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CIRCLE 25 FOR IN-PLANT DEMONSTRATION

Price includes test leads , new screw-on insulated
alligator clips, 9V alkaline battery and instruction
manual.
For a demonstration, contact your Triplett Dis
tributor, Mod Center, or Representative.

Triplett Corporation, Bluffton, OH 45817
(419) 358-5015, TWX (810) 490-2400

Buy this tough rugged DMM with the famous
Triplett quality for longtime trouble free service.
The Model 3450 prov ides you with 0.15% basic DC
accuracy in a rugged , tightly sealed case and a
full ONE YEAR WARRANTY.
Trip lett . . . a name you can count on.

ONLY$15D
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Triplett performance ... a tough act to follow
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Accounting
Your Challenger computer can keep
track of your checkbook, savings
account, loans, expenses , monitor your
calorie intake and your biorythms.

If you are involved in a business, you
can use it to do word processing ; ac
counting , inventory control , order pro
cessing , customer lists, client records,
mailing labels and planning.

And more:
This may seem like a lot of uses , but it's
only the tip of the iceberg for a general
purpose computer. For example, your
Challenger can be expanded to control
lights and appliances, manage your
energy usage and monitor for fire and
break-ins . Furthermore, it can commu
nicate with you, with other computers
and the new personal computer infor
mation services over the telephone.

In fact , the uses of general purpose,
personalized computers are expand
ing daily as more and more people
discover the tremendous capabilities

of these new
technological
wonders.

Ohio Scientific
offers you four
personalized
computer sys
terns starting
at just $479.

educational aid because it can enter
tain while it educates. Software
available ranges from enhancing your
children 's basic math, reading and
spelling ability, through tutorinq high
school and college subjects, to
teaching the fundamentals of com
puters and computer programming.

Entertainment
Many of the Challenger's games
educate while they entertain, from
cartoons for preschoolers to games
which sharpen mathematical and
logical abilities. But, entertainment
doesn't stop here .The Challenger 's
graphics capabilities and fast opera
tion allow it to display action games
with much more detail than the best
video games, providing spectacular
action in games such as Invaders,
Space Wars, Tiger Tank and more! All
popular sports such as golf, baseball
and bowling are available as simulated
computer games as well as many
conventional games such as chess
where the computer plays the role of a

. formidable opponent.

Educato~ Entertaine~Accountant.
Your Challenger
Personal Computer.
Through the miracle of modern
technology, a complete computer as
powerful as the multimillion dollar
room-sized computers of a few years
ago can be put in a package the size of
a typewriter and sells for as little as a
color television set!

Through its years of microcomputer
experience, Ohio Scientific has effec
tively channeled this tremendous
computer power into a "friendly"
computer with hundreds of personal
uses, via a huge software library
of programs for a broad range of
personal, home, educational and
business use.

This available software allows you to
use and enjoy your computer without
becoming an expert. The Challenger,
however, is a powerful, general
purpose computer which can be pro
grammed in several languages by
those who choose to.

Here are just a few of the popular uses
of an Ohio Scientific
Challenger
Computer:

Education
The personal
computer is
the ultimate



Reg. $155.00

SPECIAL
$139.00

includes free case

Single Trace 15MHz

Dual Trace 30MHz

MS-15

The Roadrunner
Model 6100

• 5 Range audible signal
ing function

• 0.5" LCD display
• 6 Functions
• 29 Ranges

WESTON

~HITACHI

Dual Trace 15 MHz

PORTABLE
OSCILLOSCOPES
BATTERY OPERATED

• Non·Unear Systems

ICall For Our Prices

MS-215

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

Dual Time Base
V-l050100 MHz Dual Trace,

Dual Time Base

Call For
Special Intro
Price Offer

New Sweep/Function Generator
L::miiWW." MODEL 3020
c:::Jl.J\S...__ .111 • Four instruments in one

package-sweep generator, func
tion generator , pulse generator .
tone-burst generator .

• Cove rs O.02 Hz-2MHz

• 10 00 : 1 tuning range

• Low-distortion high-accurac y
outputs

• Three-step attenuator plus
vernier cont rol

~ .,. • Internal linear and log sweeps
, • Tone-burst outp ut is front-panel or

externall y programma ble

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

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

KEITHLEY

TRIPLETT

:KPRECISION

New Portable Digital

Capacitance Meter

VIZ nan

8 Non·Lineer Systems

~.~ATAPRECISION

ePHILIPS WESTON

@HITACHI

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

LEADER D DORIC I

THE TEST EQUIPMENT
SPECIALISTS

•
TOLL FREE HOT LINE~

800·223·0474 t::::=::l
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THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS

Electronics publishers since 1908 JULY 1981 Vol. 52 NO.7

45 $60 MODEM
The seco nd part of this artic le winds up the constructio n
phase of the pro ject and introduces the software. Robert Ward

SPECIAL FEATURE 31 CORDLESS TELEPHONES
A component -by-component look at how the ci rcuits work.
Robert F. Scott

BUILD THIS 36 NEGATIVE ION GENERATOR
Negatively-charged oxyge n is claimed to prov ide many
benef its. Here's you r chance to find out for you rself .
Ronald E. Pyle

ON THE COVER
Cordless telephones offer all
the conveniences-and then
some-s-ot the wired kind. For a
detailed description of what
they have to offe r and how they
wo rk , turn to page 31.

4 LOOKING AHEAD
Tomorrow's news today. David Lachenbruch

56 LUMITRON-4 LIGHT SEQUENCER
Final construct ion and checkout and a fasc inatin g light
display. David L Holmes

60 BURR-BROWN APPLICATION NOTE
A sim ple com para tor with variable hysteresis.

14 SATELLITE TV NEWS
The latest happ enings in an exciting new indu stry .
Gary H. Arlen

TECHNOLOGY

VIDEO 39 BETTER UHF-TV RECEPTION
There are a lot of worthwhi le programs on UHF, and more
to come with the new FCC ruli nq , Here 's a survey of anten na
systems and accessories to help you get the best reception.
Denni s C. Brown

RADIO

AUDIO

EQUIPMENT
REPORTS

62 HOBBY CORNER
In and out of the mailbag. Earl "Doc" Savage , K4SDS

73 NEW IDEAS
A pri ze-winning applicat ion from a reader.

75 SERVICE CLINIC
Overload-protecti on circuits. Jack Darr

69 COMMUNICATIONS CORNER
How switch ing dio des opera te. Herb Friedman

49 FEEDFORWARD AMPLIFI ER
A new distortion-reduct ion technique that revives an old
concept. Len Feldm an

19 B&K Preci sion Model 2845 DMM
20 Nevom Model CM-l00 Wireless Microphone

21 Hamtronics Out-of-Band Converters

21 Sony Model ICF-2001 Receiver

22 Osborne/McGraw-Hili : Some Common BASIC Programs

WE HAVE BEEN DELUGED by requests for
plans for a nega tive Ion generator. At long
last we have one for you. The project starts
on page 36.

UHF-TV PROGRAMS OFFER a lot and would
have a larger audience if the stations cou ld
be received better. The survey starting on
page 39 can help you pull in the ir some
times-eluslve signals.

Due to space restrictions, the second part of
the article on Solid-State Microwave Devices,
scheduled to appear this month, will appea r In
the August issue.

Rad~Jectronlca, (ISSN 0033-7882) Published monthly
by GemsbackPublications,Inc., 200 ParkAvenue South,
New York, NY 10003. Second-Class Postage Paid at
New York, N.Y. and addilional mailing offices. One-year
subscription rate: U.S.A. and U.S. possessions, $13.00,
Canada $16.00. O1her countrtes, $21.50. Single copies
$1.25. ©1981 by GemsbackPUblications, Inc. All rights
reserved. Printed In U.S.A.

As a service to readers, Radio-Electronics publishes available plans or Informationrelatingto newsworthy products, techniques andscientillc andtechnological developments.
Because of possible variances in thequality and conditionof materialsandworkmanship usedby readers, Radio-Electronicsdisclaimsanyresponsibility for the safeand proper
functioning of reader-buill projects baaed upon or from plans or Information published in this magazine.
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ALL-IN-ONE

HOME MINI-VCRS

INTERACTIVE TV

BANDWIDTH
SAVER

A new generation of color -TV newsgathering and produ ction equipment has arrived with the
development of lightweight, high-qual ity, all-in-one camera/VCR combinations designed for
the simplicity and flexibility of the film camera, but with all the advantages of th e videotape
mediu m. Two versions have been an nounce d; both are scheduled for availability around thi s
year's end, and bot h use completely new tape-recording form ats based on 1/ 2-inch consumer
cassett es.

RCA and Matsushita (Panasonic), worki ng together, created a 22-pound single-piece combi
nat ion that uses what is claimed to be a new type of tape packed in a standard VHS cassette. But
instead of record ing for two, four, or six hours, th e new system uses a much faster tap e speed , it
also has an undisclosed recording format that is claimed to provide picture quality better than
cur re nt 3/,-inch U-matic recorders and equivalent to 16mm film. The new camera component
uses three half-inch pickup tubes. Camera/VCR combinations using the new format are being
offered by both RCA and Panasonic. Meanwhile, Sony has developed a similar approach using a
Beta cassette and its own non-s tandard format, also getting 20 minutes on a cassette. However,
Sony's system uses a single-tube camera ("high-band SMF Tr inicon ") , cutting weight even
fur ther-it's down to IS pounds. Both new approaches make possible field recording using just
one person.

In the cons umer field, the drive to shri nk to VCR is in full swing. Less than a year ago,
Technicolor introduced its 7-pound VCR using a I/ ,-inch tape cassette. Now its size and weight
are being challenged by home portable recorders accommodating standard 1/2-inch cassettes.
Sony's new Beta port able weighs 91/,poun ds and, thanks to a new tape-wrap system, is just about
th e same in volume as the Technicolor , measur ing 81/ 2 X 12 X 3 inches . Sanyo introduced a
port able Beta weighing only 83/, pounds but at 103/ , X 101/, X 4 inch es it's 50 percent larger
th an the So ny or the Technicolor.

Both Sony and Sanyo introduced new features with their new port ables. Son y's companion
camera has a " record-review" butt on th at cues the recorder to re-show the last two seconds of
th e previous shot through the viewfinder for precise assemble-editing. Another feature on the
record er, " swing-search ," makes possible instant forward-reverse jogging for precise location of
any segment. Sanyo's new camera. designed as a companion to the portable VCR, contains such
remote cont rols as forward and reve rse search, and still-frame on the body of the camera itself as
an aid to electro nic photography.

N ow going into production at Pioneer Comm unications' plant in Japan, and scheduled for use
soon in the United States, is a new, more versa tile version of th e QUBE two-way cable-TV
syste m first introduced in Columbus, Oh io. Th e new consumer terminal has digital random
access and is capa ble of tuning up to 104 channel s. It is designed to provide security on certain
chann els for special pay-per-view or other programming, and can offer the consumer ten or more
choices of responses to material on the screen-as compared with the five options on the current
QUBE system. Thus it can be used for teleshoppin g and other similar interactive uses. The
combination of a central computer and th e int elligent home terminal constantly shows the cable
operator just who's watching what. It can be used for polling and allows the subscriber to
tr ansmit·and receive many other types of mate ria l. It also can accommodate many different types
of home-secur ity systems.

A 1965 patent recen tly changed hands and its new owners say it will make possible reduction in a
TV channel's bandw idth to as little as I MHz, or high-resolution transmi ssion in the current
band widt h, within a few years . Known as Var iable Velocity Scanning, it uses a transmitted
digital signal to speed up scanning when redundancy occurs in the pictu re , and to slow it down
when th ere are changes from frame to frame . A converte r at the set restores the conventional
analog signal. The same system, theoretically, could make possible a video recorder which could
tape up to 24 hours on a single cassette. Accor ding to th e owner, Jon es VVS Inc ., the first use of
the Variable Velocity Scanning system will be for foolproof encry ption (scrambling) of pay-TV
programs. A digita l signa l, which can be changed da ily, weekly, or monthly, would be transmit
ted along with the picture containing 'the key to unscrambl e th e transmission . Decoding could
also be accomplished by a magnetic card sent in th e mail. Th e code signal contains no clue as to
how th e picture has been rearranged. The encrypt ion system is planned for introduction this
yea r.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR



Vaco Products Company, 1510 Skok ie Blvd.,
NorthbrooK, IL 60062 U.S.A.

The world famous Super
ase. Complete with 48 of the most popular

and professional problem-solving tools. From
screwdrivers and nutdrlvers to pliers, wrenches,

crimping tools and more. A super variety and super value. All
unconditionally warranted from Vaco, of course. The Super Case

and all the other f ine Vaco tools can be seen in our new 1981
catalog. It's free, just write . Say you want to take a good look at VACO.rmn·

CIRCLE 7 ON FREE INFORMIITION CARD
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MICROWAVE BORN 50 YEARS AGO

THE FIRST PUBLIC MICROWAVE DEMONSTRATION took place March 31, 1931, when scientists of
two ITT companies in Fra nce and England beamed sig nals across the English Channel using direc
tional reflectors and onl y half a wall of power. The freq uency used was 1.7 GHz (18 centimeters). The
parabolic reflec tor, which measured 3 meters (10 feet) in diameter, was set up on the cliffs at St.
Margaret's Bay, Dover, to lin k with a simila r antenna at Cala is, France.
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,Tesla Memorial Society
Plans Scholarship

The Tesla Memorial Socie ty is planning
to offer a schol arship to a graduate stude nt
in the field of electri cal enginee ring . The
Society (non-profit, non-poli ti cal) was
founded on July 8, 1979 for the purpose of
honoring the genius of Niko la Tesla, the
Yugoslav-American inventor of alternating
current, and the first man to succeed in
transmitting electric power using RF.

Membership in the society is open to all,
and may be obtained by mak ing a $10 con
tribution, which gives the donor full voting
priviledges at the annual meeting. (A
$25.00 contribution gives the donor the
status of patron of the society .) All contri
but ions are tax-deducti ble.

July 10,1981 marks the 125th anniversa
ry of Tesla's birth. The society will celebrate
that event this year with the cooperation of
the United Nations.

Contributions should be sent to the Tesla
Memorial Society, 453 Martin Road, Lacka
wanna, New York 14218.

Insulin pump for diabetics
The electronics assembly for a t iny pump

to delive r insulin inside the bodies of dia
betics is being developed at RCA Missile

and Surface 'Radar, Moorestown, NJ, as "a
spinoff from defense electronics," accord
ing to Ron Kolc, leader of the pro ject. The
elect ron ic assembly is being deve loped for
Sand ia Laboratories, Albuquerque, NM,
which has been working for some years to
develop a prog rammed insulin pump for
diabetics.

The Sand ia system acts as an art if icial
pancreas, pump ing small amounts of insu
lin into the patient's body as needed-less
dur ing sleep and exercise, and more after
meals. The diabetic could override the sys
tem if desirab le, and stop, start, and con
trol the insulin flow.

Hybr id microelectronics are used in the
assembly , which has 37 integrated circuits
in flat , leadless ceram ic carriers. The enti re
assembly measures only 1'1. X 2 inches.
The system is powered by a pair of 3.7-volt
lithium batteries, with a life of about one
year.

Motorola and Signetics
sign pact

Signetics Corp . (a wholly-owned subs id
iary of U.S. Philips) and Motorola Inc., have
signed a 5-year agreement under which
Signetics/ Philips will alternate-source Mo
torola 's M68000 microprocessor fami ly in a

technology exchan ge aimed at creating
industry's strongest 16-bit product line.
Both Motorola and Signe tics /Philips will
produce soft ware that includes operating
systems, language proc essors, application
packages, and development system tools.

While the pact covers the development
of circu its , hardware, software, and sup
port tools, "manufacturing, marketing, and
sales" will be conducted competitively, ac
cording to the agreement.

The progr am is designed to motivate the
comp anies to exchange independently de
veloped products and to maintain product
line archit ectural consistency through the
coordinated efforts of the participants.

Satellite communications award
The Internat ional Telecommunicat ions

Satellit e Organization (INTELSAT) and the
Italian company Telespazio S.P.A. have
joined to offer a new international award
for contribut ions in the field of satellite
communications. Telespazio is the organi
zation designated by the Italian govern
ment to be the Italian member of the
INTELSAT system.

The award is for "an orig inal contribution
of significant applicable value in the satel
lite communications field," and will be
open to all university students or research
ers of all INTELSAT member countries. It
will be know n as the Piero Fanti Interna
tiona l Prize, in honor of Telespazio's first
Director General, who died ten years ago.
The $10,000 prize will be presented jo intly
by INTELSAT and Telespazio every two
years during the 1981-1990 decade.

Selection of winning papers will be based
on intr insic value and applicability to satel
lite communications, technical aspects,
and the environment in which the stud ies
have been per formed . The papers may be
wr itte n in English, French, or Spanish, and
are not to exceed 20 pages including
attachments. They should comprise a de
tailed descript ion of the discovery, inven
tion, development , or research on which
the ent ry is based; a description of its
applicat ion to satellite communications, in
cluding exam ples where appropriate, and a
descr ipt ion of the environment under which
the work was performed. INTELSAT will
have full rights to publicat ion of the winning
paper. Other papers will be returned to
the ir authors, and publication by INTEL
SAT or Telespazio wi ll require agreement
with the author.

Send papers before Septemb er 30,
1981, to: INTELSAT, 490 L'Enfant Plaza,
S.w., Washing ton, DC 20024, attention
J. L. Algrett . Final selectio n will be made
befo re December 31, 1981. For fur ther
informati on, contact Mr . Gavin Trevitt ,
Public Informat ion Officer, INTELSAT, at
(202) 488-2683 . R-E



Facts from Fluke on low-cost DMM's

Direct readings in decibels:
Keeping trackofyour gains and losses.

RE 7/ 81

E xt.

State Zip

Mail Sto p

IN EUROPE:

Fluke (Holland) B.V.
P.O. Box 5053, 5004 EB
Tilburg, The Netherlands
(013) 673 973
Telex: 52237

~FLUKe:~ -
®

For technical data circle no. 46

IN T HE U.s . AND NON·
EUROPEAN COUNT RIES:
J ohn Fluke Mfg. Co., Inc.

I P.O. Box C909O, M I S 250C
Everet t, WA 98206
(206) 356-5400
Telex: 152662

And there's more. Tru e RMS
measurements to 50 kHz ; 0.03% basic
de accuracy; conductance (measures
leakage and high resistance); extensive
overload protection and safety
features; a full line of accessories; and
a low price of $369 U.S.

For all th e facts on how to
maximize your gains with the 8050A,
call toll free 800-426-0361; use the
coupon below;or contact your Fluke
sto cking distributor, sales officeor
representative.

o Please send 8050A specifications.
o Please send all the facts on Fluke

low-cost DMM's.
:'I!:VI~~1 0 Please have a sa lesma n call.

Name

through its reference impedances.
Simply stop at the one that matches
your system and get back to work. No
more math; just action. And with the
8050A's relative reference feature you
can measure gains or losses in dB
throughout your system faster tha n
you thought possible.

When you're dealing with voltage,
current or resistance, an offset function
provides a mea ns of comparing stored
inputs with all subsequent inputs,
automatically displaying the difference.
A rea l timesaver.

If you'd rather forget about the
last time you got wrapped up in an
audio jungle, you' ll want to respond to
this ad.

Meet our new 4V2-digit Model
8050A Multimeter - the first low-cost
DMM with self-calculating dB features
that let you keep your mind on your
mission instead of on conversions and
formu las.

While most analog met ers read
dBm referenced only to 600 ohms, the
Fluke 8050A delivers direct readouts in
decibels over a 108dB ra nge referenced
to anyone of 16 impedances (8 to 1200
ohms) with 0.01 dB resolution.

Push one button, and the
microprocessor in the 8050Ascrolls



NRI teams up with Radio Shack advanced
technology to teach you how to use, program, and

service state-of-the-art microcomputers.

NowNRI takesyou inside
the newIRS-aOModelill
• •microcomputer totrainyou

athomeas thenewbreed
ofcomputerspecialist!

(f)
o
Z
o
II:
Io
UJ
...J
UJ

Io
Ci
«
II:

8



been used, write to NRI Schools, 3939
Wisconsin Ave.,Washington,D.c. 20016.

1m
NRI Schools
McGraw-Hill Continuing

IIIJ j i' Education Center
C':j.. iIIIIl 3939 Wisconsin Ave.
I. n• Washington, D.C. 20016
We'll train you for the good jobs.

high-speed cassette loading, built-in
interface for parallel printer, and provi
sions for optional disk drive. Its 4K RAM
is internallyexpandable to 16K or4SK
and its BASIC language is compatible
with most Model I software.

Along with your multimeter and
the NRI Discovery Lab, this latest
concept in advanced microcomput
ers is yours to learn with, yours to
keep and use for your own personal
programs, business use, and other
applications.

Send for Free
Catalog•••No

SalesmanWill Call
Get all the details on this exciting

course inNRI's free, 100-page catalog. It
shows all equipment, lesson outlines, :
~ and facts on other electronics courses
.-~,.. ....such as Complete Communications

with CB, TV and Audio Servicing,
Digital Electronics, eleven different
interest areas inall.
Send today, no salesman will ever

bother you. Keep up with the latest
technology as you learn on the world's
most popular computer. Ifpostcard has

'fraining includes the new TRS-80
Model III microcomputer, 6-funetion LCD
Beckman multi meter, and the NRIDiscovery Lab
with hundreds oftests and experiments.

You also work with a precision
26-scale, 6-function LCD Beckman mul
timeter featuring full portability and a
31/2digit display. Using italong with the
exclusive NRI Discovery Lab and your
TRS-SO, you perform over 60 separate
experiments inall. You learn how to
troubleshoot and gain greater under

standing of the information
your tests give you.

Advanced
Technology

Microcomp-uter Is
Yours to Keep

As part of your training,
NRI sends you the new, state

of-the-art TRS-SO Model III micro
computer. This functional unit is
complete with 65-keykeyboard and 12"
displayin one desk-top unit. Itfeatures

your knowledge. You don't just program
your computer, you go inside it...watch
how circuits interact ...interface with
other systems ...gain a real insight into
its nature.

It'sno longer enough to be just a
programmer ora technician. With mi
crocomputers moving into the fabric of
our lives (over 250,000 of the TRS-SOThI
alone have been sold), interdisciplinary
skills are demanded. And NRI can pre
pare you with the first course ofits kind,
covering the complete world of the
microcomputer.

Learn At Home in
Your Spare Time

With NRI training, the program
mer gains practical knowledge ofhard
ware, enabling him to design simpler,
more effective programs. And, with ad
vanced programming skills, the tech
nician can test and debug systems
quickly and easily.

Only NRI gives you both kinds
oftraining with the convenience of 0

home study. No classroom pressures,
no night school, no gasoline wasted.
You learn atyour convenience, atyour
own pace. Yet you're always backed
by the NRI staff and your instructor,
answering questions, giving you gui
dance, and available for special help
ifyou need it.

You Explore the New
TRS-80 ModelIII

Inside and Out
NRI training is hands-on train

ing, with practical experiments and de
monstrations as the very foundation of

(TRS-BO isa trademark oftheRadio Shack division ofTandy Corp.)
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It 's been almost two years since we reported on a demonstration
by Philips of a "revolutionary" compact all-digital audio disc. (see
our "What's News" column in the Sept. 1979 issue.) At that time,
the digital audio disc was not expected to be introduced com
mercially until 1983. But that schedule has been moved up. Now it
appears that formal introduction of the system will have taken
place by the time you read this. The Philips system was scheduled
for introduction at the Summer CES show in Chicago during the
f irst week of June. And the actual hardware should be on reta ilers
shelves soon thereafter.

The Philips CD (Compact Disc) system combines digital tech
nology with laser optics. Each 4-inch diameter disc is recorded on
only one side and contains one hour of high-qual ity stereo sound.
The sound is placed on the disc using digital technology. Thus,
this marks the first time that an all-digital format intended for home
use will be introduced. Presently, because of its cost, digital tech
nology is confined to studio use. Studios have to convert to
digital signals to analog for distribution on conventional discs and
tape. The only exception is the PCM accessories that are used with
a videotape recorder. But even these require that the program ma
terial be fed to it in analog form. The Philips system eliminates the
analog chain between the studios and the home and provides a
digital-only chain with all its inherent benefits.

Philips Compact Disc provides a frequency response that is
essentially flat from 20 to 20,000 Hz with a channel separation of
better/than 90 dB. The signal-to-noise ratio and dynamic range are
an inc red ible 90 dB as compared to the 60 dB currently available
on conventional discs. In addition, the Philips player replaces the
conventional stylus with an aluminum-GaAs laser, thus eliminating
disc wear, surface hiss, clicks, turntable rumble, room vibration
and pickup-arm resonances. Considering the elimination of the
stylus, another application for the player would be in automotive
sound systems.

The Philips player will be introduced in the United States by
Marantz. The software, always a sticky point when introducing a
new format, will not be hand led by Marantz. When questioned
about the software, Marantz's only comment was that "Philips has
already taken the software problem into consideration. " Consider
ing the tremendous power of the Philips organization, we'll venture
a guess that the software won't be a problem. Interestingly, within
the past few weeks, Matsushita has also embraced the Philips
system.

Perhaps this revolutionary new consumer product will be intro
duced without the standardization problems that have plagued the
industry of late. But don't let your hopes rise too high-there are
two other systems: the AHD capacitive disc system from JVC, and a
mechanical groove-type system from Telefunken.

Digital Audio
Is Coming Home
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1-800-556-7586

$2849
$3195
$2595
$2595
$ 399
$ 529
$ 799

$CALL
$CALL
$CALL

$ 599
$ 799
$2975
$1295
$ 669
$ 729
$ 959
$1475
$1449
$1090
$1090
$ 679
$ 289
$ 85
$3245
$ 839
$ 139
$ 169
$ 349

$ 99.95
$ 165
$ 349
$ 619
$ 139
$ 749
$ 449

WEST COAST
OMEGA Sales Co.

3533 Old Conejo Rd. #102
Newbury Park, CA 91320

1-805-499-3678
CA . TOLL FREE 1-100-322-1873

1-800-235-3581

INTERTEC SUPERBRAIN 64K RAM
QD SUPERBRAIN
NEC 5510 SPINWRITER
NEC 5530 SPINWRITER
OKIDATA MICROLlNE-80
OKIDATA MICROLlNE-82
OKIDATA MICROLlNE-83
APPLE II PLUS 48K
APPLE DISK w/3.3 DOS Controller
APPLE DISK w/o Controller
BASE II PRINTER
HAZELTINE 1420
NORTHSTAR HORIZON II 32K QD
ANADEX DP-9500
TELEVIDEO 912C
TELEVIDEO 920C
TELEVI DEO 950
CBM 8032 COMPUTER
CBM 8050 DISK DRIVE
CBM 4032 COMPUTER
CBM 4040 DISK DRIVE
CBM 4022
CBM VIC-20
CBM C2N
RADIO SHACK II 64K
RADIO SHACK III 16K
LEEDEX/AMDEK 100
LEEDEX/AMDEK 100G
LEEDEX/AMDEK COLOR-1 13" Color Monitor
MICROTEK 16K RAM BOARD for ATARI
MICROTEK 32K
ATARI 400 16K
ATARI 825 PRINTER
ATARI850lNTERFACE

or both together
ATARI 810 DISK DRIVE

Call for rice list of 'ATARI software)

$779
$CALL

OKIDATA
MICROLlNE-80

ATARI 800 32K
EPSON MX-80

ANADEX
$1295

\

DIABLO 630 C.~~~~
12145

NEe 12
MONITOR

$229

EAST COAST
OMEGA Sales Co.

12 Meeti ng St.
Cumberland, RI 02864

1-401-722-1027

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.
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MUSIC TV
CHANNELS

TWO. ANIK BIRDS
IN ORBIT

COMSTAR D-4 IN
ORBIT

$900 AGILE
RECEIVER

MODULAR
SATELLITE
PRODUCTS

AROUND THE
SATELLITE

CIRCUIT

" MT V: Th e Music Chann el" will go into service as a 24-hour all-music circuit August I on
Sa tco m I Transponder II. Th e Music Channel will be programmed by Warn er-Am ex Satellite
Enterta inment Co., the same people who operate Th e Movie Cha nnel and Nic kelodeon aboard
that bird . Th e program package will includ e varying pop visual and audio features, using a
backb one of "v ideo reco rds" -videotaped performances by popular recording artists. Many
perform ers are creating innovative video shorts (including computer-generated graphics, anima
tion, and oth er styles) as promotions for their lat est records- and, of course, Warn er Record s, a
cousin company of WASEC, is one of the lar gest record companies in the U.S.

" T he Music Channel" will be adver tiser-supported and offered free to cable -TV oper ato rs.
Each hour on the channel will contain about eight minutes of com mercials.

Anik A-2 and A-3 Canadian sate llites are now orbitt ing next to each other in an effort to
improve capacity of Telesat Canada 's facilities . Each bird has 12 transpond ers and the co
locati on will provide greater flexibility of service until Anik D with 24 circui ts is laun ched in
August 1982 and Anik C ( 16 channels) goes into orbit next year. Th e move of Anik A-2 to a new
slot at 114 0 west longitude took more than a month and involved a drift of 5300 kilometers. Th e
two bird s are now actua lly located a distance of about 90 meters, or about the length of a football
field, apart from each other.

Comstar D-4 is expected to have gone into service May I, accor ding to the sche dule which has
been progressi ng ever since the newest domestic satellite was launched in mid-February. Th e
24-transponder bird, located at 12r west longitude, will be able to reach all 50 states and Puert o
Rico with its beams. AT & T and GTE Satellite Corp. expect to use the newest Comstar sate llite
primar ily for telep hone, data, and ot her communicatio ns services they provide-although some
of the circuits will be turned over to video as par t of a plan to integrate them with the exist ing
terres trial network.

Th e new Comsta r supp lements the two original Comstar birds, which are still in service.
Th ose older satellites will soon be co-locate d at 950 west longitude and operated as a single
satellite in order to reduce their power load and conserve their batt er ies, thereby extending the
life of the two bird s.

Auto mation Techn iques Inc. has sold more than 1,000 of its GLR 500 frequency-agile satellite
receivers priced at $899 each. The device includes an imageless mixer design that eliminates
image-frequency noise or interference and also includ es a separate remote tuning modu le so that
it can be located near the LN A. A hot car rier FET clam p avoids black "key str eaks" on weak
signals or vertical blank ing tilt of diode-transistor clam ps. For more information, write: AT I,
1486 No rth 106th East Ave., T ulsa, Ok lahoma 74 116.

Downlink Inc . is selling what it calls the first " modular sate llite TV" system-aiming to become
"the Apple Compute r of sate llite T V." Th e package includes a compact contro l console with
rece iver mounted at the ante nna, a 12-foot spherical ante nna, 120 0 LNA, feedhorn and rotor
with 'bracket assemblies, and 100-foot cables with connectors. Downlink Inc. is a subsidia ry of
Black & White Enterprises Ltd , PO Box 33, Putnam, CT 06260.

" The Independ ent Producer's Handbook of Sa tellite Communications," a I28-page guide to
prog ram distributio n via sate llite, has been published by the National Endowment for the Arts.
Th e handy $3 reference volume includes substa ntia l background material about sate llite usage ,
although its primary emp hasis is on how program producers and distr ibutors can use satellites to
expand their reach . Th e book is available from the Association of Independ ent Video and
Filmmakers, 625 Broadway, New York, NY 10012, or the America n Film Inst itute, Kenn edy
Center, Washington, DC 20566.

Wes tern Union has asked the FCC for permission to launch a sixt h Westar sate llite, scheduled
for orbit after 1982. Th e new bird would be a high-powered satellite with about 3.5 times the
radiat ed power of curre nt sate llites and a footprint coveri ng the enti re continental U.S. as well as
Hawaii and Alaska.

Rick's Video Service (Davis, Californ ia; 9 16-758-2623) has prepared a videocasse tte on how
to install a private earth station, including site preparation and const ruction, according to
Richard Walton.

GARY ARLEN
CONTR IBUTING EDITOR



PHILIPS KNOWS
HOW TO SUCCEED
IN BUSINESS.
THEYJUST BOUGHT
SYLVANIA ECG.

SYLVANIA RECEIVING TUBES SYLVANIA PICTURE TUBES
SYLVANIA ECG®SEMICONDUCTORS SYLVANIA SPECIAL PRODUCTS

SYLVANIA DATA DISPLAY TUBES

Philips ECG, Inc.
A f\OiTH Atv'EF«:'AN FHPS CXX'vfANY
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CABLE-TV MONOPOLIES

In his letter in the February Radio
Electronics, Ric hard Joh nson makes
some mistakes. The f irst is denying that
cable-TV co mpa nies are mon opolies. He
points out that there are hundreds of
cable-TV co mpanies (forgett ing tha t there
are also hu ndreds of te lephone com 
panies) and seems to th ink that that is
relevant.

It isn't. You can only buy telephone ser
vi ce, or cable-TV service, f rom one of the
hund reds of com panies that ex ist. That is
what "monopoly" means: one seller.
Each company has its own franc hise
area, and no one else in that area is al
lowed to sel l to yo u. You have no choice;
t he fact th at other companies exist , and
that you might prefer what some of the m
have to offer, means noth ing. Nor does
the fact that many of the com pan ies are
no t connected to each other have any
thing to do with it. Whe re you are, there's
o nly one cable-TV source, and "monop
ol y" is exactly the rig ht word to desc ribe
the situation.

lef:f:ers

Mr. Jo hnson also speaks of com
pat ibil ity and qua lity -contro l pro blems.
He seems to think that those things do
not show up in the transm it-receive te le
pho ne network, but only in the receiver
only cable-TV systems. Wrong; they do.
JAMES E. HENDERSON,
New York, NY

PROJECTION TV

Your brief item in the " Looking Ahead"
section of the March 1981 Radio-Elec
tronics on projection TV overlooks one
major U.S. manufacturer: Heath .

Our Healthkit Mode l GR-4000 projec
t io n TV was int roduced in 1979, and we
are proud of its pioneering improvements
in perfo rmance. We were the first manu
fac turer to use the brighter F 1.0 lenses
a major improvement in picture qual ity.
That, combined with a wider IF bandwidth
(required for quality projection), internal
UHFIVHF splitter, and d irect inputs and
outputs for video and audio, have made
the model GR-4000 a popular set.

As wi th so many other things, small , in-

novative companies like Heath have
made advances in the past that larger
companies are beginning to adopt on ly
now. We certainly don 't mind that, but we
hope that you and your readers will
remember where some of those good
ideas came from originally.
MIKE ROCKW ELL,
TV and Audio Product Manager ,
Heath Company, Benton Harbor, MI

NOISE-REDUCTION

Perhaps Mr. Joseph M. Go rin, autho r of
the article, "Noise-Reduction Tech
niques" in your February issue, was un
aware of our Source Noise Suppressor;
or perhaps he thought that we were no
longer in business. At al l events, he did
not mention our device.

If I may, I'd like to bring you and him up
to date on this system, wh ich is far more
effective than any other in the presence of
severe surface noise, tape no ise, and FM
noise. It was des igned (in 1975) to be ef
fective w ith the very high degree of
surface noise that is cha racterist ic of

I SPECIAL OFFER-SAVE THE MOST
. THE ENTIRE SET-ALL FOUR VOLUMES.

Regular price $24.75

~
ThiS month only 0 This month ONL Y$19.95
$19.95 Save $4.75!! Postpaid--------
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r- - - - - - - - - - - - - - - - - ,SPECIAL THIS MONTH Electronics Paperback Books
SPECIAL PRICE . • II ' G07~~1~8~TI L Quality \~~:f~~~~~~h~! o~!ef~~~~~}n~T~I~~~:~.

I
p,O\,<ICS : uit & Add in shipping. NY State residents add Sales Tax. Total it up, encloseI

I' €.I.-€.c' voniCo(C your check and maiI.
~€.\'<,S O((\?le elec (ice ~5.15 D Power Supply Circuits $4.00

€.I.-€. \<. I ,\"Ie SI p,e9ula.l ? D Single IC Projects $3.95

I 600 ?onents. 0 This month ONLY $5.25 D IC 555 Projects (Expanded Edition) $4.50 I
co((\ D Electronic Test Equipment Construction $4.50

D 1st Book of Hi Fi Loudspeaker Enclosures$3.25

I
D Handbook Of IC Audio Preamp and Power Amp Construction $3.25 1

:iP,O\,<ICS, ('j D 50 Circuits Using Germanium Silicon and Zener Diodes $3.50
0 1' €.I.-€.C (ent t\"le

o
. D Practical Computer Experiments $4.75

~€.\'<,S \\1'9 cU( D Power Supply Projects $4.95

I €.I.-~\<. II p..lte(~a,~s.1 S D Digita l rc Equivalents and Pin Connections $7.50 1
6

0
9Ula,( ?(\c 0 Th is mon th ONL Y $5.25 D Linear IC Equivalents and Pin Connections $7.50

~~"l~>iJlp,e D Popular Electronic Circuits. Book 1 $4.95

I D Digital IC Projects $4.95 1
-ep,O\'<ICS. 9~ D Popular Electronic Projects $3.50

"I.-€.C \ \"11'010 '
,,~\,S 01' c- ~ucto( teC D Electronic Music and Creative Tape Record ing $3 .50

I
€.~<-\~ icOnu D Projects In Opto Electronics $3.50

€.I.- \<. 11\ se((\ ",S.1S D Electronic Games $4 .50
60

0
?(\C

e ,..-=--------------------------1.
p,e9

ula,( 0 Th is month on ly $5.25 ELECTRONIC TECHNOLOGY TODAY INC. 7/81I
I 17 Slate Lane , Central Islip, NY 11722

O\,<IC5. a,nd
€.I.-€.c'p, s~ste((\S Price of Books I

I \,<,5 0 1' cessln9 0 Sales Tax (NY State Residents only) ---------
€.I.-€.~E: , ~iC(O?(O (ice ",1.S

o\<. Iv ula,(?

I
~~(cuitS . p,e9 0 Th is mon th ONL Y $7.00 Shipping and Handling . . . . I

(60c 1 or 2 books. 25c each add l.)
TOTAL. _

Name I
Address _

City State Zip I--------



LIMITED TIME OFFER

Order these RCA technical books to
make VCR servicing easier and
get THREE FOR THE PRICE OF ONE

Hen

VET250/450/650
Video Cassette
Recorders )IJIS:

Technical
Familiarization

__________---".1

RCA Technical Training on the
very latest State-of-the-Art~ __
Video Cassette Recorders [VI-IS]

Model VET250/450/650 Technical Manual
Elect ronic systems and ci rc uits employed in
these microprocessor -controlled RCA VCR's
are analyzed and described. Simplified block
diagrams, circuit descriptions and recom
mended troubleshooting procedures are pro
vided for each mode of operation. Includes a
section on the VET650 remote control system
and double speed , slow motion, freeze frame
and frame advance special effects. Another
section deals with basic digital logic operation
and symbols. 280 pages (8%" X 11") in a dur
able vinyl covered three-ring binder. ... $24.95 .

Special Offer

If your order is received within the next 30 days
we will ship two Workshop Training Manuals
at no charge with your VET250/450/650 Tech
nical Manual. VCR Workshop 4 - Servicing
The VDP150 Video Cassette Recorder has
condensed theory of operation explanations
and step-by-step procedures for servicing this
portable VCR. The RCA Models VCT201 and
VCT400 are reviewed in the VCR Workshop 3
Manual. Each of these training books has a
catalog price of $4.50 but they will be sent to
you free when you order the VET250/450/650
Technical Manual.

TO QUALIFY FOR THE TWO FREE WORKSHOP TRAINING MANUALS, MAIL WITHIN THE NEXT 30 DAYS

Yes!
I want to take advantage of
this special offer. Send me
the VET250/450/650 Technical
Manual and two Workshop
Training Manuals. Enclosed
is my check for $24.95.

8106RE

Hell
THIS IS YOUR SH IPP ING LABEL - PLEASE PRINT

NAME

STREET ADDRESS

CITY STAT <:o-E ZIP _ c...
C

~

Mail To: RCA Technical Publications 1-450, 600 N. Sherma n Dr. Indianapolis, IN 46201
....
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shel lac 78-rpm records, reproduced with
f lat (unequalized) treble ; and it works very
we ll, w ith a bare min imum of audib le side
effects. None of the products described in
yo ur article come near its performance in
th at respect. As you wo u ld expect , given
its ability to cope with such massive no ise,
it is almost tot ally unobtrusive (much
more so than the others) with modern
source material.

Source Engineering prod ucts do not
have wide distribution , but we're mak ing
th e products ; and among those who
know of th em, th ey're regarded much
mor e high ly than the dynamic-filter and
notch-f il te r types.

We've been quiet lately beca use of
other things, such as a lin e of psycho log i
ca l test instruments that we make. And

we've learned that our particular point of
v iew, w hic h is that of the ded icated music
lover, isn 't a good match fo r the typical
dea ler o r what he sees as his typ ica l cus
tomer. But we're a long way from being
dead!
C. F. KERRY GAULDER,
Source Engineering ,
Wilm ington, MA

OOOOOOPSI
When th e Apri l issue of Radio-Electron

ics arr ived , my bro ther and I happened to
be trying to interface the AY-3-8910 pro 
g ram mab le so und generator to our BOBOA,
and fo und yo ur art ic le helpf ul in gett ing it
wo rki ng . However , I not iced an error in
Tab le 1 of the article. The " BC1" and
" BC2" labels on th e co lumns are reversed .

Th e chips won 't be enab led co rrect ly if
th ose lin es are confused .
JOHN FILION

RELATIVISnC MASS REAFFIRMED
I was aston ished to see th e letter by

Marty Nage l, M.S. (Phys ics) entit led " Ein
stei n NotContradicted " in your May 1981
" Lett ers" department. Mr . Nagel's at
te mpted refutat ion of my letter on charged
capac itor con trad iction in the January is
sue is not on ly pseudoscienti fi c and unbe
lievable; he even co ntrad icts th e letter 's
headi ng by rejectin g the relat ivistic varia
ti on of mass!

There are , indeed, " special relativit y
conside rat io ns which must be applied to
th e elec t romagnet ic fie lds of the capac i
to r" , as he says-bu t they have no connec
tion with my paradox.

Mr. Nage l's belief th at there is no such
th ing as relat ivistic mass can only be con
sidered.a pe rso nal ecce nt ric ity. He claims
it to be an " ubiquitous misco nception"
t hat mass increases relat ivistically. He
says: " ...mass does not vary with speed...it
is the observed momentum that becomes
infini te at the speed of light...No reputable
phys ic ist today would co ns ider th e mass
of an ob ject to increase wi th speed."

That sho uld be news to phys ic ists, phys
ics stude nts , and aut hors of books on
re lat ivity . ' Mr. Nage l furt her cited a
reference that he had misinterpr eted. A
bas ic eq uat io n of special relat ivity for th e
varia t io n of mass wi th speed is

m ' = m/ Ii 1-v2/ C2.

It can be fo und in any relat ivity book.
Th e eq uat io n fo r the relat ivisti c " observed
mom entum" is that equat ion above, multi
pli ed by v. Yes, t he "observed momen
tum" does become inf inite at light
speed-bu t why ? Because (you guessed
it , reader) the mass part of th e equation
becomes inf inite. (Sorry abo ut that, Mr.
Nage l, but that's th e way it is.)
ANTHONY HANS KLOTZ,
Babylon, NY

NON-STANDARD "STANDARDS"
I liked your ed itorial , "N on-Standard

'Standards" (Rad io-Electronics, Ap ril),
showing how the co nsumer has lost in the
electronics batt les of the recent past.

Regardi ng the new videod isc systems: I
sha ll wa it pat ient ly until the winner is obv i
ous, and continue to use my RCA VHS
VCR system unt il then.

However, I'd like to say that I did pur
chase a 4-channel syste m (Panasonic) and
rea lly en joyed it for many years . The 4
channel turn tab le gave me some tro uble,
and rather than co nt inue to pou r money
into it , I purchased a direct-d rive turntabl e
(Panasonic) . That is exce llent, and just as
useful as the ot her , beca use my amplifier
has the uni qu e feature of takin g 2-channel
sou nd and co nverting it to 4-channel
sou nd whenever I desire. I was to ld by a
salesman th at my syste m is now quite rare.
Thu s, I fee l that I was not a loser after the
4-channe l craze died down.

I th ink that RCA w ill w in out in the
present-future videodisc battle.

I rea lly en joy your magaz ine ; keep up
the good work.
GABRIEL CURTIS , MD.
New York , NY R-E

18 CIRCLE 13 ON FREE INFORMATION CARD



~qu;prnerJf: rep~rf:s

8 +K Precision
Model 2845 DMM

CIRCLE 101 ON FREE INFORMATION CARD

locked into that range (or any other) if desired .
A cont inous tone lets you check low-resistance
path s without looking away from your work.
Th e tone (buzzer) will sound whenever the cir
cuit resistance measures less than 179 ohms
and when the model 2845 is locked on the
lowest resistance range. Since the tone will not

GET TO K NOW
COMPUTERS

sound if the resistance is grea ter tha n 179
ohms, it is especially useful in finding intermit
tents such as a break in a microphone lead
and/or connector. Flexing the wires at the sus
pected point will silence the buzzer at the first
indication of the break . There will be no reason
to look away from your work to know that the

ONE OF THE NICEST HANDH ELD DIGIT AL MULTI

meters on the market today is the model 2845
recently introduced by B+ K Precision divi
sion of the Dynascan Corpora tion (6460 W.
Cortland St., Chicago, IL 60635) . This com
pact meter incorpo rates several features usu
ally found in higher-priced unit s as well as the
usual functions and ranges found on DMM 's in
its price range.

A four-bit microprocessor makes it possible
to offer autora nging on this low-priced and
compact meter. Autoranging allows the model
2845 to select automatically the range that will
offer th e greates t resolution, rega rdless of
whether resistance, voltage, or current is being
measured . There is also an Auto-Skip feature
that allows the met er to switch immediately to
the 200-volt range if th e initial input is in
excess of 25 volts. That feature lets the model
2845 select the range more quickly by not hav
ing to switc h through more than two voltage
ranges. The range can also be locked by the
operator when desired. That will reduce the
delays usually inhere nt in DM M's. Overra nge
is indicated on the display by blanked digits
and flashing decimal points.

A large (half-inch) 31j,-digit LCD readout
features high contras t for easy viewing under
most lightin g conditions. Resolut ions of 1
millivolt , I microamp, and I ohm are possible
with a basic accuracy of 0.1%. Th e accuracy
will var y with the function and range and the
user should consult the instruction book re
garding the specific accuracy for each case.

Resistances between one ohm and 19.99
megohms are measured over five ranges. Th e
met er will automatica lly select th e resistance
range offering the highest resoluti on. When
turned on, the model 2845 will automatically
switch to the lowest range. The meter may be

Assembled
and Tested

RIIUBEerECI80
To order c all 216-961 -4041 or write P .O . Box 5 784 , Cleve land Ohio 44101
Price $225 each DPersona l Check D C ash ier s Check/Money Order

DV ISA O M ast erC ar d (B an k N o
AcctNo E xp Date _

Signature _

Name (printl .Address _

City State Zip _

A llow 4 t o 6 weeks f or delivery .
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break has been discovered.
Voltages betwee n .001 volts DC and 1000

volts DC in four ranges and AC voltages from
.001-volt up to 750 volts RMS, also in four
ranges, can be measured. AC-range accuracy
on the 2-20-volt range is from '/ ,% at 50 Hz to
2%at I kHz, ± 3 LSD . Currents, both AC and
DC, from .00 I rnA up to 1999 rnA can be
checked using the model 2845. Interna l RF
shielding contributes to the accuracy of the
readings when the unit is operated in the pres
ence of strong RF fields. All ranges are pro
tected against overloads and mistakes in func
tion- or scale selection. In most cases, the most
serious damage that will be experie nced will be
a blown fuse.

A minus sign on the display indicates when
the voltage measured is negative. Other display
features include a resistance-range indicator

and a low-batt ery warning. The low-batt ery
warning lets you know when only 20% of the
batt ery-life remains.

For safety, the front panel jacks are designed
to prevent accidental user contact. B+ K Pre
cision offers a full line of accessories for the
model 2845 including a batt ery eliminator for
bench use. A carrying case is also available as
an option.

A complete instruct ion manual is supplied
with the model 2845. It includ es operating
instructions, complete specificati ons, a sche
matic diagram, and service- and user maint e
nance information. Th ere is also a list of autho
rized service agencies.

All things considered, we are impressed with
the model 2845. It does everything that's
claimed and, aside from the " thinking time"
delays that are inherent in all DMM's (and

especially ones with autoranging), we found it
fun to use.

T he B+ K Precision model 2845 has a list
price of $175.00. R-E

Nevcom Model eM-1DD
Wireless Mi~rophone
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CITY/STAT E/ZIP

Two programmed learning courses:
hardware and software; theory
and application.

" AN IDEA WHOSE TI ME HAS COME" WOULD

appropriately describe the Nevcom model
e M-IOO Magic Mike. With a trend toward
product portability and miniaturizat ion, a
cordless microphone is most appealing.

The model CM-IOOis actually an FM trans
mitter operating in the new 49-MHz (license
free) band . An FM receiver plugs into the
existin g microphone jack on a base-station
radio to receive the signals from the micro
phone and cause them to be retransmitted.

Th e unit we tested had an operating range of
at least 40 feet from a base-station radio, but
that distance will probably decrease under
adverse conditi ons, such as when the unit has
to energize a radio from outside a vehicle.

Many applications for this device come to
mind. For example, an emergency .medical
team or law-enforcement officer can use the
litt le mike to key up a powerful mobile unit
rather than rely on a bulkier low-power (and
much more expensive) hand-held tran sceiver:
Several wireless mikes could be carried by dif
ferent people, anyone of whom could operate
the mobile (ort 'base-station) equipm ent by
remote control.

Th e unit s are lightweight , low-cost, and are
powered by an ! ne~pensive 9-volt batt ery (not
included). Th e circuits are well designed 'and
the component layout is'professional. .

Earlier unit s had ' some problems, all of
which are now corrected. The operat ing range
was very limited- a few feet at best. Accord 
ing to a Nevcom spokesman, that was done to
assure compliance 'with FCC restrictions on
radiati on limit s. For tunately, the range of the
newer units 'is considerably bett er without
exceeding fCC restr ictions.

Early units also suffered from an echoic
audio quality; it sounded as if the user were
talking from inside a barrel. Tha t was because
of a problem in the size of the mike element,
but now the sound is crisp and clear. .

Th e wireless mike and matching receiver are
shipped in a tough cardboard container, and
some mounting hard ware ' is in~luded. The
receiver unit requir es a 12-volt source'---rtor
mally the car batt ery in a mobile installation. A
microphone plug (not included) connects the
transceiver and the mode l CM-JOO receiver.
Th e unit comes with a booklet thai shows
microphon e pin ar rangements for the major ity
of CB radios, and a companion sheet provides
some tips on installat ion and adjustment. After
reading the instructions, we felt that it would
be extre mely difficult for an inexperienced
user to install the wireless receiver. A techni
cian's services should be sought by a non-tech-

SAVE $5
If you order bot h courses, you save $5. Order
at no obligat ion today .

AIR MAIL
The prices shown include surface mail

postage anywhere in the world. Air mail post
age costs an extra $10 for both courses (10
volumes) .

PHONE ORDERS - FREE
To order by phone, call (617) 66<4-3657

with your credit card informat ion. It won't
cost you a dime, because we' ll deduct the
cost of your call from the price of the courses
you order.

TO ORDER BY MAI L
You may use the order form below if you

wish, but you don't need to. Just send your
check or money order (payable to Cam-

~~~~~~~~~nt~el~~d~~ i~:;"~~~:s~~o:o~~
address is on your check or the envelope,

~;~s~r!~De'~~P,S~'Dl~R:F8~m~ut~rg~~i~Y:-
Electro nics) , or " both" (both courses) on
your check.

Mass. Residents add 5 % sales tax. We pay
all shipping costs.

We also accept company purchase or·
ders.

DISCOUNTS
Call or write for details of educational and

quantit y discounts, and for dealer costs.

TAX DEDUC TIBLE
In most cases, the full cost of Ol.l courses

can be a tax deductib le expense.

ND RISK GUARANTEE
There's absolutely no risk to you. If you' re

not completely satisfied with your courses,
simply return them to CLI within 30 days.
We'll send you a full refund, plus return post
age.

To: CM1bridge LNrnlng Inc..1 .IudUh Drtte, North RMdIng, MA 01114

Please send me

~ sets of Design of Digita l Sys tems . . . . . . . 51995 $ _ _

_ sets of Digital Computer Logic & Etectromcs . . $14.95

_ sets of bot h co urses 529,90

EncklHd Is cn.c k/ rnoney order (PIIy. bIe 10 CAmbridge Lurnlng Inc.) lor total $ _ _

NAM E .

Designing
Digital Systems

CONTENTS
Digit al Computer Logi c and Electroni cs

is desi gned for the beg inner. No mathe
matic al knowledge other th an simple ari th
meti c is assum ed, th ough you should have
an apt itude for logi cal th ough t. It co ns ists
o f 4 vo lumes - eac h 11% " x 8lf." - and
serves as an introduc tio n to the subject of
digit al electronics.

Contents inc lude: Binary, oct al and
decimal number systems: conversion be
tween number systems: AND, OR, NOR
and NAND gat es and inverte rs: Boolean
algebra and truth tab les; DeMorgan's

~:~~; de~.~ n ~~ ~Og~~~1 c;~~~n~~:/n% i~~r~
co unters, sh ift r~gisters and halt- add ers.

Digit al Comput er Logi c & Electroni cs

BASIC COURSE

•
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.. . . . . - .
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• Save $5

• Order free by phon e

• Mastercharge/ VISA

• No shipp ing charges

• Money-back guarantee

• Tax deduc t ibleCall (617) 664-3657 to
order by phone- free.

7 days, 24 hours

OUR CUSTOM ERS
Design of Digi tal System s has been

bought by more th an half the 50 largest
co rporat ions in America , and by Motoro la,
Intel , DEC. Natio na l Semico nduc tor, Fair 
child , Genera l Instrumen t. Hew lett 
Packard , Heath Co ., M.I.T.. NASA. Smit h
sonia n Inst itute. Bell Telep hone Labs. And
many, many more, as we ll as corporat ions
and individuals in over 50 countries.

A DVAN CED COURSE
DESIClN OF DIGITAL SYSTE MS

Six large-form at "a/urnes - lUI C~ 11 'I. lC8 '1.".

CONTEN TS
The co ntents of Design of Digita l Sys

tems include:
Book 1: Oct al. hexadecim al and binary

number syste ms: representati on of nega
t ive num bers: complementa ry systems:
binary mu ltip lication and divis ion.

Book 2: OR and AND functi ons: logic
gates: NOT. exclus ive-On, NAN D. NOR and
excrus fve . NOR fun cti ons ; mult ip le input
gales: , t ruth lables; . DeMorgan's Laws;
canonic al fo rms: loqic conventio ns: Kar
naugh mapp ing; three-sta te and wi red
loqlc.

Book 3: Half adde rs an d fu ll adders : sub
tractors: serial and paralle l adde rs: pro
cessors and arith meti c log ic units (ALUs):
mult ipli cati on and division sys tems .

Bo ok 4: Fllp -Hops ; sh ift reg iste rs ;
asy nchronous counte rs; ring . Joh nson and
exclusive-OR feedb ack cou nter: random
ac ce ss memor ies (RAMs): read- o nl y
memo ries (ROMs).

Book 5: St ruct ure of ca lcula to rs; key
boa rd encod ing: decod ing d isplay data;

~8~~e~d~r:~~~;c~~~~;0~ n~t~~t~t i~~0~~~
ins truct io n decod ing; co ntro l prog ram
struc ture.

Book 6: Centra l proces sin g umt (CPU);
memor y orga nizati on; characte r represen 
ta t ion; prog ram sto rage: add ress modes;
input/ou tput sys tems: program interru pts:
interrupt priori ti es programming; asse rn
biers : exe cu tive prog ram s, operat ing
syste ms. and tl me-sharinq.

CAMBRIDGE
LEARNING Inc.
1 Judith Drive
North Reading,
MA 0 1864
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nical user . We have been assured that the man
ual is being revised. In the meantime prospec
tive buyers should be aware of the shortcom
ings in th e instru ctions.

All in all, performance was better than
expected. The freedom of movement (as well
as the novelty) was quite a pleasure. Since the
model CM- /OO receiver can be adjusted for
microphone audio level, modulation can be
controlled, providing some possible signal im
provement. (Be sure not to overrnodulate,
however!)

The model CM-/OO wireless microphone
sells for $44.50 and is available from Nevcom,
3360 S. Decatu r Avenue, Las Vegas, NV
89102. R-E

Hamtronics Out-at-Band
Converters

CIRCLE 103 ON FREE INFORMATION CARD

ON E OF TH E MOST FREQUENT COM PLA INTS

about scanners among their users is the scan
ner' s restri cted frequency ranges. A great deal
of communication takes place outside the fre
quency limits of programma ble scanners.

Hamtronics, well known for its amate ur

accessories, has developed a series of six out 
of-band converters designed to extend the fre
quency range of programmable scanners. The
model CVR72 covers 72-76 MHz. The other
models in the series are the model CVR J35
(135-144 MHz), the model CVR2J6 (2 16-225
MHz), the model CVR240 (240-270 MH z),
the model CVR400 (400-420) MHz, and the
model CVR806 (806-894 MHz) .

The units require 12-volts DC at 30 rnA,
and power may be taken from the rear DC
receptacle found on most scanners used for
mobile operation. (Modern scanners equipped
for both fixed and mobile operation have a
rear-apron quick-disconnect jack for 12-volt
power. When the scanner is plugged into an
AC receptacle, unregulated DC (12-20 volts)
appears at that jack. Although the DC is well
filtered, voltage will fluctuate with the accesso
ry load. Normally, loads of 100 rnA or so may
be taken from this point without overheating
the scanner's power-supply components . Un
der load, voltage may vary from 12-16 volts.)

While subtl e variations exist among the vari
ous models, UHF circ uit-features tha t are
common to all the converte rs include shielded
coils, double-sided epoxy PC boards, low-noise
microwave RF transistors, and double-bal
anced mixers. The circuitry is enclosed in an
all-metal cabinet for optimum shielding.

Conversion gain varies somewhat from mod
el to model, but on the 135-144 MHz version,
for exampl e, cente r-frequency gain (13 8
MHz) is approximate ly 10 dB, dropping to 0
dB (unity gain) at the band edges.

The converters operate by translating ' the
incoming signals to frequenc ies tha t fall within
the bands commonly found on programmable
scanners. These typica lly include high-band

(150-174 MH z) and UHF (420-512 MHz) .
We discovered that while the converters

functioned quite satisfactorily, metropo litan
users should expect some IF feedthrough from
users of the scanner conversion freque ncies.
For example, while listening to 400-420 MHz
signals, some interference from 152-153 MHz
mobile-telephone tones may be expected. A
good tunable filter helps stubborn cases.

The Hamtronics converters are equipped
with chassis-mount BNC low-loss connecto rs.
A special version of the converters featuri ng
Motorola connectors is also available. The
modified converters may be ordered at no
addi tional cost from Grove Enterprises, Brass
town, NC 28902.

The out-of-band converters have a suggested
selling price of $79.97 each. From Harntron
ics, 65F Moul Rd., Hilton , NY 14468. R-E

Sony Mode11CF-2001
Receiver

CIRCLE 104 ON FREE INFORMATION CARD

WHILE NEWS OF A PORTABLE MULTI BAND

radio is generally nothing to get excited about,
this new product from Sony (9 West 57th

CIRCLE 48 ON FREE INFORMATIO N CARD
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PERSONAL-COMPUTER OWNERS H AYE AN

overwhelming selection of pre-r ecorded soft-

Osborne/McGraw-Hili
Some Common BASIC
Programs

CIRCLE 105 ON FREE INFORMATION CARD

A custom crystal filter provides medium
selectivity in order to accommodate broadcast
listening as well as monitor ing of narro w-band
communications. Although, Sony does not
publish detailed specifications, bench tests are
revealing.

Our lab tests
While RF sensitivi ty varie d somewhat

thr oughout the shortwave spectrum, average
sensitivity appeared to be approximate ly I
microvolt.

The IF selectivity on our sample was -6 dB
at 6 kHz and - 60 dB at 17.5 kHz. That makes
it a littl e broad for serious communications
use, but , then, the model / CF-2001 is not
intended for that.

Slow or fast tunin g and scan-rate control can
be adjusted for I-kHz or IO-kH z steps below
30 MHz , scanning either up or down in fre
quency. On the FM -band the scan rate can be
in 100 kHz or 200 kHz steps.

While the receiver will operate on either AC
or batt eries, batt eries are required for the
microprocessor circuit. Th e RF, IF, and audio
circuit ry draw quit e a bit of current, limiting
continuous battery operation to a few hours
before the batte ries must be replaced.

The audio circuit provides rich, crisp sound
even when driving the built-in 4-inch speaker.
Audio output is 1.6 watts. Frequency response
is adjusted by separate bass and treble controls.

The custom-LC D displays a variety of infor
mation to the user including frequenc y in kilo
hert z (megahertz on FM), numb ers of preset
channels in use, scanning-limit indicators , a
TRY AGAIN message in response to improper
commands, and a sleep-timer sett ing indicator.
Th e display is backlighted for visibility at
night.

General commen ts
~We were very impressed with the perfor

mance of the model / CF-2001. Even with the
built -in telescoping whip antenna, worldwide
recept ion of both broadcast and utilities com
municat ions was very good. Frequenc y drift
was virtually non-existent , and frequ ency read
out was accurate to within I kHz.

With an outside antenna, reception im
proved tremendously. Surprisingly, no prob
lems with strong-signal overload were encoun
tered below 30 MHz although some users have
reported FM -band overload problems in met
ropolitan areas.

Th e Sony model / CF-2001 has a suggested
reta il priceof $329.95. R-E

assured by a drift-fr ee, quart z-crystal, phase
locked-loop frequency synthesizer.

Among the more innovative features is a six
chan nel memory, allowing the user to program
his six favorite frequencies for instant recall.
Automatic scanning with programmable limits
is another of the receiver's features.

The absence of tunin g knobs can be discon
certing to' the vetera n who is used to tuning
across the dial of a genera l-coverage receiver,
but afte r a few minutes of use, the keyboard
will win over even the most stalwart sceptic!
Rapid or slow tun ing is a snap.

While the mode l /CF-2001 does not have an
S-me ter, a five-step LED light -bar is used as a
SIGNAL STRENGTH indicator. Antenna-circuit
peaking is accomplished with a thumbwheel
contro l.

• Three IF filters for optimum
AM, SSB, CWO 12-kHz and
6-kHz (adapt able to 6-kHz
and 2.7-kHz) for AM wide and
narrow, and 2.7-kHz f ilte r for
high-q uality SSB (USB and
LSB) and CW reception.

• Dimmer switc h to co ntrol
intensity of S-meter and othe r
panel lights and digital display.

• Effective noise blanker.

• Wire antenna terminals for
200 kHz to 2 MHz and 2 MHz
to 30 MHz. Coax term inal for
2 MHz to 30 MHz.

• Voltage selector for 100, 120,
220 , and 240 VAC. Also
adaptable to operate on 13.8
VDC with opt ional DCK-1 kit.

OPTIONAL ACCESSORIES:
• SP-100 matching exte rnal

speaker.
• HS-5 and HS-4 headph ones.

• DCK-1 modification kit for
12-VDC operation.

~~-!:~~~A~~
1111 WEST WALNUT I COMPTON. CA 90220

The R-1000 is an amazingly
easy-to-operate, high
performance , communications
receiver, coveri ng 200 kHz to
30 MHz in 30 bands. This PLL
synthes ized receiver features a
digital frequency display and
analog dial, plus a quartz
digital clock and timer. .

R-1000 FEATURES:
• Covers 200 kHz to 30 MHz

continuous ly.

• 30 bands, each 1 MHz wide.

• Five-di git frequency display
with 1-kHz resolution and
analog dial with precise gea r
dial mech anism.

• Built- in 12-h our quartz digital
clock with tim er to turn on
radio for scheduled listen ing
or control a recorder through
remote terminal.

• Step attenu ato r to preve nt
overload.

• Terminal for external tape
record er.

• Tone con trol.
• Built-in 4-i nch speake r.

Easy tuning, digital display, professional quality

R - 10 0 0

Street , New York, NY 10019) is an exception.
About the size of a cassette recorder, the

model /CF-2001 is a radical departure from
other low-cost consumer radios. Th e new
receive.r features direct frequency selection
(using a keypad) and an LCD readout. Con tin
uous-coverage reception from 150 kHz-3D
MHz (AM/ CW ISSB ) and 76-108 MHz
(FM) is provided by a microprocessor -con
trolled superheterodyne circuit featuring dou
ble conversion below 30 MHz. The model
/ CF-2001 uses up-conversion (66.35 MHz
first IF) to eliminate primar y images. An all
FET front end reduces intermodulation, cross
modulation, and spurious signal generation.

A frequency-calibrated BFO contro l. lets
you adjust CWI SSB signal-tone for best lis
tening. Sta ble CW and SSB reception is
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Get up-to-the-minute
weather reports from your own
Heathkit Digital Weather Computer.

Fun to build: Like all Heath electronic
kits, the Digital Weather Computer
comes with its own easy-to-follow as
sembly manual that guides you step
by-step through every phase of as
sembly. Anyone can do it.The Digital
Weather Computer is also available
completely assembled and tested.

Free
Catalog
Complete details and

.,=~~~~. pr.ice on the Digital
{.!i Weather Computer are
in the new Heathkit Catalog, along with
descriptions of nearly 400 electronic
kits for your home, work or pleasure.
Send for your free catalog today or
pick one up at y,puJ' Heathkit Electronic
Center.*

The transmitter features a unique infra
red sensing device for greater sensi
tivityand accuracy. Aspecial piezo re
sistive silicon bridge transducer senses
the slightest changes in barometric
pressure. For serious weather research,
the Heathkit DigitalWeather Computer
can interface withchart recorder or dig
ital computer.

a touch of class to any home. Weather
information is relayed to the console
from a special transmitter that mounts
on your TVantenna mast.

' Visit your Heathkit Electronic Center where H

Heath ki,ll') are displayed, sold and serviced.See y,ourtelep
for the location nearest you . Heat .
units of Veritechnology

Write to Heath Company, Dept. 020-794, Benton......."--- CIIAC"E..10:01,.;iAIEE.IINECIRM,lTK)Nti:iARiiJA

Heathkit imagination applied to micro
processor electronics brings you a
personal weather computer that mon
itors current weather, keeps track of
changes and stores past data - and
puts it all at your fingertips.

Just push a button to get:
• Indoor and outdoor temperatures in

Fahrenheit or Celsius
• Wind speed, both average and

gusts, in mph, kph or knots
• Wind direction
• Barometric pressure and rate of

change
• Wind chill factor
• TIme and date
Memory stores highs and lows and the
times they occurred. Data remains in
memory for as long as you want, ready
to be recalled at the push of a button.
Handsome solid walnut console adds



ware from which to choose. Even so, Some
Common BASIC Programs from Osb orne/
McGraw-H ill would be a usefu l addi t ion to
almost anyon e's software librar y.

This cassette tape for the Commodore PET
computer is based on the 76 program s con
ta ined in the book of the same name by Lon
Poole and Mar y Borchers.

To begin with, the idea of 76 programs on
one tap e is quite unu sual. The programs are
labelled with numbers corresponding to the
pages where their description and listings are
found in th e source text. Ori ginally tested on
the Wang 2200 computer, the programs have
been modified to run on th e PET. T he cha nges
consist most ly of adjustments to scale the C RT
displa y of some programs for the PET's 40
character line size . Apparently because of the
general intent to make those programs ma
chine indepe ndent , graphics are avoided except
for the plott ing routines that use universally
available characters .

Computer hobbyists interested in any of the
programs will find the absence of the pain of
enter ing and debugging the programs well
worth the tape's purch ase price. The tape for
mat also enco ura ges you to tr y programs tha t
may at first not seem to be your cup of tea.

The tape will give you a fast start toward
ju stifying the expe nse of your machine. In par
ticular , the math section is very helpful. The
programs cover topic s ranging from simple
algebra and geometry through complex ch i
square dis tributions and Nth-order regression.
One program will solve a large set of simu lta 
neous equation s.

Ot her areas covered incl ude finance, the
home, and "general interest." Financial and
math programs are by far in the majo rity .

The financia l programs calcu late mortgage
amortiza tion tables and the future values of an
investment. Rec ipe-cost calcu lat ions, an alpha
betizing routine, and a day-of-the-week pro
gram round out the collec tion .

T he map check prog ram, for example, takes
th e measurements found on a deed (angles,
length of side, etc .) and calcu lates the lan d
area. The day-of-the-week program may be
useful to biorhythm enthusiast s who want to
create something more com plicated, using that
program as the sta rt ing point.

St udy ing the program s will expand the
knowledge of the beg inning and inte rmediate
level BASIC programmer. The purchasers
should also seriously consider buyi ng the book
since it contains sample run s, suggestions, and
remark statements that have been eliminated
from the taped programs.

S ome Common BASIC Programs-also
available for the TRS-80-is recommended to
intermediate-level computer hobbyists and to
others who want a handy source of prob lem 
solving routines. It sells for $15 and is available
at local com puter stores, or directly from the
publi sher, Osbornc /Mcflraw-H ill, 630 Ban
croft Wa y, Berke ley, CA 94710. R-E
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o ADD A ROM·VERSION TEXT EDI
TOR/ASSEMBLER (Requ ire. Level . B
and D or 5100 Memory) .. . $99.95 plus
52 P&I.'

ORDER ASPECIAL-PRICE
EXPWRER/85 PAK-THERE'S

ONE FOR EVERY NEED.

TO ORDER
~1101IFree:~243·7428

To Order From Connect icut, or For 'Ieohnlcel
Assistance. call (203)354-9375

SEND ME THE ITEMS CHECKED ABOVE
Total Enclosed (Con n. Residents add sales tax): S
Paid by:

o Personal Check 0 Cashier's ChecklMoney Order

Address _

e.Iy _

o Beglnne r Pak (Save $2:6.00) - You gel Level A (Ter .
minal Vers ion) with Monilor Source Ustins ($25 value)

- AP-l, 5-amp. pow er su.pply. Intel 8065 Users Manua l ...

b~~~~~~~~E~~A(~~~.~)~ ~~~.~ Level A
(H e >: Key pad/Dis play Vers ion) wi th He x Key pad/
Display, Intel 8065 User Manual. Level A Hex Monitor

~~~~~~'IAtS:~::~i:p~;t~ supply . . . (~.
o Sped,.! Micl'OllOft BASIC Pak (Save $103.(0) - YouBet
Levels A (Te rminal Versio n) , B, D (4k RAM) . E. 8k
MiclO1Oft in ROM. Intel aoas User Manual. Level A Moni 
tor Source Listing. and AP-1. 5-amp. power supply .
(Reg. $139.70) SPEC IAL $329.95 plus $1 PA:!. ·

Here'. the jow cost way to learn the fundamenl al. of com
puting, the all-Important basics you' ll need more and
more u you advance in compu ter Ikill• . For jUit S129.95

~~l ~ r:~~~~e;,~~~Y=:wn::~~~~
=t~~~':':~~~{:~=ri:olheI:~~.t~~ a~
th ese fea tur es : 80805 Ce nt ra l Processi nR Unit. th e

~:ll:~~IO~i;;hb:rt~ndf ~:~P~ ~~~~n th~
alone! ) . .. Four a.bi l ';Tus one 6-bit input /outpul pons~m
which you can input andout put your prognnu. as we ll as
control exterio r switches. relays, I~hts , etc. a casset le

l~~e~-: ~'w~i~~~ ~td~~ r;= g~rao~~~
=/t~~~~I':I'; ~t ~a~l:i~~I~r~~~~~~~
ing I nd entering of programs - It permi tl ACOl!SS by you
to all JNI rts of thesystem 10 you cancheck on the I tatus of
any point in the program - It allows lracing eac h pro-

~~:I~~Nh:I~Wwi(~=~.~:~ ~~.~I:~.~ ~~J~
does much morel

You 8f!tall th is in the Itarting level (Level A) of the
Ex plorer/85 fo r onl y Sl ze .lS . Incredible! To u, e'I'u st
elu~J:0ur 8VDC power l u p ply a nd te r mina or
s ey ial oded~le~~ if you don 't have them. see our

dLevel A compu ter kit (Termi nal Version) .. . I l2I.llS

~U~r~lk~t (Hex Keypad lDisp lay Version) .. 1l28.115
plus 53 PAl.·

~~n~o--;~1~~~~~~~~:I'::n':rdi:~:
~:d~'~~il.~ canpl~ in any of t~ h~ndreds of sioo
o Level B kit . . . " ' .95'plus S2PAl. ·
o S100 bus connectors (two requtred) _ . M.15 eam.
""",,,,,K!.
LEVEL C - Add still mo re .

~:r~~ ::-::;~~~~i~
the mothe rboard and expands
thesioobus to six l lots.
o Level C kit ...mIlS plus 52
PI:I!
o SI00 bUI co nnec tors (five .
r e qu ired) .. . 14 .15 eac h ,
postp.lid.
LEVELD- When you reach the point in learning that re-

~f~~~~~~&: ;ett:e==':t::t~d~~~
i~~~moryby ~ans of a single S100card. ou r famous

Level 0 kit: {CHECK ON E) . .. O 4kon-boerd . . . $IUS
plus S2 PI:I ; 0 18k S100 "JAWS"; . . . 1149.95 plus 52
P&:I· ;O 32kS1 00 " JAWS" . . . 1199.95 ~lus S2PAI· ; O 48k
~~1.~~~is~~.: C~~:. 52 1:1-; 0 64k S100

LEVEL E - An important " bu ild ing block;" it activates
the 8k ROM!EPRO M spece on the motherboard. Now just
plug in one 8k Microsoft BASIC or your ow n custom
pf08rams.
o Level E kit ... 15.95 plus 50( PAl.·

:tI~~CI~~~C)~r~~~~~a~~ag~t:I:lt= ~~~
o 8k casset te version of Microsoft BASIC: [requires Level

~J~'~~~~~~~~~~~~t'u~t a 16k sioo
o 8k ROM version of Microsoft BASlb(req uires Level B

~~~~r:ttt~~~~~~lti~~:=~~:ca~~
sioo" JAws." ) .. . S81.95 plus 52 PAl.·
o Disk vel'lio n of Microso ft BASIC: [requi res Level B.
32k of RAM, rIoppydisk controller. 8" flopp y disk dri ve)
. . S325 pDltpaid.

TEXT EOrroR/ASSEMBLER - The editor/assembler

~fa:J::;~~~~~~~esi~::I=i~~~:~
and more complex. the assem~ler can save you many
hours of programming time . This IOftware includes an
editor progra m tha t enters the pf08rams you wri te. makes

bt:~rl~=~h: t:~~~:k~=~ti::y=ti~ ·P&l s tands for"~t'lRe & roscronce." For Canooian()f".

code into the compu ter-readable cblect code. The ed itor/ ders . dou ble lhis cmoe n t.
asse mbler pf08ram is available either in casset te or a ---------------

~~~~~t;~embler {Cassette version: req u ire s Leve l ConUn ental Credi t CardBuyen O ubicle Con nN:tkut:
" B" and8k (min.) of RAM - we l uggesl16k " JAWS" -

o&i=)~:~: r~~~~I~n. supplied on an 5100

ril~/[~~;iri ~ai~·j~\~~~~·~~s';;p~~1
. " FWPPY DISK - A remarkable "build ing block: '
Add our 8" floppy d isk when you need faster operation.

~::tr:~::r::s~~~~i:~r:Jiy~e:::s~f~=~~
and prog ram la~aBM available today. You l imply pluft

~~:i:rt~~c~ri:;::.:~ system - it accepts a

g~Flop~Z~~~C:rd : ~:;:~luiu~lii:~'I~ :
o DisfPfirive Cabinet &: Pow er SupJy ... $691.95 plus
S3 PAl.·
o Drive Cables (let up f" r two drives] . .. 125.00 plus
St.50 PA"· ~ 0 VISA 0 MASTER CARD (Bank No. I

~ff;:~~;~~;~~d~~~~eC:;~~J~~~f:a~~
that give your Explorer/8.5access to thou sand s of ex isting Acct. No. Exp . Date---
CP/M ·based pf08rarns . . . S150.OO postpa id.
NEED A POWER SUPPLY? Consid er our AP-l. It can
supply all the power you needfor a fully expanded Ex- Signature _

rts~~85~~efi~s~~I~~a~U;ti:~'T..?e~:~~~~~t~i
cabinet (see below) . Print Name _

'Zab1~1. ~s::.::rJ::dtp~'{.C 05 am ) in deluxe steel

NEED A TERMINAL ? We
offer you choices: the least e x-

~:;~J,eDi~~I~/ ki~ ~hat ~~s~
pla ys th e in fo r mation on a \
calc u lato r -typ e scree n. Th e ., .:::.-
ot her c ho ic e il ou r ASC II :.:-- ~ .s;.' :-- Stale Zip

~i(t~~~m=~Tthr:N::~ ~

"NETRONICS Research&DevelopmentLtd,
'-~~~~.hi!~~.r!~!~.~.~~~. !1~~.MRf.~~~,.~r.~?Z~ j

, ~

:FOR ONLY$129.95Learn Computing:
!From The Ground Up . :
: Build a Computer kit that grows .~' :
: with you, and can expand to 64k ~' I :
: RAM, Microsoft BASIC, 'Jext Edl- .~ .:
• toriAssembler, \\Ord Processor, :

FloppyDisksand more. :

E XPLORER/aS - ~~Pf!~R~ic~:~} EB~g;~o;;~ :
1. PJuj;l in Ne tro n tc's Hex &J:lor/A~mhl(';. jn ROM I
Keypad/Di§J>/ay 5. Add l wo Sl00hoord_~ •
2. Add Level B 10convert to 6. A dd you own custorn cir· I
8IOO cui ls (p m lo!ypin$!: O/'{'(I) •
J . Add 4k RAM 7. Connect terminnl :-------------.a CRT monitor or a 1V set (if you have an RF mod ulato r). I

o Hex Keypad/Displ a j kit . ... $69.95plus 52 PM.·

~Iii~~ha~~=~i=rr~i:~~~~,~~~~;i~~
video ou tpu t. convertible 10
baudot output. select able baud
rete . RS 132·C or 20 rna.l/O, 32

or 64 char acte r by 16 line for- \ ..~••~~::mals . .. '149.95 plus 53 PAl." 'IIIIl
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Sabtronics.
An entire range of tow-cost,
top-quality instruments.

A. 2010A-$99.00* , B. 2015A -$119.00*, C. 8610A -$119.00*, D. 5020A -$129. 00**,
E. 8000B - $239.00**, F. 2035A - $79.00*, G. 2037A -$99.95*
Prices subjec t to change without notice.

Sabtronics revolutionized the
market with the first low-cost,
high-performance Digital
Multimeter. Nowwe havean entire
range ofoutstandinginstruments in
a reasonablerange ofprices. Infact,
nobody can beat us in our
price/performance ratio. Andwe
cansellat a lowpricefor some very
goodreasons. Our engineers design
high performance products to be
built at a lowcost. Andwe refuse to
stick on highmark ups. Plus we
make sure your price stays lowby
selling directlyto you. Because we
sell so manyinstruments, we don't
have to charge a high price.
Naturally, we also offerall the
helpful accessories you mightwant.
Andall our products are under
warranty for good quality andhigh
performance. In addition, you get
from us the same quality aftersale
service as any high priced
instrument manufacturer. With
Sabtronicsinstruments available,
there's no need foryouto spend a lot
ofmoney to do highly accurate
testing and measuring.
2010A 3Y.. Digit LED DMM
2015A 3V2 Digit LCD DMM
8610A 600 MHz 8-Digit Frequency Counter
8110A 100 MHz 8-Digit Fr equency Counter
5020A 1Hz to 200 k Hz Function Gener ator
8000B 1 GHz 9-Digit Frequency Counter
8610B 600 MHz 9-Digit Frequency Counter
2035A 3Y.. Digit LCD Handheld DMM
2037A 3Y.. Digit LCD Handheld DMM
*price in kit form . Also available factory asse mbled,

tested,and calibra ted. Call us for prices.
**price fullyassembled, tested, and calibrated.

Call us for more information:
(813) 623-2631 (gam to 5pm EST)
Making Performance Affordable E

sab~ATljg§@j ~
5709 N. 50th Street Tampa, FL 33610 ...
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Learning
electronics
• ••IS no pICDlC.

-

At anylevel it
takesworkand
a few sacrifices.
ButwithCIE,
it's worth it.
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Address Apt. _

'c:
~

RE-16

Pattern sho wn on

oscillosco pe screen
is simulated.

o Active Duty

answer your question in terms you can
und erstand.

CIE prepares you for your FCC
License.

For some jobs in electronics, you
must have a Federal Communications
Commission (FCC) License. For
others, some employers tend to
consider your license a mar k in your
favor. Either way, your license is
governm ent-certified proof of your
knowl edge and skills. It sets you apart
from the crowd.

More than half of CIE's course s
prepare you to pass the government
administered exam. In continuing
surveys, nearly 4 out of 5 graduates
who take the exam get their licenses!
You can be among the winners.

Associate Degree
Now, CIE offers an Associate in

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

Today is the day. Send now.
Fill in and return the postage-free

card attached. If some other amb itious
person has removed it , cut out and
mail the coupon. You'll get a FREE
school catalog plus complete
information on independent home
study. For your convenience , well try
to have a CIE representative contact
you to answer any questions you may
have.

Mail the card or the coupon or write
CIE (mentioning name and date of
this magazine) at : 1776 East 17th
Street, Cleveland, Ohio 44114.

MAIL TODAY I

Age Phone (area code) _

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

City _

State Zip, _

facts about circuits and transistors.
Electronics is interesting! It is based
on recent developments in the industry.
It 's built on ideas. So, look for a
program that starts with ideas and
builds on them. Look to CIE.

Programmed learning.
That' s exactly what happens with

CIE's Auto-Programmed" Lessons.
Each lesson uses famous "programmed
learning" methods to teach you
important principles. You explo re
them, master them completely, before
you start to appl y them. You
thoroughly understand each step
before you go on to the next. You
learn at your own pace .

And, beyond theory, some courses
come fully equipped with electronics
gear (the thing s you see in technical
magazines) to actually let you perform
hundreds of checking, testing, and
analyzing projects.

Experienced specialists work
closely with you.

Even though you study at hom e,
you are not alone! Each time you
return a completed lesson, you can be
sure it will be reviewed, graded and
returned with appropriate
instructional help. When you need
additional individual help , you get it
fast and in writing from the faculty
technical specialist best qualified to

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

I 17 76 Eas t 17th Stree t , C le veland, Ohio 44114
Accredited Member National Home Stud y Council

I 0 YES ... I want to learn from the specialists in electron ics- CIE. Send me my FREE
CIE school cata log.. . including details about the Associate Degree program .. .plus my

I FREE package of home study information .
Print Name: _

I
I
I
I

/ho ever said, "The best things in life
re free;' was writing a song, not living
life. Life is not just a bowl of cherries,
nd we all know it.
You fight for what you get. You get

'hat you fight for. If you want a
iorough, practical, working knowl
dge of electronics, come to CIE.

You can learn electronics at home
y spending just 12 hard-working
ours a week, two hours a day. Or,
/ould you rather go bowling? Your
uccess is up to you .

At CIE, you earn your diploma. It
; not handed to you simply for putting
J hours. But the hours you do put in
fill be on your schedule, not our s.
~ou don't have to go to a classroom.
"he classroom comes to you.

Nhy electronics training?
Today the world depends on

echnology. And the "brain" of
echnology is electronics. Every year,
:ompanies the world over are finding
lew ways to apply the wonders of
-lectronlcs to control and program
nanufacturing, pro cessing ... even to
:reat e new leisure-time products and
.ervices. And the more electronics
applications there are , the greater the
reed will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently. That
mean s career opportunities in the
eighties and beyond.

Which CIE training fits you?
Beginner? Intermediate? Advanced?

CIE home study courses are designed
for ambitious people at all entry
levels. People who may have:
1. No previous electronics knowledge,
but do have an interest in it;
2. Some basic knowledge or experience
in electronics;
3. In-depth working experience or
prior training in electronics.

You can start where you fit and fit
where you start , then go on from there
to your Diploma, FCC License and
career.

Many people can be taught
electronics.

There is no mystery to learning elec
tronics. At CIE you simply start with
what you kno w and build on it to
develop the knowledge and techniques
that make you a specialist. Thousands
of CIE graduates have learned to
master the simple prin ciples of elec
tro nics and operate or maintain even
the most soph isticated electronics
equipment.

CIE specializes exclusively in
electronics.

Why CIE ? CIE is the largest
independent home study school that
specializes exclusively in electronics.
Nothing else. CIE has the electronics
course that's right for you .

Learning electronics is a lot more
than memorizing a laundry list of
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You cant beat
The System.

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

Experimentor solderless breadboard.

Experimentor Matchboard '" pre-drilled PCBs.

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

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

We've added Experimentor Scratchboard (where they're printed) to Matchboard" (where
workpads, with our breadboard hole-and-con- they're silkscreened onto the component side)
nect ion pattern printed in light blue ink.To let you and always know where you are.
sketch up a layoutyou already haveworking so When you want to savetime and energy,
you can reproduce it later. you can't beatThe Experimenter System.

~ Smarter tools for testing and design.
z
~ 70 Fulton Terr . New Haven. CT 06509 (203)624-3103 . TWX 710-465.1227 GLOBAL Call toll-free for details
Q OTHER OFFICES:San Francisco(4151 648-0611 . TWX 910-372-7992 SPECIA[JIES 1 800 243 6077~ Europe: Phone Saffron-Walden0799-21682, TLX 817477 - - -
W Canada: Len Finkler Ltd.• Downsview, Ontario During business hours

§ CORPORATION
~ ' Suggested u.s. resale. Prices. specificationssubject tochange without notice. © Copyright 1981 Global Specialties Corporation.
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receive on the same radio frequency
49.860 MHz. The designers have de
veloped a unique simplex system that
gives the remote unit priority . The
party using the portable telephone con
trols the functions of both stations.

Now. let's look at some of the un
usual circuit applications in the Mura
phones. The Muraphone Cordless Ex
tension Telephone is available in two
systems: the MP-IOO/101 answer-only
system and the MP-300/301 full-feature
dial-out system. The circuits covered
here are those in the MP-IOO/IOI.

The MP-IOI base station connects to
the telephone line and plugs into a
standard 117-volt. 6O-Hz AC outlet.
The MP-IOO portable is a battery
powered hand-held unit small enough
to fit into a pocket or clip onto a belt.

How the cordless phone operates
The MP-IOO/101 system can be op

erated in three modes: I) Answer-only
telephone: The party with the portable
unit can take calls but cannot make
them. 2) The Intercom Mode permits
the base and portable units to be used
as a wireless intercom without inter
fering with normal telephone service. 3)
in the Pager/Call Interceptor/Transfer
mode, a person answering the regular
telephone can transfer the call to the re
mote unit. The user in the house can
"page" the remote, speak privately
through the intercom to find out if the
remote party will accept the call, and
then transfer the call or hang up. (The
outside caller is on "hold" and cannot
hear the exchanges between the base
and portable units.) The party in the
house can stay on the line and make it a
three-way conversation.

The base and portable units transmit
on 49.860 MHz. To give the portable
priority, a pulse oscillator in the base
circuit is turned on when an incoming
call is received or when the INTERCOM
button is pressed. The oscillator sup
plies two 46O-millisecond pulses each
second, along with two 40-millisecond
gaps. The base transmitter is on and its
receiver is off when the 460-millisecond
pulses are present. During the 40-milli
second gaps the base transmitter is off
and its receiver is on.

An incoming call (or pushing the
INTERCOM button) activates the base
station. Its transmitter starts sending
46O-millisecond bursts of 49-MHz RF,
modulated by a lOOO-Hz tone. That
modulated signal is received by the
portable unit and the user hears 1000
Hz "beeps." The person with the re
mote unit extends the collapsible anten
na and presses the PUSH·TO·TALK but
ton. A 49-MHz carrier, modulated by
7000-Hz, is transmitted by the remote
and received by the base during the 40
millisecond periods that its receiver is
active.

The 7000-Hz tone is fed to a 7000-Hz

decoder. As long as the decoder is re
ceiving the 7000-Hz tone. it shorts the
squarewaves from the pulse generator
and locks the base unit in the receive
mode . At the same time , the 7000-Hz
tone actuates a relay. One set of relay
contacts connects the 6OO-ohm winding
of an audio transformer across the tele
phone line. That "picks up" the phone.
The relay is latched by a second set of
contacts.

As long as the PUSH·TO·TALK button
is pressed, the user at the remote unit
can talk to the calling party through the
base unit. The remote's carrier is
modulated simultaneously by speech
and the 7000-Hz tone. The speech is de
tected. amplified. and fed to the tele
phone line through the audio trans
former. The remote returns to the re
ceive mode when the PUSH·TO-TALK
button is released. The base no longer

THIS MODEL 3500 FREEDOM Phone from Elec
tra Is small enough to fit In a shirt pocket.

receives the 7000-Hz tone so the out
side caller (or the person using the in
tercom function) can talk to the remote.
The signal from the telephone line is fed
through the audio transformer and an
amplifier, and used to modulate the
base's 49-MHz carrier. The short 40
millisecond gaps in the transmission are
hardly noticeable.

At the end of the conversation, the
person using the remote unit presses
the LINE RELEASE button to "hang up"
the phone. The remote unit's RF carrier
is now modulated by a 405-kHz tone .
That signal is received by the base
during the 40-millisecond gap and
applied to a 4.5-kHz tone decoder. The
decoder output causes the relay to open
and release the telephone line. The base
is now standing by, ready for the next
incoming call.

In the intercom mode of operation,
the telephone is connected in series
with the B+ supply across a winding of
the line transformer. The carbon micro-

phone-element varies its resistance as
the user speaks. That modulates the
current flowing through the transformer
winding. The speech voltage induced in
the other transformer windings is used
to modulate the base unit's RF carrier
and is received at the remote unit.
From here on, the operation is the same
as with an incoming call.

Circuit analysis
Schematic diagrams of the MP-IOO

remote and MP-101 base are shown in
Figs. I and 2, respectively. Refer to
those diagrams as we discuss the cir
cuits and their operations in greater de
tail. Let's start with the remote shown
in Fig. I.

The receiver section is a standard
single-conversion superhet receiver
with an RF amplifier, a crystal-con
trolled oscillator/mixer, and a two
stage IF circuit. When the PUSH-TO
TALK button is in the receive (R) posi
tion, any signal from the base unit is de
tected, amplified, and fed to the speaker
through the lower secondary on T7, the
audio output and modulation trans
former.

When the PUSH-TO-TALK button is
held down in the transmit (T) position,
the 8-ohm loudspeaker is used as a
microphone feeding the base circuit of
amplifier Q5. After futher amplification
in the push-pull output stage, the
speech signal appears in the upper
secondary winding of the modulation
transformer. At the same time, B+
voltage is applied directly to the trans
mit oscillator (QI2). The B+ for the RF
final amplifier passes through the
secondary of T7 so Q 13 's collector cur
rent is modulated by the audio signal.
The modulated RF appears across tank
coil L6 and is fed to the antenna
through low-pass filter Ll, L2, U, C I,
C2. and C3.

WhfIe the PUSH-TO-TALK button is in
the transmit position, B+ is applied to
the 7-kHz phase-shift oscillator (QIO)
through diode 05. The 7-kHz tone is
fed through a buffer to the primary of
the driver transformer. After amplifica
tion. that 7-kHz signal modulates the
RF output stage along with the speech.
When the modulated signal reaches the
base unit, the 7-kHz tone is decoded
and used to latch the base in the receive
mode.

When the conversation is over, the
user releases the PUSH-TO-TALK button
and presses the LINE RELEASE button
on the portable phone. That applies op
erating voltage to the 405-kHz tone gen
erator (Q9), buffer Q I I, the transmit
oscillator and final amplifier. and to the
audio stages. The 405-kHz tone modu
lates the 49-MHz carrier and is used by
the base to activate the line-release
(hang-up) circuits.

Although the remote unit is in the re
ceive mode, the receiver circuit is dis-



\[7 OT ~~T 1-------;;R;.45;----~iN~>I--·--------;R~I~J--------------------------------..,
• R

I
-

s
" C5 RF lOon TRANSr - - - -, C9 l K 449.405MH,

I . 15pF TRANS 01 + I 001 XTAL 1 OSC CO IL 13 OJ

11 .: riJ-l+' 2SC31O· +~I 'I . ~~ . ~;CJlO r ~- l rJS.! !!.~~Ni 2S©JIOI I I i 49.94 RFAMP C55 I le i 1\ R5 c::J MIXER/OSC T • 1 1STIF AMP

L2 L3 \I li~ I \.... 15pF I Ic....i-- 680n f I ~ I : I tdt
I

__.... ' Ol i~1 '- I I ClI F I JI I I l' tL TJ...
u ' ' U 5~4F I ri I - L __ ...J ~ 60pF ~ I I I I I ~

L __ .J RI ~ : ' I I I I
Cl CJ lK Cl I--- .--- L __ ...J L I J .-----
40pF 41pF C6 001 - - -- -

;:
_ C2 01 >----' R3 R4 Cl0 >---
:' 6spf " C20 ~~ :- C8 21K 5.6K .ot' ;: l:; R6 ;:~ CIS

;: I~F .005 l K 4~12F CI3 ::::: CI4 ~ .02 Rl
p .02 .01 soon

_ Cll
.01

Rl l OJ
10K lN60

RlI Rl1 R23 ~ T141K 10K 120n R24 Cl 0 08 T

r-- - ,-- - --- - - -,.-- ----rl>----+-- --- - - . 560n .01 8C418A SI·b

04 IF OUTPUT ....... R r. Ll

R9 2S03l0 _ _ U!~S 01 •
14 41X 2ND r -, lN4148 D6 T1 AUOIO OUTPUT

I" - - - - 1 IF AM P ' l~ i' I DETECTOR RI5 9013 & MOO ULATION I,
I >--1+I I I eI 41K :.~~ AF DUIPUI & MDOUlATOR TRANS .~ S I~ ~
i :~ I ~ : : '7 \. ..... 9O~4C DRIVER T6 ~ C26 04 lN4001 0-IJM 0 6 i ~~
I I L I ...J ~ AF AMP TRANS I 02 lIllfIISE lN4oo1 ,hw'
I _ I - - - - ff l l ' C29r.... -...l >-- 5K ~~ _ Cl 1 C13 ~J~ RI1 C56 E: 07 ;:::: t-- 05 . 04~ I J I n

CM CJf .- / .01 , .02 15n .01 IF 9013 IN4148 :.L I
C~~ :: 1~~ " ;: RID * T Cdi " &2l1:=:: cl~f R21~- ~RSI-e CJO Lsoon RI( 3J,.F , RI8 4.1 T an 100"F

I IK 560n 01 1.....
I IN4148 I 53

I A ~
_ L _ II A I C41II F.8. _ - __ ..J .005

1-----------------t=======.-=,~R~41=F===r )1-

R19r-----1>-------+-~ ' I T R38 lK
33K R 5'· " T 3.3K L6

en C31 C33 C34 R30 C35 C38 C39 R36 C48 C53 gr"':-I

.01 .001 .001 .001 3.3K .01 .01 .001 ~~~ ~~" 33K ~4? R41 011 .01 60pF I I I ----J

I
})/-< -)f--)~"")I If- 111-<....)~)1-...:.) ') 150K BC4I8A C45 :: I I sr

......., 09 R33 8UF~ .01~ 49.860 Rr;jf] I~
'-
__-t-_-+__I-_....__Hft" 45kH, 120n /V DID f V' MH, L5 OUT PUT I I"..... OSC 15CI390 \k d: XMIT OSC r ~ -, R46 STAGE '- _ -l

R16 R11 C36~ IS0139D R32 It R34 R35 ~ ~~~' --..; RU c::J ZSC38D Tmt I ,Don 0 13
15K 15K .00' lOOK 11K 10K 56K Oil L i8 L:,~J u ... 1MPSlOOO

, C37 ~) R41 >--- \.J... C50,* : I "-.;
R31 ~ I~F C41 IM5 ~ 6o~~.. I I I )1
IK .001 , C49 ~ 1 :-,

~j j , () 10K R39 R43 f46 2DOpF C25 - - - C51 C51
10K R18 C54:: 6V2 :~. ~?~ lK C44 68K .01T ~ .005 210pF 150pF

11K 10"f W 10" F T ~

I IIFB

NOTE: 51- PUSH·TO·TALK
51 - LINERELEAS E
53 - ON·OFF

FIG. 1-THE RECEIVER SECTION of the model MP-100 Is a standard slngle-converslon superhet
receiver with an RF amplifier, a crystal-eontrolled oscillator/mixer, and a two-stage IF circuit.

~ ~86~ A'mr



~ RADIO-ELECTRONICS

C7 .C8 C9
.01 .01 .01

FIG. 2-SCHEMATIC DIAGRAM of the Muraphone model "'P-100 base unit. Power for the unit Is
supplied by 8 la-volt DC adaptor. Transistor 018 Is 8 voltage regula1or.



CORDLESS TELEPHONES

BASE AND REMOTE units of the Cobra model
CP-15S cordless telephone from Dynascan.

c..
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MURAPHONE MODEL MP-100 cordless exten
sion telephone. This model Is a recelve-only unll

The 7-kHz tone is fed from the
emitter of Q14 to the inputs (pin 3) of
the 7-kHz and 4.5-kHz tone decoders
(lC4 and IC3) and to the base of buffer
Q7. The outputs of IC3 and Q7 are not
affected by the 7-kHz tone , but IC4's
output pin (pin 8) is clamped to ground.
Now , a DC path is completed through
the relay, 04, and IC4 pin 8 to ground.
That energize s the relay and closes its
contact s. Contact RY2 connects the
primary winding of the line transformer
across the telephone line. That " cap
tures" the line-in effect. picking up
the receiver.

The ringing stops when the line is
captured, so the power-on logic circuit
(Q2, Q3, and Q4) is turned off and con
versation can begin. Now that the bot
tom end of the relay coil is brought
close to ground (via its connection
through IC3), the voltage at this point is
too low to keep QI oscillating. There
fore. the I-kHz " ring" signal is cut off.

Finally, as relay contact RYI closes,
it supplies voltage through D5 to all the
other circuitry in the base station, re
placing Q2 as the current path. Contact
RY I, in closing, also supplies a bias to
Q8's base that turns the transistor on.
Relay coil current now flows through
Q8. SO. as long as Q8 is conducting and

contact RYI remains closed , the relay
remains energized and the line remains
captured.

During the time that the 7-kHz tone
is being received at the base unit-any
time that the remote' s PUSH-TO-TALK
button is pressed-the ground potential
at pin 8 of IC4 is connected through D7
to the base of Q6. Transistor O6's base
is thereby shorted to ground and 06 is
kept turned off. Thus , the base trans
mitter is off and the receiver is turned
on for as long as the remote unit is
transmitting.

Speech is transmitted from the
portable unit along with the 7-kHz tone
and is detected and fed to the same
points as the tone . Speech signals do
not affect the decoders. Buffer Q7 is an
emitter-follower with a high-frequency
roll-off (the 1-~F capacitor and half the
center-tapped winding of the line trans-

continued 0 11 page 72

For more information, circle the cor
responding number on the Free In
formation card inside the back cover.

Dynascan Corporation
Cobra Communications

Product Group
6460 West Cortland St.
Chicago, IL 60635
CIRCLE NO. 96

Electra Company
300 East County Line Rd.
Cumberland, IN 46229
CIRCLE NO. 97

Fracom/Rovafone International
2130 W. Clybourn Street
Milwaukee, Wi 53233
CIRCLE NO. 78

Mura Corporation
Westbury, NY 11590
CIRCLE NO. 98

Radio Shack
1400 One Tandy Center
Ft. Worth, TX 76102
CIRCLE NO. 99
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coming call.
When the send-receive switch (06) is

turned on by the ring signal, it also
biases on diodes D8 and 09, located be
tween the emitters of the mixer and
first IF amplifier in the receiver circuit.
Heavy currents flow through emitter
resistors R33 and R35and develop volt
ages that bias Q 10 and QII to cutoff.
That is how the receiver is turned off
while the base unit is transmitting the
I-kHz "ring" signal to the portable.

During the 4O-millisecond gap. elec
tronic switch 06 is turned off. the RF
transmit circuit is disabled, and the re
ceiver is turned on.

When the user at the remote nunit
hears the I-kHz beep, he answers by
pressing the PUSH -TO-TALK switch. The
remote then sends a 7-kHz tone to the
base unit. That tone is received during
one of the 4G-millisecond periods that
the receiver is turned on. The signal
passes through the RF and IF circuits
and the detector. The 7-kHz tone is re
covered across R41 and R42 and pro
cessed by audio amplifiers Q13 and Q14.

The base circuits
Refer to Fig. 2 as you follow the de

tails of circuits in the base unit. Power
for the base is supplied from a IG-volt
DC adaptor through Q18, a voltage
regulator. No voltage is applied to most
of the sections until the station is acti
vated by an incoming phone call.

When the phone rings, a 20- to 6O-Hz
AC voltage appears on the telephone
line. In the U.S. it ranges between 40
and 150 volts RMS riding on 52.5 volts
DC. This voltage is tapped off the R
and G terminals of the 4-prong modular
plug and applied across neon lamp NE I
through RI6 and a voltage-doubler cir
cuit consisting of cn, D15, and D16.
Light from the neon lamp is directed to
photocell VR I, causing the photocell's
resistance to drop. The initial resistance
change produces a pulse through Q4,
turning it on along with Q3 and Q2.
Transistor Q2 saturates and supplies
power throughout the base circuit as
long as the ringing continues.

Pulse generator IC2 delivers two 46Q
millisecond positive pulses per second.
Thus, there are two 4O-millisecond gaps
in the output each second. The 46Q
millisecond pulses tum on 06, the elec
tronic send-receive switch. The 40
millisecond gaps tum it off because the
output of IC2 is at zero volts. Thus,
when 06 is on it supplies the base cur
rent necessary to tum on Q5, the 49
MHz transmitter oscillator. The oscilla
tor drives the final RF amplifier (Q19).
Any audio appearing at pin 5 of the
LM386 modulator IC modulates Q19's
collector current. The modulated RF
signal is fed to the antenna through a
low-pass filter network.

When the ring signal turns on Q2, B+
voltage for the I-kHz oscillator (QI)
flows through the relay coil. The cur
rent drawn by Q I is low and, since
there is no path to ground, the relay re
mains unenergized. Full supply volt
age-minus the small DC drop across
the relay coil-is applied to the QI cir
cuit. Its output modulates RF amplifier
Q 19 and the I-kHz tone is heard in the
portable unit to alert the user to the in-

able by closing the LINE RELEASE
switch. Normally, the entire receiver
front-end (QI through Q4) is supplied
with B+ through the emitter-collector
section of Q8. (Note that Q8 is called
"Line Release Switch" in Fig. I.)
Diode 03 is back-biased so Q8's base
current cannot flow through to QI2 and
QI3 in the transmitter RF circuits.

As the LINE RELEASE switch closes,
Q8's base and emitter are tied together
through D3, a germanium diode. The
diode turns on. The voltage drop across
D3's junction is less than the base
emitter junction voltage of Q8, a silicon
transistor, so Q8 turns-off. That breaks
the B+ path to the receiver RF and IF
circuits.
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7 HIGH-Va LTAGE
OUTPUT EMITTING

Iel R2 NEEDLE

555 30K Dl (SEE TEXT)
6 + ECG513

5
C2 C4

.05 390pF/6000V

Ll
C5

':::' 390pF/6000V

R3 C6
lK 390pF/6000V

Fl
1/2 A

Resistors Y4 watt, 5% unless otherwise
indicated
R1-300,000 ohms
R2-30,000 ohms
R3-1000 ohms
R4-1 .5 ohms, 10 watts
R5-5 ohms, 10 watts
Capacitors
C1-Q.01 j.lF, 50 volts, ceramic disc
C2, C3-Q.05 j.lF, 100 volts , ceramic disc
C4-C6-390 pF, 6000 volts, ceramic disc
C7-1000 j.lF. 35 volts, axial lead electrolytic
Semiconductors
D1-ECG513 45,000-volt diode array
D2-1N3880
Q1-2N2102 NPN transistor
Q2-MJE3055 NPN transistor
IC1-NE555 timer
L1-12-volt, three terminal, automotive

ignition coil
T1-power transformer, 12.6 volts, 3 amps
Miscellaneous: PC board, perforated

board, or IC breadboard; four-inch diam
eter PVC pipe with end-caps; high-volt
age automobile ignition wire; hookup
wire; heat sink, mica washer, and heat
sink compound ; terminal strip; alumi
num bracket material ; line cord ; V2-amp
fuse; hardware, etc.

117 VAC
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~
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Before we look at the test results
themselves, let's look at Georgia Tech's
general conclusions:

1. UHF-only antennas provide bet
ter UHF performance than UHF
VHF combination antennas,
providing, on the average, a 2
dB gain advantage.

2. Considering both overall per
formance and cost, the outdoor
4-bay bowtie antenna, at an
approximate cost of $10, is con
sidered the best antenna choice
for UHF reception for most in
stallations.

3. There are significant differences
among preamps, with gains
varying from - 16 dB (an actual
loss) to +35 dB, and with noise
figures varying from 2.5 dB to
12 dB.

4. The benefit of a preamp is that it
lowers the system noise figure,
with a noise figure between 3
dB and 5 dB desirable.

5. A preamp mounted at the anten
na will give better performance
than one mounted indoors at
the receiver. The improvement
in performance is approximate
ly equal to the loss suffered in
the transmission line. A preamp
gain of about 20 dB is desirable.
A gain of 15 dB may be ade
quate, while more than 20 dB
may be too much except in
fr inge areas.

6. New, dry, unshielded twin-lead
exhibits the lowest insertion
loss, while shielded twin-lead
has the greatest loss.

7. Coaxial cables have the lowest
VSWR (Voltage Standing Wave
Ratio, a measurement of mis
match between connected com
ponents, with 1:1 indicating a
perfect match) and shielded
twin-lead shows the highest
VSWR.

8. Unshielded twin-lead is suscep
tible to moisture and metal
proximity effects which cause
significant degradation in per
formance. Shielded twin-lead
and coax cables are immune to
those conditions.

9. RG-6/U coax is the best choice
for UHF-TV reception.

10. There is no clear correlation be
tween the price of a splitter and
its performance characteristics.

11. Insert ion loss of splitters tested
ranged from 0.1 dB to 5 dB, and
insertion-loss differences among
samp les of the same model
varied from 0.3 to 2.2 dB.

12. Splitter VSWR values ranged
from 1.05:1 (very good) to 6.4:1
(not so good).

13. There does not appear to be
much correlation between the
price of a balun and its actual
performance.

14. Insertion loss of the four models
of baluns, from three manufac
turers, ranged from 0.3 dB to 2.7
dB, with insertion loss difference
among samples of the same
model varying from 0.2 to 0.9 dB.

15. Balun VSWR values measured
from 1.1:1 to 3.0:1, with VSWR
differences among units of the
same model ranging from 0.2 to
0.8.

The Georgia Tech study identified
several efficient systems, ranging in
cost from $47 to $260. The receiving
system that the engineers considered to
represent the optimum compromise be
tween price and performance costs
approximately $70 and consists of a
UHF-only 4-bay bowtie outdoor anten
na, a UHF-only preamp with a noise
figure of 2 dB to 5 dB and a gain of 20
dB, and RG-6/U transmission line.

Antennas
Georgia Tech engineers looked at 55

configurations of commercially avail
able antennas and tested ten models,
both as-manufactured and after pruning
break-away elements for best perfor
mance on the higher UHF channels.
The Public Broadcasting Service had
tested 29 antenna models and released
data on those tests in 1978. Rather than
re-testing those models, Georgia Tech
used the PBS figures in its analysis.
The results of the tests are summarized
in Tables 1-3.

THE OUTPUT IMPEDANCE of this Archer model
15-1134 from Radio Shack, a division of Tandy
CorporatIon, Is switch selectable (75 or 300 ohms).

As could be expected from an under
standing of antenna theory, the Chan
nel Master 6-foot parabolic dish anten
na showed the highest gain and nar
rowest beamwidth, but an unexpected
ly low front-to-back ratio, possibly be
cause ribs, rather than screen wire are
used for the reflector.

If you want a single antenna for both
UHF and VHF reception, the Jerrold
model VU-933S 33-element log-periodic
VHF, yagi-with -corner reflector UHF,
appears to be the best choice for UHF
reception.

In general, among antennas you get
pretty much what you pay for , with the
higher-priced antennas generally giving
better performance. Because not every
one will want to spend a lot of money or
be able to accommodate some of the
antennas (for example, I would dearly
love to have the benefits of a six-foot
dish but can't spare the space in my

apartment), a close look at the tables
should provide guidance to the best an
tenna type for your needs .

Preamplifiers
Georgia Tech tested twelve marketed

models from ten manufacturers, plus a
Blonder-Tongue prototype that is not
commercially available. They were
tested at the center frequencies of
seven UHF channels. Those preamps
intended for VHF, as well as UHF, re
ception were also tested at channe ls 4
and 9. All preamps were tested for gain,
noise figure, I-dB compression point
level, and VSWR. The test results are
summarized in Table 4.

The one reason for having a preamp
in the receiving system is that it can im
prove the system's overall noise figure.
The preamp noise figure sets the floor
for the system's noise figure. To help,
the preamp noise figure has to be lower
than the TV tuner's noise figure.
Although methods for testing receiver
noise performance are presently the
subject of engineering controversy, the
FCC advises that typical noise figures
for VHF tuners are 7 dB and for UHF
tuners are 12 dB. Video-recorder tuner
noise figures are a little higher because
there is a signal-splitter ahead of the 
tuner. The gain in dB of a preamp
should equal the sum of the tuner-noise
figure plus losses suffered in transmis
sion line, baluns, and splitter used. To
overcome the degradation in signal
quality caused by the transmission line,
splitter, and baluns, the preamp shou ld
be mounted at the antenna, rather than
at the receiver.

No one preamp tested showed all the
characteristics that one might desire,
but Georgia Tech concluded that the
Winegard model AC4490 was probably
the best amplifier tested. Although
thre isn't a one-to-one correlation be
tween price and performance among
preamps tested, it does appear that you
generally get something more for more
money. For example, the most expen
sive preamp tested, the Q-Bit model
Q-B0542 , showed the most gain, but it
has little headroom and undistinguished
distortion figures, making it useful only
in fringe areas or where high-loss acces
sories or a poor tuner are used. The
second most expensive unit tested, the
Jerrold model DSU-105. had high
gain and was above average in all other
measurements. Carefully consider the
measurements and your particular
situation when you decide which pre
amp to buy.

Transmission lines
Among the seventeen types of trans

mission lines from five manufacturers
tested were twin-lead, shielded twin
lead, and coaxial cables. Two factors
are important: insertion loss and
VSWR. Although space considerations



TABLE 1

Summary of UHF Perfonnance Characteristics of UHF-only Outdoor Antennas

Avg. Avg. F/B Main/Side
Price Gain (In dB) Beam Ratio Ratio Avg. VSWR Re-

Maker/Model Type ($) Avg. Max. Min. Width (") (dB) (In dB) Max. Min. marks

1. Channel Master 8-bay Bowtie 32.18 13.0 15.0 9.5 21.1 17.9 10.1 3.4 1.3
4228A w/screen

2. GC Electronics 4-bay Bowtie 10.55 9.1 16.0 1.0 54.8 15.4 15.4 3.0 1.1 a.
32-8978 w/screen

3. Flnco 4-bay Bowtie 10.80 10.6 16.0 5.0 49.1 13.1 13.1 3.5 1.1 a.
4BT w/screen

4. Wlnegard 4-bay Bowtie 9.44 11.8 13.1 9.0 49.3 14.5 14.5 2.0 1.0 a.
KU420 w/screen

5. Channel Master 1-bay Bowtie 9.65 8.0 12.0 4.0 59.9 12.6 12.6 3.0 1.1
4193 w/corner

6. Flnco 1-bay Bowtie 8.35 7.3 12.0 4.0 55.2 12.7 12.7 2.6 1.1
CRB w/corner

7. RCA Vagi w/corner 19.95 7.6 14.0 1.3 47.0 11.6 10.5 3.0 1.1
2BG17 reflector

8. Jerrold Vagi w/corner 15.75 7.2 10.0 2.0 39.5 9.8 9.8 4.6 1.1
CYD-1470 ref lector

9. Radio Shack Vagi w/corner 12.94 7.7 12.0 2.0 44.9 9.9 9.9 2.0 1.1
U-75 reflector

10. Radio Shack Vagi w/corner 19.95 7.8 13.5 - 6.8 37.8 11.0 9.5 3.0 1.1
U-100 reflector

11. Wlnegard Vagi w/corner 23.90 7.3 13.5 -3.0 38.5 8.1 7.3 3.2 1.1
CH-9075 reflector

12. Wlnegard Vagi w/corner 23.90 5.8 9.6 - 7.8 40.3 - 12.7 12.7 2.5 1.4 b.
CH-9075 reflector

13. Wlnegard Vagi w/corner 23.90 5.9 9.0 - 4.1 39.2 10.2 10.1 2.3 1.2 c.
CH-9075 reflector

14. Wlnegard Vagi w/corner 37.59 8.0 11.5 0.5 36.9 9.4 9.4 3.0 1.1
CH-9095 reflector

15. Wlnegard Vagi w/corner 37.59 7.1 14.6 -7.7 37.1 12.0 11.4 2.9 1.4 d.
CH-9095 reflector

16. Wlnegard Vagi w/corner 37.59 6.9 13.7 - 11.7 36.2 14.1 14.1 2.3 1.5 e.
CH-9095 reflector

49.4'- " I~ 10.017. Kay Townes Vag i 18.45 - 3.0 10.5 -15.7 3.8 3.8 2.0
AAU14G

18. Antennacraft Log-Periodic 18.25 7.9 12.0 1.0 39.0 13.0 9.5 6.5 1.0
Y-44

19. Blonder-Tongue Log-Periodic 21.66 5.1 7.4 2.4 55.9 14.2 14.2 3.5 <1 .7
0511

20. Blonder-Tongue Log-Periodic 39.99 6.3 11.6 1.7 43.8 13.0 12.0 4.5 1.6 f .
0512

21. Flnco 5' Parabolic 54.80 10.1 13.9 -1 .1 21.6 10.3 9.9 5.2 1.4.
I P-5 w/Yagi Feed

1-22. Channel Master 6' Parabol ic 68.42 15.0 17.9 11.7 16.1 11.0 11.0 3.2 1.4
. 4250 w/2-bay

Bowtie Feed

Remarks : a. Type concluded to be the best for most installations.
b. Same as antenna #11 with internal balun .
c. Same as antenna #12 pruned for better gain on higher channels.
d. Same as antenna #14 with internal balun.
e. Same as antenna #15 pruned for better gain on higher channels.
f. Same as antenna #19 with director elements.

keep us from presenting complete
tables of insertion loss and VSWR mea
surements for each sample tested,
some important points should be con
sidered.

Although twin-lead has the lowest in
sertion loss, in most practical installa
tions it is not the best choice. Twin-lead
is highly susceptibile to performance
degradation when it gets wet or when it
is placed close to metal objects (such as
an antenna mast) . That weakness will
often result in a significantly greater
loss and a poorer impedance match
(higher VSWR, which means greater
loss and ghosts in the picture) than
shown by coax under identical condi-

tions. Shielded twin-lead is virtually im
mune to performance degradation due
to moisture or proximity to metal, but it
has a higher insertion loss . Shielded
twin-lead also has high VSWR, com
pared to coaxial cables.

Not tested by the engineers at
Georgia Tech, but important in urban
areas, is susceptibility to noise pickup.
While coax is relatively immune to
spark-noise pickup, twin-lead picks up
noise from auto ignitions and electric
motors fairly readily.

All things considered, the additional
cost of good coax in a UHF system
(especially considering the cost of the
receiver) is truly trivial and coax should

be your choice for transmission line.

Splitters
The term "splitter" is used here to

refer to a device that is used to separate
VHF/UHF signals on one transmission
line and feed only VHF signals to the
receiver's VHF input and only UHF
signals to its UHF input. Fourteen
splitters were tested, all of which were
packaged with UHF-VHF combination
antennas. Because of the study's ulti
mate recommendation, we don't see
much point in presenting complete
figures on the splitter tests, but will
offer some observations.

A splitter will cost you something in
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TABLE 2

Summary of UHF Perfonnance Characteristics of UHFNHF Combination Outdoor Antennas

Maker/Model Type
Re-

VSWR marks
Max. Min.
4.1 1.4

Remarks: a. Believed to be the best VHF/UHF combination antenna tested.
b. Same as antenna #2 pruned for better gain on higher channels.
c. Same as antenna #2 with director elements added for UHF.
d. Same as antenna #5 pruned for better gain on higher channels.
e. Same as antenna #5 with director elements added for UHF.
1. Same as antenna #13 with internal balun.
g. Same as antenna #13 with internal balun and pruned for better gain on higher channels.
h. Same as antenna #18 with director elements added for UHF.
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insertion loss (from 0.1 dB to 5 dB in
Georgia Tech's tests). A splitter will
also introduce some impedance mis
match, with VSWR's ranging from
1.6:1 to 6.4: 1. That mismatch can cause
up to a 3.25-dB loss and cause ghosts in
the picture.

Georgia Tech found no clear correla
tion between the cost and performance
of the splitters tested. The most expen
sive (Winegard model MSJ-5 at $8.95)
had the lowest VSWR, but the highest
average insertion loss. A medium priced
unit (Radio Shack model 6005 at $3.99)
had the lowest average loss. Several
samples of some of those units were
tested , with variations between samples

ranging from 0.3 dB and 1.5 dB.
Georgia Tech concluded that in

stalling two transmission lines (one for
VHF and one for UHF) to eliminate
use of a splitter is a reasonable alterna
tive. An additional 50 feet of RG-6!U
cable will probably cost only a dollar or
two more than a splitter, but will give
better results. Two cables can usually
be brought down from the antenna to
gether, and installing them should not
be much harder than installinga splitter.

Baluns
A balun (BALanced-to-UNbal-

anced) transformer is used for im
pedance matching between 300-ohm

balanced line and 75-ohm unbalanced
line. When using coax, you connect a
balun between the antenna and the
coax and, unless your receiver has a 75
ohm "F" connector on the back, you
use another balun at the receiver to
convert the 75-ohm impedance back to
300-ohms, balanced, for connection to
the receiver screw terminals. In my ex
perience, the balun used has a profound
effect on the quality of UHF reception;
an effect that is disproportionate to its
slight cost and lack of complexity.

Georgia Tech tested several samples
of four balun models. They found that
there was little correlation between
price and performance . Although the



TABLE 3

Summary of UHF Perfonnance Characteristics of Indoor Antennas

Maker/Model

Remarks: a. Considered by the Georgia Tech eng ineers to be the best indoo r antenna tested, said to be "signif icant ly
superior to other indoor antennas evaluated."

b. Said by the study to " offer rather poo r perfo rmance ."

TABLE 4
Summary of UHF Perfonnance Charactertlstlcs of Preampllflera

Maker/Model Type Impedance <ru
Input/Output

Price
($)

Noise
Gain (In dB) Figure

Avg. Max. Min. (Average)

1-dB
Compression

Point VSW R
(Average) Max. Min.

Re
marks

Remarks: a. The stud y concludes that the " usefulness of preamp #1 is limited to extreme fringe areas" or " situations
where lossy components and/or an exceptionally poor tuner (high noise figure) are being used."

b. The study takes note of preamp # 2's high noise figure and VSWR, in view of its price.
c. Preamp #3 is described by the study as, "may in fact be detrimental at frequencies above channel 54."
d. When used with othe r good components, preamp #4 "would represent a substantial improvement in system

performance for a reasonable purchase price."
e. Preamp # 6 is said by the study to be "of little benefit to system performance due to its extremely poo r

noise f igure performance."
f. When used for VHF recept ion, the Georgia Tech engineers said that preamp #7 "could sign ificantly

improve the system noise figure. "
g. Preamp # 8 (same as preamp # 9) "was considered to be one of the better preamplifiers (cost considered)

that was tested on th is program."
h. Preamp # 11 is designed on ly to plug into Winegard outdoor antennas to form " act ive antennas."

In the op in ion of the enginers, preamp #11 "was probably the best preamplifier tested."
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UHF DX'ing

UHF RECEPTION EQUIPMENT
For more information, circle the corresponding number on the Free

Information card inside the back cover.

All Channel Products Kay-Townes, Inc.
(Rembrandt) 607 Turner Chapel Rd.
42-40 Bell Plaza PO Box 593
Bayside, NY 11361 Rome, GA 30161
CIRCLE NO. 79 CIRCLE NO. 86

Antennacraft Lafayette Radio Electronics
Highway 34 West 111 Jericho Turnpike
West Burlington, IA 52655 Syosset, NY 11791
CIRCLE NO. 80 CIRCLE NO. 87

Blonder-Tongue laboratories, Inc. Murata Corporation of America
One Jake Brown Rd. (JFD)
Old Bridge, NJ 08857 1148G Franklin Rd. SE
CIRCLE NO. 81 Marietta, GA 30067
Channel Master CIRCLE NO. 88
Ellenville, NY 12428 Radio Shack
CIRCLE NO. 82 1400 One Tandy Center
Colorrnax Electronic Corp. Ft. Worth, TX 76102
180 Northfield Ave. CIRCLE NO. 91
Edison, NJ 08817 RCA Distributor and
CIRCLE NO. 83 Special Products Dlv.
The Finney Company 2000 Clements Bridge Rd.
(Finco) Deptford, NJ 08096
34 W. Interstate St. CIRCLE NO. 92
Bedford, OH 44146 Sears, Roebuck and Company
CIRCLE NO. 84 Sears Tower
GC Electronics Chicago, IL 60684
400 S. Wyman St. CIRCLE NO. 93
Rockford, IL 61101 Taco Divislon-
CIRCLE NO. 85 General Instrument Corporation
Olson Electronics (Jerrold)
Box 100 1 Taco St.
Mogadore, OH 44260 Sherburne, NY 13460
CIRCLE NO. 89 CIRCLE NO. 94

Q-BIT Winegard Company
311 Pacific Ave. 3000 Kirkwood St.
Palm Beach, FL 32905 Burlington, IA 52601
CIRCLE NO. 90 CIRCLE NO. 95
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The author lives in a high-rise
apartment building that has a mas
te r antenna system and proh ibits
add itional outs ide antennas. The
Spanish International Network (SIN)
recently established a " satellator"
(SATELlite transLATOR) stat ion on
Channel 56 in Washington, DC. It
carries, direct ly from the Westar
satell ite, the SIN programming of
KMEX, Los Angeles, and KWEX,
San Anton io. In contrast to full 
power UHF stat ions that usually
operate with an effective radiated
power of from one to three mill ion
watts (they may use up to five
megawatts under FCC rules),
Channel 56 radiates only 1000
watts. Such low power is used be
cause the station is intended to
cover only a small neighborhood
where the District's Spanish-speak
ing peopl e are concentrated. The
problem of trying to receive a one
kilowatt signal at a distance of over
three miles is complicated by the
fact that my apartment windows
face away from the t ransmitter and
I have to pick the signa l off an
adjacent bu ilding by reflect ion.

I tri ed a four-bay bowt ie antenna,
but it was unsat isfactory because
of reflec tions from a number of tall

buildings that lie in the antenna
sidelobes. Not wanting to take up
the whole room with a six-foot dish,
I built a corner reflector, cut for
Channe l 56, from angle aluminum.
Masonite , alum inum foil, brass rod,
and a broomstick. I added a preamp
and used a length of RG-59/U. When
the Georg ia Tech report came out, I
immed iately replaced the cable
with RG-6/U. The RG-59/U must
have come from an " off" batch . My
eyes aren 't calibrated in dB, but the
improvement was greater than ex
pected from predictions of the
study.

The Georgia Tech study confirms
my experience with baluns ; there
was a remarkable difference among
baluns I tried, even among examples
of the same model. One of the
cheapest (I'd bought three of them
at 99¢ each) was best for Channel
56.

Using the system descr ibed,
during a period of good propaga
t ion, I have been able to log recep
tion of 19 stations, including sta
tions from Philadelphia, PA and
Burl ington, NJ. Total investment,
inc lud ing discarded components
(RG-59/ U and baluns) was under
$70, modest for the benefit. R-E

most expensive (Sony model EAC-13W
at $4.90) showed the lowest average in
sertion loss, the second most expensive
(Channel Master model 72(}() at $4.45)
had the highest insertion loss and worst
VSWR. A $2.89 unit (Channel Master
model0035B) had the best VSWR char
acteristics. My experience with respect
to price and performance of baluns
agrees with the Georgia Tech findings
(see Sidebar) . Insertion loss variation
among samples of the same model
ranged from 0.2 to 0.9 dB.

Connectors
Georgia Tech engineers observed

that type of connectors used, and the
nature of the connection itself, can
have a significant effect on perfor
mance . In fact, their effect on picture
quality sometimes seems to be magic.
What appears to be a perfectly good
connection may give a miserable pic
ture, while a shaky connection that
you wish you could trust to stay to
gether gives a superb image on the
screen. :

Georgia Tech engineers noted that
twin-lead plugs and sockets, spade lugs,
and terminal strips all displayed such
high VSWR levels that they could not
be used in the test program. They
speculate that similar effects may be
observed in home installations. To
avoid the problem of twin-lead connec
tors, the engineers finally resorted to
soldering twin-lead to balun leads. That
seems like a good practice for the
home, if a bit inconvenient.

The engineers concluded that F-type
connectors " accomplish good coaxial
connections if the connectors are
properly installed, and no problems
should be encountered when frequent
disconnections and connections are not
required. "

Conclusion
In a recent Louis Harris and Asso

ciates, Inc., survey, 27% of the house
holds in communities where UHF
reception should be possible reported
receiving no UHF channels on their TV
sets. Nearly six out of ten households
interviewed felt that, in general, picture
quality was better on VHF channels
than on UHF channels. One in three
households that received a UHF chan
nel observed snow on the strongest
UHF channel that they receive .

There is no need for you to be one of
those who report such poor UHF
reception. It's easy to improve your
UHF reception to get better pictures on
the channels you receive now, and to
get stations you couldn't get at all be
fore . Up to now, the biggest block to
good UHF reception has been lack of
information. This report should give
you all the information that is necessary
to receive UHF channels as well as you
receive the VHF ones. R-E
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and MC 14412 demodulator sec tion are
functio ning.

The above test procedure is possible
because the MC 14412 has been connect
ed to demodul ate its own transmissions.
If it is functioning correctly. set it up to
demodulate exte rna l signals by adding a
jumper at the TEST position on the
board . In addition the wiring to switch
S l-b must be reversed so that it switches
as shown in the schematic.

Troubleshooting
If some test has indicated a problem ,

check your work carefully. Seve ral like
ly sources of error have already been
mention ed . If you can't spot an obvious
cause , replace the microphone . Our ex
perience has been that a faulty micro
phone is res ponsible for about 90% of
the probl em s encounte red . 0 0 not
tinker wit h the filters . Many of these
modem s have been built and to my
know ledge the filters have not once
been a source of trouble.

Many pro blems involve a failure in
the dem odulator section. Check to see if
a strong signal is reachin g the level De
tector , and whet her or not the MCI4412
is gene ra ting an output.

If yo u have a 20-volt peak-to-peak sig
nal at the input of the level detector ,
then pin 5 of the MC I4412 should be at
ground potential. If it is, the MC 14412
RX DAT A output-level (pin 7) should be
the same as the modulato r' s TX DATA
input-level. (That assumes a close acous
tic link from the speaker to the micro
phones.) T rouble here indicates a prob
lem in the limiter , the switc h, the test
sett ings , or the MCI44 12. lfyou suspect
the limiter , try rep lacing 01 and swap
ping IC3. Before you declare the
MC I44 12 to be at fault, you should
check the signals in each pin of the IC.
Compare what you find with what you
would ex pect , based on the schematic .

It ' s more like ly that the signal is
present at the input of the level dete ctor,
but that the level detector never switch
es . Check it and if necessary replace 0 2,
OS, C2, and the L~1348 (lC3) (try swap
ping it with another).

If there isn' t a strong enough signal at
the input of the level detector at either
switc h-se tt ing, dou ble check the micro
phone , the switch.iand the input buffer.
Again try to clear up the problem by
swapping LM348's.

For any thorough deb ugging, you will
need an oscilloscope. Use it to verify the
wa veforms show n in Fig. I.

The enclosure and acoustic coupler
In this con struction project, since the

enclos ure also form s the aco ustic
co upler, it is an integral part of the
modern . Unfortunately most low-cost
kits usually addres s 'this area with a
simp le ' 'add a cry stal microphone and an
8-ohm spea ker. " If you've ever tried to
buy them, you should know that
"muffs" (what you put the phone hand
set into) are not exa ct ly a drug-store

item .
Our solution is to make the muffs out

of short lengths of2\4-inch radiator hose
and a tennis ball. Needless to say, those
materials are inexpensive and readily
ava ilable . It may sound crude, but with
a litt le ca re the result s are acce ptable.

Using the templ ate provided in Fig.
II , cut two ovals out of Maso nite or
other thin , rigid material to act as
mounting baffles for the speaker and
microphone. One of those is drilled to
give a grill pattern , and the speaker is
glued to its back. A hole is drilled in the
other, large enough to mate with the
microphone flange . Contact cement is a
good adhes ive to use.

Cut two 2-inch lengths of radiator
hose. Use a hobby too l with a sanding
drum to bevel the inside edge of one end
of each until you are satisfied with the
way the handset from you r phone fits
them . .

Make the base from soft wood . A
brace and bit or hole-saw may be used to
drill the ho les . Both tool s will create
problems if used 'on a close-grained
hardwood. If your jo ints mate accurate
ly enough, the enclosure can be glued

FIG. 11- USING THIS TEMPLATE, cut tw o
Masonite ov als to act as mounti ng plates for the
microphone and speaker.

FIG. 12-ALL LUMBER NEEDED FOR THE EN
CLOS URE can be cut from a single two- foot
length of one-by-f ive- inch stock.

together and finished like a piece
of ca binetwork. As you will see from
th e procedure below, a hollow-ground
planer blade and a table saw (perhaps a
friend has one) will pro ve very hand y.

Begin by cutt ing all five pieces as
shown in Fig. 12. A two-foot length of
one-by-five-inch stock will provide
enough material for everything. Cut the
three pieces with mitered ends slightly
wide r than the four-inches indicated.
Glue these three pieces first. I have
found that miter joints may be clamped
during gluing with wide masking tape or
furnace tape. Fir st , create a hinge at the
joint by taping aro und the outside sur
face . Th e joint may now be opened and
glue applied, and then taped or tied
closed while it dries. Before committing
yourself, try the hinge to be certain that
the 'surfaces mate well when the joint is
close'd. By gluing the three pieces as a
unit and leav ing a little extra material,
you have the option of resawing the
edges (again with a planer blade) to in
sure that the y will mate accurately with
the side piece s . The side panel s may be
held in place with any type of weight or
clamp while they are being glued. .

You will want to make provision for
wh atever type of switches and con
nect or s you intend to use. Most of them
are not designed to be mounted in a
panel ~-inch thick. Thu s you may need
to back-rout (or merely drill from the
back with your brace and bit) until the
wood is thin enough to allow the mount
ing of your compo nents . Alternat ively,
yo u can drill large holes and glue mount
ing plates on the surface.

Insert the muffs-the radiator hose
into the enclos ure as shown in Fig. 12
and fasten them with carpet tack s,
staples, or more contact cement . Leave
about one inch (the end with the bevel )
show ing above the top surface of your
enclosure.

Now cut three or four layers of card 
board into rings about two inches in
diamet er. Insert a telephone hand sef
into the muffs and, working from the
bottom , insert the ca rdboard spacers.
Press in the masonite baffles and the
pickup elements unt il the face of eac h
baffle rides on the spacers. Mount the
baffles by gluing aro und the back edge
of the baffle with silicone sealant. Cuta
ten nis ball so that it will fit into the muff
behind the speaker, drill a small hole in it
to pass the 'speaker cab le, and glue it -in
place . Remember to keep the speake r
lead accessible from the rear so that it
ca n be reso ldered to the board. >

Finally , drill mounting holes in eac h
comer of the circ uit board. 0 0 this care
fully; avo id both com ponents and foil
traces ! Using plastic was hers or other
non-conductive standoffs , screw the
board to the wood betwee n the muffs. It
should just fit. If not , it may be possible
to tum it 'so that it ove rlaps the bottom
of the muff containing the microphone
(you may have to trim the bottom of the
hose before you can do this.)



FIG. 14---,DATA BITS are tra nsmitted one-after-the-other in serial communications. Note that framing
and pari ty bits are added.
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as a UART, USART, or ACIA. (Uni
versa l Asynchronous Receiver/ Trans
mitter; Universal Synchronous/Asyn
chronous Receiver/Transmitter ; Asyn
chronous Communi cations Interface
Adaptor). That IC actually performs the
se rial-parallel conversio n and formats
or decodes the transmission according
to conditions spec ified in a "control
word" written by the processor during
initialization.

The res t of the serial port consists of
buffering that converts the intem allogic
levels (normally CMOS or TTL ) to logic
levels suitable for transmission by a
hard-wired link to other machine s (the
±12-volt levels spec ified in the RS-232
convention, for example).

The last stage of the communications
link is the modem. Our modem complies
with the Bell 103 standard for FSK (Fre 
quency Shift Keying) audio data-trans
mission which specifies two channels
and conve ntions for transmitting binary
data on each channel.

The standard is full-duplex ; it allows
simultaneous transmission in both di
rec tions over the same transmission
line . (Half-duple x permits data to flow
in only one direct ion at a time.) That is
accomplished by ass igning outgoing
transmissions to one channel and in
co ming transmission to the other. The
lower-frequency channel is usually re
served for transmissions from the sta
tion initiat ing the call and is referred to
as the origina te channel. The upper-fre
quency channel is the answer channel
and is used for trans missions from the
responding station.

Parti cular frequencies have been spe
cified to represent the two binary states .

I
I
I

FIRST ISE CO N
STOP I STOP
BIT : BIT

: (OPT.)
I

FIG. 15-BLOCK DIAGRAM of a complete serial-communications system. Some cont rol functions
have been deleted from the baud-rate generator for simplicity.

when using even parity, a byte appears
who se total number of tran smitted I' s is
odd, we know that an error has occurred.

Figure 14 shows the use of DC logic
level s-a "low" level for a space and a
"high" level for a mark. In other words,
serial communication can be- and often
is- accomplished over a "hard" trans
mission line without a modem. Only
when the data is to be tran smitted over a
link where DC signals may not be trans
mitted-the phone line for instance- is
a modem necessary.

A block diagram of one end of a serial
communications link is shown in Fig.
15. There are three main component s: a
microprocessor, a serial-communica
tion s port, and a modem. The micropro 
ce ssor contro ls the flow of data to and
from the serial port.

The baud- rate generator-which may
ha ve functi ons besides those required
by the serial port-provides a clock sig
nal that cont rols the serial-to-parallel
conv ersion . The higher the output fre
quency of the baud-rate generator, the
faster sequential bits will leave the serial
port or be assumed to enter the port .

Most of the rest of the functions are
pro vided by an IC referred to variously

542

Wire the OB-25-S connector as shown
in Fig. 13 for standard RS-232communi
cations . Tying pins 4, 5, 6, 8, and 20 to
12-volts through a 15K resistor elimi
nates the need for "handshaking" sig
nals that are not really necessary in
this application. Wire switch S2 and the
power conne ctions and you are finished.

Serial Communications
When parts of a computer "talk to"

each other, as do the memory and
microprocessor, it is usually over only a
few inche s of transmission line (in this
case printed-circuit traces) . Because of
that. it is practical to enhance the pro
cessor's speed by making those com
munications a parallel proce ss.

Several bits of data are tran smitted
simultaneously- in parallel-over sepa
rate transmission lines . That technique
is not practical when two mach ines wish
to talk to each other over long distance s,
because each bit of the simultaneous
transmission would require a separate
transmission line. If we were transmit
ting eight bits (a byt e), we would require
at least eight transmission lines. That is
certainly not a practical approach for the
hobbyist in San Francisco who wishes
to send data to his friend in Philadelphia.

The solution is to send the same eight
bit s over one transmission line, sequen
tially. To make certain that the parties at
both ends of the line can identify the
beginning and end of a byte , certa in ex
tra framing bits (called " stop" and
" start " ) are added. To detect transmis
sion errors a parity bit is usually added
(see Fig. 14).

The parity bit is used to make the total
number of l ' s transmitted for each byte
either odd or even, depending on
whether odd or even parity is used . If,

FIG. 13--R5-232 WIRING DIAGRAM for the DB
25·5 connector. Tying pins 4, 5, 6, 8, and 20
together as shown eliminates the need for hand
shaking signals.
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GLOSSARY

Asynchronous-Serial commun ications fo rmats that require
new synchron izing informat ion with each new character (start
and stop bits) are referred to as async hronous. Do not be mis led.
As 'in all other seri al communica ti on , the t ransmitter and recei ver
must become synch ronized duri ng the data transmission. See
synchronous.

Baud rate-The rate at which data is transmitted, measured in
bits-per-second. The most com monl y used rates are : 100, 110,
150 and 300 baud .

Bell 103-0rig ina lly one model of modem manufactu red by West
ern Electric (AT&T). The particular tones used in th at modem
have become a standard in th e United States and are used in
virtually all low-speed app lications. European systems and high
speed modems use different ton es and different conventi ons.

Break-A signal that one station in a serial link may use to " get
the attention" of the oth er stat ion . It consists of a conti nuous
space.

Dup lex- In a technical sense , a communicat ions standard that
allows simultaneous transmission of data in two directi ons over
one transmission line is call ed tun- duplex, Standards that allow
only one station to transmit at any given time are half-duplex.
Note that the Bell 103 standard is fu ll-duplex. Even so, most
commercia l103-type modems include a switch marked FULL/H ALF

DUPLE X. That sw itch has no bearing on the t rue duplex capab il ity
of the modem ; instead, it select s the sou rce of the character
echo: FULL fo r remote echo, and HALF for loca l echo. See echo.

Echo-In virtually every system, wh at the user types on the key
board is displayed to him on som e type of device, usually eit her a
printer or a CRT. That confirm ing display is called an echo. It may
be c reated locally- by the termi nal or modem-or it may be
created by hav ing the receivin g stat ion t ransmit bac k everyth ing
it receives . The former is a local echo , often inaccurately referred
to as ha lf-duplex mode; the latter is rem ote echo , or what is
frequently called full-dup lex operation . Remote echo has the
advantage of giving an immedia te and graphic verification that
t he data was received correct ly.

Line-feed delay-A " NULL" or other non-printing character
t ransmi tted fo llowing a carriage return or line-feed (the former
may be distin ct in some systems and called a carr iage-return
de lay) . The purpose of those characters is to insure that a te letype
has t ime to execute the earl ier command cha racters before re
cei vi ng any new pr intable characters.

Mark-The " standby" stat e in serial communicat ions, a logic
" one."

Parity-A quality of a binary number. Numbers having an even
number of ones are said to have even parity, all other numbers
have odd parity. A " parity bit " may be added to a binary numbe r.
for instance to a 7-bit ASCII character represe ntat ion , and by
se lect ively setting that added bit high or low, any desired par ity
may be generated.

Recognit ion character-A pre-arranged character used to in it i
ate a serial-communications link. Many large time-sharing sys
tems sense the calling station 's baud rate from that charac ter .
Common ly used characters incl ude " carriage retu rn," " control
C" and " contro l-A."

RS-232C-A serial-commun ications standard in wh ich 25 sepa
rate control. handshaking, data , and power connections are de
fined . Logic levels for data transmissions are nominally - 12 volts
fo r a log ic one and + 12 volts for a logic zero . Normally. only a few
of the 25 lines are used . A 25-pin " 0" connector is standa rd in this
system.

Space-A log ic " zero" in ser ial communicat ions .

Stop bit-A mark (logi c " one" ) that ind icates the end of a charac
ter in asynchronous ser ial transmissions . The combination of
that bit and the required start bit (a space ) guarantees achange of
state at least tw ice per character. Note that 11O-baud transm is
sions frequent ly require two stop bits . At most other standard
sp eeds, one stop bit will usually be acceptable .

Synchronous-Serial comm unications in wh ich data is transmit
ted b locks (usually about 100 cha racters) with new synchroniza
t ion information (framing characters) sent on ly once with each
new block. See asynchron ou s.

TABLE 1

FIG. 16-EIGHT OF THE NINE two-letter commands used in the terminal emulator select the options.
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Table I summarizes the ass ignment of
frequencies. Th e modem converts the
incoming logic levels into the proper fre
quencies and vice-versa.

The modem is also equipped with buf
fers to translate an incoming trans-

mission ' s signal levels to logic levels
compatible with its own circuitry. It also
includes filter s that enhance the accu
racy of the enc oding and decoding sec
tion s and buffer s that convert the outp ut
signals to levels compatible with the

State Chan nel

Originate Answer
o(mark) 1070 Hz 2025 Hz
1 (space) 1270 Hz 2225 Hz

serial port .
Note that the only signal connections

between the computer' s serial port and
the modem are SERIAL DATA IN and
SERIAL DATA OUT.

When coupled with a suitable soft
wa re pack age , the hardware can provide
a wide range of capabilities, from a sim
ple but useful termin al emulator (to be
discu ssed next month) to a slave or
master-slave station in a complex data
net work. The latter includes'provisions
for dumping large data blocks in both
directions over the link and for passing
co ntro l characters that allow the distant
machine to control or be controlled by
the local machine.

We' ll continue our look at the soft
ware needed to control the modem next
month . Among the things that we' ll
pre sent is a terminal emulator to allow
your comuter to comm unicate via the
modem. R-E



Though older than negative feedback,
feedforward is the latest in distortion reduction.

Error-Correcting
Hi-Fi Amplifier
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hav e higher levels of
distort ion at high fre
quencies than the y
do at low and mid
frequencies.

It has also been
shown in recent
studies that, while
high levels of nega
tive feedback tend to
reduce static form s
of distortion-such as
harmonic distortion
as predicted by the
formulas, the y can
lead indirectly to the
introduction of other,
dynamic form s of
distortion like TIM
(Trans ient Inte rModu
lation ) di stortion .
Dyn amic di stortion
may be more annoy
ing audibly than static
distortion; sta tic dis
tortion is more easily
mea sured.

Another technique
for reducing distor
tion in amplifiers.
called feed for ward .

was postulated by H.S. Black in 1928.
That' s the same H.S . Black, inciden
tally, who developed the negati ve-feed
back theory in 1937. The idea of feed 
forward is actually much older than the
more widely known and generally used
negative-feedback distortion-correction
approach.

U sing the feed forward concept in an
actual amplifier could not be done , un
fortunately , until audio engineers had
solved a number of important practical
problems. According to the two Sansui
engineers who have now come up with
a practical feedforward amplifier de
sign , the technique offer s the following
important advantages:

1. Virtually complete cancellation
of many kinds of distortion over a
wide frequency range , and ,

2. Stable operation with no danger
of self-oscillation.

In order to design an amplifier using
the feedforward technique, several
problems had to be solved. Calcula
tion s for complete and correct canceIla
tion of output distortion had never been
developed. Earlier theoretical designs
of feedforward amplifiers were based
upon a bridge or one -pole compensa
tion network , but actual amplifie rs use
a two-p ole compensation network at
higher frequencies. It was thought that
applica tion of feedforward to output
stages wo uld result in a loss of output
power. Additionally. it was thought
that feedforward could reduc e distor-

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

FIG. l-1N NEGATIVE FEEDBACK, part of the
distorted signal is Inverted, returned to the am
plifier input, and summed with VI partly can
celling the total distortion.

as a decimal fraction). What that means is
that distortion would disappear com
pletely only if the amount of feedb ack,
I + (A)(B)were inifinit e , For one thing, if
infinite feedback were applied to an
amplifier, it could no longer be called
an amplifier because it would have no
gain from input to output. Furthermore,
for practical amplifier design, a stable
application of even moderate amounts
of negative feedback requires a phase
compensation circuit consisting of re
active elements such as capacitors.
Those phase-compensating networks
reduce the effective amount of feedback
at higher frequencies. Thi s mean s that
at higher freq uencies, distortion is re
duced less by negative feedb ack. Typi 
caIly, solid-sta te amplifiers using high
levels of negative feedback tend to

1 + (A)(B )

where" A" is the gain of the amplifier
and " B" the feed back factor (expresse d

AT THE 65TH CONVEN
tion of the audio
Engineering Society,
two engineers from
the Sansui Company
(1250 Valley Brook
Ave. , Lyndhurst, NJ
07071), presented a
paper entitled "De
sign and Construc
tion of a Feedforward
Error-Correction Am
plifier." Some time
later, S. Takahashi
and S. Tanaka, the
two engineers in
volved, reduced that
mathematicaIly com
plex presentation to
somewhat simpler
form and, at the Con
sumer Electronic
Show held in Chi
cago in June 1980,
Sansui actuaIly dem 
on strated a proto
type of a "feedfor
ward" amplifier.

In order to under
stand the concept of
feedforward error-
correction or distortion-elimination in
an audio amplifier, it would be best to
make a brief review of the principles
behind the better-known negati ve-feed
back techniques that were being used in
audio amplifiers before the term " high
fidelity" existed. Negative feedback is
used in just about every hi-fi amplifier
sold today to improve performance.
Properly used, negative feedback can
improve the signal-to-noise ratio of an
amplifier; the damping factor of an am
plifier (making it higher); the amplifier' s
input impedance, and (probably most
important of all) it can reduce distortion.

Figure I shows how negative feed
back. as applied to audio amplifiers,
works . Input signal VI is amplified by
amplifier A. The amplifier also gen
erates a certain amount of distortion,
shown in Fig. I by the tall spike labelled
(I) . Negative feedback, applied through
network B, returns some of tha t dis
torted signal. out-of-phase , back to the
input of the amplifier where it is
amplified aga in, parti aIly ca nce lling
the tot al distortion at the output. The
out-of-phase fed-bac k distorti on com
ponent is labeIled (2) in Fig. I , while the
net distortion at the output is designated
as (3).

In theory , dist ortion is redu ced to a
value det ermined by:

1

49



FIG. 2-SIMPLIFIED BLOCK DIAGRAM of Sansu i's new amplifie r shows that it is a hybrid design,
combining leedforward and negat ive-feedback techniques.

A more graphic illustration of what
take s place in the feedforward amplifier
is show n in Fig. 3. As in Fig.\, distor
tion (I ) is genera ted by the power-out
put stage. AD. Reverse-phase distortion
(2) reache s the input of AD through the
norm al negat ive-feedb ack loop. B. and
dri ver- stage A. Waveform (3) repre
sents the redu ced (but not quite elimi
nat ed) distortion appearing at the output
of power-stage AD after application of
negativ e feedb ack.

In addition to the partial correcting
effect s of the negative-feedb ack system.
error-co rrection amplifier A I passes
along the det ected distortion. as repre 
se nted by (4). This distorti on compo
nent is time-aligned and atte nuated by
the resistance and ca pacitance elements
identified as X I. Meanwhile. the phase
and amplitude of the distortion (3) ap
pearing at the output of ADare adjusted
(by the reactive and resistive elements
identified as XD) so that the distorti on
signal is equal in amplitude but opposite
in phase to the distortion comp onent (5)
appea ring at the output of the error-cor
rection amplifier A I and its summing
elements . Addition of the distortion
component s (3) and (5) result s in their
complete ca ncellatio n at the output
point. Yo.

The math ematical impossibility of us
ing ordinary negative feedback to elimi
nate distortion completely can be shown
by the following relationships (refer to
Fig. I):

FIG. 5-THE OUTPUT (and resid ual distortion)
of an amplifier using Sansu i's feedforward de
sign . The test conditions are the same as in
Fig . 4.

FIG. 4-A NEGATIVE-FEEDBACK AMPLIFIER'S
output waveform with residual distortion shown
as a secondary trace (at center). The amplifier is
de livering 100 watts into an eight-ohm load at a
frequency 01 20 kHz.

A I pick s up the audio and the out -of
phase distortion component s. After
amplification. they are fed through the
combining network Z I. The purpo se of
that network is to insure correct amp
litude and phase relation ships between
the error-correction amplifier and the
output stage over a wide frequency
range .

Any distortion generated in the ampli
fier-output stage. AD. that has not been
cancelled by negative feedb ack is intro
duced into the error-correction ampli
fier A I with its phase reversed. When
the two signals (the main signal and the
error-correction signal) are combined in
summing networks ZI and Z2. the dis
tortion components cancel out because
the error-correction signal is out-of
phase with-but equal in amplitude to
the remaining distortion components at
the outp ut of the powe r stage AD.

In the act ual circu it. Z I is a capacitive
ne twork used to spee d up the distortion
component while Z2 is an inductor used
to de lay the output of the main amplifier
(see Fig. 3). The design of the summing
networks is critical because the phase
and amplitude relationships of the dis
tortion components must be uniform
over a wide frequency range if proper
distortion cancellation is to occur.

A so lut ion
Sansui claims to have solved the

prob lems associated with feedforward
amplifie rs . Their new feedforward am
plifier is a hybrid configuratio n of nega
tive feedback and feedforward tec h
niques and is the first practical use of
feedforward theory in an act ual work
ing amplifier.

Figure 2 shows the operating prin
cip le of Sansui's new feedforward
amp lifier. Amplifier A is the driver stage
(with two-pole compensation). Amplifi
er AD is the power stage of the amplifier.
Erro r-correction amplifier A I provides
the feedforward correction signal. (The
use of an error-correction amplifier had
not been considered previo usly.) In op
eration. an input signal passes through
the driver stage . thro ugh the power-out
put stage . and to load RL . The negative
feedback loop. B. returns the distortion
components of the signal (out-of-phase )
to the input of the driver stage as it
would in any convention al negative
feedback ampl ifier. At the output of the
driver stage. the feedforward amplifier

tion only over a very narrow range of
frequencies and therefore that it would
not be much better than negative feed
back-and perhaps not even as effective.

Ul
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6o FIG. 3-THE DISTORTION COMPONENTS of the output of amplifiers Aland AOare equal in amplitude
<l:: but opposite in pha se. After condition ing by the phase-modif icat ion netwo rks , XO and Xl, the outputs
a:: are summed, can celling the distortion.
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V /V = Ao 1 -1-+-'--('-A-)(-B-)

When A » 1,VO/V1 =.L ·
B

Si nce the ratio of VoIYI can never be
exactly equal to lIB (but only nearly
equa l to i t ) distortion can never be zero.

By contras t. con sider the situation
th at ex is ts in the feedforward circuit
represented by Fi g. 3.

VO/V
1

= (A)(A1)(X1) + (A)(AO)(XO)
1 + (A)(AO)(B)

(A1)(X1)
'---------'---+ AO

XO

_ 1_ + AO
(A)(B)

When XO/ X1= (A)(B), A1 = 0, and Vc/V,=XO/B.

The equa tio ns balance. and the di stor
ti on is " zero."

Distortion improvement in
a practical amplifier

F igures 4. 5. 6. and 7 show several
comparisons ofampli fi er di stortion with
and without the feedforward circuitry.
In Fig . 4 we see a 20-kHz waveform
w hen the am pl ifi er under test is deliver
ing 100 wa tts of power into an 8-ohm
load. The residual di stortion pre sent in
thi s output is superi mposed on the oscil
loscope photo and is represented by the
hor izontal secondary trace at the center
of th e screen. In Fig. 5 we see an oscillo
sco pe ph ot o taken under the same test
conditions. but this time the test
amplifier uses Sansui's feedforward
technique . If you were to measure the
total distortion. using a meter-type dis
tortion analyzer . the distortion fig ure
would not be th at different at this test

Programmable circuitry aids
very large scale integration

A number of factors are now leading to
a new generation of semiconductor tech
nology, very large scale integ ration (VLSI),
reports Texas Instruments. The most im
portant one is probably the increasing
numbe r of act ive element groups-logic
gates, memory bits, etC.-that can be put
on a single ch ip.

Two factors oppose VLSI. As the com
plexity of the circuit increases, the time
and cost of circuit design multiplies. And
as the ci rcuit becomes more sophisticated
and complex, the number of applications
fo r it decreases. At the limit of VLSI tech
nology, a spec ial unit would be needed
for each application. The high design
costs fo r such sophisticated processors
would mean that only applications in
wh ich extremely large numbers of identi
ca l units could be used would be pract ical.

Those des ign costs can be reduced fan
tstica lly by a new approach : solid-state
programming, says TI. In the new class of
programmable components, the architec-

FIG. 6-NOTE THE SEVERE RESIDUAL rJISTOR
TION of a negati ve-feedback amplifier that has
been delibera tely driven to very high dlstortion
levels.

\
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FIG. 7-QUTPUT of a feedforward amplifier
when it is driven to the same level as the
amplifier in Fig. 6. Note the difference in the
residual distort ion trace.

frequency. especially if a low-pass filter
were placed between th e output of the
amplifi ers and the input to the di stor
tion analyzer. Yet when we compare the
actual waveforms of the di stortion com
ponents of the two amplifiers it is evi
dent that the feedforward ampli fi er (F ig .
5) shows none of the sw itching di stor-

ture of the unit remains essentially the
same until the final stage of manufac ture .
Then the last mask or masks are so de
signed as to fit the unit to the functiona l
specifications of a required application.
That is expected to offer a cost improve
ment of 15 to 1 over the same system im
plemented in standard LSI ci rcuit ry, but
now custom-designed throughout fo r a
given app lication.

TI sees a situation where " logic-array
masters" are produced and stockpiled.
The final programmi ng step-the cus
tomizing-would be added in the final
two metallization steps , with design costs
as low as a th ird that of the custom-de
signed product.

Where product ion volumes are very
large, the custom logic des igns may, of
course, cont inue to hold the ir own.

Florida seeks improvement
in highway speed radar

A spec ial commissio n set up by the
Flo rida leg islat ure to evaluate its new

tion th at was ev ident in Fig . 4 (the spikes
th at are seen in th e waveform every time
the output sinewave crosses the zero
ax is) .

Figure 6 show s the same test condi
ti on and test signal as the earlier photos,
but this time the amplifier has been de
liberatel y driven to higher di stortion lev
els . Fi gure 6 shows the output of a con
ve nt ional amplifi er with negative-feed
back di stortion-reduction circuits. Fig 
ure 7 shows th e output waveform when
Sa nsui's feedforward circuitry is used.
Even w hen deliberatel y driven to higher
levels. di stortion has been almost com
pl etel y cancelled by the feedforward
approach.

According to Sansui's engineers. the
feedforward technique should find
widespread use in audio amp lifiers.
since feedforward circuitry. added to an
ampli fi er using convent ional negative
feedback, can help eliminate some of the
last vest iges of di stortion that remain in
most aud io amplifier s. A mong San sui' s
innovation s in the design of this new
ampli fi er are:

1. A feedforward conf igurat ion
based on two -pole compensation
that is found in existing amplifiers.

2. An output summing-network de
signed for exact adjustment of
phase and amplitude to ach ieve
fu ll distortion-cance llation.

3. An error-correction amp lif ier wit h
good linearity to isolate the feed
forward ci rcu itry from external
loadi ng-factors.

All of th at make s this an interesting
new amplifi er design that other audio
equipment manufacturers may we ll
want to investigate for possib le use in
the ir products. R-E

po lice-radar law, and suggest mod ifica 
tions if des irab le, has come up with a pro- :
posal -by one membe r of the commis
sion-that the present law should be
strengthened. even if it means guidel ines
more stringe nt than thos e that have been
developed by the federal government.

Yet some witnesses testified that equ ip
ment which can measure up even to those
standards is very difficult to find . Profes
sor Lee S. Nichols of the Virginia Military
Insti t ute contends that although there are
approx imately 70,000 radar units in use:
"There are no radar units on the road to
day that will meet the specifications of the
federal study."

Operator tra ining was found to be
needed as much as equ ipment improve
men t. Ron Eagle of the National Traffic
Safety Adm inistration stated that the Ad
ministrat ion intends to publish a manda
tory tra ining program, based on the re
sults of a recent National Bureau of
Standards study, that would include 24
hours of classroom instruct ion and 16
hou rs of on-the-road practical trai ning .
NRTSA also plans to compile a Qualif ied
Products list , which wo uld include only
those radar units that meet the Federal
spec if ications estab lished by the NBS
stu dy.

c....
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Without question, microcomputers are the
state of the art in electronics. And NTS is the
only home study school that enables you to
train for this booming field by working with
your own production-model microcomputer.

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
digita l logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them.

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

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/H EATH digital color TV.

In Communications Electronics you'll be
able to assemble and keep your own
NTS/HEATH 2-meter FM transceiver, plus test
equipment.

But no matter which program you choose,
NTS's Project Method of instruction helps you
quickly to acquire practical know-how.

Send for the full color catalog in the elec
tronics area of your choice-discover all the
advantages of home study with NTS!

NTS also offers courses in Auto Mechanics,
Air Conditioning and Home Appl iances. Check
card for more information.

1.

2.
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Zip _

Apt. City _

State

Name - - ---------__~_Age _

Address _

DiSNATIONALTECHNICAL . ~:d:S~~~~~
SCHOOLS ;l;~. ,.

T ECHN IC AL-TRA DE TRA INING S IN C E 1 9 0 5 ~
R e SIde n t and H o m e -S t u d y S c h o o ls

4000 SO. FIGUEROA ST.. LOS ANGELES. CA. 90037
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NATIONAL TECHNICAL SCHOOLS I !~W' ._
4000 South Figueroa Street. ::---:::'
Los Angeles. Cahtorrua 90037 Dept. 206-071 - ......--....,~'-

Please rush FREE color cata log on course checked below

o MicroComputers/MicroProcessors 0 Auto Mechani cs
o Communications Electronics 0 Air Cond itioning
o Digital Electronics 0 Home Appliances
o Industrial Technology 0 Color TV Servicing

o Check if interested in G.!. information.
o Check if interested ONLY in classroom training in Los Angeles.

•....._----------_._-------_..._----_.

1. The NTS/Rockwell AIM 65
Microcomputer A single board unit

with on-board 20 column alphanumeric
pr inter and 20 character displa y. A 6502-based

unit 4K RAM, expandable. 2 . The NTS/KIM-l
Microcomputer A single board unit with 6 digit

LEDdisplay and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based

microco mputer wit h lK RAM , expandable.
3. The NTS/HEATH H-89 Microcomputer

feat ures f loppy disk storage, "smart"
video terminal , two Z80 micro
processors, 16K RAM memory, expand
able to 48K . 4 . The NTS/HEATH GR
2001 Digital Color TV (25 " diagonal)
features specialized AGC-SYNC muting,
filtered color and new solid-sta te high
voltage tripler rectif ier.
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unit board not be mounted until all
wiring to it has bee n completed . In the
protot ype, the ca rd socket was mounted
hori zontally using 5/8-inch threaded
spacers placed at a height of 5/8-inch
fro m the enclosure bottom. This height
was chosen to allow the use of another
5/8-inc h th readed spacer to support the
center of the circuit ca rd . Figure 11
shows the completed control unit.

The sc hematic in Fig. 12 shows one
of the four power-switching unit sec
tions. A foil pattern for the complete
unit is provided in Fig. 13, and a part s
placement diagram in Fig. 14.

The assembled power-switching unit
is shown in Fig. 15.

(It is also possible to use solid-state
zero-crossing relays in place of the
triac s an d triac-drive rs . In that case,
wire all the relays' "+" terminals to
gether and co nnect them to the +5-volt
control-signal lead from the control unit.
Connect the " - " terminal of each relay

I

\..

1·1/4"

' ·1/4"

+ I 1/2"
5/8"

LOAor

+

PAITERN
1·1/4"

+
MAN/AUTO

INDICATOR

' ·1/2"

1·1/2"

+
DWElL

+
FWD/REV

AUTO

1·1/2"

+
RATE

MODE SElECT
20 mm 20 mm 20 mm 10mm

1·1/2"

SLOPE·FRONT EN CLOSURE
9 X7 X3 1NC HES

NOTE: ALL HOLE DIAMETERS EXCEPT THOSE SHOWN WILL DEPEND
ON COMPONENTS SELECTED

1·318"

+
RESPO NSE

2·5/8"

\ B B
,·1/4"

1 2 3 4
5/8" 1/2" , /2" 1/2"

It-t--to- !+-~ +l
+ + + +

LEO'S

FIG. 9-USE THIS as a drill ing gui de for the control unit's front-panel components .

Part 2 THIS ~IOSTH WE' L L

conclude our look at
the Lumitron-4 light sequencer, test the
unit. and finish up by giving you some
ideas for a lighting display.

Figure 9 shows sugges ted case di
me nsions and pro vides a drilling-guide
fo r hole s for the switches . pots, and
LED's .

T he LED' s, used to monitor output
c ha nnel acti vity, are press-fit into the ir
mou nting ho les and their leads con 
nect ed to a terminal strip . The 330-ohm
current-limiting resistor for each LED
is connected direc tly between the
cathode lead and the appropriate loca
t ion on 56 (refer to Fig. 4).

The last board to be mounted should
be the one holding 56. It shou ld be
positioned so that switch 56-a is at the
left when the switch assembly is viewed
from the front of the cabinet. Use
spacers at least 3/8-inch long . whe n
moun ting the switch board in the
cabinet.

T he power supply (Fig. 10) uses a
wa ll-plug transformer for safety and
space-savi ng reasons . The full-wave
bridge rectifier (BR I), filter capacitors,
and voltage regulator are all wired to
one terminal strip inside the control
unit cabinet. On the same terminal strip
is the audio-input coupling capacitor.
All audio-circuit connections should be
made using shielded cable.

The wiring connections to S6. the
panel-mounted components . and the
card socket are best made using ribbon
cable . For ea se of wiring, it is recom
mended that the socket for the control-
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FIG. 11-eOLOR-CODED RIBBON CABLE
makes connections neater and easier and sim
plifies signal tracing.

, Operation
The contro l unit may be operated and

tested with the aid of the console
LED's and does not require connection
of the power-switching unit. Before
turning on the control unit , rotate all
variable controls to their full counter
clockwise position , place the FORWARD/
REVERSE switch in the FORWARD posi
tion , set the indicator switch to the
MANUAL position , set the PATIERN
SELECT switch to pattern "0" and de
press MODE-SELECT switch A. Tum the
unit on and verify that allconsole LED's
light steadily.

Next, depress MODE-SEL ECT con
trol switch E and verify that one
LED at a time is lit and that the LED's
light sequentially in one direction. The
rate of movement should vary as the
RATE control is rotated clockwise.
Moving the PATIERN-SELECT switch to
a new position and depressing and re
leasing the LOA D button should cause a
new light pattern to be displayed. The
light pattern s available include: one
light , two adjace nt lights, every other
light , and three lights. Setting the
MANUAL/ AUTO switch to the AUTO
position should cause the light pattern to
change automatically, with the time
bet ween changes increasing as the DIS

PLA Y control is rotated clockwise.
The modes controlled by MODE

SE LECT switches B, C, and D re
qu ire an audio signal of at least 50 milli
volts for proper operation. With the RE
SPONSE con tro l still in the full counter
clockwise position, depressing switch
C should not affect the light movement.
Rotating the RESPONSE control clock
wise shou ld eventually cause the light
patte rn to move in sync with the audio
signal. Depressing switch B should
ca use the intensity of all the LED 's to
change in sync with the audio signal. C:
When switch D is depressed , the light ~
patt ern should move at a constant rate , to
but the intensity of the display should ~
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More on the Lumi
tron-4 four-channel
light controller and

instructions for
building an eye

catching light
display.

of fuse F I should be chosen in ac
cordance with the total load .

Under certain conditions, you may
wish to operate the light display at less
than full intensity . Two circuit s that
will permit that are shown in Fig. 16.
The one in Fig. 16-a changes the bright
ness of the entire display while the cir
cuit in Fig. 16-b allows independent
control of eac h channel.

Standard household-type dimmers
may be used but be absolutely cer
tain-especially in the first case-that
they can safely handle the power.

T1
WALL-PLUG
TRANSFORMER
8-12 VAC,500 rnA,-----,

I I
I I
I I
I I

I 1..------:...-
1

--'-----;--:-:"'"""-:-1

to the appropriate-channel signal-lead.)
As with any construction project,

steps should be taken to insure that the
Lumitron-4 is safe to operate when
compl eted. Be sure that adequate heat
sinking is pro vided for the triacs. Also
be sure that the power source is
adeq uate to power all four channels
operating all lights simultaneously. For
a I5-ampere , 117-volt circuit, a maxi
mum wattage of 450 watts per channel
should be allowed. The permissible
wattage increases to 600 watts per
chann el for a 20-amp circuit. The rating



FIG. 15-lnS IMPORTANT that triacs be heat
sinked, especially if heavy loads are to be driven.

fluctuate with the audio signal. For any
mode where the light pattern is moving,
positioning the FORWARD/REVERSE/AUTO
switch in the AUTO position will cause
the pattern to change directions periodi
cally . The DWELL control determines
the time interval between changes.

Releasing all MODE-SELECT 'switches
will cause the light display to go off but
it will reappear as soon as a mode is
selected.

The lowest signal level that the audio
section will respond to may be set by
adjusting R12. This is useful for normally
high-level signals that would otherwise
limit the sensitivity control to a very
small movement before saturation of
the audio section occurred. Potentiom
eter RIO may be adjusted to obtain the
desired balance between sound-sync
chase , and intensity of fluctuation, for
the same RESPONSE control setting.

After completing the functional
check of the control unit, connect the
power-switching unit to a light display
consisting of at least one light per chan
nel. The power-switching unit should
be connected to a voltage source meet
ing the requirements of the lamps (i.e.,
12 volts for 12-volt lamps, 117volts for
ordinary household lamps , etc.) . Re
peat all previous functional checks and
verify that the light display connected
to the power switching unit corresponds
to the LED display of the console . One
thing to keep in mind here is that the
LED's may barely be visible when the
light display is bright.

Lighting display
Now that you've completed the

Lumitron-4 and verified that the unit is
operating properly, you need to devise
an appropriate light display. The lighting
display used with the device requires
four separate lighting circuits. The
fastest way to create a four-channel dis
play is to obtain four strings of Christ
mas tree lights and tape them together
in a bundle . The strings should be
placed , one on top of the other, so that
the first bulb of three of the strings fits
between the first and second bulbs of
the fourth string. The idea is to have
every fifth 'bulb in the composite string
on the same circuit.

In creating your own unique display ,

Clc

NOTE: USE HEAT SINKSON IC1 3- IC16

.
. . . . . . . . . . . ..

TO{12-117 VAC

FIG. 14-SIX-PIN TRIAC DRIVERS are inserted into eight-pin IC sockets with pins 4 and 5 removed.

10

~JI
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c~.. .....-",oc---oooO----oa------o0-'l

\.. .\
FIG. 13-POWER-SWITCHING UNIT is constructed on single-sided PC board.

FIG. 12-0NE OF THE FOUR sections of the power-switching unit is shown in a. Pinouts of triac and
optoisolated zero-crossing triac driver are shown in b .
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FIG. l6-0PTIONS FOR DIMMING Lumitron-4 display. All-channel dimme r is shown in a; individ ual
channel unit in b.

FIG. 19-INFINITY-MIRROR DISPLAY. Lamps
may be clear or colored, according to taste.

bulbs simu ltaneously, when required.
A real eye-catching display that is

rat her easy to build involves the use of
the "infinity-mirror" illusion that can
be created with the aid of readily avail
able Mylar sun-reflecting film. To con
struct the infinity-mirror you'll need a
clear piece of glass (double-strength is
recommended) , a mirror the same size
as the glass, a sheet of the Mylar re
flecting-film, lights, and a frame to hold
them, and a case. A conve nient case
size has inside dimensio ns of 12 1/16 x
12 1/ 16 inches, which allows the use of
precut mirror squares and simplifies the
construction of the display.

The Mylar film is app lied to the glass
and is trimmed flush, creating a "one
way" mirror that is placed in the dis
play front with the Mylar film on the in
side of the display. The light frame is
inserted next , followed by the mirror
square . It will be necessary to cut a
notch in the case to allow passage of
the light-display control leads around
the mirror. Place a small piece of elec
trical tape on the edge of the mirror
where it comes in contact with the con
tro l leads. Cut a piece of cardboard to
fit over the back of the mirror and
secure the entire assembly so that all
piece s of the display fit snugly together
with in the case . Refer to Figs. 17and 18
for con struction detai ls. Figure 19
show s the completed infinity mirror
light display .

With the display activated, multiple
reflections of the lights within the dis
play will create an infinite-tunne l-of
lights illusion. The secret of this illusion
is the Mylar film, because it part ially
tran smits light to the outside of the dis
play while reflecting a portion of it to
the back mirro r. for re-reflection . Only
the first row of lights seen in the dis
play is real ; the rest of the lights are
reflections. c:...

A lighting display comprised of ~

multiple infinity mirrors is very effec- -<
tive and will add to your enjoyment of ~

the Lumitron-4. R-E ~
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portant point is that the common wire
must be able to carry enough current f or
all fou r circuits, operating all of the

FIG. la-EXPLODED VIEW of infini ty mirror. A small no tch will have to be cut or filed in the case to
pass lines for lamps.

FIG. l7-FOUR OF THESE PIECES should be prepared to make square frame to hold inf inity mirror's
l2-volt lamps. Masonite is a good material to use.

j ust remember to have every fifth
bulb on the same circuit , and a common
wire to all bu lbs. Another very im-
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APPLICATION I"0TE

Using An Op-Amp
AsA
Versatile Comparator
This simple circuit uses any common op-amp
to form a comparator with variable hysteresis
between two trip-points-one fixed and one movable.

JERALD GRAEME, Burr-Brown Research Corporation

AN OPERATIONAL AMPLIFIER IS A CONVENIENT DEVICE FOR ANA

log comparator applications that require two different trip
points. The operation of a comparator is such that the output is
high when the voltage at the positive (+) input is more positive
than the voltage at the negative ( - ) input, and the output is low
when the input conditions are reversed. By biasing one of the
input terminals, the trip point can be shifted. The addition of a
positive-feedback network will introduce a precise variable hys
teresis into this switching action .I Such feedback develops two
comparator trip points centered about the initial trip point that
is equal to the reference (bias) voltage .

In some control applications, one trip point must be main
tained at the reference level, while the other trip point is
adjusted to develop the hysteresis. That type of comparator
action is achieved with the modified-feedback circuit that is
shown in Fig. I.

Signal diode D I blocks positive feedback when the compara
tor output is low and permits positive feedback through resistor
R2 when the output is high. Thus, when the comparator output
is low, the trip point of the comparator is determined by the
reference voltage ER• When the comparator output is high, the
trip point is shifted by the addition of positive feedback through
resistor R2 . This second trip point is shifted from the original
trip point by:

t:!.V = RI X (Vz - ER) / (Rl + R2)

where Vz- the Zener voltage, is greater than reference voltage
ER• Varying resistor R2 will adjust the hysteresis without dis
turbing the tr ip point at ER•

if) The circuit's other performance characteristics are similar tooz the common op-amp comparator circuit. The accuracy of both
o
a: Reference:
I-
~ 1. Tobey, G., Graeme, J., and Huelsman, L. Operational Amplifiers: Design
u1 and Applications, McGraw-Hili (1971)

IoCi e Copyright 1973, Burr-Brown Research Corporation
« This is a reprint of a Burr-Brown application note ent itled "Varying Campar
a: ator Hysteresis Without Shift ing Initial Trip Point"
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FIG. 1-CONTROLLING HYSTERESIS. Positive feedback circuit for ana
log op-amp comparator does not shift the initial reference trip point while
introducing hysteresis in the second trip point. The voltage difference,
t.V, between the trip points can be adjusted by varying resistor R2. When
the output voltage is taken from the Zener diode, as shown, it switches
between zero and V., the Zener voltage.

trip points is determined by the op-amp's input offset voltage,
input bias current, and finite gain. Resistor R3 limits the cur 
rent drain through the Zener diode, and resistor R4 provides a
discharge path for the capacitance of diode D2. .

The output signal can be taken either directly from the op
amp output or from the Zener diode, as shown. With the latter
hookup, the output signal voltage alternates between zero and
Zener voltage Vz- which might be desirable for interfacing with
digital logic circuits. It should be noted, however, that this
output cannot sink current in the O-volt state.

Switching speed is determined by the op-amps slewing-rate
limit for high-level input-drive signals . When the input drive is a
low-level signal, the output rate of change is limited by the gain
available to multiply the input signal's rate of change. Both the
slew-rate limiting and the gain limiting of switching time are

. eased if phase compensation is removed from the op-amp. R-E
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BUILD YOUR OWN ROBOT!
Send today for your 52-page (81f2 x
11") booklet containing complete re
prints of all eleven articles in the
Build Your Own Robot series by Jim
Gupton.

This all-inclusive repr int gives you all
the data you need to build your own
Robot.

• TELLS EVERYTHING YOU NEED
TO KNOW to build the Unicorn-1
Robot without the need for an engi
neering degree or special equipment.

The robot is fully mobile with minipu
lator arms to grasp , lift and carry .

• MANIPULATOR ARMS and end
effectors (hands) are what enable the
robot to perform useful tasks. Details
of construction techniques and con
siderations are fully explored.

• MOBILITY BASE is not a lunar
space station. It is the drive system
that permits the robot to move from
here to there. Full constructi on de
tails along wi th a discussi on of power
sources is included.

• THE BODY-FRAME AND ROTA
TION MECHANISM. This is the part
that makes Unicorn-1 look like a ro
bot. Wood and Formica are the ma
terials for the body. Motors and gears
are what make it function.

• COMMUNICATIONS. How you can
te ll your robot what to do. Prepro
gramming techniques....radio control
....computer control are all detai led.

• SENSORS. How to add sensors so
your robot doesn't bump into thi ngs.

Rad a
Elealranias.

Robot Reprints
200 Park Ave . South
New York, N.Y. 10003

Please print

I want to order reprin ts @$12.00 plus $1.00
postage and handling for U.S., Canada and Mexico.
Add 96¢ sales tax for New York State resident s only.
U.S. Funds only. .
I want to order reprints @$12.00 plus $3.00
Air Postage and hand ling for all other coun tr ies.
U.S. Funds only.

Allow 6-8 weeks for delivery.

(Name)

(Street address)

(City) (State)

We do not bill , check must be enclosed .

(Zip)
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be a Rad io Shack 276-1095 as indicated
or any equivalent 2oo-volt unit.

Readers have suggested building the
trigger in a small film can. or in an
op aqu e plastic or metal tube. H.C.
Gernh ardt. Jr. (Princeton. WV) sug
ges ts that you insulate the leads and put
the components in a piece of heat- shrink
tub ing. One reader embedded his trigger
in ca st ing resin. In any event, the
L ASCR window must be pointed out
through a hole in the case . Tom Lillevig
(Cedar Rapids . IA) points out that am
bient light has less effect if the window is .
shielded by a short piece of tubing.

In operation . when light of sufficient
intensity falls on the LASCR window, it
effectively short circuits the flash termi
nals . That fires the flash or strobe .

There yo u are. Frank- no wires to
tr ip ove r even if you have a dozen slave

,flash-units around the studio.

Alte rnate onloff
The requ est from E.M. Shanley for a

c ircuit to alternate ly open and close
a relay on sequential control pulses
(Radio-Electronics, March 198\) brought
forth a barrage of responses. Of special
interest is the fac t that so many different

continued on page 66
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The trigger circuit shown in Fig. I
works by light. It is con nected to the
remote flash and. whe n the main flash
fires . it detects the burst of light and
fires the remote unit.

No batteries are required as operating
voltage is taken from the flash. The SOK
potentiometer lets you adj ust the sens i
tivity of the device . It can be replaced by
a fixed resistor if the adjustment feature
is not needed. The LASCR (Light-Acti
vated Silicon -Contro lled Rectifier) can

The who le job can be don e with a very
simple circuit and should cost you ju st
two do llars, as compa red with the 20
dollars or more that commercial units
cost.

Some answers from our readers and more questions from
• I

the maJibag. EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR

EVERY NOW AND THEN. Irs NECESSARY
to pause and catch up with your letters
and cards . The mailbag has been unusu
ally heavy lately and I don 't want the
stack to get any higher. So . we'll whittle
it down a bit this month. But first I'd like
to thank you for the interest that you
have shown in Hobby Comer since it
first appeared some four years ago . We
have covered and uncovered a lot of
ground in that time and your expressed
interest has had many effects .

Your reactions have influenced the
direction and content of this column .
They still do so. I hope you will continue
to let us know your thoughts, needs. and
what you are doing . That way. Hobby
Comer will be more likely to have topics
that are of special interest to you .

You have always come through with
solutions to the problems your fellow
readers have encountered. This has
been a perfect example of "someone
has the answer to every question."
Your help is appreciated by those who
have the problems, and by the rest of us.

Another effect is a purely personal
one . Your cards and letters have 'been
the reason that this co lumn is fun to
write. When the fun goes out of some
thing. it becomes just a task to do and
get over with . For preventing that from
happening: thanks .

On the subject of ca rds and letters . let
me ass ure you that everyone is read
ca refully and given full consideration.
That is true whether the note is a ques 
tion. an answer. it circuit to share . a
complaint. a suggested top ic. or any 
thi ng else . Those of greatest general in
terest find their way into a future Hobby
Corner.

So, keep the cards and letters coming
and remember that those of you who
enclose a self-addressed stamped en
ve lope are most likely to get a direct
rep ly.

Slave flash
Frank Eatherton asked for your help

with a circuit for a wireless tripper for
his photographic flash (Radio-Electron
ics, March 1981). Thanks to Mark Cip ri
ano (Fulton. NY). P0I1er Holman (New
York. NY). Harold Dahlquist (Mesa.
AZ) . and others. we can pass along
th e follow ing information to all you
pho tographers.
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R/CGear

Rechargeable
Camp Light

_____ _____ State _

SEND FOR YOURS NOW!
The 104-page catalog is Freel If coupon is missing write:
Heath Company, Dept. 020-79 2 Benton Harbor, MI 49022

pastime with your whole family.
The useful items you build will re
flect the pride of your craftsman
ship, too. The famous Heathkit
illustrated manuals make it easy
for anyone to build reliabl e,
professional-quality kits.

Amateur Antenna Tuner

HEATHIOT® CATALOG

Computer
Peripherals

400 electronic kits: test instru
ments, computers, amateur radio
gear, electronic educational pro
grams, color televisions, stereo
components, RIC gear, home prod
ucts, energy conservation, de
vices, marine and aviation gear,
and more - things you've always
wanted and needed, now at low
kit prices from Heath.

Discover the fun of kit building 
it 's a great way to relax in your
spare time and share a rewarding

ometer/
Tachometer

Pro-series Audio
Components

Heathkit products are di spl ayed, so ld and serviced at Heathkit Elect ron ic
Cente rs" nati on w id e. Consu lt yo ur te lepho ne directory whi t e pages for locati on .
· Units o f Veritec hno logy Electroni cs Corporat io n. Som e retail pri ces may
b e slight ly hig he r.

r---------------Heathkif Heath Company, Dept . 020-792I Benton Harbor, MI 49022

I Send my free Heathkit Catalog now.
I I am not currently rec eiving your catalog.
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cont inued from page 62

so lutions were offered. It certainly
de monstrates that there is no one way to
tackle any situation.

Joe Sobieski (Johnstown. PAl and
R.C. Herron (Houston . TX) sugges t the
direct approach of using an altem ate
pulse relay. They are available in almost
any coi l vo ltage from several relay man 
ufactu re rs. If you ca n ' t get one from
your distri bu to r or mail-order house,
Joe suggests try ing Mountain West Co.
in Phoen ix, AZ (to ll free phone number:
1-800-528-6169).

Ma ny of you sugges ted using va riou s
types of flip-flop s to provide alte rna te
on/off vo ltages . The circuit show n in
Fig. 2 is a good example of those . It was
sent by Michael Vesti (Grass Valley,
CA). In his circuit , the Q output alter
nates between high and low on succes
sive pul ses. That, in tum, operates the
NPN tran sistor switch and the relay,
which are chosen to mat ch the applied
voltage . Ca pacito r C I and res isto r R I
pro vide some debounce for a possibly
noisy pu lse.

Gary Bjornda hl (Grafton, WY) also
uses the flip-flop approach. but with the
first section of a 7490 co unte r ti lling the
ro le. H is c ircuit (F ig. 3) gets its pulse
fro m an LM567 tone decoder that pro
duce s an output when the proper fre-

quency is input. Th at freq uency is de
termined by R I and C I using the for
mula: F= I.I /R ICI. Note that an off
frequenc y tone will not operate the re
lay . Does that give you any ideas for
se lectively operating several relays?

R I
10K

RYI
CI

1°·1
FIG. 4

Th e circuit in Fig. 4 is from R.W. Phil
lips (Raynh am , MA). It requires a sens i
tive relay but is abo ut as simple an ap
proach as yo u will find .

Ot he r suggestio ns for E. M. involved
the use of SCR's and garde n-va riety re
lays. We' ll take a look at those later.

Any ideas?
Berthil Berg (Alrnogor do , NM) is

having difficul ty in determining the
speed of a revolving shaft (it turn s at
a bo ut 2000 rpm) accurately. Ca n any of

yo u co me up with a device that com
bines acc uracy and simplicity? How
a bo ut a circ uit to de tect a reflecti ve strip
on the shaft and feed that inform ation
into a frequency counter?

Nicholas Bod ley (New York, NY)
wants to know if you can draw two saw 
tooth waveforms that are 180 degrees
out of phase .

Tom Grove (Silverdale. WA) would
like to find a circuit that would let him
check his ca mera-shutter speeds (from
1/5 to 1/1000 of a second).

Jim Pruitt (Lewiston , ID) need s to
monitor the level of liquids in the vari 
ous tan ks in his camper. Instead of
met ers , why not LED's?

Don 't forget the do-nothing/idiot box
c ircuit "contest" is still running.

Well, those should keep you busy ' til
next time! R-E

When you put part ofyour savings
into U.S. Savings Bonds you're

helping to build a brighter future
for your country and for uoursel].

SAVE MONEY, enclose your
payment and you get
TWO EXTRA ISSUES per year
up to $10 savings off the
newsstand price.

GET IT ALL!
Subscribe today to RADIO-ELECTRONICS
Don't miss a single issue and ....
You save as much as $10 off the newsstand price.

When you subscribe to the best And, . . you save money, too , as
electronics magazine of all- HOW ITWORKS: much as $10 off the newsstand

RADIO-ELECTRONICS-you 're LASER VIDEODISC price of RADIO-ELECTRONICS when
making sure that you 'll get all the you select one of the subscription

news of electronics you want, every offers listed on the handy coupon.
month from now on. Issue after NlW!J'tlldllaSlljllnDll1 BlwtDIIleBlIry_ufln More important- you' ll be assured

Sill·. Dltle eatIlectraw AIII·llg.11vt tlldllJa101' bj·ft
issue , you 'll get equipment news, Hlllltoll. yn' IWll'Obll "11f~m 111. -1111111I of having your copy:reserved, even

test reports, projects to build , com - if it runs out on the newsstands.
puter technology, servicing tips and You save money and time . Make

more, including regular columns sure you get all the excitement in
on computers, solid state , hi-fi, every issue of RADIO-ELECTRONICS,

hobbies and servicing . And every every month, by fill ing in and
one is written by the experts, the mailing the coupon , today .

outstanding authori ties in the most
exci ting , fastest -growing field in

the world today-electronics.

Get the Best-Every Month! Mail Today!
YES! please send me

o Payment enclosed, 14 issues for $13.00
(Yo u save $4.50 off new sst and p rice.)

o Payment enclosed, 28 issues for $25.00
(Save More! $10.00 off newsstand pr ice.)

o Bill me, 1 year-12 issues only $13,00
(You save $2.00 off newsstand pri ce.)

o Bill me, 2 years-24 issues only $25.00
(Save more' $5.00 off newsst and price.)
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Address _
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Extra Shipping: Canada $3.00 per year. all other countries $7.50 per year.
o Check here if this is a new subscr iptio n.
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Mail to : Radla Ell!clranlca
P.O. Bo x 252 0,
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DYNAS CAN
CORPORATION

6460 West Cortland Street
Chicago, Illinois 60635 • 312 /889-9087

IntI. Sls .: 6460 W. Cortland St.. Chicago. IL 60635
Canadian Sal es: Atla s Electronics, Ontano ,

B&K-PRECISION MODEL 1420 $825

This new 15MHz dua l-trace mini-scope
was designed by B&K-PRECISION
engineers to respo nd to the spec ial needs
of fie ld engineers . . :a mini-scope with
lab-scope features .

It easily fits into a standard attache
case with plenty of storage room for
a DMM, too ls and accessories. The
1420 can be powered from the AC line,
10-16VDC or an optional internal
battery pack.

The rugged 1420 features dual-trace
operation and an honest 15MHz re
sponse, with usefu l response beyond
20MHz. An efficient rectangu lar CRT
disp lays waveforms with good read
abi lity under all field service cond itions.

There is no sacr ifice of features or
performance for compact size . The 1420
has 18 sweep ranges from 1 fl.S/div. to
0.5S/div. in a 1-2-5 sequence; variable
between ranges . Sweep magnification
is X10, extending the maximum sweep
rate to 100nS/d iv. For use with computer
term inals or video circuits, a video sync
separator is built in. Automatic selection
of chop and alternate sweep modes is
prov ided , as is front -panel X-V opera tion.

The Mode l 1420 measures only 4.5 X
8.5 X 12", weig hs 7.75 Ibs., with batteries
and comes with two 10:1 probes .

FOR IMMEDIATE DELIVERY contact
your local distributor oreal! TOLL
FREE, 800/621-4627 for a 16-page
catalog brochure on the complete
B&K-PRECISION oscilloscope line.

CIRCLE 47 ON FREE INFORMATION CARD

NOW,
• •amini-scope

with the
features

most wanted
byfield

engineers!
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INSERTION AND EXTRACTION TOOLS, a new
MDD-ser ies of DIP IC dispensers for MaS and
CMOS, as well as standard devices , offer flexib ili
ty and convenience to a unique degree. Each
channel easily accepts any standard IC shipping
tube, and can accom modate any standard IC
from 2-42 pins on .300, .400, or .600 centers .
Ad justab le guides pos ition each IC individually
for easy extraction, and simple gravity feed

AMMETER , model SPR-930 is a snap- around
volt -ohm-ammete r that features ± 3% of full
scale accuracy over a full-frequency spect rum of
50 to 400 Hz. That featu re eliminates any furt her
calibratio n requi rements anywhere in the world,
and also eliminates cost ly recalibrati on charges.

The mode l SPR-930 is pocket size and has an
impact- proof outer plastic housing. Components
are mounted on an exc lusive-des ign inside chas
sis to minimize damage from severe shock . There
is a posit ive-actin g detented range-switch and
dial-drum mechanism, spring -loaded ball-pivot
jaw acti on for smooth operat ion, and grip-fast
textur e housings. The rotary scale presents one
range at a time , reducing reading error. The

assures reliab le deposit of the next IC into extrac
tio n posi t ion afte r the previous IC is removed. The .
too ls are made of con ductive carbon-fill ed ther
mop lasti c with steel supports, assur ing effecti ve

CIRCLE 153 ON FREE INFORMATION CARD

pointer lock freezes reading where light ing condi
tions or cramped quarters so requir e.

There are nine ranges: 10/30/100/300/9 00
amps AC continuous duty, 150/300/750 volts AC
self-conta ined, and 25 ohms midscale. Current
readin gs are instant and accurate without break
ing the line. The model SPR-930 Is priced at
$109.75.-A. W. Sperry Instruments, Inc ., 245
Marcus Blvd., Hauppauge, NY 11787.

room witho ut setti ng off the alarm . It comes in a
simulated walnut-finish enclosure and is 2'/. X
9';' X 8'1. inches; it has U.L.-lIsted AC operation,
plus provision for battery back-Up. The Archer
Ultrasonic Intrusion Alarm System is priced at
$79.95.-Radio Shack, 1800 One Tandy Center ,
Fort Worth, TX 76102.
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INTRUSION-ALARM SYSTEM , the Archer Ultra
sonic Intrusion Alarm System, requi res of the
user only that it be plugged in and aimed at the
area that is to be protected. A bu ilt-In "walk-test"
lamp allows one to determine the protected area
easily.

Any motion withi n that area tr iggers a loud,
built-in alarm. It can be used with an external
(opt ional) alarm siren or bell, and in any mode can
be set to sound instantly or with a 15-second
delay.

Other features inc lude adjustable sensitivity,
prov ision for remote control, and an automatic
20-second delay that allows you to leave the

60-MHZ OSCILLOSCOPE, model SC60, the
"widebande r," has a 60-MHz bandwidth, usable
to 100 MHz, and covers virtually all dig ita l-logic
families in use today. No peak ing coils are used in
the vertical amp lif iers, providing true waveform
reproduction thro ugh its entire bandwidth. Six
nanosecond risetime, anda post -def lect ion CRT,
produce sharp , brig ht waveforms to 100 MHz.
Human-engineered fro nt -pa ne l design, with
large-sized control knobs and pushbutton s, elim
inate unnecessary bumping of adjacent knobs or
controls.

CIRCLE 152 ON FREE INFORMATION CARD

High sensitiv ity of 5 millivolts-per -cent imeter
on both channels enab le the model SC60 to be
.used in very low level circ uits . Measurement
capabil ity is up to 1600 volts peak -to-peak, and
there is protection to a full 200 volts . Delayed
signal trace perm its viewing the leading edge of
waveforms on both channe ls. The user can add,
subtract, or view the two input channels sepa
rately .

The model SC60features exclusive 5-MHz vec
tor (X-Y) response (at 3° phase shift or less) with
the push of a button. Special Video-sync separa
tors result in rock-solid sync on the most complex
video waveforms. The model SC60 " widebander"
Is priced at $1,695 .00.-Sencore, 3200 Sencore
Drive, Sioux Falls, SD 57107.
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All series-1000 models are housed in a small,
high-impact case and use an LCD reado ut that
consumes only 800 /lA. The series has battery life
up to 500 hours.

Models 1001 and 1003 incorporate an auto
matic cold junction feature. The prices in the
series run from $189.00 to $229.00, including a
glass bead probe and batteries.-Jenway Instru
ments, Inc., 10080 North Wolfe Road, Suite 372,
Cupertino, CA 95014.

The unit features dual -channe l switch ing, or
single-channel operation, for comparison testi ng
of analog or digital devices in, or out of, circuit.
Visual displays appearing on the CRT screen indi
cate the condition of devices or circuits under
comparison as they are tested witho ut circu it
power app lied . A graticu le faceplate supp lies a
reference standard for visual comparison of fi ring
voltages for diodes, discrete components, or
IC's. The model HTR 10058- 1S is priced at
$965 .00 - Huntron Instruments, Inc ., 15123
Highway 99 North, Lynnwood , WA 98036.
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Tip temperature ranges from approx imate ly
500° F to 1000' F, allowing the model 4000 to be
used In a wide var iety of applications. The tem
perature-sensing heater provides instantaneous
temperature recovery, and tra nsient spikes are
fUlly suppressed, making It safe for deso ldering
MOS and other voltage-sensitive compone nts.

The model4000 includes a built-in handle hold
er and a convenient handle for easy carry ing. A
variety of diffe rent-sized tips for var ious appli ca
t ions is also included .

The model 4000 Is priced at $399.00.-Ungar,
100 West Manville St. , P.O. Box 6005, Compton,
CA 90220 . R-E

DESOLDERING SYSTEM . mode l 4000, " Hot
Vac," contains a built-in vacuum pump , allow ing
It to be used at any location in a factory, repair
center, or fie ld location where normal AC electric
power is available .

The solder is melted by the heated long-lif e tip ,
and the vacuum is turned on by the convenient
switch located on the biomechanically desig ned
handle. The solder that is removed is reta ined in
the built-in solder reservoir, that may be emptied
easily-even when the heater is hot.

TEST INSTRUMENT, the Hunt ron Compar-A
Trace, model HTR 10058-1S, is a unique CRT
based instrument for trouble-shooting solid-state
components and circu its.
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DIGITAL THERMOMETERS, Series tOOO, indi
cate OF and °C and operat e over a range of
-20°F to 2000°F.

The series consists of three models, two of
which operate from standar d NiCr/N iAI thermo
couples, and a third which uses diodes as its sen
sor. The model 1003 measures temperature of
.1° and 1° accuracy and has a °F/oC switch for
direct read out in either scale. The model 1001
has the feat ure of display ing differenti al tempera
ture when the DX3 option allows the use of two
probes to be connected to the instrument.

Substi-Tunerwill save the TV technician hours of
trouble-shoot ing and repair t ime where there are
tuner problems within the VHF circui t of a televi
sion set. The Mini-Substi-Tuner is pr iced at
$24.95.-Tuner Service Corporation, 537 South
Walnut St. , Bloomington , IN 47401.
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static dissipat ion (a grounding lug is included)
and long-term, reliable performance. The MOD
series is available in 1, 5, and 10-channel ver
sions.

The model MOO-1 (1 channel) is priced at
$21.85; the model MOO-5 (5 channels) costs
$83.43, and the model MOO- 10 (10 channels) is
$160.45 .

The WK-7, a new kit of DIP IC extractors to
accommodate all IC's from 14-40 pins, consists
of extractors EX-1 for 14- 16 pin devices , and EX
2 for 24-40 pin chips, plus Inserters MOS-1416,
MOS-2428 , and MOS-40 for 14-16, 24-28, and
36-40 pin IC's respect ively. The WK-7 is priced at
$29.95.-0K Machine and Tool Corporat ion,
3455 Conne r St ., Bronx, NY 10475.

TELEVISION TUNER SUBST ITUTE, the Mini 
Substi-Tuner, is a 300-o hm, VHF testi ng replace
ment tuner. It comes with the IF connecto r cab le,
plug, and is powered by two 9-vo lt batteries.
There are 12 VHF channels, an on/off switch,
AGC control, and an LED indicator . The Mini-

..
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FROM

IDiAElectronics, Inc.
1020W. WilshIre , Oklah oma City , OK 73116- (.005)8.<3'9626

name _

---~--------------------,o Rush my Vocal ZapperKit , $24 .95 plus $3 postage
& handli ng enclosed .

O Send assembled Vocal Zapper, $39.95 plus $3
postage& handli ng enclosed.

o Send Free Catalog
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The diode gives you all-electronic switching wi tho ut a
microprocessor! HERB FRIEDMAN, COMMUNICATIONS EDITOR

JUDGING BY THE HOOPLA. THE ONLY
things worthwhile in life are micropro
cessor-cont rolled . Actually, if used

properly, a microprocessor can create
new applications or prov ide sophisti
ca ted featu res at a budget price. But as

FIG. 1

FIG. 2

with all fads, people tend to get carried
away with the fad itself, and today we
find "computerized" kitchen ovens,
sewing machines, and the like. In most
of those applications, the user could get
along without a home version of a
"NASA space probe."

Another aspect of electronic fads is
that the excitement they create often
obscures important developments for
old or routine hardware. The ordinary
diode switch is a perfect example of the
problem. There is nothing really exciting
about an ordinary diode . In fact, the
diode is normally a rather dull subject
worth about a day in an average high
school electronics course. Yet the diode
plays an important part in modem com
munications equipment by providing a
trouble-free substitute for bandswitches
and RF-circuit selectors.

Most readers will remember the band
switches of years past. Whether used in
communications receivers, VHF moni
tors, or TV receivers, the bandswitch
was used to switch between RF front
end circuits, including the first local
oscillator. As the switch contacts aged
or corroded they affected the RF cir
cuits they switched.

Eventually, the user had to "ease"
the bandswitch slightly beyond the
detent to receive a TV station, or strike
the bandswitch to settle the drift in a
VHF communications receiver, or use
up endless cans of contact cleaner-s
which usually did a better job of dis
solving the plastic cabinet than cleaning
the switch contacts.

Today, thanks to the diode, we no
longer have to put up with the band
switch. The diode performs noise- and
drift -free electronic switching for us. Of
course, it does take some sophisticated
design work to use diode switching.

Figure I, a simplified block diagram of
part of the Kenwood R-IOOO receiver,
shows how it's done. Other than the
diode bridge used for the power supply,
and the AM and AGC detectors,
diodes are used throughout the receiver
as switches.

Look first at the front end. Instead of
the usual tuned input, the antenna sig
nal feed s six bandpass filters. A DC
signal from the main band-selector
switch (which covers 0-29 MHz in
I-MHz increments) directs the DC con
trol-voltage to the appropriate band
pass control diodes.

The desired mechanical filter is also
selected by input and output control
diodes that are controlled by a DC sig-
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Prices include UPS shipping on prepaid orders . U.S. Mail add $3. •
Charge cards add sh ipp ing plus $1.00 handling. Canada add $5.00. , .

U.S. Funds on ly. Pho ne orde rs accepted 10 a.rn, to 6 p.rn, Mounta in Time
(303) 669-1567.

912 KNOBCONE PLACE
LOVELAND, CO 80537

Phone Orders : (303) 669- 1567

...: .

SYMMETRIC
SOUND

SYSTEMS

PLM-1 Power Level
Meter - $42.00
February '80 R-E

EX·1 Expander
$60.00
ASRU Noise Filter/
Expander - $110.00
March/April '81 R-E

EQ-2 Graphic
Equalizer, 12 band./
channel - $100.00
Apri l/May '78 R-E
All our kits feature solid
walnut (unf inished) and
anod ized aluminum, and
high-performance circu its.
Instruction man uals for
the above are available
for $2.50/2.50/3 .50/3 .00,
refundable w ith
purchase .

FREE CATALOG - Circle reader service number or send stamp for faster
serv ice; our catalog contains information on these and other aud io products.

COVER STORY KITS

,.----------------------I b "IN JUST 10 DAYS, I'LL SHOW YOU HOW TO DO i

:1f f a"li~~~I~!" :
I n = 1 -Quick. -Easy. -Guaranteed. -Fun, too! I
I INTRIGUED BY CALCULATORS ? Th en yo u ca n thm approach the limit alld stop ." I

step up you r ma th skills fast' Use my Ilew m eth od Professor John A Ball of Har vard College (author

I in guid ebook fo rm. It 's ca lled CALCULATOR of the book 'Algorith ms for RPN Calculators') I
CA LCULUS and co mes with this gua ra n tee : If after writes : "1 w ish I had had as good a calculus

I 10 days you 're not astoullded at the problems course." I
yo u 're solv illg all your OWIl calcula tor. retu rn the Pro fessor H . 1. Freedman of th e U. of Albert a ,

I guidebook for an im mediate refund. w riting in So c. Ind . A pp) . Mat h Rev iew . sta tes: I
But the po in t is - you wo n' t wan t to send it back . "There CUll be no question as to the usei ulness of

I
For thi s is th e easiest . fastest shortcut ev er ! T he da y th is book... Iots of exerci ses... very clearly ioritten I
you receiv e yo ur copy in the mai l you' ll wa n t to and makes for easy readillg."
pu t it to wo rk . It 's that exc iting and help ful. C. B. of Sa n ta Barbar a says : "Your book hasI My name is Dr. Ge orge McCarty. I teach math giv ell me m uch instruction alld pleasure . I do not I
a t th e Uni versity of California . I w ro te thi s hes itate to recommend it. 'CA LC ULA T O R

I gu ide bo ok to cut through th e co nfus ion . It do es CA LCULUS' is a bo ok that inspires the reade r to I
just th at - w ith worked-ou t examples, simple ex- understand eve ry thin g down to the last det ail . You

I ercises and pr actical problems - ' all de signed to seem to have put y our heart into the teaching." I
work with pr ecision and magic on yo u r calcu lat or! I WANT YO U TO TRY THIS. So. if yo u act

I POWER METHODS. Need to evaluate functions. areas, no w, you ' can in v es t in 'CA LC ULA T OR I
v?lumes - .solw equations - use curves, trig, p,olarcoor; CA LCULUS ' for only U.S. $14 .95 (to USA or

I
dina tes - frnd limi ts for sequences and ser lcsl It s all here. fo reign: add $1 fo r sh ippi ng or $4 by AIR· in Ca lif.

If you' re in the biologica l. socia l or phy sical sciences, a d d 90et ta x ) I , I
you'll be doing Bessel functions, carbon dating, Co mpertz' *GET MY COMPLETE KIT ith T I-35

I growth curves, half-life, fut ure va lue, marginal costs, I W I a I
motion, cooling. probability. pressure - and plenty more ca lcula to r. a 200 p. Stude n t M ath Book , AND the

I
(even differential equationsJ. guideboo k. ALL fo r $39.95 (to USA only : add $2

Important numerical techniques? Those algorithms are for shipp In !?, or $5 by AIR: In Cal!f. add 52.40 ta x). T
here, too- rati onal and Pade approximation. brack eting. con- As penny wise Ben Frank lin said , A n Investm ent HI E

I tinued fractions, Euler's method, Heun's method, iteration knowledge pays the bes t ditJiden ds." G ET STARTED ARfunctions, Newton's method, predictor-corrector, successive NO W - Tax deductibl e fo r profession a ls.

I substitutions. SilTlP_son's method and rynthetic division. NO RISK WHATEVER! Send fo r it today . Be 0
LOOK AT WHAT USERS ~AY: Samuel C. sure to give me you r co mplete maili ng address with U

I
N,lcCluney , Jr. , of Phi lad elphia w rites: yo u r check or money orde r. If yo u wa n t to ch ar ge T
CALCULATOR CALCULUS IS G REA T! For tell it (Visa or MO , tell me yo ur card no. and exp. A

yea rs I hav e beell trving'to get the theory of calw ilis dat e . Prompt sllip",mt guaranteed . NI tllrollgh",y head , using home-st udy co urses . It was Th an k yo u! 0
no t lIllt ii I had yo w' book that it becam e clear w llat ........<:: '-T'~ /e~ . .pi- M

I the calculu s was all aboll t , Now I call ,,0 through tile ~ I/t-(. ..~ A
oth er boo ks and see wh at tlley are trymg to do. With , I

I YOllr boo k mJd a calculat ,?" the w llole idea beco mes EduCAte Publications, Dept. D6 L
cleat m a moment , and .5 a MO ST REFRES HIN G Box 974. Laguna Beach. California 92652 T

I
EXPERIENCE . Iprogra", som e oftll e. terat w e prob- In California . call 714-497-)600: 0
lems YOll sugg est alld It alw ays GIVES M E A elsewhere TOLL FREE 24-hou r Credit Card orders: 0

..

THR ILL to see it start alit wi tll a wild guess alld 800-854.0561. Ext. 845: Dept. X- I ~

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

nal from the AM/USB /LSB selector
switches . The diodes that tum on the
SSB product detector and the output of
the SSB /CW carrier oscillators are also
controlled by DC from the AM/USB /
LSB selectors. In short, not one single
circuit that handles RF has a mechanical
switching device. It' s all done with
diodes .

Whenever I try to explain the RF
diode -switch in a class, someone always
asks whether the DC control-circuit
produces instability. The answer 'is
"no" bec ause the DC is fed into the
ground end of the active circuit and is
decoupled within its own RF loop. That
is illustrated in Fig. 2, a simplified
schematic ofone R-I000bandpass filter.

TIie control-voltage from bandswitch
selector-position A is fed to the junction
of en and Rf . The positive voltage (or
current) through LI causes diode DI to
conduct (through ~I) creating a path
for the antenna signal from the RF
transformer through DI to the filter.
Capacitor Cn is used as a filter capacitor
and establishes an AC ground (or com
mon) at R~/Cn. The diode control -volt
age also passes through decoupling re
sistor Rf to the junction of Ct2/L2 , and
on to diode D2, which also turns on,
allowing the signal to flow out of the
filter and on to the receiver. Decoupling
resistor Rf and filter capacitor Ccz
which also places the junction at Cfl/
L2 at AC ground-prevents any input
signal to the filter from bypassing the
filter to the output by flowing through
the DC control voltage circuit.

Diodes D3 and D4 have received no
control voltage from the bandswitch so
they represent an open circuit to the RF
transformer 's secondary. When the
bandswitch is moved to position B.
control voltage is removed from DI and
D2 and applied to D3 and 04, thereby
opening the path to the BAND A filter
and closing the path to the BAND B
(C, D, E, etc.) filter. (Each filter is
actually used for several I-MHz band
segments.) Sirice all switching is done
at "AC ground" potential there are no
noise or drift problems associated with
the bandswitching mechanism.

Don't the diodes rectify the AC sig
nal? No , because once a diode con
ducts, it will pass an AC signal (or cur
rent) in either direction-AC is bi-direc
tional-as long as the peak-signal value
of the AC waveform is less than the
applied DC voltage. The DC diode con
trol -voltage can be several volts while
the RF signal is in microvolts or even
millivolt s. As far as the AC signal is
concerned, a conducting diode is just a
low-value resistor. .

So there you have it ; the Kenwood
R-lOOO. One of the most up-to-date SW
receivers with frequency synthesis,
bandpass tuning, and all-diode switch
ing-and no microprocessor. I wonder
how they accomplished that! R-E
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THROUGH THE
REVISED

STUDY

Two-W ay Rad io

IMTI I
Home Study Course

Provid ing T rain ing to the Indust ry Since 1960

A Classroom
In Your Mailbox!

Send coupon below for free course outline
No obligation - No salesman will call

Pro fessional Training in a Un iqu e Career Fi eld

INlTI I
Mobile Training Institute

Box 735, Camp Hill.PA 17011· U.S.A.

I am interest ed in learni ng more about pro
fessional FM two-way radio. Please send me full
detail s on the MTI training program.
Name _
Address _
City/ State / Zip _

study FM two · way

radio at home!
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INTEGRATED AMPLIFIER, model A-60, has
overload margins on all its inputs, 36 dB above 2
mill ivolts on phono to allow use with high- output
cartridges without overloading the first audio
stage.

Line-level inputs, selected by push-bu tton, in-
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body car. Suggested retail price is $169.95'.
J.I.L.-America, 737 W. Artesia Blvd ., Compton,
CA 90220.

AM/FM/MPX STEREO CASSETTE, model 672,
is a compact unit featur ing an FM input-noise
canc eller, FET fron t-end and pushbutton tuning.
The stereo cassette has locking fast-forward/
rewind and auto stop . Measuring 7 X 1'1" X 5'1.
inches, the short chassis and flat face fit easily
into the dashbo ard of virtu ally any Impor t or X-

in that it mounts vertically. The platter is driven by
a DC servomotor. Speed regulation is accom
plish ed by a phase-loc ked loop . The aluminum
diecas t platter measures 12'/. inches in diameter.
The sta tically-balanced linear-tracking tonear m
is the straight-type measuring 8'1. inches. Manu
facturer 's specifications include a wow-and -f1ut
ter of 0.045% WRMS and a signal-to-noise rat io
of 76 dB .

The LT-5V offers an array of automatic func
tions including tonearm lead-in and lead-out,
speed and size change, reject and repeat, lead- in
to any point on the record , lift /cue, left and right
ton earm movement and cue prevention in the
absence of a record . The turn table includ es a
stroboscopic speed indic ator and muting circuit
ry, acoustic insulator feet to cushion vibr ation
and a detachable dust cover that fits down over
the top third of the unit. Suggested retail pr ice is
$450.- Melco Sales, Inc., 3030 E. Victor ia St.,
Compton, CA 90221.

..J

The SM-15 also has a low-frequency driver with a
54-ounc e magnet structure weight with 2-inch
voice coil, and a large Dhorm high-frequency
driver with a 30-ounce magnet structure weight
with 1.5-inch voice coil. Price is $350.- Heppner
Sound, Belvid ere Rd., Round Lake, IL 60073
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TURNTABLE , model LT-5 V, manufactured by
Mltsubishi Audi o Systems. This fully automatic
logic-controlled belt-driven turntable Is unusual

sf:ereo producf:s
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ohms, a stereo/monaur al switch , and a 10-ft .
lightweight cord. High velocity model HV-300
(shown) has tapered Mylar transducers and indi
vidual volum e controls. Isolation design models
SP-800 and SP-805 have slide-type volum e and
ton e controls. Prices: model HV-300 is $49.95;
mod el SP-800 is $39.95; model SP-805is $79.95.
-Mura Corp., 177 Cantiague Rock Rd., Westbu
ry, NY 11590.

HEADSETS , models HV-300, SP-800 and SP
805, are design ed to incorporate a concept called
Stereo Separation Control. That system alters the
phase relationship of sound, separating one ste
reo channel from another, thus eliminating the
"inside-the-head" effect and resulting in a con
cert-hail effect. All models featur e a frequency
response of 20 to 20,000 Hz, an impedance of 8

SPEAKER, model SM-15, is a wedge-shaped
musical ins trum ent speaker designed for club
and concert applications where power and re
sponse are essential. The specifi cati ons for this
system include a frequency respo nse of 75 to
20,000 Hz, 8 to 16 ohms impedance, 200 watts
power capacity, and a crossover point of 2.5 kHz.

More information on stereo products is available.
Use the Free Information Card inside the back cover.
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GP6atlv6 Gompatlufj
Attn : Charlotte

39 East Hanover Avenue
Morris Plains, NJ 07960

The intercom
To use the Muraphone as an inter

com for contacts between a party at the
base station and a user at the remote
unit, the INTERCOM button (Sl ) at the
base must be kept pressed down. That
disconnects the telephone line from the
circuit. Operating voltage for the base
station circuits is obtained directly from
the voltage regulator through S I. The
power-on logic circuit (NEI, VRI, Q2,
Q3, and Q4) is not used. The balance of
the circuit operation is the same as
when a call originates outside.

Note that one end of the telephone
set connects to ground. The other end
goes to B+ through the line transformer
primary and relay contact RY2. Thus,
excitation current for the carbon micro
phone cartridge flows when the relay is
closed.

The battery for the portable unit is
charged through a special circuit in the
base station. Transistor Q20, D13, D14,
and R63 form a constant-current
charging circuit . The battery is charged
by connecting the recha rge jacks (1I)
on the base and portable units through
a recharging cable . R-E

former) to eliminate the 7-kHz tone.
The speech is fed through the line tran s
former to the phone line.

Recall that the transmissions from
base to remote units are not continuou s,
but are interrupted for two 40-milli
second periods each second. Tho se
gaps do not significantly reduce speech
intelligibility and they are necessary to
allow the base to receive incoming
transmissions from the remote.

When the conversations have been
completed, the party at the remote unit
presses the LINE RELEASE button. That
activates the 4.5-kHz oscillator and the
portable's transmitter circuits . This
405-kHz signal is received at the base
unit during the 40-millisecond gaps and
applied to the inputs of IC3, IC4, and
Q7. The tone is decoded by IC3 and its
pin 8 is clamped to ground . That forces
the junction of R23 and R24 to ground
through D2.

This action brings Q8's base to
ground potential so the transistor turns
off and releases the relay. Contact RY2
opens and releases the telephone line
while contact RYI opens to remove
voltage from the base of Q8 and from
the balance of the base unit's circuitry.
The base unit is now on stand-by.

The base unit can also be returned to
stand-by by pressing the LINE RELEASE
switch (S2) on the base front panel.
That action, too, takes Q8's base to
ground potential so the transistor turns
off and the relay opens.

CORDLESS TELEPHONES
continued fr om page 35NOW YOU

CAN BUILD
YOURSELF

AN
ORCHESTRA

State Zip__

FREE
48-Page
Catalog

City

The most advanced - most versatile organ
you ever dreamed of is now within most
everyone 's reach, . . because you build it
yourself the exclusive WERSI way.

Expand your i nst r u m ent according to
your taste and budget. With WERSI's
' Bu i ld ing Block' system, you'll never
need to trade organs again I

Superior WERSI quality also available in
pianos, synthesizers, amps, rhythm units,
et c. . , . kit or factory assembled.

Send $6 for the exciting Sight and Sound
package everyone raves about. You'll
receive the famous "WERSITIME 2"
12" LP with accompanying libretto as well
as a full color, 104 page manual, w idely
acclaimed as the encyclopedia of organ
builders, introducing you to the
Wonderful World of

tiii\111I~-~1 world leader in quality
~~ do-lt-vourselt Instruments

WERSI ELECTRONICS, INC. Dept. M4
P. O. Box 5318, 1720 Hempstead Road
Lancaster, PA 17601

Please send above demo pack @ $6.00.
Name _

Address _

A new, free 48-page catalog is free
from Creative Computing and Periph 
erals Plus. To help buyers make inte ll i
gent purchasing decisions, the product
descriptions are exceptionally compre
hensive and include screen photos in the
software section .

The catalog describes 20 books on pro
gramming , games, and educational appli
cations; 160 software packages for
Apple, Atari, TRS-80, PET,CP/M , TI, Sor
cerer and Sol computers; 3 magazines
(Creative Computing, Microsystems, and
SYNC); 5 graphics and music peripherals;
an LP record; board game; 8 T-shirts and
an eclectic assortment of other products
for the personal computer user.

To get your free copy, simply drop a
card or note to the address below.CIRCL E 136 ON FREE INFORMATION CARD
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quency is 3000 Hz, and the nominal imp edance is
8 ohms. The compact size (18 X 11'/, X 7'/,
inches) makes shelf or wall mounting convenient.
It is suitable for use with amplifiers rated at 10-60
watt s-per -channel.

The model A 150 is priced at $270.00; th e mod
el A60 costs $ 100.00.- 80ston Acoustics, 130
Condor St., East Boston, MA 02128. R-E

Line-level signal outputs are available at 100
millivolt level for tape and auxiliary at 5K ohm
impedance. Headphones of 8-2K-ohm imped
ance may be dri ven from front-panel jack or from
rear-panel speaker terminals.

The overall performance of the model A-60
amp lifier provides frequency linearity within ±
0.75 dB with both channels simultaneously dr iven
from 20 Hz to 20 kHz at 35 watts continuous into
8 ohms at 0.2% total harm onic distortion . The
damping factor is greater than 45 at mid-frequen
cies and an 8-ohm load . Delayed volt-current lim
it ing with automatic reset protects against short
term overloads, while internal fuses protect
against long-term overloads.

The model A-60 is priced at $595.00.- Arcam
(USA), Inc., 652 Glenbrook Road, Stamford, CT
06906.

elude tun er , tape , and auxiliary, all with 100 milli
volts into 100K ohms sensitivity for full output.
Sign al-shaping controls include treb le and bass
with 12 dB boost or cut at 15 kHz and 50 Hz
respectively, and there is also a high-frequency
filter with a 12 dB/octave slop e that turns over at
7.5 kHz.

SPEAKERS, model A 150 and model A60 are
three-way and two-way systems. The three-way
model A 150 uses a 10-inch acoustic susp ension
woofer, a 4'/'-i nch midrange with ferrofluid, and a
1-inch soft dome tweeter with ferrofluid in a 30'/,
X 16'1. X 8-inch cabinet finished in furniture
grade oak veneer. A 1'I. - inch black pedestal base
is supplied for floor placement. Frequency re
sponse is 36-25,000 Hz ± 3 dB; crossover fre
quencies are 550 Hz and 4000 Hz; sensitivity is 90
dB (1 watt/1 meter) and the impedance is 8 ohms
(nom inal) .

The two-way model A60 uses a newly designed
8-inch acoustic susp ension woofer and a ferro
fluid-cooled 1'h -inch cone tweeter. Frequency
response is 55- 22,000 Hz ± 3 dB; crossover fre-
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BOILER CONTROL

THE PURPOSE OF THIS CIRCUIT IS TO CON
trol the water temperature in a hot
water heating system. What it does is to
lower the boiler temperature as the out
side air temperature increases. For ex
ample, if the outside temperature is 0°
(Fahrenheit), the boiler temperature
would be 180°; if the outside tempera
ture is 50°, the boiler temperature
would be 140°, and so on. The result is
a savings in fuel consumption.

The circuit is shown in Fig. I. The
op-amp-almost any common type will
do--is used as a comparator. Therm
ister TH2 and R2 form a voltage divider
that supplies a reference voltage to the
op-amp's inverting input. Thermistor
TH2 is placed outdoors, and the values
of TH2 and R2 should be chosen so that
when the outside temperature is 25°,
the resistance of the thermistor and re
sistor are equal.

Resistor R I and thermistor TH I
make up a voltage divider that supplies
a voltage to the op-amp's non-inverting
input. Thermistor TH I is placed inside
the boiler and the values ofTHl and Rl
should be chosen so that when the
boiler's temperature is 160°, their re
sistances are equal.

The output of the op-amp controls
Q I, which is configured as a transistor
switch. When the logic output of the
op-amp is high, Q I is turned on,
energizing relay RYI. The relay's con
tacts should be wired so that the
boiler's heat supply is turned on when

+v

the relay is de-energized and turned off
when the relay is energized. An indica
tor, LED I, glows when the transistor
conducts (QI is turned on), informing
you that the boiler's heat supply is
turned off (relay energized).

Circuit operation
As the outside temperature increases,

the resistance of TH2 increases. The
higher the resistance ofTH2, the higher
the voltage applied to the inverting in
put of the ..op-amp. But as the tempera
ture of the boiler increases, and the
resistance of THI goes up, the voltage
applied to the non-inverting input of the
op-amp decreases.

Perhaps the best way to see how that
works is with an example. If the tem
perature in the boiler is 160° and the
outside temperature is 25°, the voltages
at the non-inverting and inverting in
puts of the op-amp are equal. As the
boiler heats up, the voltage at the non
inverting input becomes higher than the
voltage at the inverting input. That, of
course, causes the op-amp's logic out
put to go high, energizing the relay.
When the relay is energized, the boiler's
heat supply is turned-off.

As the boiler cools off, and the tem
perature drops below 160°, the logic
output of the op-amp goes low, de
energizing the relay, and turning on the
boiler's heat supply. The boiler's on/off
point is determined by the voltage at
the op-amp's inverting input, which in
tum is determined by the outside tem
perature.-Scott Busey

TO
BOILER

NEW IDEAS

This column is devoted to new ideas,
circuits, device app lications, construc
t ion techniques, helpful hints, etc .

All published. entries, upon pub lica
tion, will earn $25. In addition, Panavise
will donate their model 324 Electronic
Work Center, having a value of $49.95 .
It combines their circuit-board holder,
tray base mount, and sofder stat ion (see
photo below). Selections will be made at
the sole discretion of the edltorlalstatt
of Radio-Electronics.

I agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subsequently
republlsh my idea in collections or com
pilations of reprints of similar articles. I
declare that the attached idea is my
own original material and that its publi 
cation does not violate any other copy
right. I also declare that this material
had not been previously published.

c...
C
r
-<

ZIP

Date

StateCity

Print Name

Signature

Street

Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Park Ave. South,
New York, NY 10003

Title of Idea
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THE B086 PRIMER, by Stephen P. Morse. Hay
den Book Company, Inc ., 50 Essex Street,
Roc helle Park, NJ 07662. 205 pp inclUding index.
6 X 9 inch. Softcover. $8.95.

This int roduct ion to the architecture, system
design , and programming of the 8086 micropro
cessor covers all its aspects. The author was the
man responsible for the architecture 01 this f irst
high-performance, 16-bit microprocessor, which
was introduced in 1978.

There is a brief review of microprocessors in
general, then a detailed description of the 8086 .
The 8086 Is then considered as a circ uit comp o
nent and the reade r is shown the fundamenta ls of
desig ning an 8086-based comput ing syste m. The
fina l chapters dea l with 8086 assembly-la nguage
programming and 8086 high-level-language pro
gramming. There are many illustrations and ex
amples, and appendices cover instruction set
summary for the 8086, 8086 opcodes, and ASCII
codes.

CIRCLE 115 ON FREE INFORMATION CARD

TRANSDUCER INTERFACING HANDBOOK, A
Guide to Analog Signal Condit ioning, Ed ited by
Daniel H. Sheingold . Analog Devices, Inc., PO
Box 796, Norwood, MA 02062. 231 pp. p lus
appendiX, bibliography, device index, and gen
eral index. 5'/. X B'Ioin . Hardcover $14.50.

This book is about the interfacing of transduc
ers to electrical analog circuitry in preparation for
readout. further analog transmission or process
ing, or conversion to digital form . There is an
increasing use of measurement and contro l In
Industry to improve eff iciency and red uce costs.
whether they are environmental, economic, or
energy-related. The transducer is an essential
link in that process, and the present volume deals
with the electrical aspects of commonly used
transducers that sense temperature, pressure,
force, leve l, and Ilow.

The boo k's objective is to bridge the informa
tion gap about those mailers for spec ialis ts on
both sides of the Interface. Nearly a hundred
app lications are described, and illust rated wit h
diagrams , char ts . and tables.

The 15 chapters cover: transducers as circuit
elements, bridges, interference, amplifiers and
signal translation , offselling and linearizing, over 
all-design cons iderations, thermocouple applica
tions. RTD applications, thermistor applications,
IC temperature transducers, pressure-transducer
interfacing, force-transducer interfacing, flow
mete r interfacing, interfacing-level tra nsducers ,
and an application miscellany.
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byists, experimenters. and technicians. The be
ginner can learn from it how to use resistors.
capacitors, transistors, and the other basic build 
ing blocks 01 today's electronics, in every1hing
from the simp lest power amplifiers to the most
soph isticated 01 telecommunications systems.

The broad range of subjects covered here
includes the use of such components as inte
grated circ uits and sem iconductor devices in
reco rd players, radio rece ivers, airplane guid ance
systems, physical therapy mac hines, and many
others. At the end of each chapter you will find
questions to answe r, which will show if you have
grasped the mate rial presented, and also a list of
suggestions fo r further reading .
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GUIDEBOOK TO SMALL COMPUTERS, by Wil 
liam Barden, Jr . Howard W. Sams & Co., Inc.,
4300 West 62nd sr, Indianapolis, IN 46268. 127
pp. 5'/. X B'/, inch. Softcover. $4.95.

This book is for the person who may want to
invest in a small computer for .bus iness or per
sona l use. How does one choose among the
many available? Here is a guidebook that will
save such a person much time as well as guarding
him or her from error on the bas is of Insuff icien t
knowledge.

The opening chapter deals with basics com
mon to all small computers, then gives a break
down of types so the reader can form some sort
of opinion as to which type of computer is best for
his or her needs. Chapters 2 through 11 deal with
21 of the most popular computing systems pres
ently available, from 14 manufacturers. Those are
all reputable firms, so the system that seems to
offer the best variety of what the buye r wants
done is likely to be sat isfactory.

Each system is described in te rms 01 hardware
and software. The hardware descriptions include
the keyboard; display characteristics; CPU type;
system bus; memory, cassette and floppy disk
storage; line printers, etc. Software descriptions
include BASIC interpreters for the system, as
sembly-language capabilit ies, d isk operating sys
tems, other languages, app lications systems, etc.
The book ends with a directory of sma ll computer
manufacturers.
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THE ILLUSTRATED DICTIONARY OF ELEC
TRONICS. TAB books, Blue Ridge Summit, PA
17214. B68 pp. 5'/. X B'/. in . Soltcover. $14.95.

Between "A" and "zymurgy" you wi ll find over
24,000 concise and clearly-presented modern
deflnltlons of electronics/computer terms. The
type is well chosen for easy reading, and the dic
tionary well laid out for easy access to whatever
term you seek . The dictionary is supplemented by
ten pages of tables and data, which include the
resistor color code, electronic symbols, wire
gauge, temperature conversion, Ohm's law, con
version factors, electric/magnetic ci rcuits, abbre
viat ions, math symbols, math data, numerical
data, and the Greek alphabet, both capitals and
lower case.
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THE BEGINNER'S HANDBOOK OF ELECTRON
ICS, by George H. Olsen (revised by Forrest M.
Mims, III). Prentice-Hall, Inc., Englewood Cliffs,
NJ 07632. 305 pp including index. 7 X 9'10 in .
Hardcover $17.95; softco'(er $6.95.

This book coversvirtually every area of elec
tronics in a simplifie d manner that will be of inter
est to students and beg inners as well as hob-

More information on new books is available. Use the
Free Information Card inside the back cover

ZBO INSTRUCTION HANDBOOK, by Nat Wads 
worth. SCELBI Publications, P.O. Box 133 PP
STN, Milford, CT 06460. 12B pp. 4'/. X 7'/, inch
Soltcover $4.95, + 75¢ postage.

This compact reference guide explains in sim
ple terms the capabilities 01 the powerful Z80
Instruct ion set. Industry standard mnemonics ,
machine codes (in octal and hexadecimal format),
and usage for each Z80 instruction are imp le
mented throughout. An appendix in the back of
the book lists instructions alphabetically along
with machine codes and timing data.
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O VIS-'
o MAS TERCARQ

EXP

STCITY

SIGN ATURE

CREDIT
CARD NO

A D DR ESS

• Save on digital bread
boarding

• Easy transition from pro
totype to wiring diagrams

• Aids dig ital circuit design

Kit $49.95
Assembled $59.95

SAVE TIME AND MONEY!
6100
UNIVERSAL
DESIGNER
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.FiI1lII :L&Mii 14905 N.E. 40TH. DEPT RE-7

~ MOUNTAIN WEST, Dept. RE-7
4215 N. 16 St., Phoenix, AZ. 85016

Send check or call toll f ree 1-800-528-6169
VISA/MasterCard Accepted
Nam e _

Address :- .

Cit y State Zip__

o Please send me a FREE color product catalog.

Offer Expires 8131/81
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0101 SOLID STATE
CLOCK/CALENDAR UNIT
BIG 2'12" DISPLAY!
• 12/24 hour selectabl e

• Alarm outp ut Kit $49.95

Assembled $79.95
Oak Case $29.95

SELF-TEACHING AID:

6101 DIGITAL LOGIC COURSE $29.95
• Learn digital logic with 26 self teaching experiments.
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service clirtic .

Here's more information about shutdown circuits and
some related problems. JACK DARR, SERVICE EDITOR

problem. Plug the set into a Variac.
Monitor the regulated DC-voltage and
bring the line voltage up slowly. Let's

W E' VE TALKED ABOUT SHUTDOWN PROB

lems before , but from the amount of
mail I' ve gotte n in only the last three
wee ks on the subject, maybe it's a good
idea to do it again.

Let' s go over the basic s. Shutdown
circuits are used in solid-state TV sets
for two reasons: to protect viewers
from X-rays, and to help avo id compo
nent damage if they 're fast enough.

The most common shutdown circuit
is called a high-voltage shutdown cir
cuit , although it does not actual ly
sam ple the high-voltage. Instead, it
works from the regulated DC-voltage
output of the power suppl y. The rea
son is because the high-voltage varies
in direct prop ortio n to the DC supply
voltage. If the DC supply-voltage goes
up 25%, so doe s the high-voltage. If the
voltage regulator fails in such a way
that it doe sn't hold the DC supply
voltage do wn, the high-voltage goes up,
and the shutdown circuit triggers--or,
at least , is suppo sed to.

That gives us a good starting point
for our tests. Always read the regulated
DC-output of the power supp ly first! If
it' s too high, and the set is shut down,
there is a simple way to isolate the
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say that the DC-voltage should be +120
volts, a common figure . See if you can
get the DC-voltage to that normal level
and then check the set to see if it
works . If it does, you have cleared all
of the other circuits and the fault is in
the voltage regulator.

Most shutdowns do just that-shut
the set off entirely. There is no high
volt age and sometimes no sound . But
some shutdown circuits do tricks.
RCA' s shutdowns thro w the horizontal
oscillato r far off frequency so that the
set can 't be used (although there will
still be a raster). Some Admirals use a
" pulsing" circuit; the raster and sound
will flash on once per second. If you
see any kind of odd symptom, check
the service data to see if it means that
the shutdown circuit has been triggered.

A lot of shutdown circuit s use an
SCR. One common use for this type is
to kill the drive to the horizontal-output
stage . Some kill the DC-voltage supply;
others short the drive signal to ground.
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should occur just before the high-volt
age reaches 31 kilovolts . The ABL
(Automatic Brightness Limiter) voltage
should be monitored at the same time.
(Motorola put a pair of handy test points
for monitoring the ABL voltage on the
back of the chassis. They are marked
TPDI and TPD2 (see Fig. 2) and the
DC voltage across them should not be
more than + 37.5 volts.)

For the final check , the shunt should
be taken off the regulator, and the line
voltage raised to 130 volts AC. The
shutdown should not trip if the regula
tor circuit is working as it should. For
another test, the regulated DC-voltage
output, + 129 volts, should be moni
tored. If this is considerably off, the
B+ regulator-adjust, R8l2, should be
replaced. The original is factory-sealed
and its setting can't be changed. Ifparts
in the DC power supply or regulator
have been replaced, and the B+ won't
hold within limits, set the B+ to the
correct value with the new regulator
adjust and then seal the contro l to pre
vent tampering . If the shutdown circuit
itself is suspected, it can be defeated by
jumpering a pair oftest-points, TPD51/
TPD52 . The shutdown in the TS-976 is
a Darlington transistor, Q502, and is
labeled "Overvoltage Protection
Switch ."

There are quite a few other things
that can cause shutdown, particularly
in sets using SCR's. Stray arcing in the
high-voltage section causes transients
and shutdown. A friend ran into a
couple of odd ones a while back. The
complaint in both cases was: "It goes
'Pow,' then quits!" That didn't happen
instantly, but several minutes after
tum-on. Oddly enough, both were in
the same chassis, an older Quasar . The
cause inboth cases was an arc from the
ultor button of the tube to the shield.

In the first, no apparent cause was
found. The owner said: "It only does
this in the evenings ." After some head
scratching, my friend noticed there was
an open -flame gas heater in the room.
The cause of the arcing turned out to be
moisture generated by it condensing on
the glass of the bell, around the ultor. A
thorough cleaning with alcohol and a
good polishing cleared it up.

In the second, the glass around the
ultor looked odd and a finger wiped
along the glass came off very black!My
friend asked the owner if he used a
wood-burning heater; he did. Once
again, a good cleaning with alcohol
fixed the problem . The black was plain
old soot that was deposited on the tube
because of the high electrostatic po
tential on the chassis .

Any kind of transient may cause a
shutdown: lightning, an arc in the set,
or even turning an appliance on or off.
If that happens, the shutdown circuit
should be checked; it may be just a
little "eager!" R-E

Some sets use a transistor for shutdown
intead of the SCR. The result is still the
same: the transistor is biased off until a
fault occurs, then conducts and shorts
something out to kill the high-voltage.
Look for a leaky transistor in such cir
cuits .

The service data should tell you how
to check the shutdown circuits for
normal operation. For example, with
the Quasar TS-976 chass is, a Variac is
used for testing . The voltage regulator
is disabled by shunting a clip-lead
across the shunt resistor (R805-see
Fig. 1) on the pass transistor. The line
voltage is then raised slowly while
monitoring the high-voltage. Shutdown

To order your copy :
Comp lete coupon and enc lose it with
your check or money order for $6.00 U.S.
We will ship your reprint, postpa id in U.S.
and Canada within 6 weeks of receipt of
your order. All others add $4.00 for post
age. New York State residents must add
48¢ sales tax.

SPECIAL REPRINT
BUILD ABACKYARD SATELLITE TV RECEIVER

Either way , the horizontal-output stage
has no drive, and should be cut off. If
an SCR is used, check the DC voltage
on it. Many have a DC voltage on the
anode; if the SCR has fired, there will
be no voltage at all here. Most of them
do latch, and you must tum off the set,
wait a few minutes , and then tum it on
again. Some sets need a wait of a
minute or two, to let a capacitor in the
gate circuit discharge.

If turning the set back on lets it start
up, work a short time, and then trip
again; the problem is still there . Look
for fault y transistors, shorted capaci
tors, and bad diodes on any of the fly
back-device DC-voltage supplies.

Send away today for your 36-page book
let containing complete reprints of all
seven articles in the series on Backyard
Satellite TV Receivers by Robert B.
Cooper Jr .

This all-inclusive report gives you all the
data you need to build your own Back
yard Satellite TV Receiver.
• TELLS ALL ABOUT domestic satellite
communications, with full details on how
you can pull those elusive TV signals from
space.
• LEGAL REQUIREMENTS, technical
specifications, and how you, the home
constructor, can meet them. Find out
what mechanical and electronics skills
you need.
• RECEIVER CHARACTERISTICS, tech
nical details and specifications, along
with examples of actual receivers built at
comparatively low cost.

Don't miss out again!
• ANTENNAE DESIGN... and exactly how
you can build a spherical antennae, whi le
keeping total earth statio n cost for the
complete system under $1,000.
• THE FRONT END is critical when you
build your own system. We help you ex
plore several different approaches to
making one that will work fo r you .
• RECEIVER-SYSTEM hardwa re, and
how it goes together to brin~ you direct
from-satellite TV reception In your own
home .
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BEARCAT.2IOXL 
SCANNER
$229.

......
854 Phoenix 0 Box1002 0 Ann Arbor, Michigan 481 06 U,S.A. CD
Call TOLL-FREE (800) 521 -441 4 or outalde U.S,A. (313) D94-4444 ~
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Earn Your

DEGREE

4~OMMUNICATIONS 2:
"ELECTRONICS'· ~

Add $7.00 per scanner for U.P.S. ground
shipping in the continental U.S. Send
your cashier's check or money order to
our address below or order by phone if
you have a Visa or Master Charge card.

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-8l.

Grantham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034

Bearcat® 21 OXL
Super Scanner

Look what you get with the
Bearcat 210 XL. Exciting , new
spaceage styling. No-cr ystal ,
pushbutton tuning. New, 18 chan
nel, 6-band coverage of over 6000
frequencies. And features like 2
scan speeds. Automatic Squelch ,
Search,and Lockout. Direct Chan
nel Access . Selective Scan Delay,
And much more. There's never
been a Scanner like the Bearcat
210XL.

HOME
STUDY

Put Professional Knowledge and a

COLLEGE DEGREE
in your Electronics Career through

2-60 CPU BOARD, the 2810, is designed for use
in 8-100 systems . It features several user-select
able options enabled by easy-to-conflgure Berg
jumpers. Those options include an RS-232C seri
al I/O port that can be used for a console inter
face. The number of bits per word, parity, number
of stop bits, and baud rate are all software
selectable, while the serial port's address is
jumper-selectable. Other options are I/O address
mirroring, a power-on jump to any location in
64K, and M1 wait states .

CIRCLE 123 ON FREE INFORMATION CARD
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RegUlar features of the board include a jumper
enabled 2K ROM with monitor firmware. The
monitor features an auto-baud select, allowing
the serial port to match any baud rate from 2 to
56K baud set at the console. A switch allows the
user to select a clock rate of 2 or 4 MHz. The 2810
also features separate crystal control of the CPU
and baud rate IC's and LED's to indicate a Halt
state, ROM Enabled, and Interrupt Enabled. Sug-

using a built-in VHF Channel-3 modulator. All
software available for the TRS-80 will operate in
the PMC-80 and Level II BASIC or system cas
settes will load In this model without volume
adjustment. Disk-based programs can also run
on the PMC-80using the Radio Shack Expansion
Interface with all peripherals for the TRS-80 com
patible with the PMC-80 Including speech recog
nition, printers, RS-232 adapters, etc. Price is
$595 with modulator.-Personal Micro Comput
ers, Inc., 474 Ellis St., Mountain View, CA
94043.

CIRCLE 121 ON FREE INFORMATION CARD

CIRCLE ·122 ON FREE INFORMATION CARD

2516. The type of PROM is configured via a jump
er block specific to the PROM being used, and
four sockets are provided on the ICB-85 for the
PROM's. Two 8255A's are used to give 48 paral
lel I/O lines. In addition, two serial I/O lines are
available from the 8085A . Power requirement Is
+5V at 750 mA, plus power for the ROM's . The
price for the ICB-85 in 100-unit quantity is $290;
price for a single unit is $390.-Trabor Indus
tries, Inc., Computer Products Group, P.O. Box
2276, Gaithersburg, MD 20760.

LEVEL II 16K COMPUTER, the PMC-80, is a soft
ware and hardware compatible equivalent of the
Radio Shack TRS-80 Modell, Level II computer.
It Includes a cassette tape recorder, 16K RAM
memory, Level II Microsoft BASIC interpreter in
ROM, power supply, computer and keyboard all
housed In one cabinet . The PMC-80 will display
on either a TV monitor or on a standard TV set

then plugs Into it. To use, the recorder output
level is turned up until LED glows to indicate that
the signal level is high enough to be processed
into the computer. The Compuloader sells for
$12.95. prepaid or $14.95 if shipped C.O.D.
Sound Concepts, Inc ., P.O. Box 135, Brookline,
MA 02146.

SINGLE-BOARD COMPUTER, the ICB-85, is de
signed as an instrument or remote-processing
controller. It uses the 8085A processor with up to
16K bytes of ROM, 512 bytes of CMOS RAM, and
has capability for expansion through the STD
BUS. The CMOS RAM can be battery backed -up
with three AA-size batteries to retain data for
over two years. The board can accommodate five
different PROM's: 2708, 2758, 2716, 2732, and

SIGNAL PROCESSOR, the Compuloader, is a
signal processor that eliminates many of the
problems associated with loading programs from
cassette tape . It is self-powered and plugs direct
ly into the miniature phone-plug output jack of
the cassette recorder. The computer input line

More information on computer products is available.
Use the Free Information Card inside the back cover.



gested retail price Is $300.00.- CaJiforn ia Com
puter Systems, 250 Caribbean Dr., Sunnyvale,
CA 94086.

POCKET-StZED COMPUTER, the TRS-80 Pock
et Computer, features a large 24-character LCD
display with English-language prompting and BA
SIC programming, and include s a 1.9K random
access memory that retains information for the
300-hour life of its Internal batte ries. Pre-pro
grammed tapes available for the Pocket Comput
er Include real estate, civil engineering, personal
finances, aviation, a math drill, and a games
pack, and can be loaded with an optional cas
sette interface. The TRS-80 Pocket Computer

CIRCLE 125 ON FREE INFORMATION CARD

can also be used as a calculator-numbers may
be edited, stor ed, reviewed, and placed in mathe
matical equations with up to 15 levels of paren
thesis. The unit weighs six ounces and Is less than
seven inches long. Suggested retail price is
$249.95 and the optional cassette Interface Is
$49.00.- Radio Shack, 1800 One Tandy Ctr .,
Fort Worth, TX 76102.

POWER SUPPLY, the AIM-Mate Power Supply, is
designed to power a complete AIM microcomput
er system, such as the AIM 65, Memory-Mate,

Phoebe Dunn
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Video-Mate, and Floppy-Mate. The supply Is 2'1.
inches tall , slim enough to fit into many custom
enclosures , as well as the AIM-Mate case. The 4
X 10 Inch unit prov ides 5 volts at 3.5 amps, 12
volts at 200 milliamps, and 24 volts at .5 amp. For
use with either 115 or 230 volts AC input, the
supply Includes short-circuit and overvo ltage
protection. The price of the AIM-Mate Power
Supply (Including shipping in U.S.A. only) is
$79.00.-Forethought Products, 87070 Dukho
bar Rd., Eugene, OR 97402.

STATIC MEMORY BOARD, model 2032, pro
vides 32K of memory for S-100 systems and fea
tures a flexible bank-select scheme for memory
expansion up to 512K.

The model 2032 is selected when a byte indl-

A lotof giving
from you.

means a lot of living
for her.

eating its bank Is wr itten to the bank port. Both
the bank-port address and the bank(s) in which
the board will reside, are jumper-selectable. The
bank-select scheme is compatable with Alpha
Micro , Cromemco, and others .

The 32K of memory Is divided in four 8K
blocks, which are independently jumper-address
able to any 8K boundary In 64K. Each 8K block
can be made independent of bank selection,
while bank-dependent memory can be jumpered
to come up active on power-on and reset. Further
flexibility is provided by a jumper-selectable
PHANTOM Input, allowing byte-by-byte overlay of
the model 2032's memory, and an MWRITE input
that allows front-panel memory deposits. There
are no DMA restrictions.
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Available with 200-, 300- , and 450-nanosecond
RAM's, the model 2032 can operate at 4 MHz
without wait states . Jumper-selectable wait-state
generation is provided however, insuring compat
ibility of the slower RAM's with even the fastest
CPU's.

The model 2032 comes completely assembled,
burned-In, and tested for a suggested retai l price
of $700.00.-California Computer Systems, 250
Caribbean Drive, Sunnyvale, CA 94086. R-E
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Where does your money go, when you give to
United Cerebral Palsy?
To children. Who need braces to help them walk.
Therapy so they can strengthen. Recreational programs,
so they can enjoy normal childhood activities.
To adults. Who need educational and vocational training,

so they can achieve some measure of independence.
To research. To help find ways to prevent brain damage
at birth .
There is no cure for Cerebral Palsy, but it can be treated.
And that takes money. A little giving from you, will mean
a lot to all of us.



8 CHANNEL SCOPE
MULTIPLEXER, DM-12

- InputSenSitIVIty < 100Hz < 80MV
100Hz - 60MHz < 30MV
> 60MHz< 70MV

- SIze 6.25- x3 75- x2-
- External 9VDCpowersupplyIncluded (Model

MMAC-2)
- BNC Input Cable Accessory (Model PSA-2 add

51495)

- Push to read range (button) from lpF to

- ~~;~~~ration control
- In oneeasy to use, self-containedpack-

age.
- Battery powered, with "push to read " bat

tery sayer circuit (9V batteries not In
cluded).

- Size6.25" x 3.75" x 2"

Measure frequencies from 5Hz to 100MHz on your
digital voltmeter With a resolution of 311.2 digits 
easy touse- penectforfieldservice- labtestlng 
home hobbyist! ConnecttheDM-11to your DVM, set
the DVM to the 2VDC range, connect a Signal to the
OM·l1VIa aBNCcable(notIncluded)andmeasurethe
frequency of anysource HI Lo Range LED's Insure
fast accuratereadmgs.
- FrequencyRange 5Hzto 100MHz =~
- InputImpedance 1 MegOhm and tested!

Ready
to use!

LOW COST DM-8
CAPACITANCE METER MODULE

f:nr:~e~~~~~u~e ~~~~ tlg~o~~~lgff:F~ ~I,t
~~: ~ ~~ura: ~~~ ~a~ipita l capacitance

~e:; ~~:.ii~u~~d~~i;~~ I~a\hf~~~em~~~
~h~~~n~ 'I:m~~ ~led , maybe made before

Completely
assembled
and tested!
Ready to use!
INSTANT ORDER

INFORMATION
BELOW!

Completely
assembled
and tested!
Ready
to use!

- ~~ef)o~~a~~~~ ~~h~has66~ ~b~l load per
- Maximumfull screen ampntute 1.6 Voltsadjusta-

ble.
- Trace amplitudeand spacing controls.
- 4 or8 channel selector switch.
- 8 color codedinputcable, 24 ~ longwith insulated

alligator clips .
- External 9 VOC power supply included (Model

- ~~A~2~; x3.75" x 2"
- BNC Output Cable Accessory (Model PSA-2 add

514.95).

Convert your sjn~le channel scopeinto a 4 or8 chan
nel instrument; JUst connect the 0"1·12, 8 channel
SC0C:S multiplexer to your scope. clip the 8 input

~t _ ~th~a~~~a:~$~::rHt~f~al~iTrg~,~~
3MHz. Features separatespacing an8 trace amplitUde
controls andselectable sampling rate- all to insure
easy clear scopedisplay.

LOW COST HIGH FREQUENCY COUNTER NOW IN STOCK!!

c...
C
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7.55

P1ISTAGE & HAN DLING

ORDERS ADD

FREE ALBIA
" TEMPLATE"
WITH EVERY

ORDER RECEIVED

UPTO SIO.DD SI.9S

S\D.DI - m.DD 3.15

S25.DI - S5D.DD 4.65

S5D.D\ • SIOD.DD 6.45

ORD ERSom SI DD.DD
WITHIN UNITED STATES

If for any reason. whatsoever, you are not complete ly
sat isf ied with your pu rchase, return it w ithin 30 days of
purchase date for a fu ll refund - it's as simple as that!

FOR FAST AND DEPENDABLE DELIVERY SERVICE
CALL TOLL FREE: 1·800-243-6953 s~~·i ~l

WE Accm lASTER CHARGE. YISA AND Al EX CREDIT CARDS
~._"' ll;\\_ TIl. """""il U.s._.., ·ftrIiIl""''''lS''-

ALBIA ELECTRON ICS INC
24Albia SI. • New Haven. CT 06512

ALBIA SATISFACTION
WARRANTY:

///////1111111//" •• ",\\\\\\\\\\\\\ The Alb ia Model DM-? , 8 Digit High Frequency Counter is
easy to use , switch selectab le t ime base input by a single
BNC, nothing to bu ild - nothing more to bu y!
- 5 Hz to 550 MHz
- 8 big easy-to-read .43" high intensit y LED disp lay
- Cryst al (± 3 ppm @ 25 C) controll ed 0 .1 or 1.0 sec. ga te times
- Con venient bench top size (7"x 1O"x3")

N~VEb~e~~;~vRiaAT THIS $149~d~
LOW PRICE w ty

COMPLETELY ASSEMBLED. PRE-CALIBRATED . PRE-TESTED

REGULATEDTRIPLE POWER SUPPLY
BARGAIN PRICED ALBIA MODEL DM-6

A fully assembled and tested power supply that $99I 5
provides a solid, fully wired tr iple power supply
incl udi ng f ixed 5V @ 1 Amp, 5V to 15V @ 0.5 Amp,
and -5V to -15V @ 0.5 Amp - all supplies regulated, ~~::.~
short proof. Each supply has short indicator LED.
Complete and ready for use in a durable
(8"x6"x3 W') metal case.

FREE!!
NEW 1981
SPRING/
SUMMER
CATALOG

Exciting
new products!
Send today!!

CIRCLE 39 ON FREE INFORMATION CARD 79



Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

SATELLITE TELEVISION

SATELLITE antenna azimuth and elevat ion for
geostationary satellites in the western hemi
sphere. Send location (city /state) or distance and
direction with $5.00 to : ASTRO CHART SER
VICES, Box 1429, Albuquerque, NM 87103

BUSINESS OPPORTUNITIES

SATELLITE television ...Howard/Coleman boards
to build your own receiver. For more information
write: ROBERT COLEMAN , Rt. 3, Box 58-ARE,
Travelers Rest, SC 29690

Enjoy Satellite TV Now

Better than Cable TV-Over 200 TV and radio
services . Why waste money? Learn the whole
story and builda video system the family can
enjoy. No commercials , FREE movies , sports
and Vegas shows-worldwide, crystal clear
reception connects toany TV set. Big (8x 11 in.)
book loaded with details, photos, plans, kits 
TEllS EVERYTHING! Satisfaction Guaranteed.
Send $7.95 TODAY! Add $2.00 for 1st class (air mail) orcall
our 24hour C.O .D. rush order line (305) 862-5068.
GLOBAL ELECTRONICS,
P.O.Box 219-E, Maitland, Florida 32751

Special Category: $10

We don't just
sell information!
We Manufacture
Hardware!

From offsho re oil rigs.
data link s to hotel s
and backyard instal 
lations, we wrote the
book. Consta ntly up
dat ed, our 94 Plge

technical info rmation book and catalog gives yo u all
the facts. Inexpe nsive dishes, feeds . telem

etry software , kits and more. Recom 
mend ed readi ng by NASA . The Office

of Consumer Affa irs and quality com
panles like Roc kwell /Collins. Send
$7.95 today! CALL

24·hra. C.O.D . Hotline
(305) 339-7600

- C SPACECOAST '
- RESEARCH CORPORATION

Box 442-E, Altamonte Spgs, FL 32701

ORDER FORM
PLEASE INDIC ATE in whic h category of cla ssified advertising you wish your ad to
appear. For speci al headings, there is a surcharge of $10.

) Plans/Kits () Business, Opportunities () For Sale
) Education/lnst ruction ( ) Wanted ()

CLASSIFIED COMMERCIAL RATE (for firms or indiv iduals offering commercial products or ser
vices). $1.65 per word prepa id (no charge for zip code) .. . MINIMUM 15 WORDS. 5% discount
for 6 issues, 10% for 12 issues within one year, if prepaid.
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal Item) $1.00 per word
prepaid . . . no minimum .
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10¢ per word . All copy subj ect to publi sher's approva l. ADVERTISEMENTS USING P.O. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER
MANENT ADDRESS AND PHONE NUMBER. Copy to be In our hands on the 26th of the third month
preceding the date of the issue (i.e., August Issue closes May 26). When normal closing date falls on
Saturday, Sunday, or a holiday, issue closes on preceding working day.

To run your own cl l ••ll ied ad, put one word on elch of the lin e. below and .and thi s lorm 810ngwith your check
lor $1.65 per word (minim um 15 wordl) to:

That 's what the ads say. I s it true? Well, yes
~. no. You can receive 75 to 200 channels, but
not j ust anywhere. Those ads are written to
" ,11 expe nsive equipment , which you might not
r-ven he able to use. Only a complex computer
analysis of your location can te ll for sure.

Wl' offer an independent computer analysis
of your locati on, anywhere in t he wor ld . Our
vomp ute r will te ll you which sate llites you can
rr-eeive , where to point you r ante nna, & how
-trong th e sig nals are likely to be.

The cost'! Only $19.95 postpaid (A ir Ma il
$:!.UU extra) . We can save you hundreds-even
i housands -vof dollars. Send Money Orde r ,
check , or charg e it on VISA or Master Card.

Call Toll f ree ! 24·hrs . 800-228-2606
I n Nebraska, 800-642-8777

Satellite Computer Service
Dep t. RE , 1808 Pomona Drive

r, I_,a_s_C_'ruces, NM 88001 U .S.A.

- Sat ellit e TV- S atelliteTV!
Receive 200 Channels FOR THE HOME

Anywhere! Sick of Network TV?
Our receiver lets you get
over 75 channels of te le
vision d irectly from earth
orbiting cable TV satel
lit es!: HBO, Showtime, suo
per stations. sport s and
movies world wide .
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(PLEASE PRINT EACH WORD SEPARATELY,IN BLOCK LETTERS .)

1 2 3 4 5

6 7 ' 8 9 10

11 12 13 14 15

16 17 18 19 20

21 22 23 24 25

26 27 28 29 30

31 32 33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business-without investment. Write :BUSINESS
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

GROUND floor opportunity with new company!
Best marketing plan availab le in the United
States today. A superior product line, better
incentives and excellent bonus programs com
bined , offer the most success-oriented plan yet to
be announced . Write or call for free information.
ENHANCE MARKETING GROUP, (R), P.O. Box
26563, Salt Lake City , UT 84126 (801) 467-0473

$700 per month earnings possible fill ing out
income tax forms at home or tax office during tax
season. We show you how. Simple, quickly
learned . Details mailed free. No salesmen. Hurry.
Big demand . FEDERATED TAX, 2015 Mont rose,
Chicago, IL 60618

PROJECTION TV • . . Make $200.00+ per eve
ning assembling projectors . . . Easy . . . Re
sults equal to $2,500 projectors . . . Your total
cost less than $15.00 Plans, lens & dealer 's
information $14.00 Illustrated information
free . •. MACROCOM GKX Washington Cross
ing, PA 18977

CRT rebuilding machinery. $1000/$3000 weekly
possible when you own our patented picture tube
rebuilding equip ment. Training provided. Phone
(312) 583-656 5. Write: LAKESIDE, 4071 N. El
ston, Chicago, IL 60618

80
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518.75

1211.95

$140.00

MPSA18 .12
MPSA42 .16
MPSA43 .16
MPSA56 .12
MPSA70 .14
MPSA92 .14
MPSA93 .12
MPSA14 ,12
MPS2925 .12
MPS2926 .12
MPS3391 ,12
MPS3392 ,12
MPS3393 ,12

2N5770 .12
2N5771 .13
2N5772 .14
PN2222A.089
PN2369A .089
PN2907A.089
PN3565 .12
PN3567 .12
PN4249 .12
PN5138 .099
MPSA05 .12
MPSA06 ,12
MPSA13 .12

CH02A ~~$7'95
2K 'US
C2708 ., • S 4.75
1K x 6 450 ns
C2716/ TMS2516 (Inlel versrcm $6.98
16K 450N S SlOgle 5V Supply
TMS2532 (T I Pin Oul l
32K {4096 x 81450 ns
C2732 (Intel versrom
32K (4096 x 8) 450 ns
TMS2564
64K 18K x 8) 450 ns

16K STATIC RAM Sp.cl.' $22,115
TMM2016 ·3 16K 12K / 8) 300NS
16K MOS DYNAMIC RAM'S (16 PIN)
4116·20 (2ooNS) S2.118
4116·30 (300NS)CeramlC Specl.' 2.~5

4K MOS DYNAMIC RAM'S
TMS4060-30 Spec'.' 2.65
4K (4K xl) 300NS 22 PIN
16K CMOS STATIC RAM Spec'.'
6116 16K (2K x 8) 1S0NS 16 PIN S44.OO
64K MDS DYNAMIC RAM
4164 64K 164K x 1J 200N S 16 PIN $30.00
416454K (64K X l) lSONS 16 PIN $48,00

NOW. TWO
FULL

VOLUMES
OF

PRODUCT
DATA

• The one and only complete
integratedcircuit data selector.

• 3200 pages of techn ical in
formation .

.........: ~~,~o~af~~~ ~~:::censg~~Sd
(15,000 changes from the
1980 edition .

• New Developm ent Syste ms
and Custom I.C. sections.

• Four free quarterly updates .
REGULAR PRICE: $82.50
SPECIAL PRICE: $75.00

I-Fe! P AP
Tl061CP .n low Powe r
TlO62C P .99 Dual low Powe r
TL064CN 1.95 Qued Low Power
TL071CP .54 LowNoise
TL072C P .96 Dual LowNoise
Tl074CN 1.89 Quad LowNoise

itgg~~ :~ ~~tJ~r.:t Input

it~~ l:~~ ~~~~/~~hl~. 25mA

it~r~ 2:~ t~'§'hu~~~o~~5OOmA
TL431CLP .78 Adj. Pos. Vo~. Reg .

.09

.19

.14

.11

.24

.16

4,65
8.65
8.45

IUS
2.6 5
3.65
2.65

29.SO
2.65
2.65

7.45
7.65
7.65
5,72
7.95

10.85
10.95

LM741CN-8 ,28
LM747CN· 14 .50

3:~ ~~=.: :~
.48 LMI488N·14 .64
,25 LMI489N·14 .64
,52 LMI495CN·14 1.95
,84 LM1496CN ·14 1.38
.59 LM22 11CN·14 2,75

2.95 LM224CPC 1,50
,72 LM3081DC 1,58
,48 LM3403N ·14 ,85

1.12 lM3524PC 2,85
1,38 LM3900N ,48
1,69 LM4136N·14 .88

,59 ULN2Q03AN

1500V
1500V
1500V
1500V
1500V
2S00V
1500V

TRANSISTORS
TO·92 SMALL SIGNAL
2N3702 .099 2N4402 .079
2N3704 .099 2N4403 .079
2N3706 .099 2N4410 .15
2N3710 .099 2NS087 ,12
2N3904 .069 2N5088 ,12

2N3906 .069 ~~m~ :U
2N3907 .0llll 2N5221 ,14
2N4123.075 2N5223 .14
2N4 124 .075 2N5226 .14
2N4125.075 2N5227 .14

2N4126 .07 5 ~~~;~6 ::~
2N4401 .079 2N555t .14

6800 CPU
6802 CPU
5808CPU
6809 CPU
6810
6820
6821
6845
68SO
6852

6502 CPU
6504 CPU
6505 CPU
6520
6522
6532
6551

PROM'S
2,50 256 l>t, 16 PIN
2.50 256 bit, 16 PIN
3.45 l K. 16 PIN
3,45 l K, 16 PIN
4,95 21<, 16 PIN
4.95 2K, 16 PIN
7,95 4K, 18 PIN
8.45 4K. 24 PIN

19.95 4K, 24 PIN
27,95 8K, 18 PIN
19,84 8K, 24 PIN
78.00 16K, 24 PIN

,32 U NEAR l.C.' s
,29

:rs~~
1,58 LM358N-8
1,49 LM555N-8

,79 LM556N·14
,48 LM567CN·8

1,19 LM709C H
1,48 LM7 14CH
4,65 LM723CH

,48 LM723CN ·14
,48 LM725CN-8

1,211 LM733CN ·14
3,65 LM739CN ·14
1,98 LM741CH

5.95
7.95
4.45
8,45
US
1.98
3,45
1,98
3.45
1.98
4.98
4,95
7.45
4,95
7,85
7,95
8,45

38,00
32.00

74S288
74S188
93427/ 82S129
93417/82S126
93446 /7621
93436 /7620
93453/7643
93448 /7641
934511825181
82S185 /7 128
74S47817132
82S19 117138

8035 CPU
8039 CPU
8080A CPU
8085 CPU
8155
8212
82 14
8216
8224
8226
8228
8251
8253
8255
8257
8259
8279
8748
8755

LM301AN-8
LM307N·8
LM308N-8
LM308CH
LM309K
LM310HC
LM311CH
LM311N-8
LM316N-8
LM318CH
LM323K
LM324N
LM339N
N8T211N
N8T28N
SN754nNF

ETAL CAN
SMALL
SIGNAL POWER
2N404A 1.20 2N3055 ,56
2N697 .29 2N3440 .56
2N706 .29 ~N3771 1.29
2N1613 .29 2N3772 1.29
2N17 11 .29 2N3773 1,89
2N1893 .29 2N6133 .56
2N222IA .19 2N64891.25
2N2369A .22 2N6545 4.75

2N2484 ,24 ~~~~ z'~
2N2905A .39 2N6055 1:45
2N2907A .19 2N6079 3.85

N3053 .29

LED209
l ED211
LED212
LED220
LED222
LED224

OPTOELECTRONICS
L.E,D, LAMPS

T-1 3 mm Red
T·1 3 mm Green
T· 1 3 mm Yellow
T'1 J~ 5 mm Red
T-1 +~ 5 mm Green
T·l l . 5 mm Ye llow

DISPLAYS
FND357 .375" Common Cathode .99
FND500 .500" Common Cathode .99
FN0 507 .S(X)"" Common Anode .99
DL1416 25.00
4 d)Qlt. 16 segmen t alphanu menc dIsplay 16- ht.

ISOLATORS

g~:~°d~~ol~~~~~r
Dual cote Isolator
0010 Coupler
Opto Co upler
Optc Isolator
Octo I SOla~r

IlD 74
ILQ74
ILCT6
MCT2
TI111 1
4N26
4N33

7,95

6,45
8.45

Pric e
3,65
1.25
2,98
2,65
3,45
9.95
7.95

TECHNOLOGy+p~aNG+VALUE=ACTWE

Specl.' 3.95

CD410BBE 1.6i
CD4510BE .58
C04511BE .56
CD45'2BE ,72
CD4514BE 1.68
CD4515BE 1.54
CD4516BE ,75
CD4519BE ,52
CD4520BE .56
CD4522BE ,78
CD4526BE 1,25
CD4527BE 1.59
CD4528BE ,72
CD4531BE .84
CD4532BE .84
CD4539BE ,59
CD4543BE 1,44
CD4553BE 2,89
CD4555BE .515
CD4556BE ,58
CD4581BE 1.89
CD4582BE .~9.

gg:~rs~~ :~
CD4702BE 8.95_
4oo97PC ,72
4oo98PC .72
40161PC 1.20
40174 PC .N
40 175PC .SNI

,54
,89
.54
,54
,48
,74
.69
.38
.32
,79
,79
,79

:U
,24
,18
,24
,24
,n
.24
,24
,54
,24
,18
,18
,44
,54
,515

1.75
2,38

COMPUTER SUPPORT CENTER
MICROPROCESSOR EPROM'S

CHIP SETS

ECL RAM

CMOS
CD4040 BE
CD4041BE
CD4042BE
CD4043 BE
CD4044BE
CD4046BE
CD4047BE
CD4049BE
CD40SOBE
CD4051BE
CD4052BE
CD4053BE
CD4060BE
CD4066BE
CD4068BE
CD4C69BE
CD4C70BE
CD4071BE
CD4072BE
CD4C73BE
CD4C75BE
CD4076BE
CD4078BE
CD4081BE
CD4082BE
CD4C85BE
CD4086BE
CD4093B E
CD4C99BE
CD4104BE

~Active
~Eleclronic

"-d .t"_ .... "

5101

10410ADC/ HM2106
256 x 1 bit fully decoded 15NS 16 pin

CLOCK CHIP
MSM5832RS 12.95
MICroprocessor Beat-time Clock/Calendar

SINGLE BOARD COMPUTERS
ROCKWELL AIM 65 425.00

R6502 BASED MICROCOMPUTER SYSTEM WITH
FULL SIZED KEYBOARD, ALPHANUMERIC

20 CHARACT ER DISPLAY AND ALPHANUMERIC
20 COLUMN THERMAL PRINTER 1K RAM

SYNERTEK SYM·l 245.00
POWERFUL 6S02 8·BIT MICROPR OCESSOR

6·D IGIT HEX LED DISPLA Y. SINGLE 5V
POWER REQUIREMENT.

Part No.
2101·35 IK 1256 x 41350NS 22 PIN
2102,25 IK 11K x 1) 250NS 16 PIN
P2111·451K 1256 x 4) 450NS 18 PIN
P2112,35 1K 1256 x 4) 350NS 18 PIN
2114L Low Power 4K (1024 x 4) 300NS
2147 4K (4K x 1) 55NS
2147 4K 14K x l) 70NS

UART's
AY5·1013A
40 Khz Single SV Supply

IK CMOS RAM
1K (256 x 4) 4SONS 22 PIN l ow Power 3.45

4K CMOS RAM
~504 4K (4K x 115SONS 18 PIN 110MW
P6514 4K i lK x 4) 450NS 18 PIN llQMW

SHIFT REGISTERS
1403A (TO·5) dual 512 bd 2.98
1404A (TO'5) single 1024 M 2.98
3341APC FIFO 1 MHz 4.75
3342PC 84 bit 3.95
3347PC 80 bit 3.45

.~
Zilog

f80 ·SI0 10 1 s MHz22.45
280A·S1010 40 MHz27.85

28O-CPU 1 5 MHz &.95 280·S101l 1 s MHz22.45
280A-CPU 40 MHz 9.45 280A·S101l 40 MHz 27.85
Z80·P10 1 5 MHz 5.45 Z80·S1012 1 5 MHz22.45
Z80A·PIO 4 0 MHz 7.&5 Z80A·S1012 4 0 MHz27.85
zse .crc 25 MHz 5.45 Z80·S1019 1 s MHz1&.85
Z80A-CTC 40 MHz 7.&5 Z80A·S1019 4 0 MHz11.54
Z80·0MA 1 ; MHz 15.95 Z80·0ART 15 MHl ll .95
Z80A·OMA 4 0 MHz 22.95 Z80A·OART 4 0 MHz 14.85

MOS MEMORIES
MOS Static RAM's

CD4001BE .18
CD4002BE .18
CD4006BE ,59
CD4oo7BE ,24
CD4oo8BE ,~7

CD4009BE ,39
CD4010BE ,39
CD4011BE ,18
CD4012BE ,18

gg~~~~~ :~
CD4015BE ,515
CD4016BE ,32
CD4017BE .54
CD4018BE ,52
CD4019BE ,48
CD4020BE ,68
CD4021BE ,57
CD4022BE .79
CD4023BE ,19
CD4024BE ,44
CD4025BE .2Q

gg:g~~g~ l:fi
CD4028BE .54
CD4029BE .69
CD4030BE ,38

gg:g~g~ Ul
CD4035BE ,69

PLASTIC POWER TRANSISTORS
TIP29A .37 TIP41B .57 T1P122 .72
TIP29B .38 TlP41C .59 TIP125 .n
TIP29C .39 TIP42A .57 TIP126 .n
TIP30A .39 TIP42B .59 T1P1 27 .84
TIP30B .42 TI? 42C .64 T1P140 1.44
TJP30C .42 TIP110 .54 TIP141 1.64
TI?31A .38 TI? 111 .57 T1P142 1.96
TIP31B .42 TIP112 .64 TIP145 1.84
T1P31C .45 TI?1 15 .55 TIP146 1.98
T1P32A .42 T1P116 .59 TIP147 2.25
TIP32B .45 TIP117 .64 TIP2955 .83
TIP32C .48 T1P1 20 .54 TIP3055 ,70

41A .55 T1P' 21 .68 FT3055 .59

SUPER SPECIAL
VOLTAGE REGULATORS

7800KC series (TO -3) 1 amp 1.98
7800UC series (TO· 220 ) 1 amp .64
78MOOUC series (TO·2 20) lh amp .36
7900KC series (TO-3) 1 amp 2.45
7900UC series (TO·220) 1 amp .79
79MOOUC series (TO·220) !h amp .69

Available in 5, 6. a, 12. 15. 18, 24 volts



CIRCLE 2 ON FREE INFORMATION CARD

L M702H .79
LM703CN .19
LM109N .49
L M710N .79
L M711N , .19
L M723N .69
L M733N/ H 1.00
L M739N 1.19
L M741C N .35
MC 174I5 CG 3.00
LM 7"7N/H .79
LM748N/H .59
L MI014N 2.75
L Ml310N 1.95
L M14SSCN .59
L MI48&N 1.25
L MI 489N 1.25
L M1496N 1.95
L MI5S5V 1.75
L Ml SOON 2.95
L M1S77N-9 3.25
L MI I89N 3.20
L MI 896N 1.75
LM 2'002T 1.49
L M1877P 2.05
L M2878P 2.25
L M2896P-l 2.25
L MJ189N 2.95
L M3900N .69
L M390SCN 1.25
LMJ909N 1.15
L Ml914N 3.95
L M3915N 3.95
L M3916N 3.95
RC 4I36N 1.25
RC 4151NB 3.95
RC 4194TK 5.95
RC4195T K 5.49
K B4428 4.25
K B"" 29 5.95
L M4500A 3.25
IC L8038B 4.95
LMl 3080N 1.29
L MI 360DN 1.49
1513SN 1.95
154SON .as
15451C N .39
15492 .89

74CI 95 1.59
74C221 1.95
74C:NO 2.25
74C244 2.25
14C373 2.49
74C374 2.59
7"C9lH .19
74C9OJ 1.15
74C911 10.95
74C912 10.95
74C9I5 1.69
74C917 10.95
14C922 5.49
74C923 5.75
74C925 7.50
74C926 7.50
aoC95 .79
8OC97 .79

.75
1.89
2."
3."
2.25
1.69
1.60
1.49
1.69
1.59
1.39
1.39
1.39
1.69
1.69

LI NEAR
L M340T-S 1.25
L M340T- 12 1.25
L M340T· IS 1.25
L M341p·5 .75
L M341P- I2 .75
L M34IP -15 .75
L M342p· 5 .69
L M342P- I2 .69
L MJ.42P-15 .69
L M34aN 1.25
L MlSOK 5.15
LF 35IN .60
L F 3S3N 1.00
L F 355N 1.10
L F :1S6 N 1.10
L M358N 1.00
L M359N 1.79
L M370N 4.49
LM373N 3.25
L M377N 2.95
L MJION 1.25
L M381N 1.95
L M382N 1.79
L MJ8.4N 1.95
LM386N- 3 1.29
L MJ87N 1."5
L M389N 1.35
L M392N .69
L F 398N 4.00
L M399H 5.00
TL4904CN 4.49
T L"96C P 1.15
NE51 0A 6.00
N E529A 4.95
N E53IH 3.95
NE S36H 6.00
NE540 H 6.00
NE 544N 4.95
N E550A 1.30
NE 555V .39
LM556N .99
NES64N 3.95
LMS65N 1.25
L M566C N 1.95
L M567V 1.25
N ES70N ".95

74C
74C I06
74C I07
74CI51
14C I54
74C157
74CI60
74C 161
7"C162
74CI 63
74CI 64
14C173
74C174
74C I75
74CI9 2
74CI93

O~OIb
Function Price
CMOS Pr e c is io n T Im e r 14.%
s to c w atcn C hip, X T L 22.95
31b Di gi t A/D ( LC D D ri ve ) 16.95
IC , Ci rc u it Board , D lspl ~y 34.95
31,']Di gi t A/D (LED Dr ive) 15.95
IC, C ircuit Boa rd , Di spl ay 18.95
31,', Di gIt A/D LC D D is. H L D. ta.ss
31r'.z D igit A/D LED Dis . HL D. 17.95
L o w B~ttery Volt In d Ic a t o r 2.25
C MO S LED St o p w a t ch /Ti m er 12.95
s t c ewat cn ChIp, X T L 19.95
T on e Ge ne rato r 5.15
T one Ge ne ra t o r Ch ip , X T L 9.95
O sc il la to r Co ntroll e r 6.SO
Fr oQ. C ou n te r Chip , X T L 11.10
seve n Deade Co u n te r 17.95
Cl ock Ge ner a to r 3.95
4 F u n c . CM O S St op w at ch C KT 13.95
4 F u n c . St opw atch c n tc, X T L 19.95
8· D lglt U ntv , Co u nt er C .A . 32.00
8-Dig lt Freq . Co unte r C.A. 26.95
8-D Igl t F req . C ou n t er C. C. 21.95
<I-D ig it LED U p/D o wn Co u nt e r 12.95
a-D ig it trnlv. LE D Drive 10.%
LC D 414 D igit Up Cou n t er D R I 11.25
8-D ig lt u ntv. Co u nt e r 31.95
5 F u nctio n C o u nt e r Chi p, X T L 74.95
C MOS B in Prog . Timer /C ou nt er 4.95
CMO S Dl vl d e ·b y ·256 RC Timer 2.05
C MOS BCD Prog. Ti m e r/Counter 6.00
CM 05 BCD Pr o g. Time r/ C ounte r 5.25
CMOS 555 Tim er (a pin) 1.45
CMOS 556 Timer (14 p in ) 2.20
C MO S oe Am p Co m p ar at or 5MV 2.25
C MO S o s Am p E x t . cmvr . 5MV 2.95
C M OS Du al o e A m p C ompo 5MV 3.95
C MOS T ri O p A mp Co mp o IOMV 5.35
CM OS Q uad O p A m p Cam p . 10MV 7.SO
C MO S Q ua d Op A mp Comp o IOMV 7.50
v crt eae Co nve rte r 2.95
Wa vef orm G en e rator 4.95

~g~~I1~~~cd~OJ::~t~l;mcRP;T. ~iode 2t~
Vo lt Re f / Indicat o r 2.50
V o lt Ref In d ica t o r 2.SO

Par t N o.
7~5 1P I

7045E V /Klt *
7l06C P L
7106E V /Kit *
7107CP L
7l 07E V / K lt*
7116CP L
7ll 7CP L
72011DR
7205IPG
nos E V /KIt *
7206CJ P E
72ai CE V/ K it *
7207A IP D
7207A EV/K it*
72ll11PI
7209IPA
721SIPG
72I5E V / K it *
nI6A lJ I
n I6C IJ I
12I6D IP I
n17 IJ I
n 18C IJ I
72241P L
7226AI JL
7226AEV/Klt*
72401J E
72421J A
7250IJE
7260IJE
7555IPA
7556IP D
7611BC PA
7612BC PA
162I BC PA
7631CC P E
764IC CP D
7642CCP D
7660CPA
8OJ8C C P D
8048CC PE
~9CCQ

8211C PA
82I2C P A

74C OO .39
74C02 .39
74CG4 .39
74COS .39
74C IO .39
74C14 .75
74C20 .39
74C X! .39
74C42 1.39
74C48 1.95
' ''C 1l .19
74C74 .79
74CSS 1.95
74C86 .99
74C I9 6.95
74C90 1.29
74C93 1.29
74C95 1.59

CAPACITOR CORN ER
50 VOLT CERAMIC OISC CAPACITORS

Va lue 1-9 10-99 100+ IVa lu e 1-9 10.99 100+
10 p f .08 .06 .05 .00IJlF .08 .06 .05

~ ~ ~ s s s :gr;#F s ss
100 p f .08 .06 .05 .022JlF .09 .07 .06

~~ ~ ~ s ss fdlfF :n :~~ :n
100 VOLT MYLAR FILM CAPACITORS

.00lm f .12 .10 .07 1 .022m f .13 .11 .08

.0022mf .12 .10 .07 .047mf .21 .17 .13

.0047m f .12 .10 .07 .l m f .21 .23 .17
,Olmf .12 .10 .07 .22mf .33 .27 .22
+20 % D IPPE D TANTAL U id l C AP AC ITORS

: f~~35VV :i;:~ :~ I : ~f :~~ :~
.22/ 35V .39 .34 .29 .53 .47 .37
.33I35V .39.34 .29 4. 7125V .63 .56 .45
.47/ 3SV .39 .34.29 6.I /25V .79 .69 .55
.68/ 35V .39 .34.29 15j25V 1.39 1.25 .95
1.0/ lS V .39 .304 .29 22j6V .19 .69 .55
M INI . A LUM INUM ELECTROLYTIC CAPACIT ORS

Axia l J.99 IllO-499 500+ R adia l 1--99 100-499 SOH
.47/S0V .16 .14 .10 .47/25 V .15 .13 .12
1.0/SOv .19 .16 .12 .47/SOV .16 .1" .13
3.3j50v .17 .15.11 1.0/ 16V .15 .13 .12
4.7f25V .11 .15 .11 1.0j25V .16 .1" .13
IOj25V .18 .15 .11 1.0/50V .17 .15 .14
10/SOv .19 .16 .12 4.7/ 16v .15 .13 .12
22I25V .19 .16 .12 4.7f25V .16 .14 .13
22j5(JV .~.2O .u 4.7/SOV .17 .15 .14
47/25V .25 .21 .19 10/ 16V .15 .13 .12
47/SOV .29.25.2.3 10/2SV .16 .1" .13
Iooj2SV .28 .24 .22 IO/SOV .17 .15 .14
l00/SOV .41 .37 .34 47!SOV .25 .21 .19
22Oj2SV .39 .34.33 IOO/16V .21 .17 .14
22O/SOV .49 ."5 .41 l00j25V .25 .23 .21
470j2SV .54 .49 .45 l OO/SOV .37 .34 .31
l(0) /16V .79 .69 .61 22O/16V .25 :21 .19
22OO/I6V .89 .79 .69 470j2SV .35 .31 .27

Sl'!ll

;~i
'"'"'"'"'"
~::

'"'"",
~:
. ~

'":~
:~

$ 10.95 ea.
50pe. . $ 1.95

50 pe . . $ 1.95

50 pe. . $1.95

50 pe. . $ 1.95

50 pes, $ 1.95

50pe.. $ 1.95

•__ Il

14 ....... _ l 4

14 ;,.""bOt":.. ~
d__ ... " 14

-......<od )6

15 . ....... . .... H
16 .~••"" : 4-:: ~~.. ~ .
11 _ l 4 -

15 _ b ' JCi'
H .· "" 11 '
l 4 "" l4 -

;: Z~:: ~ ·
l4 _ l 4 -

:4 1>' ·1 H -
40 1" ·
40 "" '4 '·
4 ~ " J' .

.. .. .. ' 1'0• •

~ o.."'''T'_~~

..,--
• Mate WIth Standar d IC

Sockets

lINIlI" l
lIN10ll4
1Il4 10l .)f
lIN1 06 1l
lIl41OG l4

• Fully An embled and T, sted :~: :~ ~

• Inttg ral Molded On Strain :~: :~~ i:
R, li.f 'n4,1"l

914 11514

• U n. ·By ·Li ot Probu bili ty :;:: ;~ ~
9 l 41 U l 4

Dip Jum pers are used for jump· 9 l 41U J$

en ng within a PC Board; inter· :;: : ;:~~
connec t ing betwee n PC Boards. 9Nl:!6 :M
bKk~lalleS and m~th, r boards; :;::~ ; ;~
and Inlerf .el ng Input/ ou tput lI~41U 36
sill"als.

lSOK 180K 220K 210K 330K
390K 410K 560K 6SOK 820K

22K 27K 33K 19K 47K
56K UK a2K lOOK 120K

3.3K 3.9K U K 5.6K 6.8K
1.2K 10K 12K 15K 18K

1M L2M I.SM UM 2.2M
2.7M 3.3M 3.9M 4.7M 5.6M

Includes Resistor Assts. 1·7 (350pcs.l

10 Ohm 12 O hm 15 Ohm 18 Oh m 22 O hm
21 0 h m 33 O hm J9 Ohm 47 O hm 56 O h m

68 O hm 82 O h m 100 O hm 120 Ohm ISOOh m
ISOOhm 220 Ohm 270 Ohm 3JOOhm 390 Ohm

470 O hm 560 O h m 680 O h m 820 Ohm I K
1.2K U K UK 2.2K 2.7K

Sea.

S ea .

S e a .

S e a .

S e a .

S e a .

Sea.

ASST . 6

ASST.8R
ASST . 7

ASST . 3

ASST . 5

ASST . 2

ASST . 4

ASST . 1

• DISCRETE LEDS --==-X C556 R .200" re d ' /$1 MV 50 .035" r od 6/S1 X C 11l R .190" rod 5/ $1
X C556G .200" s rc e n '/Sl X C209R .125" re d ' /$1 X CI ll G .190" gre e n '/$1
X C55(iY .200" ye l lo w '/Sl X C209G .125" g ree n '/Sl X C I llY :190" y e llow '/$1
X C556C .200" c lear '/Sl X C209Y .125" y e llo w ' /Sl X C l ll C .190" c lea r '/Sl
X C22 R .200" red ' /Sl X C526R .HIS" red S/Sl

t!!(J)D ~~~~'H"cll;:. ~.~X C22G .200" gre en '/Sl X C526G .185" g re e n '/$1
X C22Y .200" y e llow ' /$1 X C526Y .185" yellow </Sl
MV IOB .170" red ' /$1 X C526C .185" c lea r '/$1 Rl-2 .. $ .3 ge8. o r3/$1 .0 0

C.A. - Commo n A n odc DISPLAY LEDS c .c . - Co mmon Cat hode

Ty p e Pol ari t y HI Price Type Polarity HI Pr ic e
MA N 1 C .A. -red .270 2." DLG S07 C. A.--gree n .500 1.25
MA N2 5x 7 D.M .-red .300 .." 0L7Q04 c .c.e-r ed .300 1.25
M A N 3 C .C .- re d .125 .25 OL701 C .A .- red .300 1.25
MANS2 C. A .--gre e n .300 1.25 DL728 C. C.-red .500 1.49
MA N 54 c .c .e-areen .300 1.25 OL 7"1 c .Ac-eec .... 1.25
MA N 71 C.-A.-red .300 .75 DL7 46 C.A.-red : I .'30 1.49
MA N 72 C .A .-re d .300 .75 01...747 C. A .-red .600 1.49
MA N 74 C.C.- re d .300 1.25 DL1 SO c. c .s-ree .600 1.49
MA N 82 c .Ac-veuc w .300 .., DLOM7 C. A .- o ran ge .BOO 1.49
MA N 84 C .C .-ye llo w .300 .99 OL0 850 C.C .- o rangc .BOO 1.49
MA N 3620 c.Ac--c rens e .300 ... DU3B C.C .- red .110 .35
MA N 3630 C.A.-ora ng e t 1 .300 .99 FN DlSa C.C . : I .357 .99
MA NJ6.40 c.c.e-crense .300 .99 FN D359 C .C . .357 . 75
MA N 4610 C.A.-oran ge ..00 .99 F N DS03 C.C . (F NOSOO) .500 .99
MAN 6610 C.A .-orange-O D .560 .99 FN DS07 C .A . (FND510) .500 .99
MA N66X! C.A.-ora nge 1 1 .... .99 HD5P-340I C .A .- red .BOO 1.50
MA N 66.a C.C .-oran ge- D D .560 .99 H D5p·340~ C.C. - re d .BOO 1.50
MAN 6650 c.c .r-cra nse t 1 .sso .99 5082·7751 C . A .,R. H . D .--re d .' 30 1.25
MAN 6660 C. A. -ora ng e .... .99 5082-7760 C .C . ,R .H . D. - re d ..30 1.75
MAN 6710 C.A .-re d - D D .sso .99 5082-7300 4x 7 sg l. d lg. R H O .500 22.00
MA N 6150 C.C .-red : 1 .sso .ss S082-1302 4x 7 sg l. d ig. L H D .500 22.00
MA N 67BO C.C .- re d .sso .99 5082-7304 o ve mce. ch ar. ( .t 1) .600 19.95
O L 0 304 C. C.- o ra n ge .300 1.25 " N28 Photo x srs t c r onto-nct • •99
o L 0 307 C. A. -orange .300 1.25 LIT-I Ph o to x s tst c r oct c -t scr . .ss
DLGSOO C.C .--g re e n .500 1.25 MOClOI0 Optica lly Iso l.T r la c Dri ver 1.25

SOCK ETS RECEPTACLES

Test ....XTOO L Sockets d=
ZERO INSERTION FORCE

* N ickel Boron Pl ating * N ic k el Boron P la t ing

. : ~~~'t:~rn=I~~!~C Body : ~'i~~ ~~~:~~~i~a~t~dY U
Pa rt N o . P in s P ri ce IPa rtNo. ~Price ~ Pins~ I PartNo. ~Price
2l4-3JJ9 14 p in 5.95 222-3343 22 p in 9.95 214-3592 14 p in 9.75 222-3596 22 pin 12.95
216-3340 16 pln 6.49 224-3344 24 p in 9.75 216-3593 16 p in 9.95 22"-3597 24 p in 12.75
218-3341 18 p in 7.95 228-3345 28 pin 11.95 218-3594 18 p in 10.95 228-3598 28 pin l U 5
220-3342 20 pIn 8.95 240-3346 40 p in 12.95 220-3595 20 pi n H .95 240-3599 40 pin 15.95

$10.00 Mi n . O rd er - U .S . Fund s Only S pe c S heet s _ 25.
C ali f . R eside nts Add 6% Sa le s Ta x S end 52. Po stage for your
Postage - Add 5 % p lus $ 1 lnsu ra nc e FREE 19 81 J A MECO C ATALOG---J PH ONE

ameco OROERS
WELCOME

(415) 592-8097

MAIL ORDER ELECTRONICS - WORLDWIDE
1355 SHOREWA Y ROA D, BELMONT , CA 94002

7181 PRICES SUBJECT TO CHANGE

iI A P PRODUCTS I

DIP JUMPERS
- mnw

SN 7400N .25 7400 S N 74156N . 79
S N7401N .20 S N 741S7N .69
SN7402N .25 SNl -472N .29 SN7-4160N .89
S N740JN .25 S N1473N .35 SN ]4161N .89
S N74G4 N .25 S N7474N .35 SN7U62N .89
SN 7405N .29 SN1475N ." SN74163N .89
SN7 406N .35 S N741\i N .35 S N 74164N .89
SN 7407N .35 S N7479N ' .00 S N 74165N .89
S N7408N .29 SN7480N .50 S N 74166N 1.25
SN7-409N .29 SNl412N .99 SN74167N 2.79
S N741DN .25 S N 1483N .ss SN l4170N 1."
S N7411N .29 SN748:SN .89 SN14172N .."
SN1412N .35 SN 7486N .35 SN74173N 1.39
SN 7413N .<0 SN7 489N 1.75 SN74174N .99
SN7-414N .69 S N7490N ." SN 74I 7SN .89
S N7416N .29 S N7491N .59 SN 74176N .79
SN74 17N .29 SN 7492N .., SN741 71N .79
SN 742QN .25 S N7493N .., SN74179N 1.49
SN 7-421N •29 SN7494N .ss SN 74180N .79
SN74 22N .., SN7495N .ss SN7 41alN 2.25
SN7 423N •29 S N74% N ... S N74142N .79
S N7-425N .29 SN 7497N 3.00 SN74184N 2."
S N7426N .29 SN74100N 1.49 S N7418$N 2."
SN 7427N .25 SN74107N .35 S N7419QN 1.25
SN7 428N ... SN 74109N .39 SN1 4191N 1.25
SN7430N .25 SN74116N 1." SN 74192N .89
SN7432N .29 S N74121N .39 S N7419J N .89
SN1 437N .25 SN14122N .55 SN74194N .89
S N7438N .<0 S N1412JN .59 S N74195N .ss
S N74:J9N .25 S N 74125N ... SN7 4196N .89
S N7«O N .20 SN 74126N ." S N 74197N .89
5N 7"" IN .89 SN 74132N .75 5 N74198N 1.49
S N7""2 N .59 5 N74136N .75 5N74199N 1."
5N 7""3N 1.10 SN 74141N .99 5N7422IN 1.25
5N1 444N 1.10 5 N14142N 3.25 5 N7425I N .99
S N7""5N .89 SN7 4143N 3." 5 N74276N I."
5 N1446N .79 S N741""N 3.49 5N74279N .79
SN 1"" 7N .69 S N 74145N .79 SN74283N 1."
5N1448N .79 5 N14141N 1." 5 N 74284N 3."
5N7 4SON .20 5N7414aN 1.29 5 N74285N 3."
SN1 451N .20 S N741SON 1.25 5 N74365N .69
5 N7453N .20 5 N74151N .ss S N74366N .69
5 N14M N .20 S N74152N .69 5 N74367N .69
5N14 59A .25 S N74153N .79 SN74361N .69
5N7460N .20 5 N741S4N 1.25 5N74J90N l.49
5N7470N .29 S N74155N .79 5 N74393N l.49

74L5 00 .29 74LS 74L5 192 L iS
74L501 .29 74L5 193 1.15
74L502 .29 74LS92 .75 74L5 194 1.15
74L 5 03 .29 74L 593 .75 74L5195 1.15
14L 504 .35 74L595 .99 74L5 197 1.19
74L505 .35 74L 596 1.15 74L5221 1.19
14L508 .29 74L 5 107 .., 74L~ 1."14L509 .35 74LSI09 .., 74L5241 1."74L510 .29 74L5 112 .., 74L 5242 1.95
74L 511 . 75 74L5113 ." 74L52 43 1."74L S 12 .35 74L5 114 ." 74L 5244 1."74L513 .59 74L5 122 .89 74L5 245 2."
74L5 14 .99 74L5123 1.25 14L 5247 1.19
74L51 5 .35 74L5 125 .89 74L5241 1.19
74L 5 20 .29 74L 5 126 •55 74L5 249 1.19
74L52 1 .35 74L S 132 .99 74L5 251 1."74L522 .35 74L 5 133 .89 74L5 253 .99
74L526 .35 74L5136 ." 74L5 257 .89
74L527 .35 74L5138 .89 74L 5258 .99
74L 5 28 .35 74L 5 139 .89 74L5 260 .69
74L5 3O .29 74L5151 ... 74L5 266 .69
74L532 .35 74L5153 .89 74LS273 1.95
74L 533 .59 74L 5154 1.75 74L5279 .75
74LS3 7 .., 74L5 155 1.19 74L52&3 1.09
74L5 38 ... 74L5 156 1.19 74LS 29O .99
741...5 40 .35 74L5 157 ... 74L5 293 .99
741...542 .89 74L5 158 .99 74L 5298 1.25
74L54 7 ... 74L5 160 1.15 74LS 3S2 1.29
741...541 1.15 74L5 161 1.15 74L5 353 1.29
741...549 1.15 74L 5162 1.15 74L5 365 .75
741...551 .29 74L5163 1.15 74L5J66 .75
74L5 54 .29 74L5164 1.25 74LS 367 .75
741...555 .29 74L 5165 1.25 74L 5368 .75
74L513 .., 74 LSI 68 1.19 74L 5 373 1.95
14L 5 74 .., 74L5169 1.19 14LS374 1."14L57 5 .59 74L5170 2.49 74L53 15 ...
74L5 76 .., 74L5173 1.39 74L5 JS6 .69
74L57& ... 74LS 174 .99 74L5 393 2.49
74L583 ... 74L 5 115 .99 • 74L 5 399 2.49
74L5a5 1.25 74L S1&1 2.95 74L5670 2.49
74L 586 .., 74L S I9O 1.25 II L595 1."74L5 90 .59 74L 5 191 1.25 al L5 97 1.95

"500 .50
748

745 243 ~25

74502 .50 745244 ~25
74503 .50 745124 2.49 145251 l.4 5
74504 .55 745 133 .55 7452$3 1.45
145 0S .55 745 134 .69 745257 1.35
74508 .50 74S135 . 1.19 745 258 1.35
745 09 .50 7451 36 1.75 745260 .79
74510 .50 745 138 1.35 745 280 2.95
745 11 .50 7451 39 1.35 145 281 .."14515 .50 145140 1.15 745288 .."745 20 .50 745151 1.35 745 373 3.49
145 22 .50 745153 1.35 745 374 3.49
74530 .50 745 157 1.35 745 387 s."14532 .55 7451 58 U S 1454 71 19.95
745 38 .69 745160 1." 145472 19.95
145 40 .55 745174 1.59 745473 19.95
74551 .50 745 175 LS9 745474 21.95"... .50 745 188 .." 745475 21.95
74565 .5O 145194 1.95 745570 7.95
74574 .79 745 195 I." 745571 7."
745 86 .79 745196 3." 7455 72 19.95 .
745 112 . 79 745 240 2." 745 573 19.95
745113 . 79 745 241 2." 745940 ~15
745114 . 79 7452 42 ~25 74S94I a is
CAJOIOH 1.01 CA-L1NEAR C A J089N 3.75
CA3013H 2.15

C A J060N 3."
C AJ 096N 3."

C AJ023H 3.25 CAJI30H 1.39
C A3OJ5H 2.41 C A 3080H 1.25 CA1I40H 1.25CA308IN 2.00C A3039H 1.35 C A 3Q82N 2.00 C AJI 60H 1.25
CA J046N 1.30 CAJ083N 1.60 C A3401N .59
CA J059N 3.25 C A 30B6N .ss C A 3600N 3.50

C D<OOO .39 C D 4098 2.49
C D4001 .39 CD-CMOS CD<"" . 75
C D4002 .39 C D4SD7 .99
C D<OO6 1.19 CD4041 1.49 C D<'" ~"CD4OO7 .25 C D4042 .99 CD4 5IO 1.39
CD<'" ... C D4043 .89 C D4511 1.29
C D40IO ... CD<'" ... CD451 2 l.4 9
CD4 011 .39 CD< C>06 1.79 C D4514 3."
CD4 0I2 .25 CD4 047 2.50 CD4 5I5 2.95
CC4011 ... CD< '" 1.15 C C45I6 1.49
CC40I4 1.39 CD4 049 ... CD4511 1.79
CD40 I5 1.19 CD< "" .69 CD45I9 .89
CD4016 .59 CD40SI 1.19 C D4520 1.29

(J) C C4017 1.19 C D<1lS2 1.19 C D<'" 1.19

o CC4018 .99 CD<'" 1.19 CD4521 1.79
CD40 I9 ... CD<056 2." C D4529 1.95Z C D<02O 1.19 C D<"" s.ss C D4543 2.79

0 C D402I 1.39 C D<"" l.49 CC4562 11.95
CD<022 1.19 C D<056 .79 C D<'" 2.79II: C D4023 .29 CD<068 .39 C D4583 VI9

I- CD< '" . 79 C D4D69 ... C D4584 .75o CD<025 .23 CD40 70 .55 C D472.3 1."
W CD<026 2.95 CD4071 ... C D4724 1."
....I CD4D27 .es CD4072 ... M CI4409 14.95
W CD< 028 ... CD4073 .39 M CI""IO 14.95

I CD<029 1.49 CD40 15 .39 MC I4411 14.95
0 CD< "" ... C D4076 1.39 MCl44I2 H.95

is CD<'" 3.49 CD4 078 .55 MC I4419 .."CD< 035 .99 CD408 1 .39 MCI 4433 13.95

< C D4MO 1.49 CD< 082 .39 MC14S38 2.49
II: C D4093 .99 MCI454 1 1."

82



102 -P20
10 2·P22
10 2·P20

- 8080A /80BOA SUPPORT DEVICES

$3. 9 5
$4 .95
$ 5.9 5
$6.9 5
$3. 2 5
S3 .9 5

Pric e

1" rl l e ' . 11 "1. cla( h .
t"""t.. , e"", • .,Ion el
l lI'f IIh. 1'1N el At el
DC. " I'Cll l"

OutputIn put
11 7V/6 0H :z
117 V/60Hz
11 7V/60 H:z
117 V/6 0Hz
1 17 V/6 0H z
120 V/60H z

AC and DC Wall Transformers

Bourns Potentiometer
3/4 Watt Single Turn

ITOP AOJUSTMENTI

Va lues : 500 n l K 2.5K 5K 10 K
2SK SDK lOOK 2S0K SOOK SM. g

INDI VI DUAL PRICI NG:
1·49 50 -99 100- 999 l K-up

.19 .17 .15 .12
GB174 $1.95/1ot

(2 5 p ieces a ll 11 ass t . values l
To order: Speci fy Bourns 3355 - ( Value desired)

AC 2 50
AC 5 00
AC100 0
AC170 0
DV 9200
DC 9 0 0

ceu
"'O lt Inp", t /O u IP" 1
Prio r ity Il'It.r. ",pt Cont.al
8 '· 0IruUel'l.1 8 " IOrlvo.
Cloc .. ael'le"tor /Orlv.r
0"' 1 Or lv• •
Sy Jt . mCont roll . r/Bu t Or lv••
SYl te mCantr all. ,
I/O f:Kp . nde r lo r 4l Se rln
A5YI'I~I'I 'O l'la" i Co mm . EI.mel'lt
PrOI. Comm . I/O (U SA R TJ
Plo "lnl."'11 Tlm.r
Prell . "" .l pn . r.l l/O IPPI)
Pro,. OMA COl'lt . o t
PIOt . ll'lt .""pl Ca l'lt. ol
PIOI . C RT C o nt , oU. r
Proll. K. Yb olf d / OIHII. y Il'IIer l . (.O
o et e r 0", Rece ive .
SYl t.m T lm ln , EI.ment
"'O lt Bl,O lr. dlol'l.t Roc.lv• •
"' 81t e l-O l•• Cl lon.l R. co lv. '
"8It~Ir.CtlO I'l'IR.co l v.r

MICROPROCESSOR COMPONENTS
INSIOIOA
OPl Zll
OPU) I
OPUI60_
0""'"
""""O"'D
IN SU(J

'""'"0 ""1
0""'"
""""0.""0_
"""~o",n
0""'"0"""0""'"0....,'
0 """,

CLOC K MODULES
MA 102 3 . 7 " Lo w Cost Digital L EO C loc k Mo dul e 8. 9 5
M A1026 . 7" Dig. LED A larm Cloc k !Therm omet er 18 .9 5
M A 50 36 .3" L o w Cos t Digital LED Clock lTim er 6 .95
M A1002 .5 " L ED Dis pl ay D ig. C lock & X f o rme r 9.95

TRANSFORMERS
Xfo rme r for M A 1023 Clo ck M od u les 3. 4 9
Xfo rmer fo r MA1 02 6 Clock Mo dul es 3 .4 9
Xf orme r for MA5 03 6 Clock Mo d ules 3.4 9

Transistor Checker

~~::'~~duetorClockModules
12VDC

AUTOMOTIV EI
INST RUME NT

CLOCK
A PP LICATIONS:
• In -da sh a ut o cloc ks
• After ·mark e t auto/

R V clocks
• A i rcraft 'mari no el k s.
• 12VOC ope r, in stru.
• Po rubl e/batter y

po w er ed in st r u m n ts.

Featu res: Bright 0 .3" gree n display . Interna l crystal t ime
base. 1:0.5 sec./dav accur.Auto .dlspl ev brigh tness con trol
logic. Disp lay colo r f ilte rab le to b lue , blue-green. gree n &
y ellow . Complete- ju st a dd sw itc h es and len s.

MA 1003 Modu le $16 .95

c...
C

~....
(0
CD....

D·Su b m in iat ure Plug • . .•.•• $2.9 5
D·Subminiatu re So cket . , , . • $ 3. 50
Co ver fo r DB25P/S $ 1.7 5
P.C, Edg e 122 /4 4 Pin ) . .• ' ••• $2,95
BNC Plu g •.• . . , , , , •• , • $1,79
BNC J ack , , . . . , , . , , • . . $ 3 .7 9
U H F Ad ap t er . .. • . • • • .. . $ .4 9
UHF Panel Recp . , $ 1.29
UHF Ad ap ter . , .. . . . . . • . $ 1.6 0
UHF Plu g . . . .. • . . • . • • . $ 1.6 0
BNC Plug . . . . . • • • • . • • , $ 1.7 9
BNC Bu lkh ead Recp. • • .• • , $1,29

CONNECTORS\4 "'~: '_UM... A 'up

FULL 8-8 1T
LATCHEO OUTPUT
19·KEY KEY 80 A RD

JE610 ASCII
Encoded Keyboard Kit

l~
~

TRS-80
16K Conversion Kit

Exp and yo ur 4 K TRS·80 System to 16K.
Kit comes complete wit h :
*8 ea. MM5290 IUPD 416 /4116) 16 K Dyn , Ram s l-NS)*Dceument atl on fo r Convers ion

TRS-16K2 · I S0 NS $39 .95
TRS-16K4 · 2S0 NS . .• . . .... .•.•.•. $29.95

JE600
Hexadecimal Encoder Kit

-'-- - ~
_._~)

Enclosur e Panel
Mod el No. Width PRICE

DTE-8 8.00" $29.95
DTE-11 10.65" $32.95
DTE-14 14.00" $34 .95

O-.eN
OSOO35CN
INS lnlN' )
INS:lM1N
MM!lt16JN
MM!laI7-4N
CO P402N

TELEPHONE /KEYBOARD CHIPS--
AY· S" loa P1.lill Ou tt o n T.I . Ph ol'l' DI.le r 11.9$
AY·i-t2Oll Rep • •to. y Ol.'e. 11.'5
AVoS-t500 CMOS C ta c.k aen• •• lo, I ,ts
AV-S·n" K..,. I>OI ' CIE l'lc o oe f ("key l) 11.95
HO~16S-S Koybo u d E ne-od • • 06 " eyi) 7_ts
' Ic,n KoYlIa l rd E n co o e' 116k.yJ) 5."
'letlJ Key Do lr d E n COde. 120 k.Y I) S. lS
MMSJltoN PUII'I 8 "110 1'1 Pu lW OI. le . 1.M
MMS1""N ""II-K.yS• • II I Key bo ar d Enc od er ' .ts

ELECTRONICS

ELECTRON IC TOY MOTORS

Jameco

DESIGNERS' SERIES
Blank Desk-Top Electronic Enclosures

( /
CONSTR UCT ION: - --------------- - - - - 
The" DIE " Blink DeskTop Electronic Enclosuresare designedto blendandcomplement
today's modern computer equipment and can be used in both industrialand home. The 1--------......---.....;-----004
end pieces are precisionmolded with an internal slot (allaround) to acceptbothtop and
bottom panels. The panelsare then fastened to Xu thick tabs inside the end piecesto
provide maxim um rigidity to the enclosure. For ease of equipmentservicing, the rear!
bottom panel slides back on slotted tracks while the rest of the enclosure remains in
tact. Different panel widths may be used while maintaininga commonprofile outline.
The molded end pieces canalso be painted to match any panel color scheme.

7/81

$ 10 .00 Min . Ord er - U.S, Funds Onl y
Cali f . Resid en ts Add 6% Sa les Tax
Po st . ge-Add 5 % plu s S1lnsu r.nce

- - -DATA ACaU ISITION- - - --l
A F II»-ICN Un, •• r"1 .Ac.llv. Fli t •• l .S'lI. S.9$
A F U I· IC J T ouc h Tone L.o w PU $ Fi ll er 1' .95
AFm-lCJ T o uc h T a l'l. LOW P. li FilII. It .ts
L M XIIA H S u , e. a . ln 0 13A m p 1.00
LM»4Z Co n5t1n t C urr .nt SOI/.ee l. lD
LMm:z Te mp . ,.IUI. T I.n lCluco ' 1.W
LFl56N JFCT In p"t oe Am p 1.10
LF JIlN SI m Ple &.HOld Amp llli. '1 1.95
L M M H T. mO. C o m ll. Pr.c , Raf . I.SpP ..../ CO) I .!IS
A O COIOII..CN " 0 '1 A ID Convert. r U LSD) I .K
O A COICI'LC N . ·B II O/ A COl'lve. t e , (0, 71'110 L II'I.) 1.2S

i'r- J
tL -- -l'j"• -1. ••• _

Th e J E6 10 ASCII Keyboard Kit ca n be lnt ertecec Into
mo st any comp ut er syst em . Th e kit comes complete
w it h an industri al grade key b oar d ' sw it ch assembl y
(5 2-keys), IC' s, soc kets, co nnecto r, electro nic com p o-

1---.....:--- ---------------------1 ~:~~So.~~d as~e;:,~~~I~~~~~~sP~~n~.~ ~~6~Ab~~~d~ {2h~
@ 10 mA fo r oper ati o n . Featur es: 60 key s gene rate th e
126 ch aract er s, u pper and lower case ASC II sot . Ful ly
b uff e red. Two user -def ine key s provi d ed fo r custom
app lica t io ns. C. ps loc k for upper-case·o nly alp ha cn erac
te rs. Utilizes a 23 76 (40-pi n) enc oder read- o n ly memory
ch ip . Outputs d irect ly compa t ib le w it h TT UDTL o r
MOS log ic array s. Euy inte rfaci ng wit h .. 16 ·p in d ip o r
18 -p in edge con nec tor. Sizo : 3 W ' H x 14 %" W x 8~"D

JE610/DTE-AK .(,";;ic'(u~::f~~~~~) . ..$124.95

JE610 Kit ~cK:~pKoe:e~~:?:,·:~a~e°l." ~~ '..$ 79.95
K62 62-Key Key boa rd (Keyb oard o nly) . .. $ 34.95
DTE·AK (cue onl y - ' M"Hxll "wxa" "D)$ 49.95

e JE 212 - Negativ e 12VDC Ad ap ter Boa rd Kit
NEWI for JE610 ASCII KEY BOA RD KIT

s rcvrces-tzv oc from inco mi ng5V DC . . $9.95

• Bright .300 h t . co m m . ca t h
od e dis pla y

.Uses MM5314 cloc k chip

.Sw itch es fo r hou rs, m inutes
and ho ld mo d es

_ Hrs . easily vieweb le to 20 tt .
-Simuleted .....a tnu t esse
.1 15 VAC op er et ion
- 12 or 24 h r. operatIo n
e Inct. a ll components, ce so &

wa ll tran sformer
-Si:ze : 6~" x 3 ·1 / 8 " x 1 %"

5K Lin ear T.per Po ts ... •• • • • • $5.25
100K Linear Taper Pots .• . ... . . $ 4 .9 5
40K 121 Video Cont ro ller in ca se . •. $5,95

6-Digit
Clock Kit

JOYSTICKS
JS<K ~

J5-SK
JS·l00K
JVC-4 0

The A SI r ' . " I1I(or Ch«hr ' I u p ·
.h.. of chec k,no' wid . . . ... 01 u ... ·
1,.0.typel••' t h• • ~'l'I c"c."t~ Ot _t

ofc ,. C."'1. 11 ' . I'I II, ...I'I·
ecl10 Uk. Id nl of t"'_
COO_I of dy n.""c I"'.... "tid..
C1.I" ...t .mph" • • coondltOOl'l1- To 09 '
"lI ., ...mpl ypIUlIlhll..nstno.lo !>o
check od IIltO l ho frontp.on.llOCkot ,
Otcoo nftloCt ltw.t h t .... lI ...IO.chp
t..1 11001 pr oOl'ldeel, No pt . hmll•• ry
~-U' "I'IMdeel _ Tho "1'I;t SIf~y . 1'Id
1U10m.t.ullyod"' lof.. , low ,lIWtf iu m
.nd h'llh pO_' PN, .nd N'N Ir ..
ottO'1- TIM SI T•• nllilo. CIMe ..
. 110 , ... m;1I Ich lno 1i""l ar 1r'1'I1
1tI0rt In .ct l aper. t.no circu,u,
. nd ptavod •• • •ehabla GO/NO -GO
loti . 1 pt Kt,ul c.llec1o. c",,_ ,
IIr.mSnl... on_n ......l typn l 0
SOtI'IA II'Id mo'e 01'1 po_ IYPOI-)
~cI'l .""'I•• t y po tr . n...Otl bY o b,
--.... . M coo d .. 1 tNd""ll:
t he hogher lhe .MeI , t he h. "'"
the filii . Co"""I.l y ._"'Iod 
b"lery OP«'lod'("C" COll b'U"'~
not 'I'IC-Iud ed .1 ~

Trans-Check $9.95

EPROM Erasing Lamp

JE701 $19.95

•
JE215 Adjustable

Dual Power Supply
General Description: The JE215 is e DUl l Power
Supply with independent adjustablepositiveand nega
t iveoutput voltages. A separate adjustment for each
of thesupplies providesthe user unlimited applications
for Ie current voltage requirements. The supply can
also be used as a general all-purpose variable power
supply. F EAT UR ES:

• Ad jus table regul ated po we r supplies,
pa s. and neg. 1.2V DC to 15 VDC.

• Powe r Ou tpu t te ach su pp ly ):
5 VDC (Ill 50 0mA , 10 V DC 0 75 0mA ,
12 VDC tJl5 00 mA, and
15VDC tlD 17 5mA.

• Two , 3 ·ter m inal ad j. IC reg ulators
with th er mal overload p ro tectio n.

• Heat sin k regulato r co olin g
• LED "on" Ind icator
• Printed Board Const ru ct io n
• 120 VAC inp u t
- Size : 3 ·1 /2 " w x 5-1I16" L x 2" H

JE215Adj. Du.1PowerSupply Kit (asshown)• . $24.95
(Pictura not sh o wn but s im ilar in con str uction to ab ove)
JE2 00 Reg, Power Supply Kit (5V DC, 1 amp ) , , $14.9 5

JE205Ad.pterBrd .!to J E200 ) t 5,~9 & 1.12V . $ 12.9 5
J E210 V. r. Pwr. Sply. Kit , 5· 15VDC, to1 ,5 .mp . $ 19 .9 5

• Er. ..s 2708, 2 716 , 1702A, 52030, 52040. etc.
• Ern u up to 4 chips within 20 mi nu t u .
• M.intains constant exposure dist. nce of o ne tneb .
• Spec",1 co ndu ct ive te am lin er elim inate , static build-up.
• Built -in Slfetv lock to prevent UV ex p o su re .
• Comp.ct - only 7-5/S" x 2-7/S" x 2"
• Co mp lete with h o ldi ng tr .y for 4 ehips.

UVS-11E $79.95
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PLANS & KITS
BUILD a frequ ency standard as accurate as
WWV. Use to verify accuracy of your frequency
counter. Compl ete circui t $8.00. Send stamp for
kit Information. DA PRODUCTS, PO Box 566,
Hampshire, IL 60140

UNIQUE electronics plans and kits: 2300 MHz
microwave downconverter antenna system.
Learn about the latest in television reception I
Complete plans, $10.00; kits $199.00. Telephone
memory dialer, negative ion generator, plans
$4.00 each. Buy any two sets of plans and we'll
send a bonus third set freel Plans include
detailed instructions and PCB patterns. Parts
available. For more information on these and
other plans, send $1.00 and send SASE. COL
LINS ELECTRONICS, Box 6424, San Bernardi
no, CA 92412

MICROWAVE HORN ANTENNA KIT
1.7-266Hzfr"l ' 1llt'/~ 17·19Ib 6oi. Kit./l=nbly IlIS1rIctioosS39.95·
Dow, Com1!f Board 11995'1./AlIt.". Krt l14!l51 i<J
Ports Kit"" Boord $29.95' ill/Allt... II Bud124.95)
Coo!pllt. PacI;~ (Aat" l Bud I Ports Kill lJ9.95

MICROTENNA ASSOCIATES
2335 South zm West, Salt lake City, Utah 84119

:~~: ~J~n~,n l~I;/~o;'~-4:I~:jo,"y (Ccst includes 'lIi p~nW

BOOST CB/HAM modulation/range. Free plans/
kits catalog. "SKIPPER", Box 130-F7, Paradise,
CA 95969

DECODE Morse and RnY signals off the air with
new Morse-a-Word or RTTY reader. Morse key
board also available . Kits or factory wired . Send
for details . MICROCRAFT, Box 513R, Thiensville ,
WI 53092 (414) 241-8144.

••
~ .. .specl allsts In CCTV
AT~ and computer monitors!

Videomonitln - colli' .. BIW • TV cameras,
kits, parts .. plans • Video-to-RF modulatll'S
• Free catalog. PIIone II' write. (402) 981-3171
IHE Broadway Dakota Ci1y, HE. 68131

FREE cata log . Plans including printed circ uit pat
terns , printed circuit boards, comp lete kits , and
assembled products. NICOLAS ELECTRONICS,
15 Bertona, Nepean, Ontario K2G OW3

2716 EPROM $11 programmer, hardware soft 
ware plans. Send $9. CARTIER, 6844 Nashville
Road, Lanham, MD 20801

SATELLITE television antenna kit $399.00. Free
information. BRIGHT STAR SYSTEMS, Box 499
R, McCrory, AR 72101, 501-731-5310

AMAZING ELECTRONIC PROJECTS and PROOUCTS:
Lasers Supe r Po~ered. Burning Cutt ing. Rifle. Pistol.
Pocket. See in Dark -Shotgun Direct ion al Mike
Unscramble rs-Giant Tesla-Stunwand-TV Disrupt 
er-Energy Produ cing, Surveillance. Detect ion. Elec
tr ifyi ng. Ultra son ic, CB. Au to and Mech . Devices . Hun
dreds More- All New Plus INFO UNLTD PARTS SER
VICE. Cat alog $1. Information Unlimited, D.p'. RS Box
716 Amher.t, N.H. 03031.

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westland, MI 48185

FREE catalog IC's semis, parts. CORONET
ELECTRONICS, 649A Notre Dame W., Montrea l,
Que, Canada H3C 1H8 US inquiries

PALOMAR-pride-exclusive repair facility.
Factory trained technicians-ali work guaran
teed. PALOMAR/PRIDE ELECTRONICS, 1320
Grand , San Marcos , CA 92069 (714) 744-0720

ORDER No. 171AE047

rn~ ROUTE 9N.
PLATTSBURGH, N.Y. 12901
Tel. : (518) 56 1-8700.

PRINTED circuit boards with running water!
Technological breakthrough. Precise reprod uc
t ion. Ideal for beginners . Free info . COVAL, Dept.
RE7, 2706 Kirby, Champaign, IL 61820

KITS, plans, and hard to find components for
electronic music and audio projects. Send for
free info at : ELECTRONIC MUSIC CONSUL
TANTS, 533-R San Bias Place, Santa Barbara,
CA 93111

TELEVISION alignment-in minutes-while ob
serving revolutionary pattern. Check RF, IF, video
instantly! So simple and inexpensive it's incred i
ble. Complete plans -$8.00. Free details. E-Z
LINE, Box 2702R, Clearwater, FL 33517

BUILD low cost, qualit y parabolic TVRO satellite
dish. Plans $5.00. HARDEN AND ASSOCIATES,
Box 187, Manteo, NC 27954

PROJECTION TV ..• Convert your TV to proj ect
7 foot picture . Results equal to $2,500 projector.
Total cost less than $20.00. Plans & lens $16.00.
Illustr ated information free. MastercardlVisa or
ders: (215) 736-39 79. MACROCOM G. K. Wash
ington Crossing, PA 18977

CABLE TV converters and equipment, micro 
wave antennas and downconverters . Plans and
parts. Build or buy. For information send $2.00.
CAD COMPANY , PO Box 21, Jenison, MI 49428

EDUCATION & INSTRUCTION
ELECTRONICS books from world publishers.
Lowest prices, ask catalog. BUSINESS PROMO
TION, Lajpatra i Market, Delhi, India

UNIVERSITY degrees by mail! Bachelors , Mas
ters, PhD's . . . Free revealing details. COUN
SELING, Box 317-RE 7, Tustin, CA 92680

BROADCASTINGI Start your own radio station
at home, school, churchl Become OJ-engineer.
Free information. "BROADCASTING", Box 130
F7 Paradise, CA 95969

LEARN computer technology-maintenance
tra ining from the digital specialists. Free bro
chure. INNOVATIVE HOME STUDY, Box 1046,
Indian Rock Beach. FL 33535

ATTENTION
ELECTRONICTECHNICIANS

Highly EftectlveHome SiudyBSEE Degree ProgramforExperr 
enced Electronic Technicians. Our New AdvancedPlacement
Program grants Credit lor previous SChooling & Protessionat
Expenence. Advance Rapldly! Our 36thYear! Free Descriptive
uteratore.

COOIrS IlSTlTUTE OF ELECTROIICS EII6IlEER116
Desk10 • P.O. Box 20345 • Jacksor:. MS 39209

WANTED
MIRROR in the lid, spinning disc, and other pre
1946 television sets wanted. Call collect: (203)
521-5280

~[]Ir.FJlJTER MARKET CENTER
~

COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8 ") $55.00.1 1/2" by 1 column ~
(1 5/8") $82.50. 2" by 1 column (1 5/8") $110.00. All ads must be prepaid . Send order and remi ttances to Com
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South, New York, New York , 10003.
Address telephone inquiries to 212-777-6400. Frequency rates are available.

TEXAS ARIZONA CANADA
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USED COMPUTER TERMINALS,
PRINTERS, MODEMS, SUR
PLUS ELECTRONIC PARTS.
CATALOG $1.00

RONDURE COMPA NY
THE COMPUTER ROOM
2522 BUTLER STREET
DALLAS, TEXAS 75235
(214) 630-4621

Thanks to y ou.
It works.

f"or all of" us.

U n it edway

SAVE 900/0
Build your own computer.
Free Details. Complete Cata
log $1.00 Refundab le. DIGA
TEK CORPORATION, Suite
20D, 2723 West Butler Drive,
Phx AZ 85021.

CALIFORNIA
FREE! INFO-PAK for small
computer users mailed tw ice a
yea r. We sell and broker all
k inds of SMALL COMPUTER
SOFTWARE from S-1OO to
TRS-80. SOFTWARE REVIEW,
704 So lano Ave., Albany, ' CA
94706 (415) 527-7730.

DYNAMIC INFORMATION
TECHNOLOGIES LTD.
P.O. BOX 6553 STN.A.

SAINT JOHN , N.B. , CANADA
E2L 4R9 (506) 642-4260

TERMINALS, PRINTERS,
MICROCOMPUTERS

SOFTWARE~

SUPPORT ~
MARCH~
OF DIMES

THIS
is on ly one
of hundreds
of unusual
values . . .

Radio Shack's Gel your
Model 111 16K . $859 FR EE
TOLL FREE CATALDG
1-800-343-8124 today!

com=DePt.R. 245AGreat Road

US Littleton. MA
01460

Take stock in America.
Buy US. Savi ngs Bonds.



rc.rns~1J the first name in Counters ! .

Power.

The CT-90 is the most versatile, feature packed counter available for less
than $3oo .oo! Advanced design features include, three selectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed! Also, alOmHz TCXO time
base is used which enables easy zero beat cal ibration checks against WWV.

Optionally; an internal nicad battery pack,external time base input and Micro
power high stability crystal oven time base are available. The CT-9O,
perfonnance you can count on!

9 DIGITS 600 MHz $129 95
SPECIFICATIONS: WIRED
Range: 20 Hz to 600 MHz
Sensitivity: Less than 10 MV to 150 MHz

Less than 50 MV to 500 MHz
Resolutioo: 0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

D isplay: 9 digits 0.4" LED
Time base: Standanl-IO.000 mHz, 1.0 ppm 20-40·C.

Optional Micro-powe r oven-O.l ppm 20-40'C
8-15 VAC @ 250 ma

w=.
CT·90 wLNd,1 "'AI'''alTlWlty S129.lI5
CT·90 K.it.90 6aype.ru ",. p.
rant y 109 .9S
AC-I AC adapur u s
SP·! NIneS p.c k +AC
Adl pwriCha rpr 12.95
OV.I. MIC~powcr O"n
tlmtkH 49.95
Ext.Il"] tun c buc llIpul 14 95

7 DIGITS 525 MHz

Display:
Time base:
Power:

$99 .95

84.95
3.95

12.95

PR ICES:
CT-70 wired, I year warranty
CT-70 Kit, 90 day parts war
ranty
AC,I AC adapter
BP-l Nicad pack + AC
adapter/charger

The CT-70 breaks the price barrier on lab quality frequency counters.
Deluxe features such as; three frequency ranges - each with pre-amptlficetion,

dual selectable gate times, and gate activity indication make measurements a
snap. The wide frequency range enables you to accurate ly measure signals

from audio thru UHF with 1.0 ppm accuracy - thaes .OOO I% ! The CT-70 is
the answer to all your measurement needs, in the field, lab or harn shack.

SPECIFICATIONS;
Range: 20 Hz to 525 MHz
Sensitivity: Less than 50 MV to 150 MHz

Less than 150 MV to 500 MHz
Resolutioo: 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)
7 digits 0.4" LED
1.0 ppm TCXO 20-40 'C
12 VAC @ 250 me

7 DIGITS 500 MHz $79 95
WIRED

Display:
Time base:
Power:

SPECIFICATIONS:
Range: I MHz to 500 MHz
Sensitivity: Less than 25 MV
Resolutioo: 100 Hz (slow gate)

1.0 KHz (fast gate)
7 digits, 0,4" LED
2.0 ppm 20-40'C
5 VDC@ 200 rna

Here 's a handy, general purpose counter that provides most counter
functions at an unbelievable price. The MINl-loo doesn't have the full

frequency range or input impedance qual ities found in higher price units, but
for basic RF signal measurements, it can't be beat! Accurate measurements

can be made from I MHz all theway up t0500 MHz with excellent sensitivity
throughou t the range, and the two gate times let you select the resolution
desired Add the nicad packoption and the MINI-loo makes an ideal addition
to your tool hox for"in.the-field" frequency checks and repairs.

12.95

$79.95

3.95

~
MINl-loo wired, I year
warr~

At-Z~Ac 'adapter for MINI
100
BP-Z Nicad pack and AC
adapter/ charger

DIGITAL MULTIMETER $99 ~IRED

29 .95

119.95
14.95

5159.95

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

~
CT-50 wired, 1year warranty
CT-50 Ki~ 90 day parts
warranty
RA-l, receiver adapter kit
RA-I wiredandpro-program
med (send copy of receiver
schematic)

SPECIFICATIONS;
DC' AC volts: tooev to I KV,5 ranges
DC'AC
Current 0.1 uA to 2.0 Amps, 5 ' ranges
Resistanc e: 0.1 ohms to 20 Megohms, 6 ranges
Input
impedance:
Accuracy:
Power:

$159~IRED

The DM·700 offers profession al quality performance at a hob byist price .
Features includ e; 26 different ranges and 5 functions, all arranged in a
convenient, easy to use format. Measurements are disp layed on a large 31h
diEit, ~ inch LED readout with automatic decimal placement , automatic
po larity, ove rrange indication and ove-loed protection up to 1250 volts on all
ranges, makin g it virtu ally goof-proof The DM·700 looks great, a hand some,
jet black, ru gged ABS case with convenient retr actable tilt bail makes it an
ideal additi on to any shop.

599 .95

79.95
3.95

19.95
2.95

SPECIFICATIONS;
Range: 20 Hz to 600 MHz The CT-50 is a versatile lab 'bench counter that will measure up t0600 MHz
Sensitivity: Less than 25 mv to 150 MHz with 8 digit precision. And, one of its best features is the Receive Frequency

Less than 150 mv to 600 MHz Adapter, which turns the CT-50 into a digital readout for any receiver. The

: ~oH~~~~:~z';~~~ge) adapter is easily.program~ed fo~ any receiver ~d a simple ~onnection t~the
8 digits 0,4" LED receiver's VFO IS all that IS required for use. Adding the receiver adapter 10 no
2.0 ppm 20-40 'C way limits the operation of the CT-50 , the adapter can be conveniently
110 VAC or 12 VDC switched on or oft The CT-50 , a counter that can work double-dutyi

Display:
Time base:
Power:

8 DIGITS 600 MHz

PRICES:
DM-7oowired, I yearwarranty
DM-7oo Ki~ 90 day parts
warranty
AC-I , AC adaptor
BP-3, Nicad pack +AC
adapter/ charger
MP-I , Probe kit

J •

l ""' rTl £' r"l 1J '~ I ' "I '" r [ '1.-[. £' .- 'I'· -:=- A~ II H\I \ Sol" lo",on gu o,o " ..d . .. om,n. lo, 10 do ,, _,1 no' ploo . od
fI 1. .1 c. t.: t . l . .I LIl li l . • I::..::Z.:I"'~ r. turn In 0"9.no l form fo r r . f un d Add S' f o r , h Ipp ing •

. ~ Pil O N F O RDI~RS In ,U I OnCf' l o a m OXim um of$IO 0 ....".01 odd I S' CO O odd
2575 BAIRD RD.• PEN FI ELD, NY 14526 CA LL 716-5 86- 3950 ~ ? O ,d o.. und., ~IO . odd ~ISO NY, o" don h. o dd 1.. '0'

AUDIO SCALER,
For high resolution audio mea surements, multiplies
UP in frequency.

• Great for PL tones
• Multiplies by 10 or 100
• 0 .01 Hz resolution!

529 95 Kit $39 95 Wired

ACCESSORIES
Tele scopic whip antenna- BNC plug $ 7.95
High impedance probe, light loading . . . . . . . . .. . . . . . . . . . . . .. 15.95
Low pass probe, for audio measurements . . . . . . . . . . . . . . . ... .. .. 15.95
Direct probe, general purpose usage . . . . . . . . . . . . . . . . . . . . .. . . . . 12.95
Tilt bail, for CT 70, 90, MINI-I 00 . , . . . . . . .. . . . . . . . . . . . . . . .. . 3.95
Color burst calibration unit, calibrates counter

against color TV signal. , . . . . . . . .. .. . .. . .. 14.95

COUNTER PREAMP

For measuring extremely weak signals from 10 to 1,CX)()
MH: . Small see. pow ered by plug transform er-included.

• Flat 25 db gain
• BNC Connectors
• Great for sniffing RF with pick-up loop

$34 95 Kit $44 95 Wired
c..
C
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MONITORS
Sanyo5112CX

Green Pho~ . . . S27900
Sanyo 50 12 ex

BIW.. ... .• .. . . . . . .. . 27900
SanyoVM 04509

9" BIW. .••. . . .•••••• lfl9 oo
SanyoVM042 12

15' BIW •• •• • • • • • • . :104900
Sar!yo60 13

13· CoIor 0429oo
l eedex 12·•••••. ••.• • 104900

MONTHLY
SPECIALS

* $100 Wire Wrap
C onnector
$3.00 each

* 2708's
8 for $30.00

~
ACOUSTIC MODEM

NOVATION CAT'" ().300 Baud
Bell 103 ...."S_r. Or.g_te

'D' CAT MODEM
NOW AVAILABLE

199.00

SOC KET SPECIALS
14, 16, 18 & 22 Pi n

Soldertail
.12 eac h

100 for $1? 00
TERMS: Use chea. MtC. VISA.
AMEX, CB. or COO COO re-qUlrel
25' depoU , Charge Orders plea..e
lOCluOe.xp'a IIOll O&le Fore>Qn Pf!y
U5 Funds, Orde' by phorl. , m.I ~ oe
TWX. I.ltNIMUt.4 S1000 Pllel se In

dude mao.".,. '1.$V. I nd phone no
SHIPPING U SA ~ S200for f,rst
2 Ib'l For 5.I.I"1C. add JOe foe Iddo
loO<'\aI IbI. For a" add 70<: lor add ..
lo(If'lallb's FOREIGN Add 1~ $/lop
PM"9an1h.3.I'Id\or'rg COO"sS 185.xtrl
Nol 'nponWlle lof 1)'Pea Sofne
.1'1"" wbtecl 10 pt'oor sa.. We re
serve roght 10 .m~ Q...atlI'l 'es. some
11_,~toprlOOV'metaladOer
Rela,l prlC1.I'lg mly .~ary Irom Ma,'
Or<ler.W. reu ..veln.erogllt to wb
$.l4u1e..... l nvla ch.... r

WAVEFORM GEN.
8OJ.8 l' uncl o(1n Gc!on . • 39!'>
MV40:24VCQ ••• • 295
I t.4~6 VCO 195
XR:2206 Fvnch(lrl G.",'ator ••5 25

AY385CJO. l 6 c;,.rnes.BIW 495
AY38515 Colo' COI''' f'rI ~r 2 95
AY3860J ·l Ro,ad<:l t " G:l mt' 8 95
AY3I:l606-1 W,~I Ga"'" 9 50
AY38607 · , 51>001'''0 GaIl(o'Y 895
AY3S9 10Sound G.".';Jlor 12 9 5
SN7&477 n SoundG-(":ll0r 395
t.4M5320121 TV Sync;nGtn 995
MM5369 Pr. s.c:ll('r • 3 95
It.41 889 RF Mcxlul..1lor 395
1.11.457100 NSC Color TV 69 5
MM57104 C1oc~ Gcon 375
M&RMoci.Jlalor •••• :19 9 5

FLOPPY DISK 1/0
1171-018' " M,n,l iloOOy l049 5
" Pcl37lN..c I' IoPPy 04995
178 1 0....: I' lOQpy :299~

179HI1 Dv~f1oppy 3695
uPd 165~ 4995
179)/1 797 DO J lopp.,. 4995

AID CONVERTERS
87008bl B.n:l'Y 13!!oO
870110 /)01 BonI 'Y 2200
87038 bt TS 13 !!oO
9400 vcoto Fr.-q cce, 7 ;' 5
87 50 3'. O>Q~ BCD 13 95
140816 6 bol 395
10408L88 bol 595
OACQIIOl oA 5 95
DAC08 995
OAe 100 1595

TV CHIPS/SOUND

SHIFT REGISTERS
t.4M500H Du.a125 ..••••• •• 50
Mt.45056N Dua l 256 . . . • • •.•. 295
MM5QE.ON Ou.l I 128 . . . .. 2 9 5
:2510A D..!ll100 .•• 1 95
28041 Quad 80 .• ••• •• •.0495
33041 Duat80 .. ,.. ..... 0495
3351 o4Ox9 FIFO .... •• •• 179~

335 7 O"'ad SO ,.... . ... . 695
94Q316x04 FtFO """ :1495
~0810 &I$('Qu.ncef.•••995
3J~7. 595

CTS DIPSWITCHES
CTSX>6·2 1.75 CTS206 ·1 1 15
CTS106"" 1,75 CTS206-8 1 95
CTS206-5 1,75 CTS206.g 1 9 5
CTS1Q6-6 1.75 CTS206·10 1 95

CONNECTORS IGOLDI
0 B15P (RS2321· , •• •• 3 25
OB2~Fem.ll4! 375
Hood ..•.••• , l 26
Set wlHood. Sale . . . . . • • •• $ 7 50
22/4 04Wffl. S IT. KIM •• .•• ••. :295
~3/86 Vir\\' . SIT . MOT •••... •. 650
5IJ!lC05-100Gonne<;tQrwlw •. 0495
5OI100 $o100c:orw-:tor sll •••. 395

STATIC RAMS

DYNAMIC RAMS

IC SPECIAL PURCHASE

-t16l -t1'6 161<-1'6 P."1
St-l rj , -tl ' ,
-tl1 SeI<- 1111 P>rll
~41(.1 11' '''''',

4060 -tl{ . 1 In P,"I
~-tI(.l 11 11 P"' 1

21Q-& -tl( x 1 11"',"",1
..aU MC' \1 '6p",.,

~:; i:~ 64K ~L

~: 1H~ $~~::5=

I F 13506 JI'ET AnaloOMull! 8 bfI . .•.... 895
1Gt.47045 Prec OSIOll 5100Wllcn . . . . ••• 2395
CMOS LED 5topwateh/Tmer •• ••• •• •• ••• 19 95

~~~~~~lr~~~ :: : ::: : : ::: ;~'~ ~_iiiiiiiiiiii_~~,;,;;;.;.\...1
tCM 12 09 • .. .... 69~

lCl 104 95
Mel . 13 95
lCL • • 1 9~

lM 18SON Ground Fllill LC. . 311 00
lM 2900 N avad Ampl~,. r . 11100
l M 2911 N I' r.-q 10 Volt Co"~, • • 21199
AY'3'3~ 04 ... d>9'1OMM .. . •. • 249 5
AY·5·3507 040MHl DVM .. ...... ••. 995
t.4EM 04963 1.4:» 101 Smoke [)e leoc; lor . 11 95
21508 32 x 8 PrOrtl (1M 5600) •••• :295
G1 15M 6 chaM~1 Mw et ••••• . . .. 1049

~~~l~r.~ .~~~~~ .~~~~ : :: · · · ..:::::'~ ....--::;.;..;;.;;.;;.;.;.;;...-...
Met.! 104505604bol SIalIC Ram .• . 695
MOe 1003 f~N281 Oplo Coupler ••••••••31100
SPX33 {)pto~ .•• •• ••.•• •• ••• ••••• 311.00
IH 5045 CMOS $wil en 0 85 T.• ••••. • •••••. 04 50
VA 3045 Trani . Array 1.25
TR 1~2A UART••• ••••••••••••• •.•• ••• •• •• 1.95
t.4R 1007 Dyrt . Mem.SMI R"o ••••••• ••. • . 395
5136 cee.Con C rcuol. • ••• •• •••••• •••••211 99
5163 CalC.Con Clrcu.1. 1 9 5
5318 TV Ch Ot'P ClICvll 04,50
8080A 8 BolCPU •••• ••••• • ••• ••••• •••••••. 04 95
8252 1 32 x 2 StatICRAM , 2/1 99
8100 CJ 8 Bol AID.•••••••• •.•• ••••••• ••••. 9.9'5
2158 5V-2708 EPROM,. . . . . . .. . . . •• •• ••• 8-95
MM 518ONP0 0411!C2 101IT1AS -40601

4K:x1Dynamo<: 22 Pin RAM •• • • •• • • •_. .. , 1.15
6604N PO " 104'04027/26&)/MK 040961
"Kx1 Oynl mo<: 16 Pln 1 95

7520125 .•• 50 l M 381 1 2~

104 88110489 . 2/t 99 lM 3302 311 99
MKSO' 4 c..Jc 31199 lM 04558 3/199
l M323K . . . . 4 95 RC 4136 2/ 1 99
t.4C1372 . 8!i!. RC 4131 2/199
t.4t.45298-o4AJB. . 2,9~ COM SOl1 39 9~

l M 317 1 15 COM S037 4995
lM380. _••• •• • 1.25 OAC100 ...... 159 5

VERBATIM DISKETTES
1()()% CERTIFIED ERROR·FREEI

SOCKETS
ww.W•• p 3 LA....

""',,, ...... ......... ,.
" :i ~ "":: ~ ~ :;
'" ~~ ~ ,n
~~ ce ee

; ~,.
" '"" ~ '" :::., ,.,

I t a ~E~~ IN~~~~~N ~~!!~~0 15

• 15TUCKS ICU lE. u sm SI_UH tl n 5',
TYPE DESCA.P TI~ pqlCEBOx 1(

~.~~ ~..:= ~~s :.:~ m~ ":::::::~~~~~=~"
~1 6 16.... H~I,l"'~ 12'"
• 40& 11n,~, GOil ILE. USIJY- sl.m SIU'

5' . - ''''IUI UtunUlIlUTII.;
51701 Sett Src.M<lTJlSeotIC mn
~n· l0 10 l\OIt " .trI:l1,5 "<oot PI~ ll ~
577·16 16 11Olf"M'l;ll,l( 'ODCM 311\
• (f TUCKSMU U SIIEL t)lI l U IU SlT'r i '"
S!JO -(l1 SoIIS«~SA. .~ "' ~!I1 " tts
~· tO 10 H<lot~8AV '''''AAGCO Sltts
S'!lO·16 1 6 t\01t' j;~ l,I iCIC' Sl t ts
• I · I" [U1'IIIEt t1U£TTn
F!*lO-(ll SoIIS"'9fCllnl.l f 31. 0 53H O
F~ 31 31"¥<IS'9'~~, SIvl ) ) '!lO
' 0801.01 Setl Ooibr On./, 3 ~4 0 4-4eo
' O ~!JC O I SoIIOoobtSdf<ll\r;lt.W ~1)740 H ie

VOLUME DEALER PRICING AVAILABLE
WE AlSO STOCK DYSAN-CALL

PROMS

MICROPROCESSORS

2708 0450" s. •• •• ••••• •, . • ••••• 8 25
2706-6 650 ns. 1.50
1702A 0495
2732 4-4,95
271 1-5V 104 .95
2716·5V. 12V 19 95
27513'5V ••-, 19 95
5203AQ 13 ,95
5204 AQ 10495
1M 5610.• •• ••• . • •. .. • •• •.• ••• ••3 90
82S115 512:x 8{lSI ••••••.•• 16 95
82S 123 32 xll 0490
825 126 256:x04 0490
825 129 25fl :x04 {lS I 0490
825 130 512 x 04 (OCI 6 50
8252 3 •• •. ••• •• •••• ••• ••• •• • , • . 695
82S 1 3 1.. ~ . . . • 104 95
825 137 . . • 104 95
7"53 87 •• ••.• 8.50
704 54 1 1 12 9 5
1045472 •• ••• • 12 9 5
704557 0 ••• • ••••• ••• ••• •••• •• 104 95
7" 55 1 1 • ••• •• •• 1.. .95

NOT E: WE PROGRAM PROM S

CHARACTER GEN.
25 13-00 1 (5V) Uppe r 9 50
25 13-<X)515V) L~( 1095
25 13·AOM3 (5V1lower. •••••• 104 95
MCM65 11•.•••• ••• •••• •• ••••• 11,75
MCM6 51 1A 11.75
MCM651 , •• 10450
MCM65 15 .•• , . •• ••••• •• •• •••• 104 50
MCM 6fl 104. ••• ••• •• ••• •••• •• 14 95

UARTS/BAUD RATE
TRI&02B 15v . 11'1 ) 3 95
AY5101J 15V, 1:;'VI 495
....Y510UA/16121 5·14V, 695
AY51015 A/1863 15VI 695
TJ,l5 6011 '5V 12111 ~ ~
\J,l6-(02 1 95
IM6403 895
2350 U5RT 9 95
1671B A$.l'o, 204 95UJ.. f1Il14728 ••••• ••• ••• , • • •••
l,4Cl 0404 11 11 95
4702 1495
'0'101941 ':19\
COt.450 16 18 95
AMI18 83 •• •••••• • ••• • •••••• • • 1.i 5
INS 8250 • ••• ••• •••• •• ••••_. 15,i 5

KEYIIOARD ENCOD ERS
AY5-237fl , 13 75
AY5-3600 , 13 75
HD0 165 995
1..C922 . • •, •• •• ••••••• ••••• ••• . 995
T04C923 , 995

1800 1 16 l>1108 Mtl $ \ 89 00
18002 \ 6 l>oI' 0 6041{ 149 00
ZIlO .......... . 10 .7 5
180 A 104 50
F·8 138!101 1695
25 50 1 89~

C01 802 1395
8080 A 8!!oO
8/J8OA·41.,4Hl 1995
SA LE 808 5 . • 14 95
6008·1 14 95
290 1 990
:290 I A '" 10495
200 3 04 -bot 5upe' s!oC4f • • 2995
TJ,l5 99OOJL 4995
CP1600 , 39 95
6502 1150
650 2A 16 95
11.46 100 ••• 2995
6800 11 .75
6800820 t.4H, . . .. 19 95
6802 P , ... , ... " ••• 17 95
8035 .. . ....... 19 95
803Y •• • •• • • • • • •• • •• • • •••• •• • 19 P!'i
875 5 •• •, •••••••••••• •• , •••••. 04995
8 7048 69 95
6809 37 ,95
8086 69 95

ADVANCIID SUPPORT
AM95 11 ""Ih. PrOCIIU.1oOl' • • , 175 00
95 12 Arrth Proceu or .••••••• 175 00
9513 Un.... T,l'I'Iong . ••. . •• •• ••• 79 9 5
AM9517 OMA Corl l fOlier •• ••• 18 95
AM95 19 Uft"oGr".J 1/'ller", p1. •. 18 95
Z·80 SUPPORT CHIPS
18(}PlO 2.5 t.4HI 875
1 8OA·PlO 40 t.4Hz ••. •••• 12.95
18<>CTG 25 MHI 8 75
1 8OA-GTC 4°MH, •••••••• 12 i 5
18l>OM A 2.5 MHI :1995
180 A·OM A 040MHI. ••••••• 36 95
180-SlOIO 25 MHz . ••••••. 3595
180A·S10l0 040MHZ ••••••• • J') 040
180- 5K)J1 25 MHI 3595
Z80A-5K)J 1 040MHI. 39 40
180- SKl/2 2.5 MH, 35 95
Z&O-SlOl2 "O MHz: " " . ,, 39~

8080/8085 SUPPORT
815 518156 l/O 20495
8755 l/O ....Ih Eprom ' " .••••. 6495
8202 Dyn . Ri m ConI. ••. . . . . . 30495
82051704$ 138 Decoder . ••. . . . 3 95
82 128 boll/O 2.75
821 04Pnonly Ii'll 5 25
82 16 Bus On ' 2,75
8220400c:kGen. •••. •• ••••• ••• . 295

~~:~~~; : : : : : : : : : : : : ~ :;~;
8T26 Bu, Dowor •. •• .• ••• •• ••• . 2.95
8228 Sys . Conlrol . •• .• ••••• •••. 5 50
823S Sys Cont.. 55O
825 1 Prog 110 6 95
11253lnl Tomer •••••• ••••••••• 12 95
8255 Prog 110 650
8257 Prog OMA •••••••• . • , .. 1695
8259 Prog Inl . • • . •• • ••_ 11 95
8275 CRT Conlrolle r 9 95
82 79 Prog K~rd . • •• •••• 15 9 5

6800 SUPPORTCHIPS
68 10 128 x8Rarn••• •. . • • ••. 0475 NAKED PC
6820 PlA. 5 95 5-100 SouM Boord ••• ••• $34 95
682 1 PtA.•• . . .•• . •. •••••. . . .. . . 6 5O N IOCPU ltllMcal .• .• . . . . .• ~0495
882 8 Pnon ly Int ••.•• •••••• ••.19,95 808OA CPU • . .• •. • • •. • • • •••a495
6834 -1 512 x8 EptOn'l•••. ••• 16 95 16K 511he RAM (21 1041 ••• •29 95
680451HD46505 CRT ConI. •••39 95 32K 511he RAM (21 1041 •• ••39 95
684 1 CoIot CRT 49 95 81(Eprom (2708 ) 2.. 95
6850 ACtA •••• •••••••••• ••••••• 5 95 21081211fl Eprom 3495
6852 Senlt Adl pler •••••••••. . 5 95 ACP Proto Bd. f3M Conn ) ••• 27.95
6$0 MocHm. .. . 10 9 5 Veclcr8800Proto 222O
6862 Modula lor . _•. . • • ••• •• •• 11 .~ Veclor 880 3 11 ,101MB •• •29 95
68 71A 1 OMH, OSC ••••• •••. 25 95 ACP Exl. nde r wlCo nn . . •. • 18 95
6815 .••••••• •• •••• ••••••••• •••• fl.9 5 13 S1olMolhefBoard(WMCt 32.95
6a8O Bu, Driver•••••••••••••• . 2 95 9 Slot MolhOl'Board (WMC)_29.95

~.~. : : :: : : : : : : : : : : :: : : : : ~: :; .........:;::.:~==~====--i1 =1~her IEXp.lndable) ..3495

SHIFT REGISTER SALE fl - SHUGARl)•• •..• •••.•••. 3i es
2504V •• •• U9 2525 . . •• 1.049 5100 (AY5-fj9101Sound BcL30495
2507V . ••• 1,049 252 7 1.049 Apple 50und Bd •• •• . •••• 20495
2517V.... 1 ..9 2528 1,049
25204V •••• 1,04 9 2529 . .• • 1 ~9

2533 •• •• 1 , ~9

11502SUPPORT CHIPS
6520 PtA 7 50
6522 MuIL •• _ • .• •. •.. 11.95
6530<102.003 .004 .005 ••••• • 21.95
6532 1995
6551 . . . . . . ••• •• 19 95

FIRST TO OFFER PRIME PRODUCTS TO THE HO BBYIST AT FAIR PRIC ES!

1. Proven Quality Factory tested produ ct s only.

2. Guaranteed Satisfaction
Call For Special School Discounts

"'"" '""'""'"" 50
"'"" '"H'"
"'""'"" 50".,

ALSO
ISH SIEMENS

FO 120 ·8

"".00

449.00

$235.00

• Add six pnnti ng sizes
• Add tab s
• Add softwa re

definab le symbols

Ord er PR12 Upgrade

HP -83 $1895.00

12e>9.1 ASCll l.n,1!
1 2ad~7 MCM6591 OO"'l'I(;nt
12a. lh 7 ASClt "O".II'"n
12ad x7 K. t.K. fU Jl p..... n
12e. \I. 7 "' l tn Syml)Ol
1 2e~\I .7 Alphl t " lr l t"''' .
12a. $. 7 MC"' 6!S74 Br,t'l h
1 2e .\I ~ 1 l,4CM6614 G. r...... "
12b9x1 MCM66H Fr."Ul
1 2a.9~1 ann Eu' opea" P'09
12a.9x7 ASCII Shdled ", a 'H k
12adx1 Kata Kl f\lI Japa" e"

The Vista V300 Printer

ADD GRAPHICS TO YOUR EPSON

5-100 MOTHERBOARD SPECIAL
8 slot expa ndable wIg conn.
re S69.95 NOW S52.95

SHUGART DRIVE
SAlOl.

• Specl:ll buy llIt1lie supoly In l$
• 8" Dnve ......Ih Double·[)e n" ly
. 90 D-ay W..rranly

. CHECI( OUR FLOPPY DISK PRICI NGI
ON TH IS PAOE

HP-85
$2695.00

HP 7225 GraphICS Prct ter ••• • , . 1795 00
HP 16 K Memo ry Mod ule . . . _•• . .. . ,. . 265 00
HP 5 114 H Dual Master Flex. Disk pnve . . . 2100 00
HP 5 1 /4~ Sing le Master Flex. D ISC Dri ve . 1295 00
HP Person ality Module 700 00
HP ROM Drawe r . . . . . • • • • .• • •• .•• • .4000
HP Ptc ttee/ Prmter ROM . 130 00
HP Input/ Output ROM . . . . .. . 260 00
HP Matri X ROM .. . . . . . . . . .. .. . • .• 130 00
HP Sene! Interface (RS-232C ) • . • . 350 00

CENTRONICS PRINTE~
Mode l 73 7

• ce etrcocs complete pnnter
• The 737 has everyttli ng.01eck tiii 7J
• ~~~~~~ethe l eature

Sa3S
•
00

4

CHARACTER GENERATORS
MCI"fU 11QP
MCI"lU 114P
1,ICIJ 611720P
I.lCIJ611 1JOP
MCl.lUi 140P
l.lC U66 1SQP
I.lC UMl60 P
MCI.l&6110P
MC I.l1l618C\P
IJCl"l 6619OP
IJC"'6~1

IJC I,I6 ~83

UV "Eprom" Eraser

~
Model UV.·11E se8.8S

.. Ho lds 4 EP.rom·s at 3 trme.
Backed by 45 years
exoe neoce
Mod el 5-S2T•• • $325 .00

Protessrcn at lno ust na r Mode l

SALE • SYBEX COMPUTER BOOKS. SALE
65O:2Gam(' s 51295
"" '0 to P. rson,al& Bu~"." Coml)U''''''O 12 95
,.", cop ' oc('n Ol' I' rom cn'PI.to 5~r.m, 129 5
Mo- OP"o<:(' " crl"IIl"M:""'llT K hnoQ" . ' 1295
PrOO':lmml'l'VJ 1~ 180 1295
P,oo'amm"'Q II'Ie Z8000 1295
Proor. mm"'Q II'Ie 650 2 12 95
650 2 Applcatoon, 800It 1295
CPMHanclIbook. __ ••• ••••••• 12 95

" CPM 'I I Ra-g"t.r.d Trld."'lr~ 01 0' 0 '111R. ' . I ,cn CO,p

DATA BOOKS. COMPUTER BOOKS
1981 lC t.4I ' I. r $6.. 95
INTEl OaI1 8ooll , • • • •••••••. • • •• ••7.50
INTEL MCS 85 ~anual 1.50
SALlE . OIIlO IU. 1 IIOOKI • SAL.- Sale
Inl ,o to Moero$ Vol. 0 , 12 50
Inl rOl o Moero"' VoI 1 12 50
8080A Prog'a"",,""'O ' ...... . • , 12,50
6800 Programm,,"O 1 2 .~

Z80 Progrlmm""'O " " 16 00
Vol II 50rN Real Moeroproc. n orl w/Bonder •• •• ••••••••• 27.50
Val III Some Rl al 5uooor1 Dev1c:.s ' Bonder. ••• .• . .••••• 21.50
Inl ' o lo Moero'Vol. l ll l a 5O
808 fl Progrlmm,ng , 1.. 95
18000 Programrnono·. · 1.. 95
Inl ro. lo Pate at _.•• 1.. 95 ·

$24.95 TRS·80/APPLE $24 .95
MEMORY EXPANSION KITS.

4116's, 16K (200/250 ns.)

16K 8pc s lo' $24.95 RAM
wjin struc tio ns & jum~rs

Call For Vo lume PrICIng

* Specraf: TAS80 Sc he matic •• . • . . . S 4 95* Expansion Interface Schematic . . S 4.95
* Expan sion Interface Connecto r . . . 7.95

32K STATIC RAM BOARD
_ s-roc

HI K 04 M"( z KIt 15 •••5
- I t K 4 104Hz Al T 217 .il5~ ',..MH , .

.. Bar. Board 3'.• 5
BnlloatlllwitJA,.-u IrU_ H .•5

MINIATURE COMPUTER
IM·Krofkil A COMPLETE

r-80 COMPUTER

01 K KIT 149.00
. 2K KIT 169.00

Manual .. . . . •. .. . .. 10 .00

Vista 5~~~K
NOW SAVE ON

TRS 80 ADD-ON
ONLY $299,00

.. . . 29 .95 2 FOR 279.00 II.

.... 39.95

ATTENTION VIDEO HOBBYISTSllI
• BOX BUILDERS
• USE AS REMOTE TUNER/T IMER* FUll SCHEMATICS AVAILABLE* FOR ONlY S5 .90! - FREE W/ PURCHASE

A Rec c.o r>!Spec... ! Pu«; hu e Allow s U s To Pr C!'U'n t Th.e FoI1ow1ng

NEW. UNUSED COMPONENTS
fl'l. n• • II'I"I II~.. CIUlttl I ' ''nler

t LH4f,'VHf~":~~""'~I~ AUfOR
2 Ilf Mo.:l/..II::f ....c~ Aut:l>o& VlOtoll"lp\As

~3cor41)"lp.A

Call For Volume Discounts

FLOPPY DISK DRIVES
T. ndOrtl TM100-1 5\;0- Oil k Ortve •• 2" i ,95
MPI B51·5 ", 40 Irl ckl 239 .95
Shuga rt SMoo'5\o~ 35 Irlckl •• ••. • • • 29 5,00
Slwg art SOOI80 1R 8~• ••• •••. . ••••.•• • •. • .••••••• ••• •• .•• « 9 .00
Siemenl Shug l rt Co!'tIPl llb le Mod el FOO·12O·80 • •••••• 42900
PERSCI Model 2 T7 Dual . .. .. . . • 119 5.00
WANGO! SIE MEN S 5.".HOrNe •• • •• ••• .•• • , •••• ••• •• 290 .00
MPI 852 5 \;oHOUI L. . . •• , 3048 00
WAHOO/ SIEMENS 282 OuaI 5\;,H ••• 39 5 00
WANGO/ SIEMENS 82 •• •• ••• •••• . . • • ••• • •••••• •• •••• • ••• 290 00
MPI 91 Doub le Track O.nl ll y & /'10" SIOI. 80 Trac ks .• •• 375 00
MPl 92 Doub le Track DenSIty~bIe Sid.. 160 Tr.ck •• • 475 00

tl800 MICROMODULE ,. PRICE LIST
MO DEL NO DESC RIPTION PRIC E
9600A &ngle Boa rd M,crocompv te r $49500
9609 Ad~an(:ed Song1eBd Comp (68091 59500
9601 16 Slot Moth er Boar d 17500
9602 Card Caoe 7500
9603 8 Slot M othe r Board 100 00 .
9604 POONer SYpply ;<'7500
9605 DC Input P~r Svppl y 32500
96 10 Ultht y Proto Board 3900
96 11 An th Proc / M emory Mod vle 49 5 00
96 12 Bvth~fed Ut,l,ty Proto Boa rd 49 00
9616 32K EPROM/ RAM Modvle 25000

~jb ~;~~':;~:I~I:;%H~:vle i~~
9622 5eflal·P.ralie l 110M od vle 32500
9627 16K Sial IC RAM Mod ule 4 70"5 39500
9629 32 K StalIC RAM 4SOns 69500
9629A 32 K StallC RAM 200ns 89500
9630 Card EJ<tende r 68 00
9640 M",lt ,ple PrO'jjramm able T,me' 395 00
9650 8Channel Du ple xsenal liO M od 3 9 5 00
96 55 Inle lloljjent Tape ConlrOller 550 00
96103 32 /32110 ModiolI(> 27500
96702 Conlact Oosure Mod v le 3 5000

UNP()PUt.A TED BOARDS IAISOA~.". I>'. '

)Visb
"V-DRIVE"

THE lAST WORD IN 8"
FlOppy·DISK ENCLOSURES

RETAIL STORES OPEN MON·SAT • • O X 1732 Irvine. Calif . 92713 FOR INTERNATiONAL ORDERS:

~ig:~:; ~;O"';B;r~~I:I;:~ ,S;:~.J~:: g: :~~~~ .sl~:;'::io~-;:a ll . W.reh OuM Direct Order Lines: (714) 558-8813 1310 E. Ed inger (714) 95 3-<>604
(800) 854-8230 or (800) 854.8241 SantaA na. CA92705 TWX: 91 ()' ~95· t 565

THE VtSTA Y-1000 FLOPPV DISK DRIVE SUBSYSTEM
. o.ur.~""'''..._b~IlO'ib''''CI_~.U
"~ancI~~l&'9I Dd~"""r:aru
"W'dI~ InS Sl\cllIlt~_~ft.rdI.....-.allpe~ . St:nQt

~_OSIo~".". . ~....., ~Wf!dItust"~bt... .
MIIts;"UlnOSKA~ .MSitIonlI ~flO"IIft_"'rMl'lCU'IlJ

lI'MlIcI al'(l tltad\lrglllWllllWllll*:llSl e o. C1 rD lrWI'IUitllt .~

I"D1Yr~WIlh"""""_MWI'U¥fllt Illi':lWi INDYQItIrwl~"
1'I'QrItrcl. DMsILt DJb' MSY_ a'd 1lllftnrU

tWIn ...,tt. POwt< \ u ll p l f • •• • • • •• •• • • • • • •• • • • • • *315
CABI.ET _ fll .... -.:I~'lrd.dI'Q~~I~ $1515
CAIlIET_m~ SIClId.. (n:t6rQ ID* SW1l ea.t .• $22i5

(Ill ~:6'K~:6 ~:t-~~.~~:~~~'
HP 41 -CV • The HP-41 ccmmvmcates with

yo u In wo rd s as we ll as numbers
Hp·41C 198 .00. You can customue the HP- 41 to
HP· 41CV 275.00 your own deSIgn

• Progra mming IS last and easy
• Co nt inu ou s Memory saves

• O:t~~~~~~~nPhera l s allo w yo u
to expand capabiliti es

HP- 41 System I 398 00
HP-41 Sys tem II 675 00
HP-Card Reader 178 00
HP· Op tical Wand 10500
HP-Plotl cr / Pnnt er . . . 31500
HP-Q uad RAM • •8500

~
Z
oa:
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$54900

$14500

'... ...
$6"00"'...

uClinu
' IA

Add~'95

'00

M OUNTA IN COMPUTE R

P'lecUSQI ''' .lJCE
laO 23900
650Z 37500
1802 19900

lUll
SC·SBC100
AJM 65
ewn.ov"

M'ITT!L
E:~C1"NJ1\U:S'

INTELLlVISION
ACP 1...00 PRICe:-

$2 5 9,95

• DOS 33 OW'" KAs.2.,...~e I V Mill''' lh ecv
krl\'llll $6500

• McuUIn HMdwart MUSlt80M! bts1 yfI -
16chn'oels ~5000

. CMtI'CIIlerl l ReoilstonK1.2~lMt.~procnSlng

Sj)Hd rosne n foUIlIXll11 I1ItWrd plonIetl. ArKlud
d$ Nr\1 "il .td:loCICI'Ial .-rct~

1~l'NlUl Vtr6:J~lt t~

• P.lP RMsm 1(( AdtIs euahwt ltd
thlfWIQQOIblIt ltllCl PaSClltI'MtOl"fl'lel'li $6500

· loI(urU,n~e E~ d'Ins4 a ll'O't skti

krAoPle~t(J'sol Pool¥t snclalit

Irndes. poMt SlQ:i)o
• SfI'\&I'l Tffm ADPe IO x 24 VdeoCw
• Slll leXX·l 0
· Apple s.ttntWlf WM A«* I~ lnltrlltf

Cod
• ~EW' C.lIot'u CorllUtI"SyIltmsAPf'lE ceec

Ont $11495
• NEW'z.sOSalb11:! kr APPLE CPtr.l22& l,l &\SIC

SO 532500
. S£C£CliOIl SPtfdl Sl"'IfIewt< S2n n

~

~:
• Apple III Op t ion C: Same as

Opucn A Plus: Disk II for Apple III.
$lIen lype Thermal Printer . . •• . . • •

• To subshlute 128K Appkt III fo r
96 K Apple III . . . • . • • • • .

U CU UIf."Add3995
, IA

Z8£lSOFTCARD $219.00

NEW APPLE PRODUCTS

NEW APPLE SOFTWARE
4 ' W bM:' - Ho-Res SA,qI(ll'l cI 'Ms lem G1nQPll

"Slrft4SI'lI:lI:lCIr9Saone aullOfuNasr S19~
5 ·"".. Tur..,...· S89~5

6 · S r.. KIr $64'.15
7U Z·IOCPiMSoftwll t CalilolPra

NEW Locksmith V. , 3.1 - Back up yo ur valuable ma ster d lskell est onl y $74 .95 .
Preven t the loss o f yo ur exp ensive seu ware

SINGLE BOARD COMPUTER SELECTION GUIDE

'-tla ppla81
CA LL FOR PRICES

• Appl e III Op hon A:. Apple II g t>K,
Inform ation Anatyst Package.
1 2~ BIW Morlltor .

• AWe III Ophon B: sa me as
Option A Plus : Disk II for
App{elll

Ht>Spt«l SerllllllO $18900
CentrOlllCS Pnnttr110 ' 8000 2t 95
Alx*'sotlll Fwmware 3499 5 29 95
""*C,,," 26900 "95
Inlrol X-IO System 17995 "95
Intra X·10 ConlrOller 26995 9800
AnMUSIC SyntheSIzer 259 95 16500 35000
16 enAnalo;llnput 24995 18900 17900
2 Cn AnalogOulpUt 164 95 169 00

13-"" """" 119 95 27900
Vl$l-Calc 12500 250 00

T EXAS INS T R UME NTS

99/4 PERSONALCOMPUTER
Supeno rColor. Music, So und &Graphics 
& a Pow erlul Extended Bas ic- All Built-ln.
Now! Special T.V.
Ada pter lets yo u use
you r existing T.V. set
asacompulerdisplay.

• -APfIlE FAN" - ens~ problemst'omCM'l"CfOiIlfded
mKftl'eS~~alylor"",,, $4995

• ·BIT3" - Ntw10x 14 VodfIo 8c:IMd !of"'"*- CompIrlety
COll'l(lIlI" Wllh~sul S329 9~

• -BARWANO"~l PXkaIdHE[JS.3000 B.lrCode
., lerlolCed 10 Appt S19~00

• ·SfCAPfIl£M1' - S CIIartlfl AJO InlrflX:tCO'T'C*tllly
a~ lIICl 16led ' S!)gsa

• ·APPlEfQRTAA"" $17500
• -APPlE CRm EXT'" lor daU ~lOI'I n

5olIW'Ily $.ol~9 00

. · B2IAl· G~ ln1tt1;a ~ by Bue 2 S15995
• r IhsJc; OPeslot ..... C""". 005. Two S'

dPttscabrcl al'deZlIt SI~sa OO

. -I.lICROlolOOElol- - DC Hayrs S31995

. ·D I G IS £CTOIr CCltM!tI ~ ll1lUl Io H ~ Af:1

gt'ap/'l(:1 SJ.4995
• Ca~ IOt'nl . lrolocr(lC)rodlK:l.

V'I~1c I(.y~dl Num be liC h}'S)ld WIt h spee• .
so-eeES C · .tW:! -key . 1« V,S;C.1c COl'l'Ipatt-
boloty••••• ••• ••• . •_ ••••. $ l a~ OO

1 musnlu - ,,- W¥l'r1ll:llcl Sw P.Mllfs t'om
AUr1tJl dlsl. $30195

2 m ltlct .... MIIr*-H~Res. Tl'tft:Ilns.e1C 510995
3_ U1'£H la . .. $29.~ S

14.1.11 nunsu AC. PlICl
DIG RSCH BIGIlQ..WlZ-I0 64( 64900

SYM·l 6502 23900
Ctor!wn'a.I Z80 409 00

Proto Clips
14·P!nCIip PC·14 .. . . • .. • $ 425
16·PlnC.p P016 .. ..•• $ "'50
2"'·P!n ClIp P02"' ...•..••• $ 950
4()op.n o.p ec-eo • ••• • $ 1-495

DtGITALKEA'" DT1000 . setr conWI ned
boatd thet - with jult • IPHkef Met •
pc:JIlIMI' MlPpty - CM rattle ott any cleWed__""44_ $485.00

DlGfTALXEA'" DT1050 .Ch IpMl forbulld lng
Digttal Ir.er into your own ewluatton dMlgn .

$95.00

~CONT1NENTAL SPECIALnES

. *1 LM·:J40-ch3nne1 !.oglC Monrtor 585.00
1*1 LI ·1 l.ogtcMonb'. . . 6000
. .... t.·l l.oglc Morstor. . . . 147 00
.1I·1na 100 MHz PorUbltF,fq.Jell;y Cwlter

14900
. ...,lP-l 09tar ~PrctlC 5{l00
. *1 LH EconomylOgICProoe 28.00
. oU LN Hq. Speed''''' "'''''' 71 00
I NII L" -l L.cocProbe Kit .•. .••.. 2195
I N" LTC-I . LTC-l ll:9cal AnalysiS Kits .. . 220125{1

nw IollSUoclrITCI.d\o'Tn lX1
" a3"' d9l .. .....
...... . lllcaprlbMylll
.......~ 1 0 Pl'-""

n:~ 70"""_.-.l
44'''OK fN un IOICtI
ilrIKt<lnnartt.rW:1ll tr
lIr"'4l~cI~

::.~"': =-;:; $319.95

VISTA CO PUTER CO.
oe'

~o!)
to'O<:j

·Double-D ensity Eight-Inch !)
Floppy Disk Co ntro ller fIl,:>!:J

FEATURE5, ..<;
• H igh sp eed OM A transfer of dal a

f 1 m ic ros econd /byte)
• Co mp le te cccu me ntanon prOlllded

Incl udes theory of ope ration. sou rce cod e
for DOS enha nc eme n t utilities. schemaltcs
and di skett e

• Uses all sta ndard Apple DO S co mma nds
(OP EN . CATAl OG. l OCK DEL ET E. LOA D

. etc) Exc ept for IN IT which has be en
Improved and enha nced In a Vlsla fo rm at
routin e

• CompatIble with App le DOS 3213 3. Pascal
1 1and CPM 22 (w ith the zao
sen ca rd by Mlcrosofl)

e trnertaces to alt ShugarVANSI standa rd

• ;~:tPR~~OPtln~~~~sd~l~f~boot functions
and a ll elght·l nc h Hoppy d ri ver code
allOWing comptete memory usage m ap
co mp atibility Wll h A pp le DOS 3 2/3 3

. 120 da ys paris and labor waranly

NON·L1NEAR SYSTEMS, INC. @
'IOUCI11 ItiT 2ID

DIGITAL .
MULTIMETER

""-ATARI'800 & 400
Personal Computer System

ATARI800 $799.00
ATARI400 $449.00

AT4RI800 InclUde. : Computer Console , BASIC Lang. C8rtri dge, BASIC
Language Programming Manual. 800 Operator's Manual w/ Notebook.

I
~;~;;;~;;(~::-,:~j' 16K RAM Module. Power Supply, TV Switch Box.. ......... (..... s,. c............ Spr~ J~oo

SEMICONDUCTORS .\ ~ . . ~:~ ~:: ~n~:~ n: =~~~' ~~~
SPEAK*****~\\: '-- =_~~ 5900 ~~" ~~: ~~~~~ "00

~-"'_"";-f~IoOi'l~~CM\'U;lr 2.00 ~s.x..ob;y n oo IASICCli "'l' Prcqr'S 1900

DIGITALKERTW

:i="Dttug ~: == ~~: :::=.., ~ 11000

Speech Synthesis System ~ :~: =UUoC$ I (~ ~~: ~~~ 1l!. OO

TheDtGlTALKEA.. alPMd\.,.,.,.,...ays\elOl s.c-~'" 4200 ~~ JSOO ~Doso.enrs
OOO--long d.,.,.,ple N-d\ll...... MOSWIl .. Mu5ocComcl:w SSOO k1C~J JSOO hf..~
ll".. " orc..o,•.II 00n'_alP"Ch~ s..<&.1;'" 4200 f llKtootWnl1llQ JSOO ......, c...IIn.
d'IoplSPClal'ld I4)MdlAOJr.lfll'ld......... uMd ~a.u !l500 AfM~ JSOO Or-IgCortlQllr p.... 1' 00
....'h .x...... ,,,,... ~. and~. ~f~t ~5 00 ~ol (COl'W:l"llC ~ J~OO hlldII ,"OIltI P. 1'00
~a.)'IWft wtlod'l~...... hoghqu&Wy ~~~t '1 00
spMetIlndudwIg ''''-IIaMtilonl1«:'oOIl and
~dlMor~~ Male.,.......
and~·. ~eWlb4 aynt'-ted

.~eIy~.yM-. 1'llt

~.ptCll»MOr QOnl rolilr

.~IO b4 -.t,~Io ""'*

-~. 2S4 lXlNottlot~.~

. ..... -..... and~·.~

. Nat.nl lPlll«toOO'l al'ld~M d ong.nal

"""'"' Mdr_ 12"' d AQt,l dw~
• Comm..oftica'M 'Mth ..."COO'doct<ed-""'". TT1..~~

. JrMCAOIlUS "'~oble

7400 74LSOO
SN7 40QN ,.

S~741 23N
,. TALSOON J5 74L5 164N 119

SN 740 1N " S~741 25N 39 74LS01 N 28 74l5165N 89
5 N7 40 2N " 5 ,..7412 6N 44 14 LS02N 28 14L5 166N 248
SN 7403~l " $ N74 128N ss T4 LSOO N 28 74l S 1t>8N 189
S N7 404 ti " 5NT4 132 ti " 74LS04 N 39 74L$ 169N 1 89
S'H"'05 t-j 2J 5/'11741)6 '" 9> 74 LSO!l "l 28 ' '''l 517ON 1 99
SN 7406 ~ 2J 5N7 41 39N 9> 74 LS06 N 39 ] 4 LS I7 ) N 89
SN740T N 2J 5"lN14 1N 59 74 lS09 N 39 ,4LS1 74N 99
$N I 408 "4 25 SN74 142N ,., T4 l St ON 28 7" LS 115N 99
SN l 409 tj 2J 5N 74 143N 2 9> TAl S 11N 39 74LS1 81N 220
5 N 7410N " SN741 4 4 N 29> ] 4 LSt 2N 39 14 l$1 90N ' "$N741 Hi 29 $N 74145N 52 T4 l S 1) N 4 7 74l S 19 1N '"5 N 74 12.4 29 5N 74 14 7N 19> T4l S , 4 N 12' 74 LS192 N 96
$ N7 413 N 39 SN7 4 148 1'4 1 20 74LS 15N 39 74LS193 N 96
5 N 7<114 N es SN74 1~N 99 74l 5 20 N ee 14L$ 19 4N 11 .
SN 741 6N 29 5 N74 151 N 57 14lS2 1N 38 74LS l95N "S"l74I U-j 29 5 N14 15 2N " 74 l S 22N 38 74L5 196 N 89
5N 7420 N " SN141~N • 7 74 l S2 6 N 39 14LS197 N 89
SN7 421 N J5 SN 74 154 N 11 9 74lS 27N 39 T4 l S22 1N 149
5 N7422N 29 SN741 55N 8 2 74LS 28N 39 74L524QN 1.95
5Nl"23~ 29 SN141 5E~ 89 7·RS30N 2. 14LS2" l N 190
SNl-425 '~ 29 5 N1415 1N 69 7-4L$32 N 39 1-4L52" 2N 1.95
5N 7" 26" 29 5N14 158N 188 7-4L5 31N 79 1-4L5243 N 1.95
SN14 21N 29 5N 74160N ss 1-4L5 38N 39 74L52 ..4N 1.95
SN 7" 29N 4S Sf'414161N ss 14LS40N 2. 74L52" 5N 4 "
5 N7"3O N 23 SN7416 2N 89 14LS4 2N 79 1"L5241N 1.10
5 N1432N 29 Sf'414163N 87 74LS47 N 79 74L5 248N 110
SN7437tl 29 5N7 4164N 97 74LS48 N 79 74L5249N 1.69
5 N7438 N '" 5N7 4165N 97 14l5~lN 25 74L5251 N 1.19
5N7439N 29 5 N14166N 120 74 LSs-t N " 74LS253N 98
5 N7..40N 24 5N7 4167N '" 74 L55 5N ae 74L525 7N 96
5 N7.... 1N 79 5N 74170N 1 69 74l573N 4S 14L5258 N 96
SN7 ....2N 87 5N 741T2N '" 74 l574N ss 74L5259N 2 "
5 N7....3N 79 5N74113N 79 74l 57 5N 88 14L5 26ON .9
5N 7...... "4 79 5N14174N 89 74LS 76N 4S 14L52 6 1N 249
5N7 ..45N 79 t.N 1417 5N 89 14l $ 18N ., 74LS26 6N 89
5N 7....5N 79 SN14115N 8' 74l$8JAN 9'J 74LS273N 1.75
$N7 .... 7N 89 5N 74 177N 8' 74LS85N 119 74L527 5N 440
SN 7448N 79 5N74179N 1 80 74LS86N 4S 74L5279N ss
5 N745ON 23 5 N14180 N " 74L590 N " 74L5283N 1.10
5N 7451N 23 5N 74181N '" 74L592 N " 74L529QN 1 29
5N74~N 23 5 N74 182N " 74L5 93N " 74LS293 N 1.95
SN74 54N 2J SN74184 N '" 74L5 95N 88 74 L5295 N 1.10
SN7"'59"4 29 5 N7418 5N '" 74LS96 N 96 74LS298N 1.29
5N746ON 2J 5 N74186N 9 " 74LS 107N 4S 74lSJ24N 1.15
5 N7"'70 N 39 5 N7"' 188'" 390 74LS 109N .4S 74L$347N 1 95
5N74 72N 34 SN74 190N 1.15 74l$1 12N 49 74L5348N 1.95
5 N7473N 38 5N7419 1N '" 74LS113N 49 74LS35 2N 1.65
5N7 "'7"'N 3. SN7"'192N 8' 74LS 114N 88 74LS353N 1".55
5N7"'75N 38 5N7 4193 N 8' 74LS 122N 88 74LS363N 1"'9
5 N7"'75N 3 . 5 N74HM N 88 74LS 123N 1.19 74LSJ6 5N .99
5N7 479N 4 60 $ N74195N 8 ' 74L SI14N I" 74LS366N .99
5N748QN 89 5 N74196N 8. 74L$ 125N 89 74LS367 N .73
5N7481 N 1.10 SN74197N 8' ,4 l5126N 89 74LS368 N .73
5N7482N 1 10 5N74 198N 1 39 74lS132N 79 74LS373 N 275
5 N7"83N es 5N74 1 99t~ 139 74 l S136N 89 74LS374 N 275
5N7485N ., 5 N74221N 1.39 74LS l38N 89 74L$3 75N .e9
5N7"85N 39 5 N74251N ss 74 LSI 39N 89 74L$J77N '"5 N7"89N 1.75 5 N74273 N 10' 74LS1"'SN ". 74LS385N '"SN7",go N .39 5 N74279N 89 74l$1"'8N 149 74 L538 6N ss
SN7"'91 N es 5N74283N 2.15 74LS 15 1N 79 74 LS390N ".
5 N7492N sa 5N74284N 3 90 74LS 153N 79 74LS393N 1 ss
5N7 493N 49 5 N74285N 390 74LS 154N 2 49 74LS395N 1.70
5N7"' 94N .72 5N74290N ", 74L5 15SN 1.19 74 LS399N 295
5N749 5N ss 5 N74298N ss 74LSl56N .9'J 74L$424 N 2.95
SN74 96N .72 5 N74365N 88 74L5157N 9'J 14L5668 N 1.75
5 N7497N 310 5 N74366N 88 74lS158N .t s 74LS670 N 229
5N 7"'100N 99 5N 74367N .7 9 74LS l 60N 98 8 1L595N 199
5 N7" 107N 32 SN74368 N 79 74 LS 16 1N 1.15 81L596 N 1 99
5 N7" 109N 83 5N74390 N 190 74 LS 162N 96 81l597N 199
5N 7"1 16N 1.95 SN74393 N 190 74 LS l63N 96 8 1L598N 1 99
SN7"" 21N ,. 5N74490 N 190
5N7"'122N .39 LINEARCMOS 78H08 5 " LM14 14N 1 90
CD4000 as C04093 99 78..,. 1 49 LM 1458CN/N 49
C04001 ~. C0 409 4 29 . 78 MG 149 MC1488N 1 49
C0 4002 ~, CD4098 249 LM105H 99 MC1489N 1.49
C04OO6 1 ~9 C04Q99 22. LM1 08AH 2.95 LM 1496N 89
CD4007 29 MC1«08 1295 LMJOOH .79 LM 1556N 1.50
CD4OO8 1 ~9 MC14409 12.95 LM3Q1CN/H .as LM l800N .79
CD4009 .49 MCl441 0 12.95 LM304H 98 LM1820N 98
CQ.4Q10 .49 MC14412 1295 LM305H 89 LM1850N 9'
CO"0 11 ~. MC14415 89' LM306H 325 LMl889N 3.95
COo4(l1 2 29 MCl441 9 49. LM30 7CNIH 29 LM2 111N 1.75
CO"'013 49 C0 4501 ~9 lM308CNIH 96 LM2 900N 99
COol01'" 1 ~9 CD4 5Q2 1.65 LM309K 1.49 LM290 1N 2 50
CD4O" 1.15 CD45QJ .9 l M310CN 12' LM29 17N 295
C040 15 89 CD450 5 8 98 LM3110 /CN/H .98 CA30 13T 229
C04017 1.19 CD4506 .t s LM312H 1.75 CAJ0 18T 1.99
C040 18 .. C0 4507 98 LM3 17T 2" CAJ021 T 349
CD4019 49 C04508 3 98 lM3 18CN/H 149 CA3023T 2.99
CDo4020 1.19 CD45 10 1 ~9 LM319N1H 1.25 CAJOJ8T 2.75
CD40 21 1.19 C00t511 1~9 LM320K·XX· 149 CAJOJ9T 1.49
CD40 22 1.15 CD45 12 1 ~9 LM320r.:~X· 1.25 CA304.T 1.29
C004023 "" CD4515 3.95 LM 32OH·XX· U5 LM3083N 1.4 9
C040 2'" 79 C04 516 1.69 LM323K 498 CA305 9N 32 .
C004025 "" C04 5 18 139 LM324N 1.25 CA3060 N 32 '
CD4027 .6 ' C04 520 1 39 LM339N .9 ' CAJ062N 498
C0 4028 8' C0 4555 498 LM340K-XX' 1.49 LM306 5N 1 49
CD4029 " 9 C04 556 99 LM340 T-XX' ' " CA3080 N 1.29
CD4030 .4 ' CD4566 22. LM340H-XX' '" CA3081N 189
CD403 1 3 " 74COO 39 LM 344H 1 98 CA308 2N '.9
CD4032 2.15 74C02 39 LM348 N 18' CA3083 N 1 99
Cll4OJ4 328 74C04 39 LM358CN 98 CA308.N 129
C£M035 • .9' 74COB 49 LM 360N 149 CA3089 N 2 75
CD4OJ7 1 95 74 Cl 0 49 LM 372N 198 CA3096 N 249
CD4040 "9 74C1 4 ,., Lt.4376N 3" CAJ09 7N "9
CD4041 1 25 74020 39 LM 377N 3" CA3130T 2 49
CD4042 .9 ' 74C30 39 LM 380CNTN 12. CA3140 T 249
CD4043 85 74C32 99 LM 38 1N 1.79 CA31 46N 249
CD4Q« 8' 74C42 18' LM383T 1.95 CA31 60T 1 49
C04048 1.75 74 C48 239 LM 386N 1 49 CA3190N 1.9 5
C04 047 ", 74C73 85 LM38 7N 1.49 CA3401N .9
CD4048 .99 74C74 8' LM390N 1.95 MC3423N 1 49
C04049 69 74CB5 2 49 NE53 1V/T 37' MC3460N 398
CD4050 .9 74CB9 498 NE555V 39 SG3524N 3 9 '
C040 51 1.10 74C90 1.85 NE556N 96 CA3600 N 350
CD4O" 1.10 74C93 18' NE561T 19.95 LM3 900N 89
CD4083 110 74C95 18' NE862e 7.95 LM3 905N 1 49
CD408' 39. 74Cl07 1.19 NE565N /H 128 l M3909 N 96
C04056 2 9. 74C 151 249 NE566HN 175 RC4 131N 29 •
CO"059 998 74C154 350 NE567V/H 1.50 RC4136N 1.10
CD4060 1 39 74C157 210 NE592N 275 AC4 151N 4 50
CD406. .7S 74Cl 60 2.39 LM 702H 299 RC4194 498
CD4069 3S 74C 161 230 LM 709N fH 29 RC4195 440
CO..a10 .49 74C163 2.39 LM710N/H .98 ULN 2001 125
COol07 1 3S 74C164 239 LM711NfH .39 ULN2CX)J 1.50
C04072 3S 74C1 73 289 LM715N 1.95 5N754 5ON ."C0..0 73 3S 74C174 2.75 LM723N/H ." 5N75451N 49
C[).4()75 3S 74 e 175 2.75 LM733NIH 96 5N 7545 2N 49
CO"076 12. 74C192 2.39 LM 739N 115 5 N7545 3N 49
CD4077 3S 74e 193 2.39 LM741CN,tH 3J SN754 54N 49
C004Q78 3S 7-1C195 239 LM7 41CN-, 4 .19 5 N754 91N 89
CD4081 3S 74C922 798 LM 747N/H 79 $ N75492N 89
CD4082 3S 74 C923 . 9 ' LM 748N1H J9 5N7 5493 N 89
CD408. 195 MM8OC95 150 LM 760CN 2.95 $N7 54 94 N 89
CD4089 2 95 "' M30C9 7 12' LM13 10N 190
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MICROWAVE telev isi onI Com plete systems and
new pub lica t ion available. In for mative catalog
on microwave and ot her te lev is ion pr oducts
$2.00 (refun dabl e). ABEX, P.O. Box 26601-RM,
San Francisco, CA 94126

Investment unnecessary. knowledge not re
quired, sales handl ed by pro fessiona ls. Ideal
home business. Write tod ay for fact s'
Post card will do . Barta-RE-O, Box 248,
Walnut Creek, CA 94597.

SUBSCRIPTION TV. Comp lete 2300 MHz micro
wave antenna system. 18 inch dish, probe typ e
un it. Six month warranty, $279 .95. Detailed
plans, $9.95, refundable towards antenna pur
chase. Progra m guide and parts also available.
DYNACOMP ELECTRON ICS, Dept . AMA , POB
4181, Scottsdale, AZ 85258 (602) 941-9395

SAVE up to 50% on name brand test equipment.
Free catalog and price list . SALEN ELECTRON
ICS, Box 82-F, Skokie, IL 60077

ANTIQUE Radio Services complete calalog send
2 stamps to ARS, 646 Kenilworth Terrace, Kenil
worth, IL 60043

MICROWAVE receiving systems. Kits or pre
built. Microwave antenna plans, three different
designs $5. lnqul rlas or Visa, Mastercard orders
call (509) 448-8818. BETA DESIGN GROUP, POB
164, Airway Heights , WA 99001

CAB LE TV converters $39.95. Incredible 96 page
catalog free . ETCO, Box 762, Plattsburgh, NY
12901

OSCILLOSCOPES, test equipment, new and re
cond itioned guaranteed. L.1. delivery availabl e.
L.I. OSCILLOSCOPES, (516) 277-4232

TELEPHONE or off ice bugged? Latest detection
equipment finds out fast . Free literature. CLIF
TON, Box 220-M, Miami, FL 33168

2150 megahertz downconverters $99.95 up, as
sembled. Details for SASE. GW ELECTRONICS,
POB 688, Greenwood, IN 46142

MICROWAVE receive r for MDS TV comp lete and
ready to install. 24 db gain; $250 . ALEX, (215)
568-4264

PICTURE tube rebUilding equipmenl- we sell
and buy new and used equipment. Free training.
ATOL TELEVISION, 6425 Irving Park , Chicago, IL
60634 , Phone 312-545-6667

1 BPI, 3000C, distortion analyzer and 1 leader
LFM-39A wow and flutter meter. Excellent condi
tion . FINKLEA'S, 223 S. Mcqueen St., Florence,
SC 29501 (803) 662-2526

RECONDITIONED test equipment. $1.00 for cat 
alog-JAMES WALTER TEST EQUIPMENT,
2697 Nicke l, San Pablo, CA 94806

FREE speaker catalogI Woofers, mids, tweeters ,
hardware, crossovers, grille cloth, plans, kits,
information , much more. Discount prices . UNI
VERSAL SOUND, Dept. RE, 2253 Ringling Blvd.,
Sarasota, FL 33577 , (813) 953-5363

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC

RESTORE old radios or TV's to operating condi
tionl Tired of searching for servicing Info rmation?
Sams library of manufacturer's data for old
rad ios dates to 1920. Photofact 1981 Index lists
available service data for over 110,000 TV's. Auto
Radios, CB's, and more . Send $2.50 plus 50¢
shipping to: HOWARD W. SAMS CO., Dept
X0108, 4300 W. 62nd St. Indianapolis, IN 46268 .

ELECTRONIC telephone ringer replaces harsh
bells with electronic tone at half ringer equiva len
cy! FCC approved. $14.50. CONSUMERS TELE
PHONE, 69-A Smith Street, Glen Head, NY
11545

§ ·WRIIE FOR

&~McGEE'S
SPEAKER'& ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
TeI ~ 1 (816) W 509'.l

1901 MCGEE STREET KANSAS CITY, MO. M108

FOR SALE

RF power tra nsistors-tubes-special parts for
"ham" li nears. MRF454 $17.00, MRF455A
$14.00, 8950 $9.00, 6LF6 $5.50, cata log and
cross-re feren ce help availab le. COD-Vlsa/MC.
WESTCOM 1320 Grand, San Marcos, CA 92069 .
(714) 744-0728

CB RADIO

CABLE TV EQUIPMENT

COMPLETE line of microwave television con
verters and accessories to suit your needs. Con
verters have a one year warranty backed by a 3
year reputation. Call or write for compl ete specifi
cations and pricing. Dealer inquiri es invited.
TRITON MARKETING, 1933 Rockaway Parkway,
Brooklyn, NY 11236 (212) 531-9 004

FANQN! COUI\I[Cl,COPJlQrv.TlQN QQO South FOlr Ook~ Averwe. Pcscoenc
Co!.forn lo Ql1O~ TEL (21J) 7QQ·9161 TELEXb7·~4A~

RESISTORS '1.W , '1.W 5% carbon films 3¢ ea. No
minim ums. 1% meta l fi lms. Send for details. Bulk
pr icing avai lable. JR INDUSTRIES, 5834-C Swan
creek, Toledo, OH 43614

100 brand new Philips cable TV converterslVCR
programmers. $3560 (US funds). Prepaid to your
door . Samp le $48. BIRNBOM, 3655 Ridgewood,
Suite 103, Montreal, Canada H3V 1B4 (phone
514-739-0614) USA Inquiries

GET more CB channels and rangel Frequency
expanders, booste rs, speech processors, inter 
ference filters, VOX, how-to books, plans . Cata
log $2. CB CITY, Box 31500 RE, Phoenix, AZ
85046
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MSM5832 MICROPROCESSOR REAL-TIME •
CLOCK/CALENDAR :\~\.." at
GENERAL DESCRIPTION FEATURES '1: \ ~:b':l

9745

((1981»
1.C.Master

$ .95
~...

Logic Probe Kit.

~
$1795 Com pie'., •••.,.,••

~.~::w~~~..."..~::":
_ _____ _____- ono-n ight P~.l.ct.

BUY 5 FOR $16.15each

..

.........- .

5·100 MEtoiOrN BOARD

16K
STfITK
RAM

D_ 1on
The AS ·232C CompetlbM D~gUal Tt~rer

Swltch .s de SIgned 10 SWitch modems
between Iron l end pr ocess ors AI124 D.nsa!
thecon nector are Swl l ched wIlhPln 1 Wired
lao round

.....

1450 0

L "I~

-SEE
~

APPLE
SEc~t~ - 1159."
PUlLlEl_loan

ClIO ....
IITEGER II ,
All'l.ESOFT - 189.-

CARD
PAICAl • .
SY TEM - m.n
PROTO _I
BOARD 25."

48k-$$1199.00
64k- 1399.00

W/PURCHASE OF
APPLE RECEIVE
SPECIAL PRICING:
BASE II PRIITER - *619.11

DISK II I/mt.- Im.1I
DISK II "1ml..--Im.DI

SUP'R'MOO II-1m_
MOlITOR: B&W
12"- 12MHz. - IIm e -'>~~-""'_'Cl'
IITEGER BASIC

CARD-- 1169.00

(J\PPLE II Plus»
I ii .

MICROSOFT-----·16K RAM
NAewpfoPl' tEhe ~~ CARD

~ $159.95
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1. vr1·SW vara ctor UHF tuner . model UES·A55F $19 95
2 CB1·SW Pnnted ClfCUl1board , cre-cnueo $1895
3 TP7·SW PCB potentiometer, 1-20K. 1-K & 5-10K (7 pcs ) S5 95
4 FA 35-SW ReSistor 1(11 , /4W . S-. carbo n f,lm (32 pesl S4 95
5 PT1-SW Power transfo rmer pn.-117VAC, sec -24VAC .

250mA S6 95
6 PP2-SW Panet-mou nt cct eonc meters & knobs , 1·11( a-rac er

& 1-10 K w/s w S5 95
7 SS14·SW IC's (7 PCS), c.cees (4 ea I. reg ulators (2 ea 1 & heat

$mll: (1 ea ,) S2995
8 CE9·SW Electro lyt ICcacecucr ll:11 19 ea I 55 95
9 CC33-SW CeramIC dISCcapacrtc-s 50 Wl/ (33 pcs i $795

10 Cl·SW vanaer e ceram.c t rimmer cac ac.rcrs 5~65 pF
{6 PCSI 55 95

11. l 4-SW Cod kIt 2 ea 1811oH . 1 ea 22...H mouctance s pre.
wound and 1 ea T37-12 Iemte torora core WItt'! 6 It
# 26 wire $5 00

12 ICS-SW IC socke ts tin Inlay . soroerteu. 5 ee 8·pm 3. 2 ea
14-p," $195

13 SR·SW Sp eakor & enclosure WIth ere -pun ched backboard
$1495

14 MISC MIscell aneous ll:lt Incl udes hardware, 6·32 & 8-32
screws. bolls . wife . ant termmals. OPOT sWllch .
tusen otce r. etc $995

When ordering all Items 1 thru 14 totat once IS $139 95

~S;:'--':~ r ereeeeet. 7511 Cnaenet s 42-""
11 5 dB gain $9 95

COAX 751lcoax cable RG/59U-11c per foot
F-59 Coax con nectors 30c ea
MI-1 Spec,al UHF 75·300D matc h,"g t ransfor mer $1 45
A·1 Indoor VHF-UHF ante nna amphtrer 300n In-out.

13 dB gain $1995
M,n order arnountrs $19 95. add 1Q'l1i" shippIng &
hand ling Over $-40add 5~ Vl1pplng & han e:tlmg
Calif . r",dents add 6~. fo r sales tax C.lllog
send $100

Sim ple Simon Electron ic Kits
11850 S Hawth orne BI."d
Hawt ho rne. Cali f 90250

Vis a· Mastercharge OK. Telephone 213-675·2335

CPU s
Z -80 8 .95 74LS00 .26 7~SI55
Z -BOA CTC 12 .50 74LS02 .26 7~SI58

Z -80A CPU 12.50 74LS03 .26 74LS1&O
Z - 8 0 002 16 -64K 129.00 74LS04 .26 74LS1&1
8OB5A 11.50 74LSO& .28 74LS1&2
2901 A 12.50 74LS08 .26 74LS1&3
MC6800 9. 50 lItLS10 .2& 74LSI64

74LS20 .2& 74LS1&5

TTLi-sALE
74LS21 .28 7~SI 70
74LS22 .2& 74LS174
74LS 2& .48 7~SI75
it LS27 .26 74LSlllO

SN7400N .20 SN748 2N 74LS30 .28 74LS183
SN7402N .22 SN7482N 4LS32 .32 74LS1ll5
SN7404N .22 SN748 3N 74LS38 .32 74LSl ll1S
SN7408N .24 SN7485fj 74LS4 2 .155 74LS221
SN7410N .22 Sli749I5N 74L S4 8 .78 7~S240
SN7412N .28 SN74122N 74L S5 1 .25 7~S241
SN7413N .35 SN74136H it LS54 .35 74LS243
SN74 14N .48 SN74 141N 4LS74 .38 74LS244
SN7416N .zs SN74 151N it LS75 .110 7~S245
SN74 17N .29 SN74153N 74Lsa 3 .44 74LS253
SN742 3N .28 SN741S4H 74LS 85 .lNl 74LS257
SN742 5H . 2 ~ SN74155N 74LS8& .llIS 74LS258
SN7430N .23 SN7415 7N 74LSllO .llU 74LS25U
SN743 7N .29 SN74160N 74LS83 .ell 74LS27U c...
SN7438N 24 SN74161N 74LS 107 .45 74LS283 C
SN7440N .22 SN74163 N 74LS 112 .38 7~S2ll3 r
SN7442 N 57 SN74164N 74LSl13 AS 74LS2118 -<
SN7443N 78 SN74165N 74LS122 .48 74LS38lS ~

SN744 5H 78 SN74174N 4LS123 .lIS 74LS367 <0
SN7451N .20 SN74175N 74LS12& .811 74LS3lS8 0>
SN74 54N 20 SN74180 N 74LS138 .llU 74LS373 ~

SN7474H 32 SN741al N 4LS151 .44 74LS374
89SN747 5N 3 SN74393N 4LS153 .44 74LS38lS

llllm~ 11 1 Edite r
Music C. plser
Ml il ing list
TV Slitch BOI
16KRAM
8K RAM

Print er~'B22 ') 1319.00
Di sk Dri ll 1565.00
Modem 1169.00
_Jllst~ks__IJ1.!Q _

149.00
$49.00
$11. 00

18.95
1155.00
1119.00

Today,colleges all across America
are being hurt by inflation.

So please give generously to the
college of your choice.The money
you give will make everyone's
future brighter.

H~! Give to the college
of your choice.

4116 30 016 3.00ea 8 for 17.50
200NS 3.75ea B for 19.50

2114L 300NS 3 .5Oea 4 for 13.75
200NS 3 .75ea 4 for 14.25

2732 24 .5 0ea 4 for 19.5Oea

Colleges shouldn't have
to choose between

~tingtheirbuil~
and enlightening thetr

students.
- Thomas Edison

Inventor

EPROMS/RAM's

ATARI® 800™
COMPUTER SYSTEM

400COllputer 8K- $419.00
800Co~lIr 16K-$119.00

~_~ *soOCOMPUTER
~~.·~I w/48K+~'8'."
best Buy/
ATARI PERIPHERALS:

Prinllr6z~) 1115.00
Record er 165.00
InterflCl( 850) 1175.00
11~dl~ _ Ill.Q.L __

St ir Rliders '49.00
Spice lnuders 111.00
Chess In DO
Ki agd.1 hz.oo
Hlngl ln I1z.00
Bllckink lIZ.00

TRS80
16K Add-On
Instructions&

Dip Switches
$25 .95

Apple Expansion K it
16K Memory Add-On

Includes Instructions
$19 .50

+lUI

Electronic Design Lab CA·18
Save money. time. andtroublewithadesign lab!

• TwoEXP300breadboards • Slopingmetal cabinet
• Variable square wave generator .5Hz-20Khz
• T.T.L. andC.M.D.S. outputs
• Power supplies fixes5V-V,ampoutput variabledualtrack

ing regu lator 0-15V± . current ± 200M .A.. all supplies
short circuit proof. noise and ripples less than 20M.V.

• Four logic level indicators • Four dataswitches

• Excellent for schoolsteaching electronics. students,
hobbyists. engineers andtechnicians. For testing. proto
types.modifications. cncun changes. Ideas. andtesting
I.C.·s.

Wote fora FREE brochure. Completedesign lab$99.95.
kit only$89.95. Shippingandhandling (U.P.S.) $5.00
Wewill ship C.D.D.

CASCADELABS, 1261 SunnyShore Drive
Camano Island. Washington98292 • (206) 38H1912

Red Cross:Readyfora newcentury.

MICROWAVE TV antenna . MDS designed yagl.
18 dB gain $39.95. Details, plans and tech. data
fo r same $3.00. BETA DESIGN GROUP, POB
164, Airway Heights, WA 9900 1

MICROWAVE yagi antenna for MDS complete
with hardware, type N connector $49.95. SIGNAL
ELECTRONICS, 4027 18th Avenue, Brooklyn, NY
1121?

'~
MISC.

2102

JPPLY 450NS 1.20
8038 2.95

)OEL NE555 .27
:CP198 AY5-1013A 4.50
It-110/125v 1488 1.25

IUt-5vdc 1489 1.25

6amps
8T26 1.30
8T28 1.30

~.95
8212 2.95
8216 2.95
1S41OSCR .95

price avail. IT410TRIAC .95
7905 .85

PSON 7908 .85
7915 .85

~X-80 7918 .85
7805 .85

)60.00 7806 .85
7808 .85

)LE 7812 .85
ITERFACE MC1330A1P 1.60
& CABLE MC1350P 1.15

jJ
MC1358P 1.50
LM380 1.20
LM565N .95
LM741 .25
MC1458P .55
LM720 .30

lIOo4:OL~_ACT~
~.......-.,.., ...:.:::-:._ ' 64900 2716 7.25e a 8 for 6.5Oea
~I. ~ 4~NS

~E.='::'::::;... base2. i c 127~(lNS 4 .2 5ea 8 for 4 .00ea



2 FOR $4.50

HOCKEY HANDBAll

Ideal for high power output.
Holes predrilled for 1 to 3
transistor. Madeofaluminum
with ten radiating fins.

CUBO CLOCK CASES
All brand new top Quality
plastic cases, originally de'
signed for Cubo clocks. Case
comes with top and bottom
cover with adetachablefront
red filter for LED readouts.
This can be used for many
projects suchasLEDCLOCK.
VUMETER. LIGHTBOX. FRED.
COUNTER. ETC.
3 Attractive Colors
(white,lime greenororange)

BUY 3 FOR ONLY $2,50

TV GAME BOARD
PLAYS 4 GAMES:TENNIS; HOCKEY;HANDBALL

AND JAI-ALA I.
All boardscomplefewithall partsready toplay.Requires
6C sizebatteries and asmall speaker forsoundeffects.
Theboards were surplus from afamou sgame manufac
turer. They will play onall USstandard black andwhite
or color TV sets.
Regular price forthesegameswere$39.50each

OUR PRICE ONLY $6.50 EACH
TENNIS JAI -Al AI

MARK IV KIT$31.50

$-41.50 EACH KIT

All functionssameasMark IVbutthis iswithheavy duty
aluminum front plateandcase.Canbeeasilyslotintothe
front panel ofyourauto.truckorboat.Operateson12VDC.

~ MARK V 15 STEPSr.:tr LED POWER OUTPUT
INDICATOR KIT

MARK IV 15 STEPS
LED POWER LEVEL

INDICATOR KIT
This new stereo level indicator kit consists of 36 4
color LED (15 per channel) to indicate the sound
level output of youramplifier from - 36dB - + 3dB.
Comes with a well-designed silk screen printed plas
tic panel and hasa selector switch to allow floating
or gradual output indicating. Power supply is 6
12V D.C. with THG on board input sensitivity con
trols. This unit canwork with any amplifier from lW
to 2OOW!
Kit includes 70 pes. driver transistors, 38 pcs.
matched 4-color LED, all other electronic compon
ents, PC board and front panel.

TA·1000 KIT
$51.95
Power

transformer
$18.00 .IC~

~

•• i _;___._ II

Uses UA723 I.C. and 2N3055 power transistor as
regulator. Outputvoltages can beadjusted from lJ.-30V
at aninternal resis tance of less than0.005ohm; ripple
and noise less than1 MV; with builton board LED and
audibleoverload indicator.Kit comeswith P.C.board;all
electroniccomponents.transformer; connectors; 2 panel
meters for voltage and amp; a professional look metal
cabinet andinstructions.

Model TR-88A 0..-1 5V D.C. 3 amp
Model TR-88B o--30V D.C. 2 amp

$59.50~
perk!1 ~

100W CLASS A
POWER AMP KIT

Dynamic Bias Class "A" circuit design makes this
~nit unique in its class. Crystal clear, 100 watts
power output will satisfy the most picky fans. A per
fect combination with the TA-l0 20 low T.I.M. ste
reo pre-amp.
Specifications:
• Output power: 1DOW RMS into s-onm

125W RMS into4-ohm
• Frequency response: 10Hz - 100 KHz
• T.H.D.: less than 0.008%
• SIN ratio: better than 80dB
• Input sensitivity: IV max.
• Power supply: ±40V @ 5 amp
• One channel

~~ WHISTLE ACTIVATED
~ SWITCH BOARD
All boardsarepre-assembledandtested.Yourwhistleto
its FETcondensermicrophone from adistance.as far as
30 feet away (sensitivity can beeasily adjusted) will
turn the switch on.then latched you whistle to It again
then it turns off. Ideal for remote control toys. electrical
appliancesuch aslights. coffee pots.TV. Hi-Fi. radio or
other projects, Unit works on 9V D.C.

REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Model 968
$4.50 each

All units are brand new
from Sanyo.
MODEL 115-B'405A
$35.00 EACH

----.~. , .
....-:":'.!.'-

I . ~~

~

SANYO UHF
VARACTOR TUNER

For UHF CH 14"",83
Tuning volfage + l V......+ 28V/D.C. lnpuf impedance 75
OHM. I.F. band width7-16 MHZ. Noise figure11.5dB
MAX. Size2W' x 11', " x 'to".Supply voltage 15VD.C.
Sound I.F. = 58.0 MHZ. Video I.F. = 62.5 MHZ

NIC1200 112 hr\ ON SALE ~
NIC2400 24 hI $IU9 EACH .......

CIRCLE 4 ON FREE INFORMATION CARD

5W AUDIO AMP KIT

~
2 LM 380 with Volume Control

" Power Suply 6 18VDC 1~:;;,;.;::.:;:::;:~;::;:~~i:7::::::=:-;f:i;-;;:o- ..
ONLY $6.00EACH

H~~~ 0.5" LED mill
ALARM CLOCK MODULE

ASSEMBLED! NOT AKIT!
Features: • 4 digits 0.5" LED Displays· 12 hours
real time format • 24 hours alarm audio output
• 59 min. countdown ttmer » 10 min. snooze control.

ONLY $7.00EACH
SPECIAL TRANSFORMER
FOR CLOCK

$2.50

FOR 'BOX' BUILDERS
Pre-DrilledPCBoard $17.50
Tolriod Coils (Set at 4) $ 3.00
MultiTurn Trim-Pots 10K ohm $ 2.50
Trimmer Capacitor 6-35pF $ 0.60
MC 1358 $ 2.50 RC1 458 $ 1.00
MC1350 $ 2.00 LM380 $ 1.80
MC 1330 $ 3.50 LM340T-1 5 $ 1.20

NE565 $ 2.00
We also have transformer. capacitors set. resistors
setantenna transformer. Please call for price.

LCD CLOCK MODULEI•. =...... 0.5" LCD 4 digits display' X'tal controlted cir-
cuits ' D.C. powered (1.5V battery) • 12 hr. or 24 hr.
display ' 24hr. alarm set - 60 min. countdown timer
• On board dual back-up lights ' Dual time zone dis
play • Stop watch function.

TWO IN ONE PANEL METER
D.C. VOLTAGE

I •••~r ANDAMPINONE
D.C. Volts reads 0-50

217" D.C. Amp reads 0-3 .

1 Meter casemadeofblack plastic
with a white scale plate and

=----' glass window.
.---3" #81.680 $12,50 EACH

BUY 2 FOR
$4.99

2 WATT AUDIO AMP
Pre assembled units. All you need is to hook up the
speaker and thevolume control Supply voltage from 9""
15VD.C. measures only 2" x 3'h". making It good for
portable or discrete applications. Comes with hook up
data.

NEW MARK III
9 Steps 4 Colors
LEDVU

Stereo level indicator kit with arc-shape display
panel lll -This Mark III LED level indicator is a new
design PC board with an arc-shape 4 colors LED dis
play (change color from red, yellow. green and the
peak output indicated by rose). The power range is
very large, from -30dB to + 5dB. The Mark II I in
dicator is applicable to 1 watt - 200watts amplifier
operating voltage is 3V - 9VDC at max 400 MA. The
circuit uses 10 LEOs per channel. It is very easy to
connect to the amplifier. Just hook up with the
speaker output!

IN KIT FORM $18.50

, ; . 6 - .• . • _
c;: .:. . , ~ .::.',,:.: ! ••- _._- _.
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FLUORESCENT LIGHT
DRIVER KIT

12V DCPOWERED
Lightsup 8 ...... 15 WattFluo
rescent Light Tubes. Ideal
for camper, outdoor, autoor
boat. Kit includes high volt
age coil , power transistor,
heat sink, all other electro-

With Case Only nic parts and PC Board, light
$6.50 Per Kit tube not included!

BATTERIES
PK/$10.00~ICKEL CADMIUM

2 PKS/$19.00 . _ BATTERY

ILLUSTRATED PACK
LESS COVER ' 'D' SIZE
O,lp.l: 3.6 Volt. @ 3.0 Amp/Hour. Consists of three each.
1.2 Volt " 0" size Nickel Cadmium Cells stacked and plastic
film encapsulated. Tabs are provided at each end for etec-

~r~~~r~dC,o~naet~~o~:~h~~:e j~~:: i~~a~oce~lt C~~.lb: ~~~r:~~fl~ ~ ..~;;:--=-==~=-:::-~-=~~~~~!--..
1V, " dia. x 7" iong. New. Shpg. WI. each pack, 1 lb.

CRYSTAL CONTROLLED
No FCC license WIRELESS

reooneo.
OUR PRICE MICROPHONE

$49.50 SYSTEM
ADDITI ONAL Iransnutter. FETrruc lor flat30~18
MIRCDPHDNE KHz responseexliaconlrolled49MHz

(TRANSMlnERj AM Band lor drrfl-free performance
AVAI LABLE 100 MWoutpur(rangeapprox. V,

AT$28 00 EACH mile)lorreuatse long range trans-
rnrssion.Poweredbya9Vradro

"\ilil~.---=~ llaltery (Included).
ReceIVer:Exiracontrolledlocks
on49 MHz transrmtter signal.
WHn onpanel VUmeier IOOflllors

lheSiQl1.J1Stlerqtn
~"-"__.........,,-~. from the nucro-

MURAWMS·49 phone.Standard
phone jackouuet connection to a P.A. or other phone
input. 9Vbattery Included. This professional set IS ideal
tor on stage. mfield. cburcn. in house or outdoor use.

9V RECHARGEABLE
NI-CD BATTERY

Replace all 006Ptype 9V battery
Model: GC9
BRAND NEW $4.50 EACH

NI-CD BATTERY SALE
12V Pack 450 MZlH RSize 3" x 1" x 2"

$8,00 PER PACK

4 AA Pack 4S0 MA/HR
$3.50 PER PACK

All abovebatteries areused butlatedate
code and weguarantee totake back allb<Kl onesforexcharge.

PRESS-A-L1GHT SELF
GENF.RATED FLASHLIGHT
EXCLUSIVE!! $3.95 ea Never worryabout battery,

Model F-179 because it has none! Easy
to carry in pocketandhandy .. •
to use. Ideal tor emergency

light. It generates its own
electricity by squeezing grip

lever. Put one in your car,
boat, camper or home. You

mayneed it some time!

SUPER FM WIRELESS
MIC KIT - MARK III

This new designed circuit uses high
FEQ. FET transistors with 2 stages

~
pre amp. Transmits FM Range (88
120 MHz) up to 2 blocks away and

/ • with the uitra sensitive condenser ..- --- --- •
microphone that comes with the kit.

- • allows you to pick up any sound
within 15 ft. away! Kit includes all

FMC-lOS electronic parts, OSC coils, and P.C.
$11.50 PER KIT Board. Power supply 9V O.C.

KIT FORM
$8.75 EA.

c...
C

~...
<0
co...

1 WATT AUDIO AMPe
All parts are pre-assembled on a ~
mini PC Board. Supply Voltage 6

9V D.C. SPECIAL PRICE $1.95 ea.

BIPOLAR LED RED/GREEN
2 colors in one LED, green and red, changes color
when reverse vo lt ag?~8~1~2~~aZ i n g !

FLASHER L
Unique design combines a jumbo red LEOwith an Ie
flasher chip in one package. Operates directly from
5V-7V OC. No dropping resistor neded. Pu lse rate
3Hz @ 5V20mA.

2 for S2.20

LOW TIM DC STEREO
PRE-AMP KIT TA-l0 20

Incorporates brand-new D.C. design that gives a
frequency response from OHz - 100KHz ± 0.5dB!
Added features like tonedefeat and loudness control
let you tailor your own frequency supplies to eli
minate power fluctuation!
Specifications: • T.H.D. less than .005'10 • T.I.M.
lessthan.005% • Frequency response: DC to 100KHz
± 0.5dB • RIAA deviation: ::':O.2dB • SIN ratio: bet
ter than 70dB • Sensitivity: Phono 2MV 47K/Aux.
100MV lOOK • Output level : 1.3V• Max. output: 15V
• Tone control: bass ± 10dB @ 50Hz/treble ::':10dB
@ 15Hz · Power supply: ± 24lJ. C.@ 0.5A
1<11comes with regulatedpower suppTy, all you need
is a 48V C.T. transformer @ O.SA.
ONLY $44.50
X'former
$4.50 ea.

ELECTRONIC SWITC
CONDENSER TYPE
Touch On Touch Off
uses 7473 I.C. and

12V relay
$5.50 each

ULTRASONIC
SWITCH KIT

SLIM TELEPHONE
KEY PAD

Weather proof plastic one piece key
lops.Keynumbersfrom 1-0.AllSWitches
momentary. Open one side rotconnected
one Side common. $3.50 EACH

Kit includestheUltra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
instructions. Easy to build and a lot of usessuch as
remote control for TV, garage door, alarmsystem or
counter. Unit operates by 9-12 OC. $15.50

TOUCH TONE TYPE

SOUND ACTIVATED SWITCH
All parts completed on a PC Board
SCR will turn on relay, buzzer or
trigger other circuit for 2 - 10 sec.
(adjustable). Ideal for use as door
alarm, sound controlled toys and
many other projects. Supply voltage
4.5V 9V O.C. 2 for $3.00

"FISHER" 30 WATT
STEREO AMP

MAIN AMP (15W x 2)
Kit includes 2 pes. Fisher PA
301 Hybrid ICall electronic parts
with PC Board. Power supply ±
16V DC (not included). Power
band with (KF 1% ± 3dB). Volt
age gain 33dB. 20Hz - 20KHz.

f

Meter made of clear plastic
witha silverwhitefaceplate.
Scalereadsfilm - 20 +3dB.

I
""Meter also comes With an
, Internal dial light

MODEL: 6F-3
$6.50 EACH

• !'!!!!~!!!l2!!!\i:;~"~!!!I!!~,
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ELECTRONIC KITS FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T . V •
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2500 MHZ. EASY TO CONSTRUCT AND COMES
COMPLETE WITH ALL PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGS,
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA (Antenna can be a dish type
or coffee can type depending on the
signal strength 1n your area . )

2304 MOD 1 (Bas ic Kit) $49 .95
2304 MOD 2 (Bas ic / Pre -amp) $59 .95
2304 MOD 3 ( Hi-Gain Pre-amp) $69.95
POWERSUPPLYFOREITHER MODEL ABOVE IS
AVAILABLE. COMESCOMPLETEWITH ALL PARTS,
CASE,TRANSFORMER, ANTENNA SWITCH AND
CONNECTORS (Kit) $24.95
Assembled $34.95
Slotted Microwave Antenna For Above
Downverters $39.95................................

PREAMP LIFIERS
HAL PA-19-1.5 mhzto 150mhz. 19dbgainoperates
on 8 to 18 volts at l Orna. Complete unit $8.95.
HAL PA-1.4-3 mhz to 1.4 ghz. 10 to 12dbgain oper
ateson 8 to 18 volts at l Orna. Complete unit $12.95.

(The above unitsare idealfor receivers, counters, etc.)................................
16 LINE TOUCH TONE DECODER KI T ~ITtl
P,C. BOARD AND PARTS,. " •••• $69,9'
12 LINE TOUCH TONE DECODER KIT WITtl
P, C, BOARD AND PARTS •• " , • • • $39.95
16 LINE ENCODER KIT, COMPLETE ~ITH
CASE, PAD AND COMPONENTS • • • • $39,95
12 LINE ENCODER KIT, COMPLETE ~ITtl
CASE, PAD AND COMPONENTS • •• • $Z9.95

***.**************************
MANY, MANY OTHER KITS AVAILABLE

s.nd t ~c stamp Of S.A.S.E.for Information and fly., on OtMr
HAl·TP.OHIX FK'oducn. To orcJ. t by phon., 1·:) t3 ·285·17&2 .

Red Cross:
Ready for anew century.

A Public Service of This Magazine & The Advertising Council r!!I

THE NESDA CONNECTION GIVES:
1. Insurance
2. 1.6 Bankcard Rates
3. ServiceShop Ma9azine
4. Electronic Service Industry Yearbook
5. Service Industr y Information
6. Legislative Programs
7. Advoca te fo r Better Warranty Pract ices
8. Business Inform ati on

SEND ME INFORMATION ABOUT

A GOOD CONNECTION - NESDA

Address _

City State__Zip_

Name of Business _

Name _

Send to: NESDA, 2708 WestBerry ST
Fort Worth, TX 76129

/: -,

:1\ I ~..' _
1};' V '
~

RIGHT \~i7~'-
-",-

CONNECTION! \ JOIN
OVER 2000

PROFESSIONAL
ELECTRONIC

SERVICE
DEALERS.

NATIONAL
ELECTRONIC

SERVICE
DEALERS

ASSOCIATION

BE SMART!

MAKE THE

$16 .95

$29.95

$24.95

$24.95

LED POWER METER

Same as lED powe r meter but uses NSM series
display.
Two types - NSM 3915 - 30 db ( - 24 do to

+3 db power)
NSM 3816 - 23 db ( -20 db to
+ 3 db VU)

POWER SUPPLY

LED VUIPOWER METER

Uses the popular LM3915 disp lay driver. Features
switch selectable peak or average peak power level
indication . The front end utilizes precisi on half wave
rectification. LED displays included 30 db ( - 24 db
to +3 db) dynamic range.

Thi s kit has bee n designed to satisfy the need for an
economical powe r supply. Provides 5 volt DC at
lamp for TT L projects plus a separate floating power
supply that is variab le from 5 to 35 volt DC at 1/2
amp fo r CMOS and other uses.

Easy to bui ld l ogic Probe kit. A fu ll performance
logic probe. With it, the logic levels in a dig ital circuit
translates into light from the Hi or l o LED . Pulses as
narrow as 300 nano seconds are stretched into
blinks of the pulse lED's. Specs - 300 Kohm imp.
Power - 30ma at 5 volts, 40ma at 15 volts, 15 volts
max. Max. Speed - 300 nano second s 1.5 MHZ .
Input Protection - + 50 volts DC continu ous, 117
volts AC for 15 seconds. (case included) .$24.951- --i

HAL·TRONIX
P.O. Box 1101

SouthgOt•• MI46195

Send certified che que. money order. Chargex . Mas rer Charge . Amencan
Express...mctuoe expIry dare. ca rd number and signatu re . Add $2.50 for
100 page catalogue . We process only prepa fd orders MinImum order
5 10.00 Add 5% (mmumum 5200) lor shlppmg and handlmg Ontaflo
residents add 7°'osales tax. All onces subjec t to change_Dealer InQumes
welcome.

This video mod ulator has been desig ned to
complement the sma ll home computer. It allows the
standard colour television to be used as a high
quality colour video monitor. Uses state of the art
integrated circuit technology. Direct coupling is
employed to provide white level compensation in

the vestigal sideba nd outp ut. The gain dev ice of the .....-------------------t
LM1889's croma osci llator is used to buffer, level
shift , and invert the incomin g composite colour
input. The signal then passes to the RF modulator
where a channel 7 carrier is prov ided. Requires 12
volt DC for ope ration.

THE BRUTE 300 WATT AMP

This kit is not recommended for beginners or ~-------------------I
inexperienced constructo rs. Power output: 200
watts RMS, 8 ohms , 310 watts RMS. 4 ohm. Input
sensitivity ; IV for tota l output. This kit uses all
standard parts and comes complete with instruc
tions and printed circuit board (mono) (transformer
required) 100 VCT 5 amps. is avai lable for $51.00
# 167P100. P.C. Board $11.25

COLOUR MODULATOR

~ ,.~./,..........x .
;

-.w.w.....co.oCNOWl..U«)
""IUN

OkOlas ovo. no 00....u N S*'f1:0 POSTrAJo uan
SHIPPIHG OMlTtNJ "*kt: AOClmOHAL CMAkGlS AU UQUUTto.

IHFOPoMAfIOH, ~~~:~::-~~:~~~;...~c:~tlOlTlOK-
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895
Each

These top-quality meters allow
you to monitor critical circuits.
Feature easy-to-read faces and
D'Arsonval movements for :!:5%
accuracy, full scale. Require 1W'
mounting hole.
0-50 IJ.A DC. 270-1751 8.95
0-1 rnA DC. 270-1752 8.95

.39

.49

.59

.69

.79

.89

Each

Easy-to-read 0.4"-talili quid crystal display with
convenient low-battery and over-range indicators.
Measures up to 500VAC in 4 ranges; 1000VDC
in 4 ranges; 200 mA AC and DC current in 3
ranges each; 20 megohms resistance in 6 ranges.
Size: 6¥.x 3¥.x1¥.:' Leads and manual included. .
Requires 9V battery or AC adapter. 22-198 .79.95
AC Adapter. U.L.listed. 273-1431 4.95

Micronta@Precision
Panel Meters

• 10-Meg Input
• Automatic

Zero-Adjust
& Polarity

Carry Case

Only 695 ~=-_ _ ....
22·153

20-Range LCD Multimeter

7995

IJ.F Cat.No.

Mini Amp with Built-In Speaker
Only

1 95

.01 272-1051

.047 272-1052

.1 272-1053

.22 272-1058

.47 272-1054
1.0 272-1055

• 200 mW Output
• 1 mV Sensitivity
• 10 to 10,000 Hz

Response

Each
250WVDC. Aluminumdeposited
mylar for ultra-low leakage. Epoxy
dipped for stability.

This compact, integrated-circuit amplifier with built-in speaker is ideal
for use with a telephonepickup coil, a microphoneor electricguitar.
Use it as an intercom, the audio stage of a receiverproject-or add a
probe and it becomesa handy signal tracer! Has volume control with
on/off switch, Va" jacks for input and external speaker or earphone. 2'hx
3Vsx 1¥4"molded case. Requiresone 9V battery. 277-1008 11.95

Metal-Film
Capacitors

Low As

39¢

Reg. 209
3.19

4116 Dynamic RAM.
100% prime. Our
lowest priceever!
276-2505 .. Now 5.95

Type 558.Four type
555timers in asingle
16-pin DIP.
276-1742 .. . Sale 1.99

• Prewlred RF Module
• Ch. 2 or 3 Output
Accepts b&w or color video, 30-15,000 Hz
audio. With instructions, labeled and drilled
board, parts list, RF module and antenna
switch. PARTS EXTRA-all available at Radio
Shack. 2n-122 16.95
Shown built with recommended parts

Reg.2A9

199

Quad Timer IC
20%
Off!

Card Connector
Was 5.95 -

495

NEW! 119

Mercury Switch

Quad BiFET Op-Amp DPDT Switch
34% Off!

299
13VIfl.S Slew Rate Compact lever

type withcontacts
TL084C. Low-noise JFET inputs . rated6Aat
Internally compensated . :!: 18V 125VAC. Mounts
supply. 14-pin DIP. in ~t16" hole.
276-1714 2.99 275-259 Sale 2.09

278-501
278-502
278-503

Cat. No.

299
Each

Color

Red
White
81ue

16K Hobby ...._ -
~!iII~~ RAM.. New Low

Price!
Was 13.95

595

100-Plece
Assortments

Resistor Packs

LM317. Adjustable, Tilt to close circuit. SPST con-
positive. Up to 1.5A tacts rated 5Aat 125VAC. Wire
output. TO-3 case . leads. Style may vary.
276-1777 4.99 1.2 to 37VDC 275-027 1.19

For lamp dimmers, heat ele
ment control , ACswitching
and more. TO-220cases .
200V. 276-1001 99¢
400V. 276-1000 1.19

6-Amp Triacs

L:: 99ft

Micro Test Clips

NEW! 149
Package of2

Insulated push-type-ideal for
testing components on
crowdedboards. One red,
one black.
270-370 .... . Pkg. of 211 .49

Great buy-keep a pack onhand!
The mostasked for values.
VZW-10%.271-306 Pkg. 100/2.99
V4W-5%. 271-308 Pkg. 100/2.99

A DIVISION OF TANDY CORPORATION · FORT WORTH, TEXAS 76102
Retail prices may vary at individual stores and dealers OVER 8000 LOCATIONS WORLDWIDE
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440/220 TO 110 VOLT
TRANSFORMER

4PDT PRINTED
CIRCUIT 12VDC

United Way
supports a wide range
of human service
agencies-charities we
all know but also less
well-known organizations
which otherwise might
not get the needed
finances to carryon
their good work. 0)
Thanks to you. It works. :i'

I'"orallol'"us.

UnitedWay
Ii!] A Publi c Ser vrce o f HilS Miguine & The Adve rt lling CounCIl

DISCOUNT TRS·eO' DEALER A301

COMPUTER SPECIALISTS

$ DISCOUNT $ on TRS·80's
26·3001 4K Co lor. . 5353.00

26·1062 16K III . . . . . . . . . . . 865.00

24·4002 64K 1 DRiVE 3440.00
1·800-841-0860 TOLL JRII

MICIlO MANAGEMENT SYSTEMS. INC.
Downtown Plaza Shopping C.nt~r

115 C. Second Av., S.W.
Coiro. Georgia 31728

(912) 3n·7120 Ga . Phon. No .

INTERNATIONAL ELECTRONICS UNLIMITED

$ 2.75 EA.

14 pin . Iy l•
3 emp contact.
BRAND NEW
P.C.Mounl•

A-B,SWITCH

~
• 750HIIS

- TO 75 OHIIS

$ 3 .5 0 EA.

KEY SWITCH
S.P.S.T.

RATED 4 AliI'S

125 VOLTS

• 3 .50 EA.

V4"PHONE JACK

t
IIOLDED PLASTIC

NO SWITCH
10 FOR S 1.00
100 FOR $ a.DO

500 FOR $ 40 .00
1000 FOR $ 70 00

D.P.D.T. C'b"T"I!R

Mill T~~?;E
RATED 5 No'I'5
@ 120 VOLT5

. $2.00 EACH

ea 10- 1 00-
. 55 . 52 . 4 9
.60 .57 .51

SOCKETS - .... -.uo p _ 3 leve l
go l d pJ.a t e contacts
t i n p l ate cail s

TIL IO~. OFF ON $15.00
15 ~. OFF ON $50.00

7400 $.1 8 7464 .30 74155 .50
7401 .18 7465 .30 74156 .6'
7402 .18 7470 .49 74157 .60
7403 . 18 7472 . . 32 74158 .75
7404 .10 7474 .18 74160 . 70
7405 .15 7475 .49 74161 .79
7406 .10 7576 . 49 74162 .85
7407 .10 74&0 .35 74163 .85
740es .17 7482 .15 74164 .85
7409 . 17 748] . 65 74166 .85
7410 . 18 7485 .50 74170 1. 50
7415 .19 7486 . 41 74173 1. 25
7416 .10 7489 1.75 74174 1.05
7417 .10 7490 . 59 74175 .85
7420 .10 7491 .64 74176 . 70
7425 . 39 7492 . 59 74177 .70
7426 .35 7493 . 35 74180 . 35
7427 .15 7494 .59 74181 1. 85
7430 .15 7495 .35 74182 . 35
74]2 .10 7496 .35 74189 . 50
7437 .10 74105 . 48 74190 1.15
7438 .18 74107 .35 74191 1.15
7440 .18 74121 .35 74192 .50
7441 .59 74122 .39 7419] . 79
7442 .35 7412] .39 74194 . e5
i 443 .55 74125 . 50 74195 .69
7444 .60 7412E: .50 74196 .M
7445 .50 74132 .75 74197 . 75
7446 .59 74141 . 35 74198 1.40
7448 .59 74145 .50 '7 4199 1. 25
7450 . 18 74148 1.2 5 74S200 3.75
7451 .11 74150 1.3 5 74279 .65
7453 .18 74151 .50
7454 . 18 7415] . 35
7460 . 18 74154 1.45

14 pin
1 6 pin

1000
. 14ea
. 16ea
. 17ea

100
. 16ea
. 1gea
.20ea
.26ea
.3 8ea
.so-s
. 60ea

I:'>OT ER:'>O AT10 :'>OA I. EI.ECTRO " ICS l':'>O I.I~lIn:l)

435 FIRST sr , Sol van9 , Ca. 93463 ~
phone 805 688 2747 -..

10
. 18ea
. 21ea
. 22ea
.28ea
. 40e a
.52ea
.62ea

. luf/ 3 SV . 35 .2 5 4 . 7uf/2 5F , . • 8 . 40 2 2u f /l ')V .5 2 . '2. 22uf/ 3 5V . 3S . 30 5 . 6uf/ 1 0V . '8 .• 0 2 2uf/35V. 6 5 . 60

.33uf/ 3 5V .35 . 30 6.8uf/6V .• 0 . 35 33uf/ 6V . 60 . 5 0
l u f! 25V . 35 .30 6 . Buf/16V . 5 0 .' 0 3 3u t!1 0V. 65 . 55
1. 5uf/ 20V .3 5 . 30 10 u f / 2 0V . 5 0 . • 0 4 7uf/6V . 65 . 55
2. 2uf / 35 V .40 . 35 l Suf/6V . 50 . • 0 47 u f /15V .70 . 6 0
3 .3uf/35 V . 45 . ' 0 15 uf/ 10V .5 2 .42 56 ut! 6V .8 9 . 8 0
4. 7uf/16V .45 . 35 1 5u f / 20V .5 5 . 45

TANTALUM CAPACITOR ASST. f e a . of above - $37 .50

CAP ACITORS ELECTR OLYTIC AXIAL. LEADSe a 1 0- 100-
luf/30V . 1 4 . 13 .12 l OOuf/I Ov . 25 . 17 . 15
2 . 2u f / 2 5V . 16 . 1 3 . 12 1 00u f /35V .27 .1 9 . 18
2 .2uf/ 5 0V . 16 . 1 3 . 1 2 150uf/ 25V . 30 .22 . 20
3. 3u f /5 0V . 17 .13 . 1 2 220uf/1 6V .30 . 23 .20
o1.7uf/6 3V .18 . 13 . 12 220uf/ 25F .3 5 . 25 .2'
10u f / 35 V . 18 . H .13 o1 7 0uf/1 6V . 38 . 3 2 .30
l Ou t /SOY . 18 . 14 . 13 47 0uf/ 35v . 42 . 35 . 33
1 0u f /15 0V .19 .1 6 . 1 5 500uf/1 5V .38 . 3 2 . 30
22'lf/1 6V . 1 9 .l.'i .14 1 00 0u f!16V . 90 . 85 . 80
22 uf/50V . 20 . 18 .16 1 00 0u f /35 V 1.10 .95 . 90
25uf/2 SV . 20 . 18 .16 2200uf/1 6V 1.25 1.10 1. 00
JOuf/2 SV . 21 . 1 8 . 1 S 2 2 00 u!/40V 1. 3 5 1.15 1. 05
5 0u f / 35 V . 22 . 18 . 15 o17 0 0u !l50V 1.50 1.35 1.30

4000 Ser-t es CM05
4000 $. 25 4020 1.14 4050 .• 5
4001 .39 4021 .95 4051 1.15
4002 .15 4022 .95 4066 . 79
4006 .95 4023 .30 4069 .39
4007 . 39 4024 .75 4071 .19
4008 .95 4025 .11 4072 . 39
4009 . 46 4027 .59 4073 .39
4010 .45 4028 . 85 4078 .39
4011 .45 4030 . 49 4081 .39
4012 .15 4035 .95 4082 .30
4013 .59 4040 1. 15 4518 1.25
40J4 . 95 4041 1.20 4528 1. 50
4015 .95 4042 .95 4585 1.50
4016 .64 4043 .85 4901 .59
4017 1. 08 4046 1.69
4018 . 95 4049 .45

METAL FILM RESISTORS, 1/4.m /!ppJ!l
STANOARO 1l METAL FIL M VALUES FROM 10 OMM TO 1. 21 ~HM

METAL FILM ~a tota l quantity ee pk- l0 pk- 25 pk-lOO pk.- 250
RN60 (R.Ohm CRB60 FY) 1/4w.tt 1- 999 $.25 1. 00 2.00 7.50 17.50
l ow tl!!I:IP coef _ SOppm/OC 1000- .20 .90 1. 80 7.00 16.2 5
.138~ d i a X .355"10n9 (body) 5000- .20 .85 1.7 0 6.50 15. 00
col or banded 10000- .20 .80 1. 55 6.00 13.75

10 or more res is t or s - not i ndividua lly packaged 
mixert - specify any as sor t ment of val ues $. 1St .

CARBON FILM RESISTORS, 1/4 • 1/2 • • tt /!ppJ!l
CA RB ON FILM ~5 1. totel Quantlty t/R~~~~6 plt-l OO pk-1 OOO
l/4w. t t (R.Ohn R25) 1-999 $. 10 . 45 2.00

1 12~:i~d 1 ~ . ~h~2~~ ~ on 9 (body) ~~~= : ~ ~ :j~ ~: ;~ ~t~
. 146"dfa X 354 l ong (bOdy) lOOQO - . 10 . 25 1.55 13 .00

l~ or sore res i st ors - not indi vid ually p.cka9~ _
mlxed - spec; f1 any ass or tment of val ves $.04e a

TANTALUM CAPACITORS s o lid di ppe d :: 20\

SOCKETS - L.c. NOfll...l..ouK.I T"-IL

e.
8 pi n $. 20
14 pi n .25
16 pi n .26
18 pin .32
24 pin .45 .
28 pin . 55
40 pin .65

L" 320T-5
LM320T- 12
LM320T- 15
LM340T- 5
LM340T-B
Lf4340T- 12
Lf4340T-1 5

3 . 9:>

ee 117 .5Q
10- 16 .00
25· 15. 00

• shl ppln9

S3. 95ea 10/ S35 . 00

CLOCK CHI PS
5316 4 di 9i t. 12- 24hr, alarm

50- 60hz, 40 pi n

MI~IATUIUSOll D \TATE "..~"-- \ l
HEClRONIC IU lllR _

y ";-

,',_ ... \0 ',:. _ ~ A

UART 16028

Red
Clea r
Gree n
Ye l lo w

Red
Cle ar
Green
Yellow
Whi t e

LEO t()UNTING CLIP & RI NG
for . 20" (jumb o) LEO

pk- 10 pk- 25 pk-1 OO 1000-
$1.25 2 . 75 7 .00 .06ea

SUBM INIATURE OI f f USEO - .125" d X . 21"1
pk- 10 pk- 25 pk- 100 1000-
11.00 2.15 8.00 .078e .

1. 00 2 .2 5 8. 00 . 07Sea
1 . 40 3 .15 10 . '5 . 10e.
1 . 40 3 .2 5 10 .4 5 . 10e a

LEDS -=
JUMBO o1T'FUS'ED - .20" d X .34"1

pk-1 0 pk-25 pk- 1OO 1000-
$1.00 2.25 8.00 .07Sea

1 . 00 2 . 25 8.00 .0 7Sea
1. 40 3 .2 5 10. 45 . 10ea
1 . 40 3. 25 10 .45 .1 0e a
1 .0 0 2.25 8. 00 .07Sea

POWER SUPPLY KIT

. ' V••1>V.'''V •A r e 'lu h. t ed- po_r s upply uunq " .
• l l!o V/ UV CT tr . ndQr_r. J.,. : .
L_ 14 0T ..no. J-~)2O"l' uqul.tou

~~,, ; u~~~~ ~~:v:~~e f:l~~~U. ~, ' ~
P....ITS IHCLUO[D i t _ Ji"
T•• nsl o r _ . .. .. -
, r e'lul" tors
PC bo .o..d
4 dlod"s
C" p.o.CltO[ 1000 <If
C.o.p.o.Clt o . !oOO f
) C.o.p.CltOrl 10 <If

b Volt

(op erates --from 4V - 9V) $1~;5 ~ ~l Oe a ~~OOe a

Payment by check , 11.0., UPS/COO , M/ C or VIS . Add S1.25 for
s hi ppi ng/ha nd li ng in U S . Cana da and uex tcc. Addit io na l cha rg e '
for UPS COO or BLUE LABlE. Ot her Coun t ri e s S1 25 + 5: of order
tota l. Ca liforn ia r es t dent.s add s al e s tax. f1in i mum order SlO .OO

SCHOOLS AN U GOV ERNMENT O RDERS ACCEPTED O !'\J OFF ICIAL
PURCHASE ORDE RS.

CERAMIC CAPACITORS
1pf 18pf 47pf IUOp f 220pf 600pf .OO47uf .030u
5pf 22pf 56pf 120pf 270pf ,001uf .010uf .050u
7pf 27pf 68pf 150pf 390pf .0015u f .0 15uf .1 uf
lOpf 33pf 82pf 180p f 470pf .0030 uf .022uf

lpf ~ .050 uf / 59v ,1uf /50V
Total (l t y ea pk-l0 Pk-100 1000- ea Pk-10 pk.-l00 10110 -
1 - 1000 $.20 .95 6 .50 $.25 1 .25 9,50 . 0ge
1000 - .20 , 85 6.00 .055ea

CERAM I C CAPACITOR KITCK-c 2 5ea . o f Ihe abov e va l ue s 112 . 5e IO~ 0
CK-c3 10ea . of the above va l ues 20.5e CMOS 15~:O:g~~:::

CAPACITORS
POLYESTER Fl LM'CAPACITOR5 - 100V ± 10~

EA. PK- 10 PK- l 00 EA. PK- 10 PK- l 00
.001uf 1 . 15 .9 5 6 . 50 .03 3uf 1 . 20 1. 00 10 .0 0
.0015uf . 15 . 95 7 . 50 . 047uf . 20 1.1 5 10 . 50
. 0022uf . 15 . 95 7.50 .0 68uf . 25 1.30 12 . 00
. 0033uf ,15 .95 7 .50 . 1uf . 30 1.75 13 .50
.0047uf . 15 . 95 7.50 . 15uf . 35 2. 25 14 .00
.Q068uf .1 5 .95 7 .5 0 . Z2uf . 40 1. 55 20 .00
.Ol uf . 15 .9 5 7.50 . 13uf . 45 2 .75 25 .0 0
. 015uf . 15 . 95 7. 50 :~7uf . 50 3 . 50 30 . 00
. 022 uf .15 . 95 7 .5 0

POLYE STER CAPACITOR KIT 5 e a of the above val ue s $14. 95

TRANSISTORS eo pk~ 10 pk-25 pk-1OO 1000
HPSAuo 10-92 "'" S.15 1.65 3.15 12 .00 . llea
2~2222A TO-92 NP'l .30 1. 75 '.00 15 .00 . 13e a
2N2222A TO-18 /j p ~( .45 3.50 8 . 00 19.00 .26ea
2N3053 TO-5 NPII .55 5 .00 11.75 45.00 . 42ea
U13904 TO-92 /tP/I .15 1.65 3.15 12 .00 . 1Oea
2N3906 TO-92 prlP .15 1.65 3.25 11. 00 .lOea

DIODES
l N4001 COYlV 12/ 11. 00 100/ $7.00 1000/ 160 . 00
1N4007 1000PIV 10/ 11 .25 100/ 111.00 1000/ 1100 .00
1N41.8 I1N91.) 15/ 11. 00 100/ 15 .00 1000/ 1.0.00

,07V' X ,OV6'
20mA 01 1 .75 .

10 lor $1.00
20010r $ 18 .0 0
40010r $32 .00
1000 lor $70.00

SUB MINI L.E.D.
~

dillulltd red litd wlt~ built
In fluhi"", unit T 1 J4 plchg. ·

ptll.. r '~."' 20 m•.
210rSl .70~

BI-POLAR L.E.D.
GI

40 IIFD 350 VOLTS

-ff"7'
2 ~8 INCH X 3/4 INCH

2 for $ 1.5 0
2/441!DQI! CONNI!CTOR
TIN SOlDERTAll. 1~S"x .200"

RELAY

e"4plnllyJI
-' empconl , clt
• 24 volt d.c.or

120wolta.c, Coll
· U..dbullullyl••11fd

$1 .70 EACH
sPecify coli 'tolla;e
l A"OE QUANTITIES AVAilABLE

SOCKETS FOR RELAY SOC .ach

SUPER SMALL
PHOTO-FLASH
170 MFD 330 VOLT

r 11/4'X 7/8'

• . :2 for $1.50

~ 10 for $14.00

7-17vdc
S.S.BUZZER

~I~ ~:~.Rdl:~::~12 tI:lE:D;:;~~e:;~~1
~....... • CMOS com pati ble
• • Mill . cu rren t : Um'"

• Sound outpu t l OdB @ 20 em

$1,25 each

LINE CORDS
• .-..c:::

TWO WIRE 6 II . 18/2
3 lor $1.00

~--(
THREE WIRE 611.18/3 t--;-~;"';':::''::'':':':::':::'''--I

$1.50 ea.
THREE WIRE 18In.18/3

2 for $1.00 10 lor$ 4.5

ELECTROLYICS
AXIAL CAPACITORS I""::~..;.;.;;~...;,;,;.;;.;;,;.;;;;;;;...-t

-«=--..c ~39-
600 MFD. 100 VDe $1.00 ••.
2·11/18 " long It 1" dllm.llr

S~':F~ll~~~~ ~ Xl
"~':~~~1 ';~j'$d:O~·r 1)

0
b rlVhl red color

• - ~ \ Id••1 tor . term

: .. i 61n . dl o. boll 11.!.2!:ll0!2.~!t:=~~J
. loud ring ..

$15.00 ea.

en
o
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a::
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6
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«
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c....
C
r
-<...
to
00...

Jumbo Red 1011.00
Jumbo Green 6/1.00
Jumb o Yel low 6/1.00
5082-7760 .43'CC .79
MAN74 .3'CC .99
MAN72 .3'CA .99

4 position
5 position
6 posit ion
7 pos ition
8 pos it ion

DIP
SWITCHES

LEOS

T.V.
CIRCUITS
MC1330 1.89
MC1350 1.29
MC1358 1.79
LM380 1.29
LM565 .99
LM741 .29
LM1310 2.90
LM1800 2.99
LM1889 2.49

11.75
17.95
37.95

4.60
5.75
6.40
9.95

19.95
19.95
5.75
5.75
6.95

6800

8080
8035 16.95
8039 19.95
8080A 3.95
8085 12.95
8086 99.95
8088 39.95

100pes 8741 49.95

2.29 8748 59.95

MISC. 8755 64.95

.95 8155 11.95
8156 11.95

1.15 2560 12.85 8185 29.95
3242 9.95 8185·2 39.95

2.49 1771 24.95 8202 45.00
AY5-1013 4.95 8205 4.95

2.79 TR1602 4.95 8212 2.75

2.85
IM6402 7.95 8214 5.25
8T26 2.49 8216 2.75

3.10 8T28 2.49 8224 2.95
8T97 1.69 8226 3.49

2.95 8T98 1.69 8228 4.95
1488 1.39 8238 5.50

3.95 1489 1.39 8243 6.50
8251 6.95

2.65 8253 12.95

2.35
8253-5 13.95
8255 6.50

2.00 8255-5 7.50

Z80 8257 16.95
8259 14.95
8275 49.95

apes Z80 9.95 8279 15.95
zaOA 12.95 8279-5 16.95

4.75 Z80S 19.95 8282 6.50

4.75 Z80-PiO 7.60 8283 6.50
Z80A-P10 8.60 8284 5.80

Call Z80-CTC 7.65 8286 6.65
Z80A-CTC 8.65 8287 6.65

6.95 Z80-DMA 18.00 8288 24.95
Z80A-DMA 25.95 8289 49.95

10.95 Z80-SIO 21.95

8.95
Z80A-SIO 25.95

Call
Call

VOLTAGE REG's

LINEAR

7805T .89 7905T .99
7812T .89 7912T .99
7815T .99 7915T 1.19
7824T .99 7924T 1.19
7805K 1.39 7905K 1.49
7812K 1.39 7912K 1.49
78L05 .69 79L05 .79
78L12 .69 79L12 .79
78L15 .69 79L15 .79

T = TO-220 K = TO-3 L = TO-92

LM301V .34 LM555V .39 LM1414 1.59
LM308V .98 LM556 .69 LM1458V .69
LM309K 1.49 LM565 .99 LM1488 1.39
LM311V .64 LM566V 1.49 LM1489 1.39
LM317T 2.29 LM567V 1.29 LM1800 2.99
LM318V 1.49 LM723 .49 LM1889 2.49
LM323K 4.95 LM733 .98 LM3900 .59
LM324 .59 LM741V .29 75451V .39
LM339 .99 LM747 .79 MC1330Vl .89
LM377 2.29 LM748V .59 MC1350Vl .29
LM380 1.29 LM1310 2.90 MC1358 1.79

V=8 PiN

4.95
4.95
9.95
7.95

12.95
9.95

19.95
21.95

2.49
.99

1.29
2.99
2.99
2.95

8/29.95
8/24.95

4.95
8/21.95
8/19.95

2101
2102·1
21L02·1
2111
2112
2114
2114L·2
2114L·3
4027
4116·15
4116·20
4116·30

1702
2708
2758
2716

8164

16K STATIC
'fMM 2016 200n5

64K DYNAMIC
200n5 SINGLE

SUPPLY

RAMS
(450n5)
(450n5)
(450n5)
(450n5)
(450n5)
(450n5)
(200n5)
(300n5)
(250n5)
(150n5)
(200n5)
(300n5) 8/18.99

EPROMS

( 1U5)
(450n5)

(5v) (450n5)
(5v) (450n5)

2716·1 (5v) (350n5)
TMS2716 (450n5)
2732 (5v) (450n5)
2532 (5v) (450n5)

7400 SERIES
7400 .19 7450 .19 74123 8 pin ST 10/1.29 8 pinWW .59
7402 .19 7472 .29 74151 14 pi n ST 1011.49 14pin WW .69
7404 .24 7473 .34 74153 16 pin ST 10/1.69 16pin WW .69
7406 .29 7474 .35 74154 18 pin ST 1011.99 18pinWW .99
7407 .29 7475 .49 74156 20 pin ST 10/2.89 20 pin WW 1.09
7408 .24 7476 .35 74157 22 pin ST 1012.99 22pin WW 1.39
7410 .19 7483 .65 74161 24 pin ST 10/2.99 24pinWW 1.49
7420 .19 7486 .35 74163 28 pin ST 1013.99 28pin WW 1.69
7430 .19 7490 .49 74164 40 pin ST 10/4.99 40 pinWW 1.99
7432 .29 7491 .69 74173 ST = SOLDERTA IL WW = WIREWRAP7440 .19 7492 .59 74174
7442 .49 7493 .49 74175
7445 .69 7496 .74 74176
7446 .69 74100 1.19 74192
7447 .59 74107 .34 74193
7448 .69 74121 .34 74196 CMOS

4001 .35 4024 .99 4070 .49

74S00 SERIES
4002 .39 4025 .29 4071 .49
4007 .25 4027 .65 4072 .49
4009 .49 4040 1.29 4081 .39

74S124 3.95 74S288 4.75 4010 .49 4042 .99 4093 .99
74S174 1.49 74S387 5.75 4011 .35 4046 1.79 4098 2.49
74S188 4.75 74S471 18.75 4012 .29 4047 2.49 4503 .69
74S195 1.95 74S472 18.75 4013 .49 4049 .49 4508 3.95
74S240 2.95 74S474 19.95 4016 .59 4050 .69 74C04 .39
74S260 1.80 74S570 7.80 4017 1.19 4060 1.39 74C141.49
74S287 4.75 74S571 7.80 4020 1.19 4066 .79

4023 .29 4069 .39

74LSOO .32 74LS155 1.19
74LSOl .28 74LS156 .95
74LS02 .38 74LS157 .79
74LS03 .32 74LS158 .82
74LS04 .35 74LS160 .94
74LS05 .28 74LS161 .99
74LS08 .38 74LS162 .99
74LS09 .38 74LS163 .99
74LS10 .32 74LS164 .99
74LSll .29 74LS165 .99
74LS12 .29 74LS166 2.40
74LS13 .38 74LS168 1.79
74LS14 .99 74LS169 1.79
74LS15 .35 74LS170 1.89
74LS20 .26 74LS173 .82
74LS21 .30 74LS174 1.19
74LS22 .34 74LS175 1.09
74LS26 .40 74LS181 2.19
74LS27 .35 74LS190 1.15
74LS28 .39 74LS191 1.31
74LS30 .35 74LS192 .88
74LS32 .39 74LS193 .98
74LS33 .54 74LS194 1.80
74LS37 .78 74LS195 1.39
74LS38 .39 74LS196 .82
74LS40 .25 74LS197 .82
74LS42 .79 74LS221 1.28
74LS47 .78 74LS240 1.89
74LS48 .78 74LS241 1.89
74LS51 .35 74LS242 1.89
74LS54 .35 74LS243 1.89
74LS55 .32 74LS244 1.79
74LS73 .44 74LS245 2.89
74LS74 .48 74LS251 1.32
74LS75 .58 74LS253 .89
74LS76 .50 74LS257 .89
74LS78 .59 74LS258 .89
74LS83 .90 74LS259 2.89
74LS85 1.23 74LS260 .68
74LS86 .45 74LS266 .68
74LS90 .70 74LS273 1.69
74LS92 .82 74LS275 3.39
74LS93 .71 74LS279 .59
74LS95 1.11 74LS283 1.03
74LS96 .86 74LS290 1.25
74LS107 .43 74LS293 1.89
74LS109 .49 74LS295 1.09
74LS112 .48 74LS298 1.24
74LSl13 .48 74LS352 1.59
74LS114 .55 74LS353 1.59
74LS122 .55 74LS363 1.39
74LS123 .99 74LS365 .99
74LS124 2.99 74LS366 .99
74LS125 .99 74LS367 .99
74LS126 .88 74LS368 .99
74LS132 .69 74LS373 1.85
74LS136 .58 74LS374 1.81
74LS138 .79 74LS377 1.48
74LS139 .79 74LS385 1.90
74LS145 1.19 74LS386 .65
74LS148 1.39 74LS390 1.90
74LS151 .79 74LS393 1.90
74LS153 .79 74LS395 1.69
74LS154 2.39 74LS670 2.20
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" Receive-only" (no keyboard) . Fea
tures X&Y steppers plu s all so le
noids & standard IBM Select ric - II
prin ter mechanism. Takes Tech- III
ribbon cart ridges. Less case and
p la t en . mostl y w ho le . " as- i s" .
Schem ati cs inc luded .

..... .. Only '1290 0 •••

Disk Drsves: Add 530 for HC1lg &- Pkg .
Pay Sh lppmg on Deflvery

Setecmc Pn me rs: Add 520 fo r Hd fg &
Pkg.. Pay Shlppmg on Delivery

"Reg. Trade-Mark, of ' 8 M Co rp .

Specl.1
Offerll!

REFURBISHED &
OPERATIONAL

SURPLUS BUYS of the YEARII

TOUCH PAP solid state w/LSI chip. Bell system
compatible. For computers & phones $15.00
12 VOLT GEL·CELLS 2.5 AH $14 .00 5 AH $17.00
12 INCH CRT bonded face plate. New with specs.
Made for computers. $25 each 5 for $100
IR SCOPE, SEE IN DARK portable $ 265.00

WALKY TALK IES Govt surplus used s,
cond ition. 47-55.4 mc range. With ~
schematics.. Govt AN /PRC·6
525 each 2 for $45. Ant $5 each

ASCII KEYBOARD parall el $50
RED LED's 10 for $1.00

MIN ORDER 510.00

Shipping extra on all merchand ise

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

4K X 16 MEMORY BOAR D with 64 IC chips (2102)
in sockets. Super deal at $50 the complete board.
16K MEMORY 4116-4 $2.00 each or 8 for . . $14.00

MPI8 inch SINGLE SIDE DISC DRIVE $175.00
MPI8 inch D UAL SIDED DISC DRIVE 350.00
SHUGART FLEX DISC DRIVE 5!1.l inch 150.00
MOTOROLA MONITOR 9 inch 115 volt 50.00
MOTOROLA MONITOR 12 inch 115 volt 85.00
Above 2 units accep t comp osite video. No cabinets.
Used, OK. 2 units below, have hi volt supply only.
BALL BROS. 12 inch monitor 50.00
BALL BROS. 5 inch monitor in case 50.00
SANYO UHF VARACTOR TUNER unused 25.00

DATA STATION CONSOLE w/keyboard 9 inch
monitor, power supply. Lo gic boards broken. $80
Send for details on this one.

-----MORE BARGAINS-----
'SELECTRIC·II Typew riter/Printer RO'SELECTRIC-II Printer

The Most Sought After, Most Desireable

DIABLO 10 MEG DISK DRIVES
Model44B

• 5 Mb Fixed.5 Mb Removable
• 115 VAC 60 Hz
• Takes 5440 OIsk
• Industry Std. Orive
• Oaisy chain up to4
• I/O Oata included

• Bullt-ln power supplies
• 200 tracks / Inch

• 256 Byles
per sector

·24 sectors / track
• 19.5B3 sectors /

platter

Only $220000 Includes 2 FREE
each DISK CARTRIDGES

MODEL 44A DISK DRIVE 10Mb . earlier desig n. same I/O. Used , who le , untes ted
Includes sch ematics & da ta.. .. . .. . . . '1200•• .

MODEL 43 5 Meg Disk Drive 100 TPI. goo d cond.. used. wh ole . unt ested.
With data and sc hematics '795 ••.

MODEL 429 POWER SUPPLY ,,24VDC @ 6 amps, SV @ 6 amp s. Requi red
fo r bot h the 44A and 43 dr ives (above), '75.00 ••.

aty.D

LED BAR GRAPH DISPLAY

P.O. BOX 942, RE·7
S.LYNNFIELD, MA . 01940

$6.49 ea.
2 fo r $12. Cat. No. 6913aty.Dcat, No. 6920

POIYPAHI:

MOTOROLA
AM

AUTO RADIO

S16.88

_4Oll-PRE.FORMED Y, WAITERS. populer ••lu• • , .om. 5 & 10·/ (16248)
_35-UPRIGHT ELECTROS.1OO% ort.d ••Iu• • & .olt.g• •• m.r1<.d ('3226) .
_15-CABLE TIES. 4" non-.llp whit. pl..tlc.llk. Ty·wrop • . .. . . . .. .. . . .. . . . .. ' 1' 5218)
_50-MINI POTS. pc .tyl'••Ingl. lum. ... ort.d ••Iu.... . . . . . . . . . . . . . . . . . . . . ' 3345)
_15ll-PC. CAPACITOR SPECIAL, ...t. myl.... poly•• mlc ....tc.1OO% good . .. ('6284)
_115-V. WAIT RESISTORS td. earben •• carbo-Ilfm•••om. 5%or •• .. . .... (15197A)
_6lhPOLYSTYRENE CAPS ort.d typo• • stylo. & . 1 11 good (12729)
_ SURPRISE PAK A..ortm.nt of IC'•• c.p•• pot••nd p.rt. of •••ryd••crlptlon ('6648)
_175-HALF WAITERS. 100% color cod.d ro.l.to t. • • Iu ('3048)
_ 175-MOLEX SOCKETS. "on ••trip", m.ko your own pc .ock.t•• . . .. . . .. .. . . (16255)
_4Oll-PREFORMED V. WAITERS ort.d ••Iu• •• procut for PC appl (168221
------24-MINI·BULBS. ASST. VOLTAGES & b.1I . tyl....om. colorod • . . .. ... . .. . (16757)

~~~I~~ ~~~t~~~: ~~:;:,~.~~~~.~:f:~.·:~~7;;'~"~rI~I: : : : : : : : : : : : : : .\~~~
------25-MICRO MINI REEDSWITCHES.1"long. for OI.rm •• rol.y .y.tom•• otc ('6263)
_5ll-THERMISTORS• •arleus typo. & .tyl••• n.g. coofllcl.nt.1oo % (14089)
------2DQ.PRE·FORMED DISCS.c.p. wllud. for PC UII. mlx.d ..Iu•••. . . . . . . . . . .(12605)
_5ll-AXIAL ELECTROS t• • • Iu••••olt • ••1•••• wh.t • buyl (13227)
_10ll-PLESSY CAPS. eeramtc block. In ort.d .1... & ••Iu•••... ... . . .... .(16221)
_ 3-WATCH GUTS. 5-functlon. LED .tyl ort.d . 1•••• unt.st.d ('8287)
_6-TIME DELAYS• • olld st.to....t. from 450 msee to 8 Sec• . .. . .. . . . .. . . . .. ('6758)
_ 1Oll-PLASTICTRANSISTORS. unt..ted, to-92 st. typos (12604)
_5ll-TRANSISTOR ELECTROLYTICS••poxy .nc.p.ul.t.d••••t• • • Iu (12747)
------2ll-SLIDE VOLUME CONTROLS••orlou•••Iu• • & typo•• for HI·FI••tc• . . . . . . .(13057)
_5Oll-PC.·HARDWARE SURPRISE,(.pprox.) 1 lb t. .crow•• w..h tc ('6271)
_10ll-POWER RESISTORS.3 to 7 powor reslste ('6281)
_10ll-2 WAIT RESISTORS orted c.rbon•• film. etc . • om. 5% (16238)
------24-SKINNY TRIM POTS.multi & .Ingl. turn, t. ..Iue. & typo (#6265)
_15 CRYSTALS••••orted typo•••om. H6IU••om. froqu.ncy m.r1<.d (#6256)
------2ll-9V BAITERY CLIPS••nap eenneeter, coded.ln.ul.t.d I..d•• . . . . .. . .. . .(#6266)
_4 HEAVY DUTY LINE CORDS. whit•• 2 cond o611••18 gu.g•.. . . . . . .. .. . . .. .(#6~
------2DQ.PRECISION RESISTORS.V.W.1 %••xl.1 (#2428)
_3ll-PANEL SWITCHES••••orted rot.ry. micro ••lId• ••tc (#6629)
------2ll-PAIR5-RCA PLUGS & JACKS. populor for HI·Fl••p••k tc•.. . . . . . . . . .(#6830)
_ 4-2N3055 NPN TRANSISTORS. 115 w.tts.15 amps, TO·3.1OO% matarlal. (#6833)
_5-LINE CORDS. he.vy.duty.18 g.uge. 6'. molded plug. z-ecne (#6499)
------2ll-2N3055 HOBBY TRANSISTORS. manu] , f.llout, To-3. U·t..t, (#6624)
------25-PLASTIC POWERS.25 w.tt. npn & pnp. 5ll-200 bycbo, TO·22O ~237)

_15ll-"4QOO" RECTIFIERS.IN4QOO uri••• m.y Includ.; 50 to 1000V (#2417)
_4Oll-PRE·FORMED V.WAITERS. popul.rv.lu ome 5 & 10%ors ~248)

_3ll-SCR. &TRIACS ort.d ••Iu••• 10 Amp To-220. unte.ted (#6337)
_ 8ll-IN914 SWITCHING DIODES. 4 n.oc. oxl.l. gl unt ••ted (#6632)
_3ll-INSTRUMENT KNOBS. for h.lf round .holl•••ome wlpolnt (#6498)
_ 35-STEREO INDICATORS. tiny rod 1.5V bulb •• for H~FI ropl.cem.nt. (#6244)
_4ll-EDGE CONNECTORS....t. 4 & 6 pin. 2·.ld.d. pc le.d• .. . ... . . . .. . . .. .(#6384)
_ 6-MINI·MOTORS. typo RE56.1.5-6VDC.coler -eeded wlro le.d• .. ...... . .... (#6718)
------25-NE·2 BULBS. neen , for 110 VAC. roqulro. ro.l.tor. (not Incl.) (#2613)
_10ll-METALLIC RESISTORS. mo.tly v.w.ttor t. ••1.1·5% tol. (#6260)
_4·3AMP 125 VAC GLASS CIRCUIT BREAKERS (#6295)
_ 4ll-VOLUME CONTROLS, ...orted ••Iu•• & typo• . . .. . . . . . ... . . .. .. . . . . . (#6331)
------25-2N3904 TRANSISTORS, 100% m.t.rI.I. (#6370)
------26·COLORED 20 MIL FIBERS. 2·I.ngth orted colors (#6766)

Total Amount of Order S _
INCLUDE SHIPPING AND HANDLING: U.S•• ADD $3~ FOREIGN . ADD $7.
MASS. RES. ADD 5% SALES TAX.

NAME _

ADDRESS _

CITY _

STATE ZIP _
Enclosed is 0 CHECK, 0 MONEY ORDER
Charge my 0 MASTERCARD 0 VISA
ACCT. # EXP. DATE

Order By Phone 1-617-245-3828
ORDERING INSTRUCTIONS elndicate qu antity on line or bo x near item
desired e Complete coupon section e Cut out Ad and mall to Poly Paks , Inc .

• Send me your FREE catalog
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10 Megahertz

HM307
SINGLE TRACE
OSCILLOSCOPE

IDEAL SERVICE INSTRUMENT

TIME BASE 0.2 J.ls - 2 .0 s/cm Only

LPS-TRIGGER • COMPACT $404.25

BUILT-IN COMPONENT TESTER

1-9 10 up 100 up
$3.45 3.10 2.90

3.90 3.20 3.00
3.90 3.20 3.00
5.90 5.30 5.00
9.90 9.30 9.00

21.90 20 .90 19 .90

2114 (200ns)
2114L3
4116 (200ns)
2708
2716 (5V)
2732 (350ns)

6BOO MC6860 P 10.80 Pe505A 10.70 B08OA-8OB5A ZBOOO RS2 32
SERIES MC686 2P 11.80 Pe506 9.70 and SUpport Ie's SERIES CO NNECTORS

MC6800P $ 5.90 MC687 5L 6.90 Pe506A 10.70 P8080 A $5.00 zeco: DC $150 .00
MC6801 11 65 .84 MC6880AP 3.14 Pe507 9.70 P8085A 10.00 ZOO02 DC 140 .00 DB25P m, le L 95
MC680 2P 11.50 MC6881 P 8.91 Pe50 7A 10.70 P8212 2.30 z006 5 DC 99.00 0 8255 fem. le 3.60
MC6805 U2 P2 30 .72 MC6882A L 6.13 P6512 10 .70 Pa212 8 4.50 l 8073 PC 25.20 HOODS 1.75
MC6808P 13.90 MC6885 P 2.72 P6512A $16.60 Pa216 2.10 l8104PC 4.90

SET 7.50
MC6809P 36.50 MC6886P 2.72 P6513 9.70 8224 PC 3.10 Z8107 PC 4.90
MC682 1P 3.46 MC6887 P 2.72 P6513A 10.70 Pa226 2.40 Z8108 PC 4.90
MC6828 P 9.90 MC6888 P 1.72 P6514 9.70 8228PC 5.80 Z8120DC 5.60 NMOS MICRO·
MC6840 p · 12.22 MC6889 P 3.14 P6514A 10.70 P8237 22.00 Z8121 PC 3.65 PROCESSOR
MC6843P 45.39 P6515 9.70 8238PC 6.00 Z8127 DC 19.60 MC68000 L $347 .73
MC6844P 45.39 6502 SERIES P651 5A 10.70 P8251 6.40 Z8133 PC 2.50 MC68000L4 29 1.87
MC684 5P 22.00 P6502 $ 6.40 P6520 5.90 P8253 13.00 Z8136PC 5.20 MC68000LG 319 .80
MC6846P1 39 .90 P6502A{2 MHII 7.90 P6520A 6.40 Pa255A 6.10 Z8140 PC 3.00 MC68488P 19 .80
MC6846P3 66.50 P650 28 (3MHI I 13.50 P652 1 6.20 Pa257 11.90 Z8144 PC 3.60 MC68 705P3 L 111.72
MC684 7P 16.06 P6503 9.70 P6521A 6.80 P8279 15.90 Z8148 PC 3.00
MC6850P 3.40 P650 3A 10.70 P6522 6.40 DP8303N 3.90 Z8164B PC 24.40 NMOS EPROM
MC6852P 3.50 P6504 9.30 P652 2A 11.90 DP8304 8N 3.90 Z8165 PC 7.65 MCM6870 8C $ 32.26
MCfI854 P 32 .26 P6504 A 10 .70 P6532 7.80 OP830 7N 3.90 Z8166 PC 7.65 MCM68764C 309.89
MC6859 L 271.90 P6S0 5 9.30 P6532A 10 .20 0P8308 N 3.90 Z8173 PC 2.10 MCM68766C 309.89

Model DP-822 $70.00
HRMEG

The Unique New Printer ThatGives
You All These Exciting Features.
• Low Cost • Uses s t a n d a r d 2 1;4"
• Disposable printing adding machine tape

head or carbonle. s paper

• Simple Interface • 21-column printing at
• Handles any type font 25 lines per second

• Ea sy to Install a n d
• Needs only one 12- maintain

volt DC power s u p p ly

ANCRONA HAS INTERSIL IC's
IM81 00 ·1PL 8 13 .95 ICM7 2 13· 1 PD $5 .315 ICM722 7· 1I1J1 14 .4 15
IM81 0 2·1PL 14 .150 ICM7 215·1P O 13 .9 5 ICM722 7· C1 P1 12 .40
ICM703 8· ...., P.... 3.00 ICM72 115-A1J 1 32 .00 ICM72 2 7· 1J 1 14 .4 5
ICM703 8·C1P.... 3.00 ICM721S·81 P1 26 .85 ICM7240 ·1JE 4.9 0
ICM 7CM15 14 .115 ICM721 15·C1 J1 26 .515 ICM 72 41· 1 P.... 3.40
ICL71C03 ·....CP1 13 .'0 ICM721 8-D1P1 2 1.40 ICM72 42 ·1 J .... 2 .05
ICL71OS·CPL 15 .50 ICM 7217·....1P1 11 .211 ICM72150·1 JE 8 .00
ICL7107·CPL 115.DO ICM 72 17· 81J1 12 .40 ICM 7215Q-1JE 5.25
ICL71 11 ·CPL 18 .70 ICM72 17 -C1P 1 10 .315 ICM7270·1 PL 15.815
ICL7117· CPL 17.70 ICM7217·1J1 1 2.40 ICM715155·1 PA 1.20
ICM720 1· 1 DR 2.215 ICM7 218-C1J1 10 .7 15 ICM75158·1 PD 2 .215
ICM7 20 15·1 PO 13 .00 ICM7223 ·1 PL 7 .90 ICL7I eo ·C P...... • 3 .00
ICM72 0 8· CJ PE 15.115 ICM7224 · 1 PL 11 .2 15 ICL8038· CCJ D 4 .70
ICM7 207· ....1 PO 1 .150 lC M7225·1 PL 8 .150 ICL8048 ·C CPE 2 1.1 0
ICM7 20 ' · 1 P1 18.00 ICM 7226· ....1J 1 3 2.00 ICL8019·CC Q 2 .10
ICM7 20 . · 1 P.... 3.8 5 ICM 71U· B1P L 21 .515 ICL8211 ·CP.... 2 .10
ICM7 21 1· 1 PL 8 .40 tCM7 127· A1P l 12 .40

MINIATURE DOT MATRIX
IMPACT PRINTER

MODEL
DP-822

Z-80
SERIES

2.5 MH z
z-so-ceu $ 8.95
Z-8Q·CTC 6.50
Z·8Q.PlO 6.50
Z·BO-DART 15.45
l·BO- DART·9 13.50
Z80-S1010 24.40
Z-80-S1019 18.20
Z-8Q.DMA 20.10

'1I 1Q
(""HoI CAU " ' N ""I1CI

II S11 NCII CTIU S41 1
111 11 NCII CTltA 4 71
1. 4JZ NCll el l .. 4.71
11 lUI NCll cntA 4 11
JU II NC11m2A I n
:U II. HCll n U l I n
27.011 MCIICY17A 1.11
Jl ." Nell CYU A 1.11

II I DI NCII CTlGOA I II

OEM Pric es

GL.112R3 •••• • •• . $4.80
GL·11 2M2 • • • • • •• $4.8 0
I R·24 0 6 • •• ••••••• $4.80

1-24 25up IO IlP 100 llP
ASWG S .55 S .54 S 53 S .52
....10WG 89 .81 .87 .88
....14WG .71 .70 .89 .81
....18wG .73 .72 .71 ,10
....l BWG 1.0 1 1.00 .99 .98
A20WG 1.23 1.2 2 1.2 1 1.20
A22WG 1.35 1.34 1.3 3 1.32
A24WG 1.4 3 1.4 2 1.4 1 1.40
A28wG 1.83 1 .82 1.8 1 1.80
AJ8WG 1.95 1.94 1.93 1.92
A40WG 2.43 2 .42 2.4 1 2.40

SOCKETS
WIRE
WRAP
Level 3

ASWT·TI
....14WT·T1
....,8WT·T1
....18 WT·l l
A20WT·T1
A22WT· Tl
A24'NT· TI
A28 WT·TI
AJ8WT·TI
A40'NT· TI

Wire Wrap - TIN
1· 24 251lp 50 IlP l 00l,lp

S .4 1 S .40 S .39 S .38
5 9 .51 .51 .58
.83 .112 81 80
87 88 .85 84
.9 1 .90 .89 88
99 .98 .97 .98

1.09 1.08 1.07 1 .08
1.39 1.38 1.3 7 1.38
U I3 1.82 U l1 1.80
1.89 1.88 1.87 1.88

C..... "'" , IIICI
MCII CYlIA SUI
MCII rnA I N
NCII en . "I
NCI' CIS C In
MCII M . leD
MCIIMC In
MCII M, I n
MC' I CYUA 4 15
NCII CY14,1, 4 11

'II I Q

1M""
4 151%

' .K
50 ..
'7141

"'1.144
lID,.n

14.31111

' · 2 4 2S up 5Ol,lp 100up
S .17 S .18 S .15 S .14

.20 .19 .18 .17

.22 .2 1 .20 .19

.29 .28 .2 7 28

.3 3 .32 .3 1 .30

.3 8 .35 .34 .33

.3 7 38 .35 .34

.43 -42 .4 1 -'0

.4 8 .45 .4.4 4 3

The Bright TWO-COLOR LED
ED95

1·24 . . .. $ 1 .8 0
25 up • • • . • $ 1 .4 0

100 up •• . .• S 1 .1 0

GL-1 12R3 LED Ar ray is a r~ LED arr angad
in a 12 dot bar graph con figu rat ion. Wh an
used In combinat ion with th a IR-240B . IInaar
laval indi cations can be ganar. t ad.
GL-11 2M 2 LED Array u me .. above ex '
cept dot gfa ph is .rranged .. 8 green and
4 red posit ion s.
IR·2 406 LED Dr iv ar is an int agr at ed cir cuit
LED drivarwith 12 out puts . Each suc ce..ive
output tums th e LED·s on in ste ps aqual to :

Vr ef (Mu .) - V , af (Min .I/13

Low Profile - TIN

Standard Solde rt ail-Gold
1·24 2111lp 50 IlP l 00 l,lp

ABG S 38 S .3 7 S 38 S 35
"'40 .55 54 53 .52
" ' 8 0 83 .82 .8 1 .80
...., 8 0 .89 58 81 88
A22G 81 80 .19 .18
A24G .9 1 90 .89 .88
Al8G 1.0 1 1.00 .99 .98
.&.JaG 1.41 1.40 1.39 1.38
MOG 1.55 1.54 1.53 1.52

Standar d Soldertall- TIN
1·2 4 25 "9 50up 100up

AST S .3 0 S .29 S .28 S .2 7
....14 T .38 35 .34 .33
....HIT .38 37 .3 11 .3 5
....18T .4 4 .43 42 .4 '
A22 T .72 .71 .70 .89
A24 T 52 5 1 .50 49
A28T .78 .77 .78 .75
.&.JeT 83 82 8 1 .80
MOT 1.0 8 1.01 ' .08 1.05

"IIQ
IMHI} CAll " ,'" "IIICI
1.111 MOJ CYlA UII
U4U Mm CDI A "I
1." Mm enA Itl
1.4171 Mcu en. 12 1
un. MClJ CYJI • Of
3 171 Mcn CYJD I DO
4 01 NCli m A I "
4414 NCII er ee I DO
4'1 MCll C'Y4I 101

Both Red-orange and Gre en LEOs in
the same package. Color mixing can
beaccomplished dueto S8pa~teanod.....

* MICROPROCESSOR CRYSTALS *

LED BAR GRAPH ARRAYS AND DRIVER

ASIl·TI
....14 lT ·TI
....18 lT ·TI
....18ZT·TI
A20ZT ·TI
A22ZT·TI
A24ZT ·n
A28lT·n
MOlT·n

8 Digit · 10 MHz Universal Counter Kit
Kit Include s : • Resistors
• ICM7226AIDC IC • Capacito rs
• 10 M Hz Quartz Crystal • Diod es
• (8) 7 Segment .3" LED Displ ays • Switches
• PC Board • IC Socket
Order Part Number ICM7226AEV....•. .. 574.95

Intersil LED or LCD
3 % DIGIT PANEL

METER KITS
BUILDA WOR KING DPM IN Y, HOUR WITH
THESE COMPLETE EVALU ATION KITS
Test thn. new P,lts for yourself ..... It h InterSll's low
cost prOlotvPlng k.ts . complete w.th AID converter , nd
LCD dlsp!...-11106 ) or LEO display 1710 71. I(lt s prOVide
, 11 m, t.." ls. Incl PCba,rd. for, tunChon.ng panel meter .
ICl7tDI(V (LCD) .• . . 13445 ICl l 1D1EY(LEDI •• . m 11

4.0 MHz

t------------------------i ~:~~ $ ~.:~
Z-8OA-P10 7.95
Z·80A·DART 18.85
Z·BOA·DART·9 16.50
Z·90A· S1010 30.50
Z-80A-Sl0/9 23.40
Z-8QA-DMA 24.90

.....
CO
(Xl.....

c...
C
r
-<

MC40lIP 852
MC4024P 5.75
MC40 2I P 3 .48
MC4044P 1575
MC4311L 11 .72
MC45 58 NCP1 31 .
MC8311 P 2 .150
MC9I19 P 2.73
MC10 10 4 P .12
MC10109 L 1.24
MC10111L 1.1 4
MC10 11IP .91
MC101 23 L 239
MC10124L 301
MC 1D115L 2 150
MC1D131 P 3.CM
MC 1013 7L 25 .38
MC10 159P 4 .14
MC101 89L 327
MC10 195L 2 .52
MC101 9 8 P 12 .151
MC10 2 11L 1.88
MC10 23 1 P 158 1
MC11040P 11 99
MC 12De1 P 5.75
MCl 44 10 P 12 .11
MC1441 1 P 17 .13
MC 144 12 VP 15 53
MCl 4435V P 11.53
MCl 44157P e ec
MC144 158P 13 .73
MC14490f P 1510
MCl 449QV P 4 .24
MC144 9I5P 3.91
MC34OC)4P 3.52

TUCSON
45 18 E. Broadw ay
Tucson . AZ 8571 1

(602) 881-2348

MC14 51 CL 81 .44
MC1458C P1 ...
MC14 58 P1 1.17
MC14 51 P l$ 1.21
MC1489 G 4.24
MC1 461R 7.8 9
MC1 4881 1.8 1
MC14"....L 1.48
MC1481L 1.48
MCl 48' P 1.31
MC14 94 L 1 04
MC14 'U 152.
MC1 49 1 0 1 10
MC1.CML 2.2 7
MC18 01 P 1.31
MC1 809 P 1.31
MC 18 10 P 1.36
MC30 I2L 5.215
MC330 2L 3.09
MC3302 P .• 8
MC3 3D3P 15.0
MC332 5P 1.10
MC33 40P 2.10
MC33eo P 1.00
MC3370P 3 .72
MC340 3P 1."
MC3405P 1 .4 2
MC3408L 3.55
MC34 181 31 .42
MC34 23 P1 1 .88
MC34 38L 4.3 3
MC3448....P 5 8 0
MC34 70P 11 .M
MC3471 P1 3.18
M elS03L 11 .12

MC13 0SP 12 .8 1
MC13 10 P 2 ."
MC1330....1 P 1.80
MC1349 P 1.72
MC13 I5OP 1.115
MC13151 P 2 .10
MC1352 P 2 .0 1
MC 135 5P 2 .1D
MC13 57 P 1.515
MC13 58P 1.50
MC 13 MP 2 .01
MC13 72 P 1 .«
MC13 73 P 15.19
MC13 11 P 1.44
MCl 40 3 ....P 3 .78
MC1403 . U 11 .0 7
MC1403U DS 4.23
MC l 405L 15 .2.
MC1 408L8 2 .94
MC 1401 L7 4 .75
MC1 401L1 4 14
MC1 408P8 4 .40
MC1413P 1.3 3
MCl 43 8CU 7.9 9
MC1 43 7L 3.19
MC143 7" 3 .14
MC14 39 0 419
MC 1431L 4.12
MC14 31 Pl 3 .97
MC l 44 150 420
MC1 4.45 L 4 .115
MC1445 P1 .72
MC144 5 UDS 1.77
MC14 580 2 .2 15
MC14 51P1 1.11

SUNNYVALE
10 54 E. EI Cam ino Real
Sunnyvale. CA 94 08 7

(408) 243·4121

$1 .81
2 .41
1.54
3.34
2.1 3

.73
21

1.0 3
1.157
3.2 0
3.20
1.9 1
3.20
1.1 1

'00
1.0 5
a.os
1110
2 .27
2.2 7
2 41
1.50
1.50
51 '
' 51
1.150
1.38
3 .17
2 .14
1 .41
1.50
2.27
2.48

50
3.72

ANCRONA HAS MOTOROLA IC's

KIT $3 1.50

ro ...

SANTA ANA
1300 E. Eding er Ave.
Sant a Ana, CA 92 705

(714) 547-8424

• oC-IOMHz
• 2" Dil DOni l CRT
• SMALL SIZE

1 ' 0~,,5 8- 1I <2"1

• ULTRALDW
POWER
CONSUMPTION

• AUTOMATIC CIRCUIT
FOR UNUSED SECTIONS

• Displ ay Range ~ 36dB to + 5dB

• Float ing or Gradual Out put Ind icatin g
e Kit incl udes tran sisto rs. teds, capac l-

tors, resistors. PC Board. and sil k

screened met al f ront panel

PORTABLE
OSCILLOSCOPE

PORTLAND
11 25 N.E. 82 nd Ave.
Portla nd. OR 9722 0

(503) 254-5541

thender

• UoHT WEloHT (2 lb' l

HOUSTON
2649 Richm ond

Houst on . TX 77098
(713) 529·3489 -

VISITASTORE NEAR YOU TODAY - Willock , 11f1l1'II'diu of Technicil BoDks . Discrett CompOntnl l . Int . gf. t,d Circuits. r i st Equipm, nt In d Electron ic Supplies.

Flasher
LED

Red LED a n d
Flaaher IC Chip
in One P a c ka ge

FRl.-440 3
ONLY

92~e•.

CULVER CITY
1 10 80 J eff erso n Blvd.
Culver City . CA 90230

(213) 390·3595

~.:~-- ..,..
S WiTCHABLE Xl a n d X I 0 Attenuation Fa cto r r ;.::~
KEY ADD ITIONAL FEATURES : • l OOMHz bandwidth . Ht>AVY
duty tip . Brea k resist a nt ce nte r co nductor . Sl ender, Ilexlble cabl e
• 6ft. cable length • Wide compensatio n ra nge • Fits a ll scopes
• Ground reference can be act iva ted at tip • Includes SPRUNG
HOOK. i.c. TIP. BNC ADAPTOR. INSULATING TIP and TRIMMER
TOOL ACCESSORIES.

P.O . BOX 220 BR CULVE R C ITY . CA90230

IPHONE ORDERS (213) 641-4064 I
~O,.,S1 0 00 AcldS1 DO tll cll'rtl' pc'tlg• ..-.dhl r'dltlgM"I...C"-ge

widVISA "'*lIlll ld """. ncllld.'(ClIJ' ch r"urd _blr.w..rlwlk l'lUlIlberlftd

;:.t;:...'"~:::'~~=;:x:.,..,,;,:=~: ~bI~~ t-.;;..;;;;;;.;;.,;;;,;;;-~.;.;:.;;;;..;,;;,;;;.;;;;;;::..I...;;,;,; ;,;,;;;;;.,;;;,;;;;;,;,.;;;;;;;;..:;,;;;;;;;,;,-- ....i",,;;;.:,;::::;..:.:.:.l.:;;;;,;;,;;.;;......:;:~.::;,;;=~..;.:;;;;;,.:.::::;:=~..:.~

....."'-
ATLANTA

33 30 Piedmont Rd. N.E.
At lant a. GA 303 0 5

(404) 261·7100

(A\~o~~~~!'
'eJ MAIL ORDER
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MUSICIANSI
BUILD YOUR OWN

MIXING CONSOLE !

®®!~~(ID~
BOX2355, OAKLANDAIRPORT, CA 94614

CIRCLE 38 ON FREE INFORMATION CARD

For PA or record ing use, building your own
saves money while givi ng excellent performance
. . .and the Musl Klts T" li sted below are what you
need to get going.

These are the same kits descri bed in Craig :
Anderton's best selling book , "Home Recording
for Mus icians". Th ese kits inc lude PC board,
quality components , sw itches, and pots but DO .
NOT Include in stru ct ions s in ce th e book .
contains all necessary schemat ics , assembl y .

.' procedures, and appl icati ons . '.

"Home Recording for Musicians". Covers
mixing, miki ng, consoles , noise reduction , how to
build a very high performance monaural mixer, and
much more. 190 pages, soft cover ; $9.95.

Project ' 13-15 - Bipolar = 15 V power supply
suitab le for powering the kit s described below . Up to
250 mA per side ; includes transfo rmer. 515.00.

Project *28 - Main Mixer. You can mix down from
a four or eigh t track recorder with noth ing more than
this module. $25.65.

Project ' 29 - Cue System Mixer. S29.50.

Project *30 ~ Reverb System Mixer (does not ;:-.
Include springs). $34.50.

Project ' 31 - Preamp/ Input Selector Module.
S19.25.

Project ' 32 - Tone Control Module. $19.25.

Project ' 33 - Noise Gate Module. S33.35

Project ' 34 - 'Budget Noise Reduction System.
... : Uses Pre-Emphasis / De-Emphasis technique. With

complete instructions. 524/c hannel, four channels for
S9O.00.

.:

P.O. BOX 27038
DENVER. COLORA DO 80227

Super LED
Rasher Kit
Great fo r Robot projects this
simple to bu ild kit uses IC
circuitry to random ly fl ash 4
LEOS; 2 red, 1 yellow, 1
green. Compl ete w ith all
part s, PC boa rd and
inst ruc tion s. Size: 2~ x 2~ .

Operates on 9VDC.
C24407 $4.98

$7.50

C23071

• Mrmmum ADOrder 5600
• Please Incl ude $1.50 for postage
• VISA Me accepted
• Phone orders are welcome

Send for OU f free catalog of unique Items

Computer Mind
You guess the secret numb er stored in

";;;5tr1-_computer chip memory. Has 10 LEOSand
keyboard. Requires one 9V battery. With
lnstructlons.

C24405 $3.75

CIRCLE 18 ON FREE INFORMATION CARD

Computer Perfect
Has 10 LEOS and tone sign als. You try
to guess cor rect button sequence to
lig ht LEOS in order. Requires two 9V
batteries. With inst ructions. C24404
$4.50

Starsound Board
Unique board uses Iecircuitry and gravity swit ch to
produce space engine sounds. Point the board
dow nwards and it produ ces " idle" sounds. Point
upwar ds and the sound increases in pulsatin g
freque ncy to produ ce " Blastoff" sounds. Origi nally
had LED cir cuitry but th is has been removed. . ' ' ,.~
Sou nd portion is 100% perfect. ~ 'f#;
Requ ires 9V batte ry ",;:' .'
and speaker. C24406 $2.50 '
2"" Speaker for above. C24311 99\!

HAND HELD GAME BOARD SPECIALS
These are the complete functional circ uit boards fro m
popular hand held games - no case or batteri es supplied.

ERS 152
ERS 154
ERS 165
ERS 180
ERS 195A

$1.20
$1.80
$3.35
$4.40
$2.00

EXACT
REPLACEMENT

SEMICONDUCTORS

E R E;

ERS 2360
ERS 2380
ERS 291 0

ERS 703A
ERS 7120 0

$2.30
$4.35
$1.30
$1.35
$2.25

Smart technicians who want Exact Replacement Semicon- you r call on the toll-free hotline. And ERS quality is backed
(f) ductors with prices that let them in on the profits are turning by a replacement or money-back guarantee.
~ to ERS. A new and comp rehensive series of guaranteed qual- Let yourself in on the profits .Order ERSdirectly from MCM
o ity semi's directly distributed by MCM . ERS prices are lower today, or call and ask for our complete ERS replacement
~ because MCM cuts out the expensive middleman, and most parts list.
frl parts are sent right to you United Parcel within 24-hours of
-.I6 Distributed directly by MCM oCall Toll-Free Number for immediate UPS delivery.

~ 1-800-543-4330 [9]_8_1-600-762-4315
98 National Watts ELECTRONIC PARTS Ohio Watts

CIRCLE 53 ON FREE INFORMATION CARD



MICROPROCESSOR SUPPORT I.C. 'S
WE GUARANTEE FACTORY PRIME PARTS

We are going to become the largest supplier of prime
microprocessor support I.C.'S. We guarantee that our I.C.'S
are purchased from manufacturer authorized d istributors .
This is the only way to del iver prime parts at the lowest
possible prices. Our committment is to offer the best price
and the fastest delivery to our customer. We give many
thanks to our valued customers who have helped us grow .

NEC 16Kx1 DYNAMIC RAM 200 N.S.
These are prime 4116's from one of the best
MOS RAM manufacturers in the world.

4116 200ns
8 for $25.00 32 for 96.00

Z80-P10 6 .00
Z80A-Pl0 7 .10
Z80-CTC 6 .00
Z80ACTC 7 .10
Z80-DMA 18 .5 0
Z80A-DMA 22 .50
Z80-S10/0 18.50
Z80A-Sl % 22 .50
Z80-S10/1 18.50
Z80A-S10/122 .50
Z80-S10/2 18 .50
Z80A-Sl 0/222 .50
3205 3 .9 5
3242 10.00
8155 11 .25
8185 29.95
8185-2 39.95
8202 45 .00
8205 3.95
82 12 2.00
8214 3 .95
8216 1.85
8224 2.65
8226 1.85
8228 5 .00
8238 5.45
8243 4 .65
8251 A 5.55
8253 9.85
8255A 5.40
8255A-5 5 .40
8257 9.25
8257-5 9.25
8259A 7 .30
8271 60.00
827 5 32.95
8279 10.80
8279-5 10.80
8282 6.70
8283 6 .70
8284 5 .85
8286 6 .70
8287 6 .70
8288 25.40
8289 49 .95

EPROM 1Kx8 4.50
EPROM 2Kx8 7.00
EPROM 4Kx8 19.00
STATIC 1Kx815.00
200ns 64Kx1 Call

CPU 21.00

2708
2716
2732
4118
4164
Z80B

1.95
4.95
1.10
1.10
1.69
1.79

.9 8

.98

.98
2 .95

.69
2.49

.5 9
1.75
4.40

.59
1.10
1.29
1.95
1.10
1.29
1 .75
1.95
1.95
1.65
1.65
1.49

.9 9

.9 9

.73

.7 3
2. 7 5
2.75

.69
1.95
1 .95

.65
1 .95
1.95
1.70
2.95
2 .95
1.75
2.29

74 LS244
74LS245
74LS247
74LS248
74 LS249
74LS251
74LS253
74LS257
74LS258
74LS259
74LS260
74LS261
74LS266
74LS273
74LS275
74LS279
74 LS 283
74LS290
74 LS293
74LS295
74LS298
74 LS324
74 LS347
74 LS348
74LS352
74 LS353
74 LS363
74LS365
74LS366
74LS367
74 LS368
74LS373
74LS374
74LS375
74 LS377
74LS385
74LS386
74LS390
74LS393
74LS395
74LS399
74 LS424
74LS668
74LS670

.45

.45

.49

.55
1 .19
1 .35

.89

.7 9

.59

.89

.8 9
1.25
1 .49

.7 9

.79
1.19

.99

.99

.7 5

.98
1.15

.98

.9 8
1.19

.89
2.49
1.99

.89

.99

.99
2 .20
1 .15
1 .15

.98

.9 8
1 .15

.95

.89

.89
1.49
1 .95
1 .90
1.95
1.95

74LS107
74LS109
74LS112
74LS122
74LS123
74LS125
74LS126
74LS132
74LS136
74LS138
74LS139
74LS145
74LS148
74LS151
74LS153
74LS155
74LS156
74LS157
74LS158
74LS160
74LS161
74LS162
74LS163
74LS164
74LS165
74LS166
74LS170
74LS173
74LS174
74LS175
74LS181
74LS190
74LS191
74LS192
74LS193
74LS194
74LS195
74LS196
74LS197
74LS221
74LS240
74LS241
74LS242
74LS243

6 .95
.35
.28
.28
.2 8
.3 9
.2 8
.39
.3 9
.28
.39
.3 9
.47

1 .25
.39
.2 6
.3 8
.3 8
.39
.3 9
.3 9
.2 6
.3 9
.79
.3 9
.79
.79
.7 9
.26
.35
.3 5
.45
.59
.6 8
.45
.65
.9 9

1.19
.45
.7 5
.7 5
.75
.8 8
.98

74C925
74LSOO
74LS01
74LS02
74LS03
74LS04
74LS05
74LS08
74 LS09
74LS10
74LSll
74LS12
74LS13
74LS14
74LS15
74LS20
74LS21
74LS22
74 LS26
74LS27
74LS28
74LS30
74LS32
74LS37
74LS38
74 LS42
74LS47
74LS48
74LS51
74LS54
74LS55
74LS73
74LS74
74LS75
74LS76
74LS78
74LS83
74LS85
74LS86
74LS90
74LS92
74 LS93
74LS95
74LS96

.9 9
1.25

.9 9
1 .99
3.50

.7 5

.7 5
1.99
1 .01

.55

.9 9
9 .95

.3 9

.3 9

.3 9

.49

.4 9
1.65

.3 9

.39

.99
1 .85
2 .39

.8 5

.8 5
2 .49
4 .95
1.85
1 .85
1.85
1 .19
2.49
3 .50
2 .10
2 .39
2 .30
2 .39
2 .39
2.59
2 .75
2.75
2 .39
2.39
2 .39

NEC 1Kx4 STATIC RAM 250 N.S.
These are prime low power static ram's NEe
for the finest in MOS MEMORY.

2114L 250ns
8 for $25.00 32 for $96.00

4531
4532
4539
4543
4553
4555
4556
4581
4582
4584
4585
4702
74COO
74C02
74C04
74C08
74C10
74C14
74C20
74C30
74C32
74C42
74C48
74C73
74C74
74C85
74C89
74C90
74C93
74C95
74C107
74C151
74C154
74C157
74C160
74C161
74C163
74C164
74C173
74C174
74C175
74C192
74C193
74C195

.6 9
1 .10
1 .10
1 .10
3 .95
2.95
9 .95
1 .39

.75

.3 5

.3 5

.49

.35

.35

.3 5

.3 5
1 .29

.35

.35

.3 5
1 .95

.7 9

.99
2 .25
1.99

.39
1.65

.6 9
8.95

.7 5

.9 5
3 .95
1 .39
1 .39
1.39
3 .95
3.95
1.69

.99
1.39

.9 9
1 .15
1 .75

.99

4050
4051
4052
4053
4055
4056
4059
4060
4066
4068
4069
4070
4071
4072
4073
4075
4076
4078
4081
4082
4085
4086
4093
4099
4104
4501
4502
4503
4505
4506
4507
4508
4510
4511
4512
4514
4515
4516
4519
4520
4522
4526
4527
4528

49.95
.35
.35
.3 5

1.39
.2 9

1 .39
.49
.49
.3 5
.29
.4 9

1.39
1 .15

.59
1:19

.9 9

.49
1.19
1.19
1 .15

.3 8

.79

.3 8
2 .50

.65

.8 5
1.29

.45
3 .25
2.15
2.15
3 .25

.95
1 .95
1.29
1 .25

.9 5

.8 5

.8 5
1.75
1 .25

.9 9

.69

4.95
8.95

99 .95
44 .95

6.70
7.25

8755
4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4037
4040
4041
4042
4043
4044
4046
4047
4048
4049

CPU
CPU
CPU
CPU
CPU
CPU

8080A
8085A
8086
8088
Z-80
Z-80A

MAIL ORDERS SHOULD BE SENT TO:
P.O. Box 21432 Seattle, Washington 98111
Telephone Orders & Inquiries (206) 453 -0792
Minimum Order $10.00 Add $3.00 Shipping

HANLEY ENGINEERING
RETAIL STORE

1644116th NORTHEAST
BELLEVUE, WASHINGTON 98005

FOR THE FINEST IN MICROPROCESSOR SUPPORT I.C.'S

CIRCLE 43 ON FREE INFORMATION CARD 99



~
o 0 __

The Greatest Breakthroup
In Electronic Music Eved

P.O. BOX 401244R
GARLAND, TX.75040

214 • 278-3553

The
Super Music

M aker
REVISION 2

$24.95
(B.sic Kit)

Doe s not include $peaker
SN/tche$ or 2708 ROM.

Now you can play hundred s of songs using the Bullet Super
Music Maker . The unit leatur es a single facto ry
programmed microprocessor IC that comes with 20 pre
programmed short tunes . By adding the additio nal PROMS
(2708's) the syste m can be expanded to play up to 1000
no t. s per PROM . Just th ink . .. a compac t elect ronic
instr ument that will play dozens, hundreds or even
thousand s 01 selections 01 music. The kit co mes with a ll
electronic component s (Ie.. the PROM) , and a drill ed,
plated and screened PC Board whic h measures 4" x 4¥." .
Th e 7 watt ampllfl.r sect ion is on the same PC board and
dr ives an 8 ohm speake r (not inclu ded), from a whisper to
ear spl itti ng volume. Since the unit wo rks on 12 VDC or 12
VAC", vehic le or po rtable operatio n is possible . What do
you get for $24.951 Everything but . lpeaker, transtormer,
case, switches, and PROM , Additio nal 2708 albums
co ntaini ng pop ular tu nes are available for $15.00 each or
yo u ca n program yo ur own PROMS using infor mation
pr ovided wit h the kit instru ctions. Lists of available PROM
albums are available on request. (Note: Uni t plays
electronic music one note at a time , It is not possible to play
cho rds or a mefody with harmon y simulta neously .)
* Envelo pe contr ol gives decay to notes .
* "Next tun e" leature allows sequential play ing of all songs .
* On boa rd invert er allows single voltage (+12) ope ratio n.

OPTIONAL ACCESSORIES
DIP Switches One 8 pas.• One 5 pos. 2.00/S.t

(Can be directly sol dered to PC Bd. to access tun es)

Rotary Swttchn Tw o 5 posit ion 2.60 / set
(For remote wiring to PC Bd. to access tunes)

AttroctlY. P1utic Cuo 8.50

WaUplug Tr.nlformer 3.00
(For operat ion on 117VAC hou se voltage)

Function Generator
Model 2001 $1 5 7 9 5

Proto Boards

MOde l~
P8.1 04~
Fully assembled

$599 5

=$= 31h - Dig i t ~.1% Digital . ilf~ TouchfTest 20 Multimeter

'. \ Capacitance Meter ¥ A portable'

Mode' 3001 $2 3 3 7 5 bmeentCeh,.type
Model
rno

$MALL , SINGL E HYBRID rc AND COMPON ENTS FIT ON A 2" x 3" PC
BOARD (INCLUDED), RUNS ON 12VDC GREAT FOR ANY PROJECT THAT
NEEDS AN INEXPENSIVE AMP. LESS THAN 3" THO @ 5 WATTS
COMPATIBLE WITH SE·Ol SOUND KIT.

9.95
KIT

Super Value Power Transformer
Well made, open fra me tra nsfo rmer wi th mountin g ears. Build a
+5 and :112 sup ply wi th inexpe nsive part s. Free schematics of
•••• r.1 dulgn•. Prtrnory 117VAC. SEC01 15VAC@.5A SEC
112 15 VAC @ .5A SEC03 8VAC @ 2.5A. OROER:

SPECIAL BONUS :Ordor 2 BET-000 6
Got troo 723volt .go $2.95 E.ch
regu lator tct
* NO C.O.C:.
* S£ND CHECK e.o. OR CHARGE CARD NO.
* PHONE ORDERS ACCEPTED ON VISA AND MASTERCHARGE ONl.Y .
* ADD 5" FOR SHIPPING
* TX. REs. ADD 5" sTATE s ALES TAX
* Al.L FOREIGN ORDERS ADD 3O'l'a FOR SHIPPING CHARGES.

U. S. FUNDS ONl. Y.
(214) 278-3553

7 Watt Audio Amp Kit

Protect your ex pe nsi ve eq u ipme nt f ro m overvolt ag e
condi tion s. Every co mputer should have one! WOrkl with any
fUNd DC pow er source fro m 10 to 20 volts up to 25 amps.

Overvoltale Protection Kit $6.95

LM501 l ilmp ,-",c llule Si'. 95
AM601APPUilnCCMollule S13S"i
WS701 Wall SwrtcnModuIt S 1 3 . !il ~
WS711 Wall S""IChMOdule

o\ \ t ~ IndependentOn·Ott
cower buncns S15.15

BUMhW' 15·MHz M iniscope

. Rise ti me 1 1 ' 7 n s o r~> >, ' . Madel
less . Built-in signal C' • I 1420
delay line. Flat • Gl '
response " • _ I '

818.§0

~~~~~;~
Soldering Finds faulty components:
Iron . quicklyand easily ,

$2 9 9 5 - Mod.1 $29
9 5

Model
7800 5800

FIDEUTY Sensory Chess

Chess Challenger 7 Challenger$110.

$7 9 9 5 . Voice Sensory
. ~ Challenger

M~~e~: fjp _ S2499 5

IILLli ILICi••IICI

AY3-8910 PROGRAMMABLE SOUND GENERATOR
Th e AY3-8910 is a 40 pin LSI chip wi th three oscil lators, thr ee
amplitude controls , programmable noise generato r, thr ee
mi xers. an envelope generator. and three D/A COnverte rs that
are co ntro lled by 8 BIT WORDS. No exte rnal pot s or caps
requ ired. This chip hoo ked to an 8 bit micro processor chi p or
Buss (8080. Z80. 6800 etc .) can be software controlled to
pro duce almost any sound. It will play three not e cho rds, make
bangs. whi stles, si rens . guns hots. exp losio ns, bleets. whines,
or gru nts . In addit ion . it has provisions to cont rol its own
memory chips with two 10 ports. The ch ip requires +5V @
75ma and a standard TTL clock oscillator. A truly incred ib le
circuit.

$12.95 W/Basic Spec Sheet (4 pages)
60 p age m anu al wi th 8-1 00 interface in struct ion s and
several programming examples. $3.00 extra

MANY OTHER COMPONENTS AND KITS AVAILABLE
IN OUR COMPLETE CATALOG. CALL OR WRITE FOR
FREE CATALOG.

The SE-01 II ' complete kit thl!
co"talnl all the parts 10 build.,
prog rammable sound eflects
generator. Designed aroun d
the new Teu s Ins trumentl
SN7S477 Sound Chip, the
board prOVides banks of MINI
DIP , witches and pots to
program the venous com
binations ct ebe Sl FOscillator,
yeo. Nois e, One Shot, and
Envelope Controls ,A Quad Op
Amp Ie IS used to 'impl ement
an Adjustable Puls e Genet. ·
lor. l evel Comparator and
Multip lex Oscilla tor for even
more versati l ity . The 3' .. x 5"
PC Board '• • tures a prototype
area to allow for user added
cirCUitry . Easily programmed
10 duplicate Exp lo sions,
Ptwsor Guns. Ste.m Train. , or
almo st an infinite number 01
ot ht1' fOUnds. The umt has I
mulhpte 01 app licati ons. The
low pnc e Inc ludes all parts,

assembly manual. prog rammi ng charts , and detailed 76477 chip
specrticencns. It runs on a 9V battery (not inc lUded). On board
100MWamp will drive a small speaker di rectl y, or the unit can be
connected to your stereo wit h inc redible results ! (Speaker not
Inclu~edl . 71477 I. Included . Available separately for $3.15 each.

\lIZ Tech DMM 3Yz- ll!n
Digit LCD Readout

Model WO 747$7995

HICKOK DIGITAL MULTIMETERS

~~. ~ ) ~
~~;#fJ-- ~ Model

DMM Model LX304
+Vari:Pilch $2 1 0 LX303 $7 950
+ Logl-Trax • $6 9 5 0MX-333
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rhtDoot Il.ty -.oIurntd'W:OIoI1It and Senocl" thar9"Ott ~ll'IIpl.toapply Mcnt .fttmiolcl by Dtgi ll. .y may b. combinfdfora _o~d,w:OI#If lfttrn that orl nat d'W:OVFIToblt or, IdM t ,flfd by Tht' SERVICl CHARGES VOLUME DISCOUNT
wt!.1 NOfollowing tht porf numbf.t Aft~ .nf~ your ord, r. total all of t~ d'w:ounfQbI• •fttm endapply fh.. oppropno t, d,w:ount To tI'II lUbtoIOI. odd tht nG" d'W:OI#I lobit . If''ll~ Iht n odd $ 0 .00.$ 9 .99 . •. .. Add $ 2 .0 0 $ 0 .00. • 99 .99 .... . . • N U
thl Stntoc. chotQt Wt pay a ll ,h.ppongond lftWIlll'K. fa oddr,,,,, In Tht U S A . Canada end M, uco "',." PQylMnt O(Cornpon." or~ · $ 10 .00.$25.00 ••.• . Add . 0. 7 5 $ 100.00.$249.99 . • •. Le n 10 ••

WH(NORDEIING If ' HONI. CALLI 1·'00 J U SI 44 (M• . • All•• H,. , cl n 21' "1 ."7.) I y • • •1.. ,, ~ y•• r """ f . : DIGlln . H., low.y 32 S•• t lt, TInt' I".r fi ll• . MN U 701 $ 25.00.$ 49.99 • .. . • Add $0 .50 . 2 50 .0 0 . 54 9 9 .9 9 •.• Lp u U ".
You moy poy by chtd , mont y ordlJ . Men t ' f (horO' VISAor C O D OIGI·KEY GUARANTEE: Artyporn or prodac:u purtho,td from 0'0' Il.t y thoTpro-., fa be d, f t( I' ~ , ""IIb, 5 50.00.$99.99 . . • . • Ad d 50 .2 5 $ $00.00·.999.99 ••• . Lo u 20 · .
I'pb;tcl or r, fundld ,t Itll/fnt'd ""l h.n 90 dor' frorn rttt'fpt • •fh a cop., of.,01./1' .n..Oft' • $1 0 0 .0 0 & Up •• ..••. No Chargv $1000.00 & Up : . . . • . . Lvs, 25 ".
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OUR LATEST 98 PAGE
FASCIN ATI NG CATA LOG
- ill m I»Cke<l _", h ~" 'oue ,~_.

ell'C1.o noe bars. ,... and unu", . l
off.r s.Wr l~.orc" d. tM lnfOf ·

I"fI.IhO<l urO numbtr be loWlr

Brand new produ ct ion surpl us.
All iOlid SUl• . Idnl fo r . xper·
im. ntal work building , cabl. TV
con ....rt.n.•te. No . 3S9SUQ99

MINIATURE FM WIRELESS MICROPHONE

~----------ETCa ELECTRONICS
I~~~OOI NORTH COUNTRY SHOPPING CENTER
"'.=="'==='==. PLATISBURG.H. N.Y. 12901

Check WI1h Ot<Mf. pie.... VIII 80MIU, rttrd OK. (Sorry . fI(l C.O.O: •. Add 151l.
for UPS l , Hsncil' f11(fIo,c.n flf~lIdtdl. N.Y. SIll . r, ,, den tl ldd "'" l-oele l m .
Ottl.r & EXpoI"t Inqulr iotsim-it ltd. Our II l,phont order dftk ........ r d _ .

Clil 1 · 518 · 561 · 8700.

FACTORY SURPLUS UHF TUNERS

495
S3.95
H .110

CIRCLE 31 ON FREE INFORMATION CARD

H,d...o lh, ..Imof yo,,, 2995
hi nd. Recept ion o n any nan· $2 7.50
dud FM rad io or r.cti ...er. ... / S
No . 3S9 VA48 2 $24 .ll'S

",/ 10

OUARTER-MILE WIRELESS MICRoaHONE
& RECEIVER SYSTEM

~'1
fts FCC .00'..... " y",' ~o"o"'"17 WIf.leu mlk. & r,eel..." . A ll

btn.ry OPfrl lld . EIf(1re~ wide · e
~~iS: ra~::Os~Umtt'" - - -

~
ACTORY SURPLUS VHF / UHF

• " TW IN " VARACTOR TUNERS!

' " Adm,ral No. NC 3143· 1. S.' . ~~,~~~,':';:';:::;'~, ; ~,:":~~399
~"I~.~O~TI ~~~.~:~n~lh:i~IIO $34.95
t-.h 359VC 308 ...15

DUMPINGI NORELCO ENDLESS LOOP CASSETTES !

495 Im..ssible 10 li"" ","v~
prl ct !

3 mi nute s - No 359VA605 ,
~j~~ 6 min ut es - No 359VA60 6 ENO\..ESS.

IN STOCK - THE MURA
CORDLESS TELEPHONE SYSTEMI""·_·.....~.. 14488u lo,;_ ' '' th.. w".·

ltu pochlJ>'!O...
4OOfl ...... ' R.
<-"""'.' l.H,
~'::'-::;~':~:: 1I' $129,95

' .olWV. ,ou<" .ylot. _
'

11.1 5 .
No. 359VA274

138 "",~ ,....", ,,,,, .,,, 6988_ ,.... , " ", " ""''' h.m'' '',oo.
I"fI.Il l f1of rM:llo.SSB h .".." up to
400w P.EP . Bli nd nt w. hetQrv
,,,led , I IOVAC No , 359VA394 SS9 ,88

13s9vA 395 · as lbo'fe . 10 Imps - $54 ,95 . $49 95 ...15.1 11./5

20 AMP REGULATED 12VDC POWER SUPPLY!

SMASHING ALL SALES RECORDS - OU R NEW
30 CHANNE L CABLE TV CONV ERTER !

~t~i:;~;:~:~' 39~~
--- TV set! n . / 5

No . 359A E04 7

HOT NEW IMPORTI RE. MOT.E.CONTRO~• .,

8
30 CH9ANNE9SBL~":~.~~::.E:TERI ~

$71.95 on/o ff SWitch afld ~
fa . / 5 fm. t uning control I

$74.15 No . 3S9VA275 .
tII./ 10

ETCO MKII WIRELESS-
TH E ULTIMATE CABLE TV CON VERTER I

ttlib ?l:~~:~t: 18900
~ It Ill!

No. 359ZAOO8

V IDCOR 2000 CONVERTER ELI MINATES PROBLEMS

89
WHEN9r~:~;;~;.~~~:~,~r.CABlE TV

sto rl$ r,mo~. (hlnne l . eon .

tro l. Enlb l" ~ ld .otlp l f'OQ

of oM ~I.por09".m

wt""Wltd1'f'lQ l flOttMf.
No. 359VA9'50 ....._'--=.::"-J

UNUSUAL FAC TORY SU RPLUS

~
MID'BAND - S:~:~~:o~~~o~E T

1V
TU

9NE
R 95

eommon IFfrtqu.nty . EXp.t'r;.
mt nllrs - buIld ublt eorw, ,·

. ~~:~~r:;. '~·S~~~2 ~.7i~
1358 VA38S. Deli lled sc!wmat ,e 3I!f)I'C sht,t · sl.sol

10lJ - ,25
110 - -45
7l1CH - 40'" - ..l Ml0 - 1.15
lMI"' - l.15
CA1A - 1.15
CAXlII .I.J15

""" - .15CAJ07I _ 1.50
0..--.15"'"* - .15CAXlN _ 225
IOaCC - uo
N56MA - 1 SCI

1<1LS'" - .!KI
14l$lM - 1.10
1«.$115- .10
~1. - 100

"'lS111_ .to
14lS)4(l- l .fIO
74lS241- UO
14lS24.2_ 1.&:1
704lS243 - l .eo
74lS144 - I .fIO

""'"- ".
70&LS247 _ .15
~-l.10

1<1U2S1_ US
14lS2SJ _ 1.00
74LS257- .to
74L$2OI - .to
14t..SJ'51 _1~

74lS2el1- .?O
14LS27J- 1.:5
74lSZ1ll - .?O
1~--'O

14LS290- .eo
74lS2t3 - 10
74l.S31!16 - .eo
14lS3l16_ .ec
74lS3&1 - ,I:)

14l.$3l11 - .eo
1~- 1 .50

~- .tIS
~-I50....... - "
704lS>>3- 1.50
74LSS70 - Z!lO
11lS87 _ 1 10
111._ - 1.10

74LS90 _ .se
7.olLSl2_ .so
74Lst3 - .10
74lSM - to
74LS107_ .•n
74LS10&_ .45
74lS1 12 _ .45
74l S1U - 45
14lS 114 _ .56
74l S12J - .15
741S12S _ _90
74l S12f _ .!KI
741S132 - .10
741S1K _ .10
74LS1» - .15
74LSIJt- .70
1<1LS151 _1.It
14L.S15.l - 11'
74lS156- 1.1'
74L.S1Y_l 1'
14lS15) - .15
74lSHI0- 1.00
74l.S161 _ 1.00
14lS182 - 1.00
14l$ 183- 100
14L.Sl&l _ 1 00
1<4lS11l1- 1.:5
14lSH8- 115
1<4lSI?O- l.?O
14lS 17J - 90
1<1LS174- 1.00
74lS115- 100
74lS1t1_ Z!IO
14lS 190- 1.25
14lS1"_1.15
74lS11Z - .!KI

l M:Me -.10
lM3!oI -70
l M)61 - 175
lMJ77 - 1-'0
lM J12 - ICI
l .... - IO
l M317 - I Z5
llof563 - 225
lM!il5li-45
lMSSJ - .•.. - "Y7 _ 1.10
'" - ..
103 - tll

S(NO '25 RlR Q(JR CATAlOG
FEATURING TRANSISTORS &
RECTIFIERS. 1. H....MP SHI RE
ST •• CA M BRIDG E. M ASS . 021311

TTL IC SERIES
74n - ~ ' 74162 -:- 1.20
74n - 3S 74163 _ .95
7474 - 42 74 1&4_ .85
7475 _ 49 ]4165 - 85
7478 - 45 74166 - 1 05
7480 - 45 74170 _ 160
7483 - 60 74173 - 1.30 '
7485 - .75 74174 _ 86
7485 - .42 74175 - .75
7489 - 1.60 7417fi _ .75
7490 - 50 741n _ .75
7491 - .55 74180 - .75
7491 - .50 74111 _ 1.90
7493 - 50 74190 - 1 20
7494 - .riO 74191 _ 120
7495 - .60 74192 - .79
7.t9fi - 60 74193- 19
74107 - 35 74 194 - 85
74121 - .35 74 195 - .65
74122 - .39 74196 - .85
74123 - .42 74197 - 17
74125 - 45 74279 - .95
74128 - 45 70025 - 2.25
74145 - .75 743(6 - eo
74148 _ 150 74367 - eo
74150 - 1.10 ~:= ~ 1.~
74151 - .65 75J25 _ 1.50
74153 - 55 75491 _ I 05
75154 - 1.10 ~ _ 1'06
74155 - .75 I IT98 _ 1:10
74157 -.65 9312 _ .8:J
74160 -.85 9601 _ .75
74161 _ .80

FUllWAVE BRIDGE
P RY 2A IA 25A
100 1.40
200 .80 1.30 2.20
400 1.00 1 65 3 30
&00 1.30 1.90 4,40

TRANSISTOR SPECIALS
2Nl307PNPG(To-S . . . • • . •. • .40
2N404APNPGfT~ • 1.' ,00
HEPGl5014 -""""GET03 . ..as
TIP121 - NPNSlSWlTCHlNG IS
2NG233NPNSWlTCHlNGPOWE'l ,95
MRF«104 a CB RF TRANSlSTORNPN 15
2N3m NPNSlTl>3 ,••••••••• . ..•••••• ., 00
2N49(l1PNP Sl T03 .•••••..•.• ..•.. ..••. ., 00
2N!i01SPNPSlT092 .•• •• . . .••.•••. . "''$1 00
2N3137N PNSl 'lf 55
2NJ919 NPNSl T0-3 Rf , 5O
2N1420 NPNSl T05 3.'$\ .00
2N3?87 NPNSlTOtlG , 70
2k22U NPNSiT0 11 51' 1 00

~~~~:igjl. : : : : : : : : : : : : : : : ..~::'~
2NJ904 NPN SlT092 .••. .• ••. .••• .eat.oc
2N3:!I06PNPSoT 092 lSI. l oo
2NS29SNPN Si T0220 . . . . .. . . .. .. .••. • .56
2Nl51Cl9 PNPS , T().22'O. .. . . . . . . . • 55
1NS3Q1NPNS,TO·3 • nM
TIP3IBNPN SlTO ·220 . 8J
TIP32 8 PNPS,TO ·220 • a;
TlP34PNPS, .. J5
TlP I21"""' Sil* • flO

DIP SOCKETS
8 PIN .17 22 PIN 30

14 PIN 20 24 PIN 35
18 PIN .22 28 PIN .40
laPIN 25 40 PlN 60

REGULATORS

~¥,:~?m 5f~!~JH:;';
320T5. 12.or 15V $ .90 I LASI412 + 12VlA .• Uts

7400- .17
140 1 - .17
7402 - .17
1403 - .17
1404 - .24
7405 - 24
7406 - 3J
70401 - 3!l
7408 - 21
7409 - 24
74 10 - 17
7411 - .22
7412 - 22
7413 - 42
7414 - .90
7416 - .33
7417 _ 37
7420 - .17
7425 - J5
7426 - 3J
7427 - 35
7430 - .17
7432 - 27
7437 - .27
7438 - .27
7440 - ,17
7441 - 86
7442 - 50
7445 - .70
7446 - .7!11
7447 - .75
7448 - ]!II
7450 - '7

TRIAC's

TER M S:F08 CAMBRIDGE. MASS SENO CHECK
OR MONEY ORDER. MINIMUM TElE PHONE.
CO ,O. PURCHASE ORDER OR CHARGE .2000
MINIMUM MAll ORO£R '5.00.

DL·707 C.A. .3" . .. . $ .75
DL 747 C.A..6" . . . $1.50
FND810 .8" CA $1.95
FND803.8 "C C . . . . $1.95

WE SHIP OVER 95%
OF OUR ORDERS

WITHIN 24 HOURS
OF RECEIPT

7 SEGMENT DISPLAYS

SCR's

IN 4148 (IN914)
15/$1.00

.5V at 800ma SOLAR CELLS
3" diameter $4.35

C/MOS

SPECIALS

SPECIALS GOOD THRU JULY 1981

14 PIN HEADERS . . . . .. . . . ... .•... . 3/$1.00
16 PIN HEADERS . . . . . . . . . . . . . . . . .. . .40
24 PIN HEADERS. ... • •.... . . . . • . • •....75
40 PIN HEADERS. • . ... . . ... .... . ..... 1.10
50 PIN EDGEBDARD CONN . • • . • • •. • . • • 3.95
26 PIN EDGEBOA RD CONN . . . .. ... .•. 2.50
50 PIN RIGHT ANGLE CONN . • • • . . . •. • • 3.95
20 PIN RIGHT A NG LE CONN.• • • . . • . • • • 2 .26
4 ea. 2616 ROM 'S .... • •. • .. •.•. 28.00
Bea. 4116-3 RAMS . • .. . . • . • . . • . 20.00
MC 6S000L ...• ... .. . .. .. . . . . . .. . .. 125.00
88164E64Kx l RAM.. . ...••. . . . .. .. . . 44.95

15% Discount a ll 74L and S series

20% Discount
340T and 320T regulators

NO. 3DWIREWRAP WIRESINGLESTRAND
100' . . . . . . . . . . . . . . . . . . . . . . . $1.40

AlecMINIATURE TOGGlf SWITCHES

Ml"A2060POT .. . . .• .. .•. •.• • • 1.70
MSO 206 P·DPOT COfTEROR' lfVEA SWITCH. . . . '1 .85

FSC 80 24-4 d igit
C.C. 8" d ispla y $5.95
FND 503 C.C. .5" $ .85
FND 510 C.A.. 5" $ .85
DL·704-.3" C.C $ .85

.." - " "" - O5 .., - " ,<C>. - ".." - : -- " "" - " ,"'" - .""" - -- .. "" - " '4COJ - '".." - " .." - " ... - ". "CIO - ,...
"" - " -- ,,.

"" - .. '4CIO - """ - O5 "" - ., 4510 - " '4aO - .to.." - O5 .... - " "511 - ." '4COJ ..
..u - ,. ..., - os O5" - ,.. 74C151 - 171.." - " .... - ,,, 4515 - ,.. 74CHi1 - 171.." - " .... - .rs 451& - '" 74C1I10_ 1.20.... - " - - " ..'" - " 14Cl &1 - 1.15.." - " .... - '" .... - ' " 74C11J _ 1.15.." - " .... - O5 """- " 74Cl&6 - 125
..n " .... - O5 "CO2 - " 74Cl 71_ 1.30.." - " .... - " ,"'" - .. 74C114 - 130.... - O5 "" - 1.10 ' 4COI - "

74C171 _ 1.2'0..., - "
..., - 1 10 74Cl0 - " 74Clt2 - ' )0c , - " ... - " 74C14 - '" ""'" - "..., - '" .- - "

,,,,. - .27 7.cn1 _ '1'5
4023 - " .." - " """ - .O5.... - " om - >I ' <OJ - ".... - " .." - "..n - "

MINIATURE MULTI-TURN TRIM POTS
100. 500. SK. 10K250K.. . . . .. • . $.75 each3/ U .OO

FP 100 PHOTO TRANS. • •••••••• • • .50
REO. YEl lOW. GREENor AMBER LARGE l EO' • •2~ .. . .. &"1.00
REOfGR EEN BIPOLAR lEO '. • • ••• •• $ .55
Ml E092 IR l EO 75
MR0 14B PHOTO OARl _XTOR . • • • • • •. • .50
Tll·1180PTO·tSOLATOR .... ... • 65
Il·5 OPTo-ISOLATOR . . .. . • • 65
l w AnZENERS: 3.3, 4.7 . 5.1 . 5 6, 6 8,82.9.1. 10.

12, 15. 18,or22V .. . ..•. 6 '.1.00

CRY STALS $3.4 5 ea.
2.000 MHz 6.144 MHz
4.M MHz 8.000MHz
3.000 MHz 10.000 MHz
3.57 MHz 18.000 MHz
5.000MHz 18.432 MHz
6.000 MHz I 20.000 MHz

100
200
400
600

l M201- .75
lMJ0 1I148 - 30
74lCV - .)0
741C - 35
141 - 50
10 - !IO
4136 -.16... - ..
l MJ07 - JO
lM308 - 15
LMtM - 15
lW3lJ - 1.10
L.n56 _ 1»
U'3Y -I 351- 1 I t:l~ : ,15

20
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2114L -3 - 2.75
4' 16-3 - 3.75
4 ' 16-2 -4.75
21L023 - .90
2102-<4 - .80
MK40:273 - 3.50
M II::409&-11 - 2.95
TM~04S.25 - 5.50
MS4ClroNL - 3-9'5
210 1·1 - 2.45
2107M280 - 1.75
MM5210 -3.45
M K400IP _ 1 95
IM7001 - 695

RAM's

SHIFT
REGISTERS

MM10402 -1 .75
MM140J - 1.75
MM 1404 - 1.75
MM501 3 - 2 50
MM5016 - 2 50
MM5056 - 2 50
MM5056 - 2 50
MM50S7 - 2 50
MM50&8 - 2.50
MM5060 - 2.50

ROM 's
2708 - 595
27 16 - 7.95
2516 - aso
2532 - 18.50

82523 - 2.95
825112 -7.95
825115 - 6 95
828123 - 4.95
825126 - 2.95
825129 - 3 25
825 130 - 3.45
825 131 - 3.95
AM92llJC -15.95
825181 -7.75

RS232
CONNECTORS

DB 25P male . . . . , $3.25
DB 25S female . . , $4.25
HOODS $1.50

200 PRV lA LASCR .95

"... " 74$74 " ]4SIY '"""" " "'" ""... " ".. ,to 74SI. .."",.. :: 74$112 . 7.$174 '",,,,, 74$133 t ." 14$175 '""'" " 74$1315 t ." 74$1" 1.10
74$10 " 74S1. ,,. 745257 '"74511 " 14$139 1 10 14$8 '"74$15 " 745140 r.ee 7452«> '"' O5" " 74$153 1.10 74$280 '"74$lO :: 74$151 ... ' 05m '"74512 '4$ 157

t "

2N3820 P FET . . . . . . . . . • . . • • .. $ .45
2N5457 N FET .. ..• $ .45
2N2646 UJT. . . . . . . . . $ .45
ER900 TRIGGER DIODES.. ... 41$1.00
2N 6028 PROG. UJT . • . . . . . . . . . $ . 6~

CLOCK CHIPS

MM 5314 • . . . . .• . • . . . . . •• . $4.75
MM5316 . ... . .. . . .. •.... . $4.95

7 WATT LD 65 LASER
DIODE IR $8.95

25 watt Infra RedPulse(SG2006equiv.1
Laser OK>de (Spec sheet included) / $24.95

POSTA GE ADD 10% FOR ORDERS UNDER $20.00
RATES ADD 5% FOR ORDERS BETWEEN$20.00AND $50.00

ADD 3% FOR ORDERS ABOVE $50.00

AN KEN
AUDIO POWER AMP-S

Si1010G10WATIS . . $ 7.50
Si1020G 20WATTS . . $11.00
Si 1030 G 30WATIS .$13.50 ....- - - - - - - - - - - .....
Si 1050 G50WATIS .$25.00

1116" thK:kwi1t11110" soacinll
4%" X BY," .. . , . $1.95

UART's
AY5-1013 -3.75
TR l 602 B - 3.95
AY3-8600 - 1.95
PH 482B - 3.25
M8868A - 8.95
C0 M20 17 - 3.75

INTERFACE
& DRIVERS
1. .90
1489 - 1.10
8130 - 2 .50
8 13 1 - 2 .50
88JO - 2.50
8833 - 2.50
8834 - 2.00
8837 - 2.00
8838 - 2 .00
8T3EKl - 2.00

SOLID
STATE
SALES
SAVES

CPU'S &
SUPPORT

CHIPS
IIOIl(l,I, - 595
fI085A - 12.95
AMD2901 - 13.95
8212 - 2..50
82' 4 - 3.60
82 UI - 2.90
me - 2.75
S22tI - 450
8251 - 6.95
a2S9 - 695
8257l.AM9S171-195

IZ80A 5 10 - 11.95
.8275 - 16..95
FDI19! -3435

PRINTED CIRCUIT BOARD
4" x 6" DOUBLE SIDED

EPOXY BOARD 1/16" thick
$.60 ea. . .51$2.60

TANTALUM CAPACITORS
.22UF 35V 5/$1.00 10UF 10V - $ .40
.47UF 35V 5/$1.00 22UF l OV - $ .30
.68UF 35V 5/$1. 00 15UF 16V 3/ $1.00
lUF 20V 5/$1.00 JOUF6V 5/ $1.00
2.2UF2OV 5/$1.00 33UF2OV $.60
3.3UF 2OV 4/$1.00 47UF2OV $.85
4.7UF35V 4/ $1.00 l OOUF 10V $ .70
6.8UF35V 3/$ 1.00 12OUF6V $ .75

DATEL'S DAC-OOEO

8 bit DAC - $7.95
INTERSll DG11BP ANALOG SW ITCHI

2 CHANNEL DRIVERS $11.60

INTI.:~~~~~,i~~.~~~.~~ _• • • . • . $21 .50 t--'---------------
REDICON SAO 1024.A.NA.LOG SWITCH • • . • • 10.15

EPOXY GLASS VECTOR BOARD
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Phone: (305) 887-8228
TWX: 810-848-6085

We accept MasterCard and Visa.

SURPLUS
ELECTRONICS

CORP.7294 N.W. 54th Street
Miam i, Florida 33166 WHOLESALE/RETAIL

EQUIPMENT/COMPONENTSIWIRE & CABLE/ACCESSORIES
"TANK BATTLE" TV GAME

Iniustashort timeandwrthafewminor parts, the most
novice hobbiest cancom plete thisexertingTank Battle
game. Createafun-filledeveningforthewhole family.
Twoindependenttanks rumblethru land minefields,
shootshellsandfragmentwhenhit. rour distinct engine
soundsareproducedforthedifferent speeds.Sounds of
gunfire, shell bursts and tank explosionsare realistic.
Automaticon-screenscoring . Supplied wrth schematic
drawing.
SOLD ASIS

$9.95 ea.

50-99 $6.00
100-up$5.50

200 UA, 2'h"x 2'h" Sq.
Scale: 1-30db top (orange),

0-50 bottom (black)

$4.95 ea.

E.F. JOHNSON
SIGNAL STRENGTH

METER

C.B. SPECIAL
CONVERTTHESE TO 10METER FM

Newprintedcircuit board assembly. (Squelchpot,
volume control and channelswitchnotinduded.) Boards
soldasis, the way we bought themfrom the
manufacturer. Board dimensions6' x6 1> ~

1-9 $7.50
10-49$6.50

•
~ -

-c- -'=1

o . . ~ ()

EdgeMeter250 UA,
fits in~'x 1%" hole.
Blackbackground .

Scale1-20Top,
0-5 Bottom.

$1.25 ea. 5/$5.00

E. F• .JOHNSON S METERPANEL METERS
25-0-25 VOG, 2W' x 3"
0-25 VOG, 2W' x 2W'
0-25 VN:., 2W' x 2W'

(Shunt required)

$4.00ea. 2/$7.00

1.5-20pF(ARGO PC-402)

50C ea.

TRIMMER CAP

~
DIP SWITCH

~
~

7 POSITION $1.30 ea.
8 POSITION$1.50 ea.

12 POSITION $2.00 ea.

COPPER CL AD BOARD
(Double Side)

Size 9.25 x10.75
Thickness .062

$2.00 ea.

AMP METERS

~
~

p .......... ..

~. --'~--' ''' - -~

' . -
==-

2W square,no shunt required.
Easyto readdial.

Movement: 0-6, 0-10, 0-17

$2.50 ea.

SUB·MINI10K POT

~
' " .:::.. with On-OfflJ ... W' hole mount,

'Ie" 0 shaft ,
~" threadsection. Hardware included.

4/$1.00

ASTATIC T·UG8·D1 04
MICROPHONE

Pre-ampdesk-topmicrophonewithcrystal
element 3-pin plug.

$35.00ea.

COAX CONNECTORS
UG-273/U BNC-F/UHF-M $2.50
UG-255/U BNC-MlUHF-F $3.00
UG-146 AlUN-M/UHF-F $4.50
UG-83B/U N-F/ UHF-M $4.50
UG-1 75RG-58Adapt $ .20
UG-176 RG-59 Adapt $ .20
UG-1094 BNC-F/Panel $1.00

S0239.60
PL259.60

500 OHMGOAX
Low loss = RG 174

$4.95/100' $3.00/50'

USED MUFFIN FANS

3-Blades,
110vAG,
40/. '
square.

$5.95ea.

NEW SPRITE FAN
Mfg. by Rotron Inc.,

ModelSU2A5. 115v AG. 19amps.
(Impedanceprotected.)

3W'x 3V." x1~"

$12.00 ea.

CO M PUTER GRADE ELECTROLYTICS
VALUE/MFD VOLTS DIAM./LGTH. PRICE

63,000 @ 15V 3" x 5V2" $4.00 ea.
10,000 @ 20V 1V2" X 5:;.'4" $3.00 ea.
2,700 @ 25V 1W' x 2W' $2.00 ea.
2,900 @ 25V 1W' x 2" $2,00 ea.
3,000 @ 25V 1V2" x 4V2" $2.00 ea.

34,800 @ 50V 3" X 5V2" $3.00 ea.
450 @ 75V 1Y4" x 2W' $2.00 ea.
500 @ 100V 1V2" x 3W' $2.00 ea .
240 @ 300V 1W' x 3W' $2.00 ea.
50 @ 450V 1W' x 2" $2.00 ea.

J-3

L-3

Part#
J-60
J-60

Movement
7101 SPOT
7103 SPOT

(center off)
7108 SPOT

(momentary)
7201 OPOT (special

large rocker)

$1.00ea. 6/$5.00

NEW. Replaces
the popular9V
Transistor Battery.

$4.75ea.

C & K SWITCHES

i f
L-3 J-60 J-3

9 VOLT NiCd
RECHARGEABLE BATTERY

14pin 40C ea.
16pin 45~ ea.
24pin 75¢ ea.
40pin$1.75 ea .

AXIAL LEAD
ELECTROLYTIC

CAPACITORS
2 uF @ 15V 12/$1.00

10 uF @ 15V 12/$1.00
20 uF@ 15V 12/$1.00
50uF@ 15V 121$1.00

2.2 uF@ 25V 12/$1.00
3.3 uF@ 25V 12/$1.00

1 uF@ 35V 12/$1.00
2 uF@150V 12/$1.00

25uF@ 25V 15/ $2.00
3 uF @ 50V 15/$2.00
5 uF @ 50V 151$2.00

10uF@ 50V 15/$2.00
250 uF @ 25V 101$2.00
100uF@ 50V 10/$2.00
50 uF@ 75V 101$2.00

IC SOCKETS GOLD,PLATED
WIRE WRAP

$25.00ea.

Weather'" water-proof
(can beusedunderwater),
mfg. by UniversitySound,
16OHM, 25watt,
350-10,000HZ.
6' diam. x5' deep.

SPEAKERSPEAKER

3" Diam.,
8 0HM,
5 Watts.

$2.00 ea.

TERMS: All materialguaranteed Lrlless otherwisestated. If you arenot satisfiedwith our product, it may be returnedwithin10days fora refund(lessshipping). Please
add$4.00for shipping andhandlingon all orders. COD'saccepted fororders totaling $50 or more. All ordersshippedUPSLrlless otherwisespecified. Aorida residents
pleaseadd 4% sales tax.Minimumorder,$15.00. Foreignorders- US fLrlds only,add 20%for shipping and handling.

c...
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53 MCM, Audio 98

McGee Radio 88

33 MTI 71

McKay Dymek 104

15 Meshna Inc 96

~ McKAY DYMEK COMPANY
llJ r4 111 S. Colleg e Ave. P.O. Bo x 5000
~ Claremont CA 91711 U.S.A.

800/854-7769 Loc al 714/62 1-6711=-- e- cect CAo. Al aska Hawan TWX 910-581-4990

Micro Management Systems Inc 94

For specs and detail s con tac t dealer s

HA RVE Y RAD IO New York C,t.,.
HENRY RADIO l os Angele s CA
BARRY ELECTRO NICS Ne... Yorl< C,ty
GILFER ASSOC IATES Pa'~ R'Oljc Ne... Jc'~Cy
ELECTRONIC EQUIPMENT BANK ro C J' cJ.l V'CI1n.l VA
BRIDG EWATER CUSTOM SOUND H.l r .~ ILL
AUDIO PERFECTION B'oom,nQton f,4INN
STANDARD SUPPLY CO. Se-t L ll<(> C ,Ty UTan

THE BAS E STATION COOCO' OCA
J· MAR ELECTRO NICS TOfOl"to Ca" .lOJ

Micro-tenna Associates 84

23 Mountain West 74

NRI, Schools 8-11

NTS, Schools 52-55

Netronics 24

Satellite Computer Services 80

34 Omega Sales 13

NEED A COMPACT ANTENNA?

McKAY
SETS THE

STANDARD
wit h the DA100D
Fu ll freq uency rece ption
of 50k Hz-30mHz

54 Optoelectronics Cover 3

Wersi 72

9 Ohio Scientific 1

Spacecoast 80

24,25 Trip lett Cover 2

17 Paccom 74

20 Paia Electronics 68

Philips ECG, Inc 15

Sabtron ics 25

21,26 Poly Paks 71,96

48 RCA 17,21

55 Surplus Electronics 103

7 Vaco 5

57 Symmetric Sound Systems 70
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Contact East
Catalog
• Over 10,000 Products
• Hard-To-Find Tools
• Fully Illustrated
• 160 Pages

CompletePricing
Catalog $2.00

Economy V-O-M
• AC/DC-0-l 0.50.250
• DCCurrent -0-2.5.

5.25. 250mA
• Measures1I1to500K{)
• Accuracy- ± 3% DC .

± 4% AC
Comes with Battery.
Test Leads. and Manual

\lIZ WV-516B $25.00

----- P""" .......... .

Touch/Test
20 Multi
meter
20 Functions . 44
Ranges. Measures

- AC and DC Voltage andCurrent • Resistance
• Capacitance • Temperature • Conductance
Performs Diode/Transistorand Continuity Tests.~
T1o20 $435.00 .,

CIRCLE 14 ON FREE INFORMATION CARD

310

IFLUKE!.

" Analyst"
• 26 Ranges / 7 Functions
• Accurate to ± 1%
• AutoZero / Auto Polarity
• Checks Leakage to 10MO
• Comeswith Case
8020A $189.00

e
Portable ~~---'"'"
Oscillo
scopes
Three Models
MS-15/ l5M HzSingleTraceTriggered Scope$389.00
MS-21 5/ l5MHz DualTrace TriggeredScope 497.00
MS-230/30MHzDual TraceTriggered Scope 649.00

'lll:TRIPLETT

Miniature V-O-M
• 20.00001V DC Sensitivity I

• 5.0000/V AC Sensitivity
• 0-20.000-200.000

2MO-20MO
• ± 3% DC . ±4%AC

Accuracy
• Comes with Battery.

Test Leads.
and Manual
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AVG. SENSITIVITY

DESIGN 10 Hz to 500 MHz 500 MHz to 1.1 GHz

TCXO ' 15mV N/A

'" I PPM
TCXO '

II GHz ",0.1 PPM < 1 PPM/YR 15mV 30m V

'" .05 PPM OCXO · ·

'" .1 PPM TCXO '
1.3GHz <.1 PPM /YR 15mV 30mv

'" .05 PPM ocxo :

icxo s t ernce raru re Comnens.ueo Xldl oscmaror

1. SENSITIVITY: Superb amplifier circuitry with performance
that can 't be matched at twice the price. Average sensitivity'
of better than 15 mV from 10 Hz to 500 MHz on every moael
and better than 30 mV from 500 MHz to 1.1 GHz on the Series ',~!~ki/;4lii->..·~'.ri~av.;::",,@.e
8010A and 8013.
2. RESOLUTION: 0.1 Hz to 12 MHz, 1 Hz to 50 MHz, 10 Hz
over 50 MHz.
3. ALL METAL CASES: Not only are the heavy gauge aluminum
cases rugged and attractive, they provide the RF shielding
and minimize RFI so necessary in many user environments.
4. eXTERNAL CLOCK INPUT/OUTPUT: Standard on the 80101
8013 series and optional on the 7010 series is a buffered
10 MHz clock time base input/output port on the rear panel.
Numerous uses include phase comparison of counter time
base with WWVB (U.S. National Bureau of Standards). Stand
ardize calibration of all counters at a facility with a common
10 MHz external clock signal, calibrate scopes and other test
equipment with the output from precision time base in
counter, etc., etc .
5. ACCURACY: A choice of precision to ultra precision time
base osci llators. Our ± 1 PPM TCXO (temperature cornpen
sated xtal oscillator) and ± 0.1 PPM TCXO are sealed units
tested over 20·40·C. They contain voltage regulation circuitry
for immunity to power variations in main instrument power
supply, a 10 turn (50 PPM) calibration adjustment for easy,
accurate setability and a heavily buffered output prevents
circuit loads from affecting oscillator. Available in the 8010 and
8013 series is our new ultra precision micro power proportional
oven oscillator. With ± .05 PPM typical stability over 10·45·C,
this new time base incorporates all of the advantages of our
TCXO's and virtually none of the disadvantages of the tradl 
tional ovenized oscillator: Requires less than 4 minutes
warm-up time, small phys ical size and has a peak current
drain of less than 100 rna.
6. RAPID DISPLAY UPDATE: Internal housekeeping
functions requi re only .2 seconds between any ----
gate or samp le time

DEL

IES 7010A

l OA 600 MHz Coun ter - 1 PPM TCXO
10.1A 600 MHz Counter · 0,1 PPM TCXO

J IONS:
·H Handle rr u t Bart rno t shownI
·Cad ·70 1 N j·Cad Batt ery Pack & Charging

ClfcUitry Inst all ed lnside Unit
External Clock Input/Oulput
Carry case -Padded Black Vinyl

5199.95
5249.95

52 95

$19.95
535.00

59.95

SERIES 8010Al8013

#801OA 1.1 GHz Counter - 1 PPM TCXO
#801O.1A 1.1 GHz Counter -0.1 PPM TCXO
#8010.05A 1.3 GH z Counter · .05 PPM Oven
#8013 .1 1.3G HzCounter ·0.1 PPM TCXO
#8013 .05 1.3 GH z Counter - .05 PPM Oven

OPTIONS
-N ,·Cad·BOl N i-Cad Bau erv Pack 1\ Cnaromc

Cucuitry Installed tnsrde Unit
Carry ca se Padded Black Vinyl

$399.00
$450.00
$49900
$550.00
5599.00

$4995

s 9.95

ACCESSORIES

#TA·lOO Telescope antenna WIth
roght angle BNC $ 9.95

#P·loo Probe. 500hm. IX $13.95
#P·IOI Prob e. t.o-Pass

Audr o Usage $16.95
#P·I02 Prob e. H,·Z

Gen eral Purpose $16.95
_LFM :lI10 LOWFrequency MultIplier

X 10.X 100. X1000 $11995
For HIgh Resoluhon of AudIO Freq



PAL: "... 20% better in transmission and
reception than my 5/8 wave Pal Firestik ."

-John A. Blum, Box 446, Zelienolple. PA

SHAKESPEARE: ". .. I've been a CB'er for
three years and the K40 is the best I've ever
had. Better in reception and transmiss ion than
my Shakespeare ."

-H. Bacher( Jr., 15 KIng Rd., Park Ridge, NJ

HUSTLER: "Compared to my Hustler XBLT
4, the K40 can consistently transmit 40 %
further and the reception was better. The K40 is
the perfect way to complete a CB system."
-Jerome R. Brown, 780 0 S. Linder, Burbank, IL

... Here's what CB'ers all
across the country said.

3. It's proven best!
. ..Here's what the leading CB
publications said.

ANTENNA SPECIALISTS: ".. . truck driver and CB'er for
10 years . . . 50% further than my M41 0 'Big Momma'."

-J.H. Collett 20 7 McF ee. Bastrop. LA

AVANTI: "I 'm an electronic techn ician with a Second Class
FCC license . . . I was able to transmit 70% further and tune
the SWR 75% lower than my Avanti."

. -H.R. Castro, VRB, Monserrante 0-6 7, Salinas, Puerto Rico

CB TIMES: ". . . it's not often that a product bursts onto the mar
ket scene , dominates and improves CB'ing for everyone. American
Antenna and the K40 are doing it- repeated tests showed the K40
cou ld out-perform the major competitive brands ."
RADIO-ELECTRONICS: "The results of our tests showed
that, in three different positions of the monitoring receiver, the
model K40 equaled or out-performed the com petitive antenna.
Apparently, American Antenna's advertising is not merely Madison
Avenue showmanship ."
PERSONAL COMMUNICATIONS: ". .. an impressive
95% of the trials, the K40 out-performed the existing mobile anten
nas. We had to try one for ourselves .
" . . . in every case, the K40 either equaled or out-performed its
competitor.

"No ifs, ands, or buts! The K40 Antenna from American Antenna would have to
be just about the best ante~und.

CB MAGAZINE: " Introduced in October, 1977, the K40 quick ly became the
top seller and in mid 1978, became the number one selling antenna in the nation."

I

It's made
better...

In one year our K4Q.antenna
has become the largest selling

CB antenna in the world!
2.

' Inc luding option
al mounts at extra
cost.

MORE QUALITY:
It's not imported . It's not
made in Taiwan, Korea or
Japan. It's American made in
an American town. It's made
with better materials that
cost more and by profession
al people we pay more. And
we designed it right
here in the U.S.A.

MORE PERFORMANCE:
The K40 is guaranteed to
transmit further or receive
clearer than any antenna it
replaces. We know it will.
We've tested it with 771
CB'ers just like you for one
year.

...This
Antenna

is so
DYNAMITE
70U receive a

MORE FLEXIBILITY:
You can fit your K40 to any
mounting surface . It will fit
any vehicle you'll ever own !
That includes choppers, dune
buggies, gutters, mirror
mounts, luggage racks ,trunks,
hatchbacks, through roofs ,
semis, pick ups and RV's.

S4Z.S0
suggested retail

And when you
pay more, .
you expect more!

1. II's more
expensive ...


