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Torx~ is the trademark of Camcar Division of Textron Incorporated .
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SENCORE MODEL SC61 WAVEFORM ANALYZER

Double Your Troubleshooting and Testing
Productivity ... Or Your Money Back!

Six-dign readout : Auto­
maticallytracks every
CRTtest. We call it
digital autotracking.
It 's patent pending.

Bright dual-trace CRT:
60 MHz(- 3 dB); 100
MHz(- 12 dB).

Delta PPV, Time, Freq:
Measure any part of a
waveform for PPV,
time or frequency
using Delta measure­
ments.Just dial in the
waveform section
you want to measure
and push.'

SimplifyFreq ratio tests:
Automatically
compare input/output --I"'---!"""'---~--"".
ratio of multiply/divide
stages from 1:1 to
1:999,999 with the
pushof a button.

~-------------Autotracking DCV, PPV,
Freq: Measure DCVto
.5% ; PPV t0 2%;
freq. to .001%. Just
pusha button for
eitherChannel A or B.

One probe Input: One
probe input per
channel for all
measurements ­
digital and scope ­

ith5 mVto 2000 V
measuringrange. (2
lo-cap probes
provided.)

Super sync: ECl
provides rock-solid
sync trigger circuits
with only 4 controls;
includesTVsync I
separators for video
work.

u.S. Patent Pending
Financing Available

\.

Thefirstscope with pushbutton
digital readout. If you use general
purposeoscilloscopesfor trouble­
shooting or testing,we can double
yourpresentproductivity with the
SC61 WaveformAnalyzer, the first
instrument to turn every conventional
scopemeasurement into an
automaticdigital readout.

Nomoregraticulecounting.
Connect onlY.. one I2robe to view
anywaveform to 100 MHz.Then, just
push a button to read DCV, PPV,
frequency and time - automatically!

There are no graticules to count or
calculations to make,which speeds
everymeasurement.

Thedigital readout is from 10to
10,000 times more accurate as well.

Plus you have everythingyou want
to knowabout a test point, at the
push of a button, which speeds
troubleshooting tremendously.

A special Delta functioneven lets
you intensifypartsof a waveform and
digitallymeasurethe PPV, time or
frequencyfor just that waveform
section.

And it's neat. No more tangled
leads, piles of probesor dangling
cords.TheSC61 is an entire test
station in one unit.

Theoneand only. Thereare other
scopeswith digital readout, but none
of them completely automate every
conventional scope measurementso
you can automaticallyanalyze any
waveformwithout countingone
singlegraticule.Totallyautomatic
waveformanalyzing at the push of a
button. It will make all the difference
in your productivity.

Double yourproductivity. When
we say the SC61 will doubleyour
productivity, we're being
conservative.We've seencases of
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three, four, eventen time increases
in productivity with this first-of-its­
kind, automated oscilloscope. Every
situation is different,however, so try
the SC61 and judge for yourself.
Here's our offer.

Money backguarantee. If the
SC61 does not at leastdoubleyour
productivityduring the first thirty
days, you may return it for a full
refund, includingfreight bothways.

Call today. Get the entireSC61
Waveform Analyzer story.Call toll­
free today, and ask for our eightpage
color brochure. It could be the most
productivecall you makethis year!

Phorie Toll-Free
1-800-843-3338
Alaska, Hawaii, Canada and
South Dakota call collect
(605)339-01DO

S5NCOR5
3200 Sencore Drive, Sioux Falls, SD 57107
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Computer Products Division

8" SSS D IBM Compatible (128 B/ S . 26 Sec tors) Fll l 1.99
8" Same as above, but bu lk pack w/o enve lope Flll B 1.79
8" SSSD Shugar t Compatib le, 32 Hard Sec tor F31 A 1.99
8" SSDD IBM Co mpa tib le (128 BI S , 26 Sect ors) F13 1 2.49
8" DSDD Soft Sector (Unformatt ed) F14A 3.19
8" DSDD Sof t Sector (2S6 BIS, 26 Sectors) F144 3.19
3" DSDD Soft Sector (S12 BIS, l S Sec tors) F145 3.19
8" DSDD Soft Secto r (1024 BI S, 8 Secto rs) F147 3.19
SW ' SSSD Soft Secto r w/ Hub Ring Ml l A 1.S9
SW' Same as above, bu t bu lk pack w/o enve lope M11AB 1.39
SW ' SSS D 10 Hard Sec tor w/ Hub Ring M4 1A 1.S9
SW ' SSSD 16 Hard Sector w/Hub Ring M51 A 1.S9
SW ' SSDD Lani er No-problem co mpatible M51 F 2.99
SW' SSDD Soft Sec to r w/ Hub Ring M13A 1.89
S%" Same as above, but bulk pack w/o enve lope M13AB 1.69
SW ' SSDD Soft Sector Flippy Dlsk (use bot h sid es) M18 A 2.79
S%" SSDD 10 Hard Sec to r w/ Hub Ring M43A 1.89

SW' SSDD 16 Hard Secto r w/ Hub Ring M53A 1.89
SW ' DSDD Soft Sec to r w/ Hub Ring M14A 2.79
SV" DSDD 10 Hard Sec to r w/ Hub Ring M44A 2.79
SW ' DSDD 16 Hard Sec to r w/Hub Ring M5 4A 2.79
SW' SSQD Soft Sect or w/H ub Ring (96 TPI) M15 A 2.69
SW ' DSQD Soft Sec to r w/ Hub Ring (96 'TPI) M16A 3.79

SSSD = Single Sided Sing le Densi ty; SSDD = Sing ie Sided Doub le Density;
DSDD = Dou ble Sided Double Densi ty; SSQD = Sing le Sided Quad Densit y;
DSQD = Double Sided Quad Densit y: TPI = Tracks per inch. .

Buy wi th Confidence
To get the fastest delivery from CE of your Wabash computer
products, send or phone your order directly to our Computer
Products Division. Be sure to calculate your price using the CE
prices in this ad. Michigan residents please add 4% sales tax or
supply your tax I.D. number. Written purchase orders are accep­
ted from approved government agencies and most well rated
firmsat a30%surcharge for net 30 billing. All salesaresubject to
availability, acceptance andverification.All salesarefinal. Prices,
terms and specifications are subject to changewithout notice.All
prices are in U.S. dollars. Out of stock items will be placed on
backorder automatically unless CE is instructed differently. Min­
imum prepaid order $50.00. Minimum purchase order $20 0 .00 .
International orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges. All shipments
are F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified
and foreign checks require bank clearance.

For shipping charges add $8.00 per case or partial-case of
100 8-inch discs or $6.00 per case or partial-caseof 100 5V.-inch
mini-discs for U.P.S. ground shipping and handling in the con­
tinental United States.

Mail orders to : Communi cation s Electroni cs, Box 1002,
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card
or Visa card, you may call and place a credit card order. Order
toll-free in the U.S. Dial 800 -521-4414. If you are outside the
U.S. or in Michigan, dial 313-994 -4444. Order your Wabash
diskettes from Communications Electronics today.
Copyrig ht · 1982 Communica t ions Electroni cs'· Ad # 11OS82

CE qu an t .
100 pr ic e

Part # per di sc ($)

wabash
error-free
diskettes

SA VE ON WABASH DISKETTES
Pro d uct Description

OrderToU-Free!
800-521-4414

In Michigan 3 13-994-4444

Now... Get High Quality at a Low Price
Wabash means quality products that you can depend on.
For over 16 years, Wabash has been making high quality
computer products. Wabash diskettes are made to prov ide
error-free performance on your computer system. Every
Wabash diskette is individually tested and is 100 % certified
to insure prem ium performance.

Why Wabas h is Special
The quality of Wabash diskettes is stressed throughout
the entire manufacturing process. Aftercoating, all Wabash
diskettes go through a unique burnishing process that
gives each diskette a mirror-smooth appearance. Wabash
th en carefully applies a lubricant that is specially form­
ulated to increase diskette life. Th is saves you money,
since your discs may last longer. It also assists your disk
drives in maintaining constant speed which can reduce
read and write errors.

Spec ial Seal . ..Helps Prevent Contamination
To keep outforeign partic les, a unique heat seal bonds th e
jacket and liner together. A specia l thermal seal whi ch
avoids contamination from adhesives, is then used to fold
and seal t he jacket. This results in outstanding perfor­
mance and t rue re liability. Wabash then packages each
dis kette, (except bulk pack) in a super strong and tear
resistant Tyvek" evelope. The fina l Wabash product is
then shrin k-wrapped to insure cleanliness and reduce
con tamination du ring shipment.

Eac h Diskette is 100% Critically Tested
Since each step in the Wabash diskette manufacturing
process is subject to strict quality control procedures, you
can be sure Wabash diskettes will perform for you . And
eve ry Wabash diskette meets the ultra-high standards of
ANSI, ECMA, IBM and ISO in addition to the many critical
quality control tests performed by Wabash. Wabash does
all of th is testing to provide you with consistently high
quality diskettes. Reliability and data integrity - that's
what Wabash quality is all about.
Flexible Disc Quantity Discounts Ava ilab le
Wabash diskettes are packed 10 discs to a carton and 10
cartons to a case. The economy bulk pack is packaged
100 discs to a case without env elopes or labels. Please
order only in increments of 100 uni ts fo r quantity 100
pricing. With the exception of bulk pack, we are also
willing to accommodate your smaller orders. Quanti ties
less than 100 units are available in inc rements of 10 units
at a 10% surcharge. Quantity discounts are also avail­
able. Ord er 500 or more discs at the same time and deduct
1%; 1,000 or more saves you 2%; 2,000 or more saves you
3%; 5,000 or more saves you 4%; 10,000 or more saves
you 5%; 25,000 or more saves you 6%; 50 ,000 or more
saves you 7% and 100,000 or more discs earns you an 8%
discou nt off our super low quantity 100 pri ce. Almost all
Wabash diskettes are immediately available from CEo Our
warehouse facilities are equipped to help us get you the
qual ity product you need, when you need it. If you need
further assistance to find the fle xible disc that's right for
yo u, call the Wabash diskette compat ibilit y hotli ne. Dial
toll-f ree 800-32 3-9 868 and ask for your compatibility
repr esentat ive. In Illinois or outside the United States dial
312-593-63 63 between 9 AM to 4 PM Central Time.

wabasH
diskettes I:~

$1.39 each!
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THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS

Electronics publishers since 1908 MAY 1983 Vol. 54 NO.5

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

12 SATELLITE/TELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arlen

14 VIDEOGAMES
Games that talk. Danny Goodman

CIRCUITS AND 54 NEW IDEAS

COMPONENTS Easy liquid rosin flux.

65 MUSIC SYNTHESIZER IC's
Large-scale-integration IC's have greatly simplif ied the design of
electronic music-synthesizers. Thomas Henry

69 D/A CONVERTER APPLICATIONS
The ins and outs of DAC·s. Joseph J. Carr

77 REWINDING TRANSFORMERS
Can't locate a transforme r that meets your needs? Make your
own. Don. A. Meador

81 HOW TO DESIGN ANALOG CIRCUITS
Using audio-output transistors. Mannie Horowitz

86 HOBBY CORNER
How to change cassette-recorder speeds.
Ear l " Doc" Savage, K4SDS

90 THE DRAWING BOARD
Regulated power supplies. Robert Grossblatt

VIDEO 94 SERVICE CLINIC
An unusual output-stage problem. Jack Darr

96 SERVICE QUESTIONS
R-E's Service Editor solves technicians' problems.
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50 COMPUTER CORNER
What to look for in a terminal. Les Spindle

57 TALKING ALARM CLOCK

Only a few lC"s are needed to build a clock that really tells time.
Lee Glinsky

61 CAR BURGLAR ALARM
An inexpensive form of insurance that can avert an automobile
break-in. Edward W. Loxterkamp

73 VLF-HF PASSIVE ANTENNA TUNER
Another approach to optimizing reception at very-low frequen­
cies. R.W. Burhans

BUILD THIS

COMPUTERS

26 Fluke Model 8060A DMM

29 Sony Mode l TC-K555 Stereo Cassette Deck

31 MFJ Model MFJ·959 Receiver Tuner/Preamp

EQUIPMENT
REPORTS

DEPARTMENTS 10 Advertising and Sales Offices

140 Advertising Index

10 Editorial

141 Free Information Card

22 Letters

109 Market Center

85 New Books

38 New Products

6 What's News

Radio-Electronics, (ISSN 0033:7862) Published monthly
by Gernsback Publications. Inc.. 200 Park Avenue South.
New York. NY 10003. Second-Class Postage Paid at New
York. N.Y.andadditional mailingoffices.One-year subscrip­
tion rate: U.S.A. and U.S. possessions. $14.97. Canada.
517.97. Other countries. $22.47 (cash orders only. payable
in U.S.A. currency.) Single copies $1.50. ~ 1983 by Gerns­
back Publications. Inc. All rights reserved. Printed in U.S.A.

Subscription Serv ice: Mait all subscription orders .
changes. correspondence and Postmaster Notices of un­
delivered copies (Form 3579) to Radio-Electronics Sub­
scription Service. Box 2520. Boulder. CO 80322 .

A stamped self-addressed envelope must accompany all
submitted manuscripts and/or artwork or photographs if their
return is desired should they be rejected. We disclaim any
responsibility for the loss or damage of manuscripts and/or
artworkor photographswhile inour possessionor otherwise. ~

~
As a service to readers , Radio-El ectronics publ ishes available plans or information relating to newsworthy products, techniques and scientific and technological deve lopments.
Because of possible variances in the quality and condition of materials and workmanship used by readers , Radio-Electronics disclaims any responsibility for the safe and proper
functioning of reader -built pro jects based upon or from plans or informat ion published m this magazine .
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VIDEO ELECTRONICS
DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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CONVERTIBLE
VCR

UNIVERSAL
REMOTE

NEW BETA

A newapproach to portable VCR's is RCA's ultra-deluxe model900 "convertible," (see photo
above) the first product to be offered under the new contract in which Hitachi replaced
Matsushita as the company's prime source of video recorders. The recorder resembles a
normalhigh-endVCRwhenin homeuse. Butfor useas a portable, the hingedcontrol drawer
atthe frontis lowered andthedeckunitslidesout.When replacedforplayback, the7.9-pound
portableautomatically "docks" into a connector at the rear, eliminating cable connections.

The new VHS recorder has five heads, the fifth used for noiseless special effects ex­
clusively. It has all high-end features, plus a few new ones, including a complete wireless
remotecontrol, 8-event 21-dayprogrammability, liquid-crystal displayshowing elapsed re­
cording time, sound-on-sound recording, "video dub" for insert edits, monitor earphone,
digital keypad tuning, and a jack for a pay-TVcable converter.

Oneof the annoyances of the videoageis the profusionof controls and buttons to push. The
owner of a TV, videodiscplayer, VCR, and stereo may be required to sit with four remote­
control keypads on his lap in order to use the advantages of all the latest conveniences.
Presumably that is about to change. Sony has alreadyannounced two Unicontrot systems,
designedto work with bothits TV sets and Betamaxrecorders, hinting that in the future they
may controlSony stereos as well. This spring, RCA is expected to unveil its own universal
remotecontrol, whichwill operateits TV sets, VCR's, and videodisc players. Those devices
will work only with equipmentof the given brand. If you have, say, a Sony TV, an RCAVCR,
and a Pioneer videodisc player, you'll presumably still need three remote controls. Is it
possibly time for an allocation of the infrared-command frequencies for standardization of
remote-control systemsso that in the future any remote unit will work with any equipment?

TheBetagroupof VCRmanufacturers,seekingto improve their lagging marketshare,canbe
expected to introduce several innovations in the next few months.Theimminenceof the New
BetaHi-Fi soundsystemhas alreadygained Betathree new adherents in the United States.
Audiomanufacturers Aiwa, Pioneer, and Nakamichi plan to introduce Beta Hi-Fi recorders,
usingthe breathtaking newsound systembeingadopted for Beta recorders. As described in
this column last September, Beta machines to be introduced this spring will feature high­
fidelitystereo audio recording and playbackvia a frequency-modulated pair of soundtracks
on the helical video track between the chrominance and luminance signals.

Compatible recorded programs-both musical tapes and movies-are already becoming
available. They're playable on existing Beta VCR's because they have sound on both the
longitudinal and helicaltracks. The newrecorders have no additional recording or playback
heads, the standard video headsbeing used for the audio material; the sound is separated
from the video in the machines' circuitry. Although Aiwa (owned by Sony)and Pioneer have
long beenBeta licensees, theyplan to enter the American VCRmarket for the first time this
year. Nakamichi is completely new to the video market and hopes to manufacture a video
recordercompatible with its reputation for excellence in audio. It is considering addingvideo
monitors as well. Although members of the VHS group have demonstrated audio systems
similar to Beta Hl-Fl, they are undecided about marketing plans. R-E



TEK 2200 MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

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

it's easy to see why!

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

There 's no compromise with
Tektronix quality: The low cost is the
result of a new des ign concept that
cut mec hanic al parts by 65%. Cut
cabl ing by 90%. Virtually eliminate d
board electrical con nectors. And
eliminated the need for a cooling fan .

"Price EO.B. Beaverton, OR. Price subject to change.

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

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

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

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

For quantity purchases, p lease
contact your local Tektronix sales
representative .

Order toll free:
1-800-426-2200
Extension 53
In Oregon call collect:
(503) 627-9000 Ext. 53

Tektronix@
~TEO TO EXCElLENCE ;s::»
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WHAT'S NEWS

S,;:'
GE'S NOVEL VERTICAL-CHANNEL
gallium arsenide field-effect transis­
tor that blocks up to 150 volts and
switches in less than 5 billionths of a
second. This photomicrograph
shows its unusual construction.
Most gallium-arsenide devices are
horizontal, with the fine Jines that
form the source, gate, and drain
closely aligned at the top of the chip.
The GE design places a large source
contact on top of the chip and a large
drain contact on the bottom, with fine
gate regions running through the
center.

ity and reduces the possibility that
a crystalline defect in the material
can result in lines that touch, caus­
ing the devices to short out. That
buried-gate design yields high
quality and few defective chips.

Larger-than-Iife video
shown at Las Vegas

General Electric demonstrated a
consumer-oriented system that
projects bright, clear, color video
images up to 25 feet wide at the
Consumer Electronics Show at
Las Vegas last January.

The Ta/aria Technology uses a
single-gun , single-optical-path
system and can accept video sig­
nals from off-the-air tuners, live TV
cameras, tapes and discs , and
computer terminals with standard
video output. The system is
already in use for industrial ap­
plications such as background dis­
play on TV weather broadcasts ,
magnification of minute details for
display in large lecture halls, and
large-screen CCTV broadcasts.

(continued 011 pa ge 8)

New GE GaAs FET's
improve power handling

General Electric Research and
Development scientists have de­
veloped a novel high-voltage pow­
er field-effect transistor (FET) with
switching speeds of less than five
billionths of a second, and with re­
sistance about one-tenth that of
comparable silicon devices. The
new FET's can block up to 150
volts-the best previous gallium
arsenide FET's would not go be­
yond 85 volts.

Breaking with conventional hori­
zontallayout (with the source, gate
and drain closely aligned on the
top of the chip) , the new FET's
have a large source contact on the
top and a large drain contact on the
bottom of the chip, with the fine
gate regions running through the
center.

By avoiding the close arrange­
ment of tiny details on the surface
of the wafer ,' the GE layout in- '
creases current-handling capabil-

the home computer , or to an op­
tional computer package and soft­
ware that eliminates the need for
an external computer.

The robot can be equipped op­
tionally with a security package,
one or two arms, a vacuuming unit,
a computer with keyboard and 48K
or more of memory, and state-of- .
the-art voice recognition.

IBM joins Japanese
in research effort

International Business
Machines (iBM) has informed the
Japanese government that it
would like to join a research project
to develop a "fifth generation com­
puter" that Japan started early in
1982. The .proposed computer
would think like a human being.

The Japanese Ministry of in­
ternational Trade and Industry is
SUbsidizing the project with an ini­
tial grant of 423 million yen (about
1.7 million dollars) for preliminary
research.

Fujitsu, Hitachi, NEC, and five
other Japanese companies are
already taking part in the project.
Several European computer mak­
ers have also shown interest.
Thus, the 10-year project is on its
way to become the world's largest
international research effort in
computer history.

is powered by two 12-volt, 20
ampere-hour batteries . One
charge is good for about four
hours. When the battery is low, the
robot can identify its own location,
then go and connect to its personal
recharging unit. .

When the robot is first put into
operation , it "walks" around the
home, chirping ultrasonically as it
maps wall distances and furniture
location. It recalls that map each
time it re-enters a room. Thus, it
can vacuum a room full of furniture
without damaging anything . In­
frared obstacle-avoidance keeps it
from bumping into pets, children,
or new obstacles.

The head contains a cathode­
ray tube that displays normal
alphanumeric information ,and has
a pre-programmed video "mouth"
with lips that mimic lip motion when
it is synthesizing speech. The CRT
operates normally when linked to

... ,. ..,.. ..
A FORMIDABLE SENTRY, THE ROBOT security monitor stands guard over
the home. For that purpose it is equipped with microwave, pass ive infrared,
and audio discrimination detectors. The robot is made by Robotics in­
ternational Corp. of Jackson, MI.

" Home computer/robot"
is shown at Las Vegas

A robot especially designed for
the home-computer enthusiast
was exhibited at the International
Winter Consumer Electronics
Show in Las Vegas last January.
The home robot was described by
its manufacturer , Robotics In­
ternational Corp. of Jackson, MI,
as not only an adjunct to existing
home computers , but also as a
totally self-contained com­
puterized system , with robotic
hardware and software compatible
with existing home microproces­
sors . It can be equipped for
vacuuming , entertaining, or pro­
viding security , without human
monitoring, says its developer.

The robot stands 4%-feet high
and weighs about 120 pounds .
Two 7-inch drive wheels and two
casters allow it to negotiate hard­
wood floors or thick-pile carpets. It
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WHAT'S NEWS
(co l/til/lied from page 6)

SHARP MEMOWRITER, PLANNER, AND GRAPH GENERATOR (clockwise
from uppe r left) can indeed fit in an atta che case, with room for some ext ra
memo paper.
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Sharp supplies " off ice
in an attache case"

With three compact new pieces
of equipment, Sharp claims: "To­
day's businessman can carry most
of his off ice needs right in his
attache case and still have room
left for lunch."

The new EL-6200 Planning Cal­
culator (65/ 16 x , 3/ , 6 X 3% inches)
acts as an ever-present secretary.
It reminds him of all appointments,
including business meetings and
lunch dates, who and when to call,
and the phone numbers. An in­
teresting feature is the use of sym­
bols in the display-a dinner date
might be indicated by a knife and
fork, for example. When it's not be­
ing used as a reminder of specific
appointments , it serves as a stan­
dard clock and calendar.

The EL-7100 Memowriter (71%2
x 15/ ' 6 X 3% inches) provides a
miniature typewr iter keyboard, a
complete display,and a printer that
makes hard copy on paper. (The
memo may be written on the dis­
play and then immediately erased,
or by pushing a PR INT butto n,
tu rn ed i nto har d co py . Th e
Memowriter has a memory of up to .
40 words.)

Th e 705 0 Graph Gen er at or
(107/ 16 x 13%2 X 5% inches) is
designed for the sales engineer in
the field. It generates a number of
line or bar charts and ribbon or cir­
cle graphs-in four colors, com-

plete withshading. It can make one
drawing on top of another to com­
pare the effects of different inputs,
or enlarge or reduce any segment
of a chart. (Both effects can be very
useful in competitive sales situa­
tions.)

Three-armed robot makes
printed-circuit boards

A n e w hi g h- pr e ci si on ,
microprocessor-controlled robot
for use in printed -circuit man­
ufacture is claimed to be the first
robot on the market able to place
non-standard parts automat ically
at high speed. Called the Sembler
model CAR -toOO, it is made by
Control Automation , Inc. of Prince­
ton, NJ.

The Sembler is available with
one, two, or three arms, and is pre­
cise to 0.001 inch. Each arm is
capable of coordinated motion in
X, Y, or Z axes, plus wrist rotation
(theta axis). The work envelope is
56 inches long, 20 inches deep,
and 20 inches high. The robot wrist
can rotate up to 180 degrees . Load
capacity is 10 pounds.

The robot picks up the appropri­
ate part (transforme r, relay, IC,
etc.) and places it precisely in the
desired posit on on the printed­
circuit board. Its precision allows it
to han dl e odd -shape d co m­
ponents.

With appropriate proced ures, the Sembler can be controlled by
any computer, in any language.
The standard system includes an
external computer (SC toOO) that
the user programs in BASIC. That
makes the robo t literally plug­
compa tible with other assembly
components .

All of the robot's motions are
actuated by DC servo motors
th rough lead screws with zero
backlash. That eliminates belts
and pulleys and results in a re­
latively maintenance-free robot.

The robot's chief application is
assembling printed-circuit boards.
Other applications include material
handling and asembling computer
periphera ls (keyboards, etc.) and
small electronic and automotive
subassemb lies.

Computer tracks down
hit-and-run drivers

Tokyo police are now using a
compu te r to catch drivers who

leave the scene of an accident. In
1983 over 93 percent of the drivers
in over 1,000 hit-and-run accidents
in th e metropo lita n area were
apprehended, and the police be­
lieve it possible to raise the figure
to nearly 100 percent.

The computer analyzes paint
particles left at the scene of the
accident. A bit of paint as small as
0.2 mm (small er than a pencil
point) is all that the computer re­
quires. The computer compares
the paint with data on more than
10,000 finishes in its memory. It
then tells the make, model, and
year of all cars on which the finish
was used. That info rmation re­
duces tremendously the numberof
cars that might have bee n in­
volved.

The work is done in five minutes,
compared to the half day required
for visual checking . Further, the
older method requires a particle of
2 mm-ten times the size of the
computer sample. R-E



TEK™ 500 MODULAR
TEST INSTRUMENTS

Make your choice
from the world's most accepted

modular test instruments!
TM 500 means reliable, proven
performance at an affordable
price! Nothing else offers this kind
of capability and convenience :
over 35 compact plug-in modu les
spann ing the tota l test and mea­
surement instrument array. Com­
patible with each other and with
TM 5000 Programmable Instru­
ments. All of which configure easily
in a var iety of mainframes. TM 500
lets you create your own compact
personalized instrument setup :
manual , programmable or hybrid.

A TM 500 mainframe and
plug-ins take less space than
monolithic instru ments. And
less time to set up. The main­
frame 's rear pane l interface con­
nect ions reduce cable clutter and
simplify operation. What's more,
'you ca n easily interface plug-ins
with devices externa l to the
mainframe.

Co r ht@1 983, TektronIX. Inc . All fig hISreserved TFA-318

Hundreds of customized sys­
tems are possible. The TM 500
family itself includes DMMs, Coun­
ters, Pulse Genera tors, Function
Generators, Amp lifiers, Osc illators,
Power Supp lies, Oscil loscopes,
Calibration Instruments, even blank
plug- in kits to build you own . Plus a
cho ice of eight mainframes to
house plug-ins : bench, rackmount
and portable vers ions.

All modules are interchangeable
among mainframe compartments ,
so you can set up a system for one
test, then reconf igure for a com­
pletely d ifferent application.

Match your own requirements
with TM 500! Get high perform­
ance for testing sophi sticated
equ ipment, without having to buy
more capability than you need.
There are severa l perfor mance
level cho ices within each instru­
ment type for maximum cost ­
effectiveness.

Our TM 500 Select ion Guide
covers the entire line. Get your
copy, plus a complete price
list, from your local Tektronix
Sales Enginee r. Or by calling
1-800-547-1512. (In Oregon, call
1-800-452-1877.) Or contact
Tektronix, Inc ., PO. 1700,
Beaverton , OR 97075.

The Answer
By Any
Measure

Te.ktronix~
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EDITORIAL
Becoming An Author

Every year or two, I write an editorial devoted to our readers who
yearn to become authors and write for Radio-Electronics. Based on
the number of inquiries I've received on this subject lately, I've de­
cided to repeat an editorial that was published almost two years ago:

Wherever I go, the most often asked question is: "How do I go
about writing an article for Radio-Electronics?" I do not dismiss that
question lightly. Our readers represent a vast untapped reservoir of
knowledge. Each and everyone of you has developed a special ex­
pertise in at least one particular area. Many of you have unique
ideas and knowledge that is not widely known. The drive to acquire
knowledge and share knowledge and ideas with others is immense.
In fact, that is the main function of Radio-Electronics. It is a vehicle
for the exchange of knowledge and ideas. For those reasons we en­
courage our readers to write articles.

What do you get out of writing an article? Aside from the extra in­
come and recognition of having your name in print, there's the satis­
faction of sharing your knowledge with others. In fact, you have ad­
vanced the knowledge of the members of this industry and have
helped people just like yourself. Indeed. it is a rewarding and satisfy­
ing achievement.

Submitting an article is not difficult. It is simply a matter of sending
it to my attention. The best first step, however, is to send me an out­
line of the article to see if we're interested in the subject. If we are,
we'll tell you to go ahead and perhaps even make a few suggestions
regarding your outline.

There are far too many steps involved in writing an article for us to
cover here. However, we do have an Author's Guide that will answer
many of your questions. If we've managed to stir your curiosity, then
send a self-addressed stamped envelope to Author's Guide, Radio­
Electronics, 200 Park Avenue South, New York, NY 10003, and
we'll send you one.

Now what's your excuse for not writing an article?

ART KLEIMAN
Editor
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LOW-FLYING
"SPACE

MIRROR" COULD
SUPPLEMENT

SATELLITES

SATELLITE TV
CORP. OKAYED
FOR DBS; 1986
TARGET DATE

REMAINS

PROMISING
PREDICTIONS

ABOUT
SATELLITE USE,
LOWER PRICES

"Space Mirrors ," which could bounce TV, audio, and data communications from orbiting
positions about 100 miles high, are being developed by a University-of-Oregon professor in
cooperation with Stanford Research Institute . The reflectors , two to five meters in diameter,
would be made of ultra-fine wire and held stationary above Earth by the pressure of electronic
radiation. Although the space mirrors would be passive reflectors , they could be adapted to
transmit signals. The big attraction is that they could cost as little as $10 million-less than
20% of the price of a conventional communications satel lite-and there would be lower
launch costs.

Prof. Paul Csonka , who developed the space-m irror concept , foresees use of the low-flying
dishes as particularly attractive in parts of the world which don 't have the need or finances for
full-scale satellite services. The reflective dishes could bounce signals between points up to
1000 miles apart-which is far less than the footprint covered by today 's geostationary
orbit ing satellites. The space-mirror study was underwritten by equipment-maker EMCEE,
which holds the patent rights to it. Further research , expected to continue through early 1984,
is now under way to iron out some technical problems with the orbiting reflector.

Satellite Television Corp . has received FCC approva l to begin its first phase of construction
for a national direct-broadcast satellite system. The FCC action gives STC a slight head start
on the other eight companies which have received preliminary FCC approva l to begin
developing DBS services . If all goes according to plan, STC could put up its first DBS bird by
early 1986, ready to serve viewers in the eastern time zone. The FCC was expected to begin
action on the other DBS applicat ions within a few weeks after okaying STC's plan. The DBS
systems operate in the 12114-GHz band.

The FCC authorization doesn't include launch go-ahead , frequency allocations or orbital
slots for STC's direct broadcast birds. Those matters will be addressed after the June 1983
western hemisphere Regional Administrative Radio Conference, which will sort out DBS
assignments for North and South American nations .

STC, a wholly owned subsidiary of Comsat , has already begun to make plans for its DBS
service, which the company predicts will cost $680 million to build . By the end of the first year
of operation, about 650,000 subscribers should be buying the serv ice (for about $20 per
month) which will offer three channels of pay-TV, educat ion, and other programming.

In an unrelated development, Oak Industr ies has delayed its DBS plans. The company had
hoped to get an early start on DBS sometime in 1984, using a Canad ian satellite until its own
bird could be launched in 1986. But further tests showed that the Canadian satellite wouldn 't
be strong enough to cover Oak's target audience, even using a higher-powered transmitter
like those that are currently available on U.S. birds. Oak is still proceeding with its 1986 DBS
plans.

Fearless forecasters continue to envision a bright future for satellite services , including lower
prices tor many facilit ies. For example, SPACE (The Society for Private and Commercial
Earth Stations ) foresees another $1,000 drop in prices for a typical earth station this year;
SPACE estimates that the average home-satellite user now spends about $4,500 to set up
equipment, which itself is a dramatic drop from a year ago when the typical start-up costs ran
as high as $7,000. In all, that means a sophisticated 4/6-GHz private receiving system wil l
cost about $3,500 bythe end of 1983-and, of course , many systems will be built for far less.
Meanwhi le, SPACE is also estimating that about 4000 new dishes are being installed each
month, adding to the 60,000 or so units now in place. Moreoever, another 250,000 homes are
seeing bird-fed programmi ng via Satellite Master Antenna TV systems (SMATV) in apart­
ments, condos and other multi-home dwelling units.

If the rapid growth of current satell ite-reception technology seems staggering, there 's an
even bigger explosion ahead when Direct Broadcas t Satell ites are in full swing. By 1990,
more than 15 million rooftop DBS receivers will be installed , according to a report from
International Resource Development. The DBS facilit ies will make the present backyard
terminals all but obsolete , IRD says. They also predict that the business of building and
installing the small DBS dishes will be almost totally controlled by large satellite-industry firms
such as Hughes, Harris , Scientific-Atlanta, and RCA. R-E
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Our 23-oz . Logical Analysis Test Kits include
Logic Probe, Dig ital Pulser, Logic Monito r, complete

manuals and accessori es, plus case.

LTC Logical Analysis Test Kits:
everything you need for over
90% of your digital testing.

Everything you need is at your finger­
tips . Circuit-powered . And easy to use.
Ready to read logic activity at a glance,
point-by-point or IC by IC. Or to inject digital
signals for testing .

Let the LEDs of our Probes, Pulsers and
Logic Monitors light the way to answers for your
troubleshooting , design and educational needs.
The Logical Analysi s Test Kit comes in two
versions: our $270.00* High-Speed Kit, LTC-2,
which captures pulses as narrow as 6 nsec, rep
rates to 60 MHz; and our $240.00* Standard Kit,
LTC-1 , which goes to 50 nsec , 10 MHz. Both
include complete manuals, accessories and a
compact, custom-molded case. Either way,
you've got a strong case for simplified
digital testing.

Smarter tools for
testing and design.
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VIoEOGAMES
A tale of two synthesizers

DANNY GOODMAN , CONTRIBUTING EDITOR
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cartridges , Type and Tell, lets the " play­
er" type in any word, name, or jumble of
letters, and the synthesizer attempts to
speak the word-expletives not deleted.

But most of the Odyssey 2 voice car­
tridges for action games will be compa t­
ible with the same console without the
voice module . That is, the cartridge will
be playable without the module . That
way, Odyssey believes , those without
The Voice will still have the opportunity
to play all the cartridges .

Mattei, on the other hand , seems to
take the position that voice should be an
integra l part of the game play. In its voice
cartridge B-17, for examp le, you're busy
watching for ground targets below the
plane when the plane ' s co-pilot alerts you
that there are bandits at 3 o' clock . With
that verbal alert , you know how to change
your screen view to get the bandits in your
gunsight. Some of the voices on that car­
tridge, however, are purely for decora ­
tion , like when the bombardier shouts
" Bombs away!"

My initia l reaction is that the Mattei
approac h will appea l to more Intellivision
owners than the Odyssey idea will attract
Odyssey 2 owners. While it's " neat" to
have a talking game, there is more in­
centive to go the voice route if the voice is

MA T TEL AND O DYSSEY H A V E I N­

troduced us to a new technology that will
add new excitement to home videogames:
electronic speech synthesis . Both voice
boxes are complementary add-ons to their
respecti ve consoles. They are attached to
the game system through the cartridge
slot, and game cartridges, in tum , plug
into the voice add-ons. Both synthesizers
use the same high qualit y speech tech­
niqu e from Texas Instruments, called
Linear Predictive Coding (LPC) . LPC al­
lows different voices and accents to be
stored di gitall y in ROM (Rea d-Only
Mem ory ) Ie' s that are packed inside the
game cartr idges.

Despite the similarities, the two com­
panies have entirely different philosoph­
ies on how to approach videogames using
voice . That diversity is not so much in
hardw are (alth ough ln tell ivoice plays
through the TV speaker and the Odyssey 2
voice module , shown in Fig. I , has its
own built-in speaker) but in the specially
coded software cartridges that make the
modules move their electronic lips.

Odyssey' s voice cartridges are initially
ai me d at educa tiona l applicatio ns ,
although one popul ar action cartridge,
UFO , is reportedly being re-designed to
incorporate voice. One of the educational

FIG. 1

integrated into the game play, instead of
being put on only for extra trimming. One
driving force behind all videogame de­
velopment is the player ' s demand for
more-more deta iled graphics, greater
strategic realism, and more challenges. If
an electro nic voice adds to those di­
mensions of the game, then there is a real
incent ive to invest in the voice add-on.

Atari is forecas ting a speech add-on for
the 5200 for 1983. I hope the software
designers are doing more than just adding
a Howard Cosell voice coming from the
press box of a football game.

Fox Video Game's
Worm War I

for Afari 2600

CIRCLE 101 ON FREE INFORMATION CARD

Fox Video Games Worm War I

GRAPHICS' 1 , I I I I

SOUND

EASEl 1 , I I I 1
OF LEARNING

CHALLENGE 1 I I I , I I 1

VALUE

1 2 3 4 5 6 71819 10

Y0~/

You might expect games coming from
Twentieth Century Fox to bear tit les
licensed from Fox' s motion pictures. Not
just yet , they tell me. In the meantime,
Fox Video Games has jumped into the
scene with four Atari VCS-compatible
ga mes ' d e si gn e d b y a res pec te d
perso nal-computer-software developer ,
Siri us Software . Worm Wa r I is an

(continued 011 page 2 1)



SOLTEC 7000
OSCILLOSCOPE CAMERA
FAST AND EASY TO OPERATE
• Fits allOscilloscopesand most

Logic Analyzers
• Can behand-held ormounted
• Uses standard Polaroid®film
• Variableaperture control: f3.5 - f32
• Variable shutter speeds: 1 second to

1/125th &B
• Built-in ' 'X." contact forevent

triggering
• $397.00complete, hand-held with hood
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The future belongs to the creative electronics technician.

Be prepared to grow with theworld's biggest
growth industry. Enroll now in this exciting

career program from the leader in
electronics training.
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There are a lot ofgood jobs out
there inelectronics. But the best jobs go to
the people who can think andwork crea­
tively. Those who can conceive anddesign
circuits andequipment. ..those who can
initiate ideas andcarry them through ...
those who can tumtheoretical concepts
into reality These are the people com­
manding upto $18,000 asstarting
salaries, earning $30,000 ormore with
experience and ability. ·And NRI can help
you join their company

The First Complete
Program of Its Kind
Now, for the first time inthe history

ofhome study, NRI offers you a new and
exciting course in Electronic Design
Iechnology Acourse that starts with the
fundamentals and builds from there to

prepare you for anelectronic career where
the growth is. You're trained for exciting
jobs in the creation ofcommunications
equipment, computers, consumer prod­
ucts, anything that needs electronic
circuits.

Only NRI gives you such complete
andconcentrated training in the design
ofelectronic circuits. And you learn at
home inyour spare time, without quitting
your job orwasting time, travel, and gas
going tonight school. You learn with NRI­
developed training methods that combine
knowledge with practical experience.
NRI Cireuit Designer Gives

Hands-On Experience
You learn by doing. No ivory-tower,

strictly theoretical course here. You actu­
allydesign and build modern electronic

circuits, run tests, and verify specs. You
learn how various systems interact, design
your own circuits toperform specific tasks,

SlidingRange
and Function

Switches



NRI SCHOOlS
McGraw-Hill Continuing

Education Center
3939 Wisconsin Ave.
Washington, D.C. 20016

We'll giveyou tomorrow.

postage-paid card for our free, l00-page
catalog with all the facts about this and
other NRI electronics courses. We'llrush it
right to you without obligation. Look it
over and discover for yourself why only
NRI can prepare you so well for your
future. If card has been removed, please
write to us.

Refresher Module, designed to help you
brush up on your math and teach youany
new concepts you may need from basic
algebra through phasors and circuit
analysis.

Free Catalog,
No Salesman Will Call

There's so much to tell you about
this exciting new course for the electronic
80's, we can't do it all here. Send the

get the famous Iexas
Instruments 11-30

Logic engineering cal-
Switches culator to speed and

simplify circuit analysis
and design. It'sa true

engineering instru­
ment that includes

trigonometric
functions aswell

assquare root,
logarithms, and
memory. lbgether

with your Circuit De­
signer, they work to

give you a sound basis of
practical experience.

NRI Fast-Track
Training

Although the NRI Elec­
tronic Design technology program carries
you through advanced electronics, the
unique NRI lesson concept simplifies
and speeds learning. Especially written
for individual instruction, each lesson
covers its subject fully and thoroughly. But
extraneous material is eliminated, lan­
guage is clear and to the point, organi­
zation is logical and effective.

You'll start with subjects like Fun­
damentals ofElectronic Circuits, progress
rapidly through Circuit Theoryto Solid­
State Electronics and on to Digital Elec­
tronics, Computers, and Microprocessors.
Hand inhand with your theory will be
practical Design Lab experiments, circuit
demonstrations, and test/measurement
procedures that make it all come to life.
NoExperience Necessary

You need absolutelyno electronic
experience to be successful with this mod­
ern course. If you're a high school
graduate with some algebra, you should
handle itwithout any trouble. We even
include, atno extra charge, the NRI Math

LED Logic
Indicators

•

learn tolook for better ways and new ideas.
The NRI Circuit Designer is a totally

unique instrument with full breadboard­
ing capability, built-in multiple power
supplies and a multi-function signal
generator for circuit testing. Fast, simple
connections let you build up prototype
circuits, immediately check them out for
function orfaults. Ithandles both linear
and digital integrated circuits aswell as
discrete components such astransistors
and diodes. Six practical lab units carry
you through both the theoretical and prac­
tical world of electronic circuit design.

Professional Working
Instruments

Your course also includes the profes­
sional multimeter with 3lf2-digit liquid
crystal displayto give you fast, accurate
readings ofvoltage, current, and resis­
tance. Slide switches let you select range
and function quickly and easily. You also
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Tech 300 Basic six functions 0.5% $120

Tech 310 Added features 0.25% "., "., 145

Tech 310UL Ul.-Iisted 0.25% "., "., 155

Tech 320B Audible continuity beeper 0.1% "., "., 189

Tech 330 High accuracy & true RMS
(AC & DC) 0.1% "., "., 219

HD-100 Heavy duty (drop-proof,
contamination-proof) 0.25% "., 169

HD-110 Heavy duty, plus 10 Amps 0.25% "., "., 189

SELECTION CHARTBeckman DMMs
stay on the job when
others call it quits .
They're a hard-nosed
breed of 3Y2 digit hand­
held muitimeters you can
always count on for out­
standing performance .

Staying power
Beckman DMMs

work up to 2000 hours
on a common 9V battery.
That's ten times longer ­
than other DMMs . And
to prevent burnout on
the job, Beckman DMMs can withstand 1500 Vde loads
and 6kV transients. Current ranges are protected with a
2N250V fuse , and resistance ranges are protected up
to 500 Vdc.

Easy to work with
No matter how hard they work, they're never hard to

work with. Their single rotary switch makes function and
range selection simple and sure. For your added conve­
nience, most Beckman DMMs have built-in 10-Amp capa­
bility and Insta-ohms" cont inuity indication. That means
you never have to carry an accessory shunt or wait for a
continuity check.

And to make sure
that the job is done
right the first time,
Beckman DMMs have
superior RF shield­
ing, and an impressive
22 Meg-ohm input
impedance that re­
duces circuit loading
to ensure accurate
readings.

No matter how
much the job de­
mands, you can count
on Beckman DMMs
to see you through.

There's a Beckman DMM just right for every application.
Use the selection chart to find the model best for you.

For a closer look at the workaholics, see your
local Beckman distributor today.To locate the one nearest
you, call or write Beckman Instruments, Inc.,
Instrumentation Operations, 210 S. Ranger Street, Brea ,
CA 92621. (714) 993-8803.

BECKMAN
CIRCLE 41 ON FREE INFORMAT ION CARD
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manages to capture most of the subtleties
of th e or igina l gra p hics . More
importantly, the game play is at least as .
challenging as the arcade version, with
the difficulty increa sing at a brisk but not
frustrati ng pace .

One advantage of the home game over
the arcade versio n is the number of game
levels avai lable . The cartridge contains 6
variations, three each for one and two
players, called " easiest" (not that easy),
" more difficult ," and " speed y." In
"speedy," Frogger contin ues to jump in
one direction as long as you push the
joystick that way . In other games , it's one
pus h of the joystick per j ump . VCS
difficu lty- switches also give you the
option of letting the frog scroll around the
screen on turtles or logs, instead of biting
the algae when it reaches the screen edge .
That ' s highly recom mended for novice
players.

Scoring is one-tenth that of the arcade
version (e .g . , 100 point s for getting all
five frogs home vs. 1000 at the arcade).
Extra frogs are earned · for every 1000
points, up to a maximum of four reserve
frogs at any time. That may sound more
generous than the arcade game (only one
extra Frogge r at 2,000 eq uiva lent
poi nts) , but it indicates the grea ter
c ha lle nge th at the Parker Fro gger
cartridge offers .

Players get a brief Frogger musical
interlude betwee n levels and the theme
music at the game 's out set. If you' re
intent on replaying the game, that intro
music seems to take forever, but unlike
Parker's Empire Strikes Back, you 've got
to wai t for the music to stop before
Frogger can start.

Even if you' ve never played the arcade
origi nal, you' ll enjo y Frogger, as will the
young and novice game players in your
home. R-E
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"would you like to hear my secretary in stero?"

Parker Brothers Frogger
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screen, especially in the river. Th at
includes things like moving logs, turtles
tha t dive (disappear) into the water,
alliga tors , snakes, lady frogs, and flies
(the last two account for bonus points).
Whe n Parker Bros . announced it had
purchased the rights to Frogger from
Sega/Gremlin, I had some doubts as to
how mu ch of th e origina l co uld be
convinc ingly transferred to an Atari VCS
cartridge, give n that sys tem's limited
memory a nd grap hic s-addressi ng
capabilities. However, I was pleasantly
surprised when I finally saw Parker' s
rendi tion . Wi th the exception of one
hazard (the otters), Parker ' s Frogger

Frogger was o ne of th o se no n­
combatant arcade games that helped draw
quarters from the female audience once
Pac-Man had whetted their appetites .
The game's scenario was cute and simple:
get the frog across a busy highway and a
river in 30 secon ds. Con trolling the frog
meant s iinply moving him forward,
backward , left or right-just like a maze
game . In spite of its simple scenario, and
ease in picking up how the game works,
the game advances rapidl y into harrowing
experiences for that homebound frog .

There is a lot going on on a Frogger

Parker Brothers' Frogger
Jumps to the Atert 2600

unusual creation that pits a conventional
t ank aga i ns t a h ord e o f not - s o ­
conve ntio nal giant worm s that wigg le
back and forth across the screen . The
worms, plus other wall-like obstacles on
higher levels, scroll from top to bottom,
giving you the illusion of tank motion
do wn a w ide ave nue. You cont ro l
left-right movement of the tank and the
scro lling speed .

Th e objec t is to clear off eac h
successive wave of wrigg ly worms . If one
scro lls off the bottom, it "wraps around"
and re-app ears at the top for another
chance. Each wave materializes on the
screen, along with an occas ional gas
station.

Gas station? Yes, your tank's fue l
supply is limited , so you've got to pass
though a station (more like a garage door)
as quickly and as squarely in the center as
possible to pick up the most fuel. As you
soon learn , it' s not so easy to hit a moving
worm in the right spot on purpose , but it's
all too easy to blast away a garage by
accident.

The worm gra phic s are not greatly
detailed , but the worms are unique in their
movement. To some players , a fresh
wa ve of worm s wi ll loo k li ke an
oscillosco pe pattern run amok . The sound
consists of blaring barrages similar to the
Yar's Revenge sequence after hitting the
elusive Qoti le .

Worm War J may not rank among the
all -time grea t VCS cartrid ge s , and
inexperienced pla yers may find the
difficul ty progression rather fast, but the
original scenario and game play make it a
worthy additio n to larger libraries.
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or 100 megohms . Or the formula could be
used: '

JOSEPH S. RIZK
Jacksonville, FL

Rx ERX x 0.5025 megs
EDMM 1

100,000,000
7.96

0.0000000796
E
I

RDMM ADD-ON
In reference to the "DMM Add-On" ("New

Ideas," Octobe r 1982 issue), I must admit
that, for me, the article does not compute.
There was no rationale given for the "divide
4000 by the meter reading."

By my logic, I would consider the simplified
circui t to be as you see it in Fig. 1.

Consider Rx to be 100 megs; then R total
= 100 + 0.5025 = 100. 5025 megs. Total
current

According to the artic le,

That is not 100 megohms!
100 megohms can be derived by first de­

termining the voltage drop across Rx = 8V ­
0.040V = 7.96V. Then

E 8
R 100,502,500

0.0000000796 amperes.
The DMM should read the voltage drop

ac ross 0 .502 5 megs . E = I R
0.0000000796 x 502,500 = 0.039999005
volts; that rounds out to 0.04 volts (meter
reading).

Rx
4000
0.04

100,000 n

In the200-millivolt range, the meter reading is
4D-not 0.04. To obtain the correct resist­
ance in megohms, divide 4000 by the actual
meter read ing-not the voltage value.­
Editor.

AGREEMENT
I agree with Mr. Joseph W. Miller's sugges­

tion in the "Letters" section of the January

FIRST QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS" ~:;rd,t?b6r;:rt~atalog -

ARIESZERO~
IN S E RTI O N ' '.
FORCE
SOCKETS - '"

cam actuated. tru e zero
insert ion - tin plated solder
tail p ins - ca pable of being
plugged into dip sockets ,
inc luding wir e wrap.

Stock No. of
No . Pins 1-, 10 -49 so

1 10 5 5 " 4 .9 B $4 .35 $3.90
11 0 5 8 28 5 .15 4.50 4.05
1 10 5 7 4. 681 5.95 5.35
1 1058 .4 12 .02 10 .50 9.45

IC·KOOLE RS - lrom Stock No.Pin.
U HITRACK~ d,u'r»-le No . In rc Pric • •
or.ll t 2 ......It1so f hu l fro m 22225 14 $ .29
~~,~~~~~~~~~~~'ll 22226 16 .28
Justpu sh tC·KooltHon - 2 2 2 27 1 8 .2 9
t'le.l llscoll~ted ' rom ICXl 22228 20 .29
. nd botto m 01IC and

~'~"d@ \~5M#

WILD ROVER
Touc h 5wI lch cap su le @)
~~ee~~ I~nl~v~~~~~ r~ r~~~:~\~~~~/~~ t .
and o ft WIth low norse Nor mally ope n ­
rated 1 15 VAC. 1 6 amc-ao m illiohm reo
srstance - 61 5 racrus by . 160 thi c k

Stock No. 1-9 1 0 &U p
1 2 0 9 8 $ 1 .42 $ 1 .2 8

60 /40 ROS IN CORE SO LDER

lJ
Stock L ~ n gt n W e l9 h t

N o 0 ,. ( t ll~ I) IO ~ I Pfl C ~

soor s 062 , , e $ 1 16
500 76 062 " · 23'
50077 062 ' 0 • 4 "
500 78 032 33 t 1 3'

""'79 032 •• s · '47
50080 0 32 ,,, · 4"

TI WIRE ~#,;,WRAP ~n!P
SOCKETS '
Trn plated
phospho r bronze
contact - 3 wrap
Stock 100
No. No Pins 1-99 -499 500

11301 ' 8 'S.40 S.36 S.30
11302 1 4 .59 .54 .4 5
11303 16 .64 .58 .48
11304 18 . 73 .66 .5 5
11 305 2 0 .99 .90 .7 5
,'306 22 1.12 1.02 .85
11307 24 1.25 1.14 .95
11308 28 1.52 1.38 1.15
11 309 40 2.05 1.86 1.55

TI LOW PROFI~E
SOCKETS .z;.
Tin plated
copper alloy
688 contact pins
with gas tig ht seal.
Stock 100-

No. No Pins 1-24 25-99 999
11 201 8 S.10 S.09 $.08
11 2 0 2 14 .14 . 1 3 . 1 2
1 1 2 0 3 1 6 .16 . .15 . 14
1 1 2 04 18 .1 8 .17 . 15
1 1205 2 0 .20 .18 .16
11206 22 .22 .20 .18
1 1 207 24 . 24 .22 .20
11 206 28 .28 .2 6 .2 5
1 1 2 09 4 0 .40 .37 .3 3

CIRCLE 82'ON FREE INFORMATION CARD

Special of the Month!

O
We accept VIS A. MC

T LL 800-526-5960 ~.?c~ii~~~~~P..':N'<l gHARGES -

FREE 0'0"00-$300
In NJ (201) 996·4093 ~;~.l~2:~S-c:,·00

MODUTEC

A Miniclamp AC Vo lt-Ammeter
i allows s.ing ling one conductor.out of
~ many Witho ut disarrangement
- . : ~ Stock No. AC Ampe res Pri ce

\ r:::'l , j~S99 .00 1 3730 o- 25A $ 3950
~ s£.~~t ~'-:;'-- 1 3731 0-50A 39 50

~
~ 1 3732 0- 100A 39 .5 0

ACCESSORY LINE SPLITTER
\) aJlows fast readin gs of AC powe r con-
\) sumpnon of plug tn equipment With-

ou t separation of leads. $9 95
St ock No . 13727 •

~
~~:~N~~~ER

- - . :\. ~or all ty.pes of small bat teriesfrom

~, 3 5V t o~~~ No. 13 733 $13.95
VOLT-i-CATOR
automo tive diagn ost ic mete r plugs

~
into light er socke t and indica tes b.al '
tery co ndit ion and charging rates

~ - Stoc k No . 13736 $15.95

~
AC VOLTAGE TESTER

~ plugs into any 11Ov service recept-
~ acie to check lin e voltage over 50-

150VA~oCk No . 13735 $14.95

~
VOM·MU LTITESTER
versat ile Volt-Ohm-Milh amrnete r in

IY'\ ~ small package 95
~. Stock No . 1372 9 $13.

Not
Eac h

$67 .50
' 6 2 .8 0
68 .2 0
6 3 .2 0

Euro kit
Standard bu s5-100
APPLE

nIC EXTRACTOR
One-piece, spring stee l co n­
struction.Will extract all LSI,MSI
and SSL devices with 8 to 24

pins. Stock No. $2 10
, 13313 •

PROFESSIONAL PRIN TED "
C IRC UIT DESIGN =__~
:~:~~i'n~ yo u ~,?~rs
need to get starte d ...
c reat ing Instant Stock Description
PC boards . . No.

the co nvenie nt, ~ ~:~~
eco nomical way. 12841

1 284 2

PIN FORM ING TOOL ~ il
puts rcs on the" r==-,, 't:zSi , V
t rue row to row ~ .J /
spac ing . One SIde IS ... ~

for .300 cente rs. Flip tool over for device s
on .600 ce nte rs Put device in tool and
squeeze. NEW ! Stock No. 10200 S14. 95
ONE TOOL DOES (ANTI-STATIC MODEl.)
8thru40 PtNSI Stock No. 11059 S12.95

! J19 ~ ' 14 ~n

13 ::>96· 16 p",
1J '91 · 1fl p"..
13 29 8 · ;>Op.n
132g 9 · npon
t aaoo 24 pon
13 30 1 · 28 pon
13 30 2 ·40 pon
1330 3 ·96 pon

Flx,"" ,nclud.d $ 39 .9 5
Flx..:!inc lud . d 3995
Flx..:!'n<:lud,d 31 95
F' x..:! ,nclud.cl 3195

OVP-4 5995
OVP.4 5\1.95
OVP.4 59 .9 5

0 " "' 4 59 lt5
. 25

SOCKE T WRA P IQ
DIP soc eet 5o.ltd plnl < p,J n("l~

... .l h " umb(o ' ~d h ol(' !O on po n loC.a

tlQr'l\. S ~p onlO $IXk l' I t>I'torto."to

......pp,"Qlo ~n"fJ pon ' AIIoO

......' I ...on llw>mlor loc.Jl ,o" lCp,J rt

.....mbfo. tunc; I 'Qor\fI C 5 ,mp M,I!"!O
," ,10&1 ..." .. "" iIIPP" "<l l 'OUbh'
l.h OOI ' '' Q ll nd JiOP3 "

."'0::••
~.:
..... ~...........

~
ELPA C POWE R SUPPLIES - DC/D C CONVERTERS

&§J s~~~:~~. E~o~C v~~:~. ~o~::~~ c~u,::~tt Di:;'lt~:~n,
300 MW Typ e (VDCl (VDCl (MAl in Inc he ,

"_ _ ~_ _ ':3:.: 2~ '~ CB38013tH.0 12 r O.6 0- 25 ,48 lt.5h:3. 0 5 s 7. 9S
, ._ CB3 8113 .0-7 .0 - 12 r O.6 0-25 .48lt .Sh:3 .0S 7. 9 S

C838023.0-7 .0 l S rO .7 0-2 0 .4 8lt.5 h: 3 .0 5 7 .9 5
13 8 28 C8381 2 3 .0-7 .0 - l StO.7 0-20 .48lt.Sh:3.05 7 .9 5
13829 CB3 804 3 .0-7 .0 28 :10 .7 0- 10 .48lt.5 h: 3 .0 5 7 .9 5

Stock No 1380 1 13830 CB381 43 .0-7 .0 -2 8 :10.7 0-1 0 .48 11 .5 h: 3 .0 5 7 .9 5
-"Floppy Disc " 1 .5 WTYPE;
Power Suppl y Fo r~~- 13831 CL380 1 4.0-7 .0 12 ±0 .6 125 .6 5h: 1 .2x l .77 52 4. 9 5
Winch ester Drives:::::-::::: 13 8 32 Cl3811 4 .0-7.0 - lHO.6 12 5 .6 Sh: 1. 2x l .77 24. 95

$1 09?O ~~:~; g ~~~~ ::~~ :~ -~::g..; ~ ~ ::~~: ~ : ~: ~ : ~~ ~: :: ~
1380 1-1 Data She et ~ ~:~~ g~~ : :~~ :~ _;::~ ..: ~ : :; ~: ~ :;:~ :~~ ;:::;
for 13801 ... .25 138 25- 1 DATA SHEE T FOR DC/DC CO NVERTERS . . . . ...25

OK MACHINE AND TOOLrrI IC INSERTION/
~ sxr..en os xrr

ELPAC POWER SUPPLIES - SO LV SERIES FUL LY REGULATED
o..tput D,m ,n"on,

S INTEC ELP AC Oulput CUIT,nl ,',"'"W,',Ol••

I
, S loc k No Pert No . VoK_ g, "'_ t i"'ll

, 13&02 SO LV15 ·!5 !5 3 .01. 'H 116 x4x 2

iji
13803 SOL V15·1 2 12 1. !5A 4' 711&x4x2

'---< --1 -- ~= :gt~~ ~~: ~: ci'::'" H~r;Fit3'3I16
• L\-., 1 ~= ~~::~2 1 ~ :'.~ 5 5/8x4-7/8xU/ 1&

~ :. ,......... 13 810 SO LV30-15 15 3 .3A 5·5 /8x4·7 /8x3-3/16
.,. - 13 81 2 SO LV30-24 24 2 .0,1, 5-5/8 x4·7 /8d ·3 /1 6

1380 2·1 c.ta Sh••t for SO L" Seri, • •
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( ) Yes, I want to subscribe to TIMEX
SINCLAIR USER at the special rate of $29.95
for 12 Issues delivered to my door. In addition I
understand I will receive the FREE software
cassette with my first Issue.

800·543·3000
To order call TOLL FREE

Ask for Operator 243. In Canada call
(513) 729-4300 and ask for Operator 243.
These numbers are for orders only. Have
your VISA, or Mastercard card ready.

SUBSCRIBE NOW and take advantage
of our special offer. Only $29.95 for 12
monthly issues postage paid. This
represents a $6.00 saving over regular
newstand prices. And remember, you
receive a FREE BONUS with every
subscrlptlon, a "Packrabbit" software
cassette ($15.00 retail value).

Remember: the TS1000 was designed
precisely for you. Whatever your age and
experience In computers, TIMEX
SiNCLAIR USER can help you use the
power of your computer.

" Packrabblt"
Retail value

$15.00

) Money order. Or charge to

) Mastercard

Expiry _

Number

Signature' _

Mall to TIMEX SINCLAIR USER, 49 La Salle Avenue, Buffalo, New York, 14214

Address

City State Zip _

) Check

) Visa

Name

A good reason to order now! Receive a
software program cassette of an ex­
citing, new arcade gamel "Packrabblt"
Is a regular $15.00retail value. Free with
subscriptions for a limited time only.

FREE BONUS WITH YOUR
SUBSCRIPTION

r------------~-------- - - - - - ·

TIMEX SINCLAIR 1000: the price and
technology breakthrough that finally
made computers affordable.
TIMEX SINCLAIR USER: the magazine
that helps you use the power of this
revolutionary computer.

Now that you've got a TIMEX SINCLAIR
computer make sure you get the new
magazine that helps you to get the most
out of It ... TIMEX SINCLAIR USER!And
take advantage of our special bonus of a
free software cassette ($15.00 retail
value) with each subscription.
TIMEX SINCLAIR USER Is published
monthly. It keeps you totally up-to-date.
It helps you make full use of the power
of your computer.

<: " ,-,#;v~:,,- •..: . - ~ {.!..~.;.~.:;. ~~;, ..~~~lfit,. :J2;1ssues~;:~"'s."ft .; I . . IfA' ~ ~l ' Q . rs ~ . ul . ';;'"l .~1:''f~.;<:~ :~:--~.
. onl y'$29 .95 · ' . spectrum of user IntereSts. Eaucatlon: :-;' . .', '.. ,.'

Business applications. Home manage­
ment. Games and family entertainment.
And TIMEX SINCLAIR USERdoes it In a
easy-to-understand style that's
authoritative yet friend ly.
Each Issue Is packed with articles and
Information that help owners make use
of the power of their computer. News
about software releases. Reviews. Hard­
ware developments. Reader question
and answer column . Eight pages of pro­
gram listings In every issue. New and
unique user applications. How to pro­
gram. Interviews. Special money saving
offers to readers.
In fact, all the latest Ideas and Informa­
tion to ensure that new owners and ex­
pert users never tire of their computer.
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FIG. 2

Although the wire length is 400 meters, the
magnetic length is only of the order of one
meter or less (depending on the connecting
wires). That can be seen in Figs. 2-a and 2-b
below, which correspond respectively to the
experiments. The magnetic lines show how
the mutual magn eti c indu ctive coupling
occurs, and how a magnetic short-circuiting
of the ends of the wire ensues. (Another way
to examine that short-circuiting consists of

considering the stepwise EMFinduced in one
end of the wire by the stepwise magnetic field
of the stepwise current in the other end.) Us­
ing coax ial cable would remove the
electromagnetic coupling of the early and late
parts of the wire.
DR. MICHEL G. BOUGON
The Pennsylvania State University.
University Park, PA

MICROPROC ESSOR-BASED
DEVICES

I have read the January issue of Radio­
Electronics, and find it to be superb, as
usual. I am always very interested in con­
struction articles, and have been hoping to
see some on how to design microprocessor­
based devices. Your article, "How To In­
terface Microprocessors" was fine-but too
short! Iwould very much like to see thatarticle
expanded into a multipart series, so that
those of us who are not thoroughly familiar
with micros can be enlightened as to the
hardware aspects of those devices.

I ani certainly not suggesting that Radio­
Electr onics become a computer magazine.
Heaven forbid! I do, however think that a
regular monthly series of construction articles
based on the more common microprocessors
would prove to be extremely valuable to your
readers. After all, it is gelling to the point
where anyone working in the area of digital
electronics must "know" micros. I have found
the micro to be such a useful device that it
would be a real loss not to continue to provide
your readers with applications information.
DANIEL R. TAYLOR
Orlando, FL
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FASTER THAN LIGHT
In your January 1983 issue, Dr. Harold W.

Milnes presents three experiments. He in­
terprets the first two (ahd particularly the
second) as "leading to one conclusion: An
electrical signal in a conductor, under suit­
able conditions of very low L and C values,
can be made to pass through that conductor
at a velocity considerably greater than that of
light." He estimates it to be "greater than one
hundred times the speed of light."

The problem with the experimental setup is
that the wire is not a straight wire. In both
experiments, the wire forms loops (a multi­
tude of loops in the first experiement, and one
in the second). Those loops allow for in­
ductive magnetic coupling-or rather mag­
netic short-circuiting-of early parts of the
wire with late parts of the wire.

1983 Radio-Electronics that you ease off
computer articles.

I am not a subscriber, but the newsstand
saves me a copy every month, and I have a
Radio-Elect ronics file of severa l years '
standing. I am a "hobbyist," retired (age 74),
and have been in electronics and radio since
1923.

I have just refused to renew my subscrip­
tion to another electronics magazine be­
cause they devote too much space to com­
puters. There is not a single magazine (to my
knowledge) that is for the hobbyist; all have
gone to computers. There are still a lot of us,
believe it or not, who are not interested in
computers, per se.
GERALD HASSELL
Brookhaven, NY

One source
fOr J:housands
of VCR parts.

VCR
PartsROll

RCA VCR parts are availab le from more than 600
authorized RCA parts distributors. See your local
RCA distributor fo r RCA 's new VCR parts kits ­
they're easy to use and reuse. Each package
has a hand y slide top - and feat ures detai led
cross-references to ot her manufac turers '
model numbers an d stock numbers.

On e more th ing. Ki t pr ices are lower th an
the total cost o f th e individ ua l parts. So see
your RCA d istributor today. Also ask for a
copy of the VC R Parts Cross Refer ence of
more than 600 0 VC R parts (Form
1F6627) and VCR Tool Catalog (Form
1F6857). Or write: RCA Distributor and
Special Products Division, 2000 Clements
Bridge Road, Deptford, NJ 08096.

Service more than 95 RCA and other brand
models with these VCR Parts Kits:
199094 Belt Ki t, 199095 Belt Kit, 199096 Lamp Kit, 199097 Fuse Kit24
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EQUIPMENT REPORTS

LONG A MANU FACTUR ER OF S MALL,

high-quality, and useful digital multimet-
ers, The John Fluke Co. (PO Box C9090,
Evere tt, WA 98206) has outdone itself

with its latest DMM , the model 8060.
Actually, rather than a DMM , we think
th is instrument should be ca lled a
DMPM , or a Digi ta l Multi -Purpose
Meter, as it not only features the "stan­
dard" DMM functions, but also a few
more that are definitely not standard. In
fact , it will do so many things that we're
going to concent rate on some of the more
unusual ones .

Br iefly , the unit is a han d- held ,
microprocessor-based, 4 Y2 digit DMM,
with a nice big LCD display. AC readi ngs
are true RMS up to a frequency limit of
100 kHz. Voltages, either AC or DC, can
be displayed in dBm referenced to 600
ohms, or in relative dB. A relative refer ­
ence (or offse t) feature works with all of
the meter's functions. When that feature
is used , a reading is stored as a zero refer-
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JAFA ME SE
SEMICONDUCTORS

SANYO SANYO ZENER DIODE KIT SANYO TOSHIBA
ZDK·23 s» D• STK·435 STK·437 Most popular zener diodes in kit of 23

Plastic Cabinet

$410~ $650~ $1 1
95 ~

2SC1308K 2SC1172B

$1 99 $1 99
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mUtJmUU[Emm Send Purchase Order, Check or Money Order

or Call Toll Free 800-223-0826
ELECTRONICS in NY STATE (212)865-5580

770 Amsterdam Ave., New York, NY 10025 All ORDERS SHIPPED UPs/COD F.O.B., N.Y.C.
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Gillaspie Continues Industry Leadership ...
WITH A 6-FOOT ANTENNA SYSTEM THAT WORKSI
- AND MAKES SATELLITE TV AFFORDABLE NOWI

The Model 7600A Satellite Receiver is th e
new look from Gilla spie, sta te of the art technol­
ogy, distinctively styled, successfu l integration
of the most sought after high performance
charact eristics and ease of opera tion capa -

Nevada Satellite
Las Vegas, NV
(702) 452-5509

Satellite
Communications Corp.

Silverlake, KS
(913) 582-5819

Distributed by:

• Hot dipped galvanized or
stainles8 steel hardware

• Hot dipped galvanized
steel mount

• Precision spun aluminum
reflector

• Complete orbital coverage

• Ease of installation

6 Foot Antenna
• High gain

• Direct broedcast application

365 San Aleso Avenue, Sunnyvale, CA 94086

Gillaspie & Associates

Multi-Vision
Oakridge, TN

(800) 351-3000

North American
Satellite

Fresno, CA
(209) 431-4936

On the 7600A All Channel Selections are
contro lled from the comfort of your ea sy-chair by
the conveni ent op t ional remo te control uni t. Ask
your deal er about handy satellite program
guides, published wee kly and monthl y. Pro­
visions have been made for sharing of an ante nna
among neighbors for even further savings!
Sounds Too Good to Be True: Is It Legal?
Perfectly, as long as you don' t char ge admission
and op en a theatre in your home. The Federal
Communications Commission has specifically
de-regulated sate llite t.v. rec eption by private
individuals for personal enjoyment.
The Gillaspie Model 5800 Portable is a com­
p!etely self contained high performan ce sa te llit e
receiver, t.v. set, signal

bilities. Attractively packaged, affordably priced, meter , signal scanner, with
experience the difference performance mak es! rechargeable battery pack
The Model 7600A introduces more high perfor- and charger all in one
mance characteristics to its price range th an ever small portable unit! It is
before, like uni -board cons truction for maximum light weight, fits under
reliability and eas ier service, full frequen cy tun- an airplane seat and is
able audio for cleaner crispe r sound with less dis- perfect for site surveys,
tort ion, a new temperature compensated oscillator R.V.'s, antenna alignment
to elim inate drift, advanced circuit design for and system trouble shoot-
improved video sensit ivity, and more. ing.

~-----------------~I How Do I Get One?
I Gillaspie sate llite t.v. systems are sold by franchised dealers

I
thro ughout the U.S. and Cana da . Mos t accept major credit car ds
and many can he lp you arrange long range financing. For the name

I of your nea rest deal er an d free descript ive brochures, just phone or
mail in this handy coupon.

I (408) 730-2500 ask for Lydia Gillaspie

I II Yes! I w ould like to r ec eive more informat ion . I
I ~me I
I I
I Address I
I Telephone I
I D Consum er DDealer I

~------------------_I(Gillaspie #7600A System , including receiver, low-noise amplifier an d 6 foot diamete r ante nna sold as a unit. May be installed by custom er or by dealer at slight addi tional cost.
. Gillaspie systems are warra nteed by the manufactu rer to be free from defects for 90 days. Se e dealer for detail s of warr anty and optional de aler installat ion.)
Note: Satellite T V reception may vary in certain locales. Chec k with your nearest Gillaspie dealer.

on ' t be Fooled by the Low Price.
he Gillaspie is not a toy or kit you have to
isemble. It is a complete system which includes
ie same 6-foot "dish" antenna which was the
msation of the recent Satellite T V T rad e Show
l Atlan ta . Of some 150 ant ennas demonstrat ed ,
om 8-foot to 20-foot diam eter, Gillaspi e's was
ie only 6-foot. So phisti cated t.v, enginee rs
pproache d t his easily installed antenna, suit­
ble for nearly any hom e, in ut ter disbelief, bu t
reir skepticism vanishe d when th ey viewed the
tudio-mo nitor qu ality pi ctures it delivered
,hen coupled to th e Gillas pi e 7600A receiver
hat is t he heart of your Gillas pie Sate llite T V
larth Station.
l ere are just some of th e advantages you' ll enjoy
lith Gillas pie's new 6-foot antenna:
/ An aesthetically pleasin g ap pearance in

your ya rd or on your roof.
/ E asy mountin g wher e lar ger dishes can not

go, such as roofto ps , apa rtme nts, condos
an d even R.V.'s!
Complies with more local zoning ordinances.
Greater safety, even in bad weather.
E asily moved when you do .
Co mmercial-gra de spun aluminum . . . ju st
like the pr ofessional ant ennas used by
cable sys tems and t .v. stations.

v' Will not rust, warp or lose accur acy.

Perhaps Only a Receiver a s Good as the
Gillaspie can deliver good video from a 6-foot
antenna , but deli ver it doe s, and we guarantee it
with our mone y-back-if-not- satisfied warranty".
The Gillaspie 7600A receiver has been pro ven
the standard of the ind ustry with over 8,000
uni ts in use by t .v. statio ns, cable syst ems, indus­
trial users, and individuals throu ghout the
world.

v'
v'
v'
v'

, 7600A
• Receiver frequency range:

3700 to 4200 MHz
• Full frequency tu nable

audio for all subcarriers: b
to 8 MHz

• Simplified channel tuning
• Built-In video modulator
• Improved video perfor­

manee circuitry
• Automatic frequency

control
• Signal strength carrier

level meter
• Attractive all wood cabinet
• Defi nitive Gillaspie

quality contro l

""'11:1"'" C c:::n I'U.I ecce 1t..n:naUATlnN ~ARn
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When you're testing circuitry, you need the best troubleshooter around:
The A PTest Clip.

It's made with a narrow nose shape that allows for easy attachment on
high density boards. Nailhead pins that keep probe hooks from sliding off
ends. Open nose design that permits probe tip access to DIP leads. And a
contact comb that fits between DIP leads, eliminating any possibility of
shorts. All these little design differences add up to the Ultra-reliable, safe,
quick DIP troubleshooting you need.

Youcan buy A PTest Clips in 56 standard or connector-compatible models
in 14sizes. And everyone ismade with highest quality engineering and in­
dustrial grade materials for long life and reliabili ty.

A PPRODUCTS made the first IC Test Clips... and they are still the best.

Call TOll FREE, 800-321-9668, for the name of the distributor nea rest you.
(In Ohio , call collect: (216) 354-2101.)

A P PRODUCTS INCORPORATED Iap I9450 Pineneedle Drive
P.O. Box 603, Dept. A

Mentor, Ohio 44060
[216] 354-2101

TWX: B10-425-2250
In Europe, contact A P PRODUCTS GmbH

Baeumlesweg 21 • D-70311JVeil 1 • W. Germany
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ence and all subsequent readings are dis ­
played as ± deviations from that read ing.

Resistance ranges are autoranging up
to 300 megohm s. Continuity tests can be
made using either an audib le or visual (on
the displ ay) indicator. A conductance
range that is useful for measuring very
high resistances (up to 10,000 megohms)
is provided . Wh ile the read ing is dis­
played in nanos iemens, a handy chart for
converting that reading to ohms is pro­
vided . The 2000- and 20,000-ohm resis t­
ance ranges can be used for test ing semi ­
co nductor junctio ns. Those provide a
constant curre nt that is high enough to
tum on a junction. That functio n is clearly
noted on the front panel as a remi nder.

The range and standard-functio n
switc hes are all located down one side of
the meter for easy one-handed operation.
The ON-OFF switch is also located on the
side, but away from the rest and towa rd
the top of the meter. The special-function
switc hes are located in a row at the top of
the front panel. Tes t leads plug into pro­
tected jacks at the bottom .

The meter performs a self-tes t pro­
cedure every time it is turned on. During
that proce dure, the ent ire display is acti­
vated, including all four digits (ones are
disp layed) as well as the function and
low-battery annu nciators.

The meter can be used for a wide vari­
ety of tests ; let ' s take a look at some of

them . You can find the bandwidth of any
audio amp lifie r (as defined by its 3-dB
points) using just the DMM and an audio
generator, The generator need not be cali­
brated that accurately, as the meter can be
used to determine the generator's output
fairly prec isely. The first thing to do is to
connect the generator to the amp lifier's
input (you can set the input level to what­
ever you want by reading it out on the
meter), connect the meter to the amplif­
er 's output , and set the meter to read AC
voltage. Next, determine a zero-dB level.
To do that, set the generator to I KHz
(that is the frequency most commonly
used as a standard), and push DB and the
REL (relative reference) buttons on the
meter. Now, all readings will be refer­
enced to that level and read out directly in
dB . To make the test , start the generator at
zero dB and slowly increase the frequen­
cy until the meter reads - 3dB. That is the
upper limit of the bandpass . To get the
precise frequency, hit the HZ button on the
meter and log the reading . To find the
lower bandpass limit, repeat the pro­
cedure, exce pt this time work downward
from zero dB .

The results of that test can be used to
find the Q of freque ncy-sensitive filters
(such as bandpass, high- or low-pass filt­
ers , notch filters , etc.) as well as any other
type of tuned audio-frequency circuit. To
find the Qof such circuits, determine the
ci rcu it's passband from the procedure
above and divide the center frequency of
that pass band by the passband's band­
width.

The relative refere nce function can be
used for very rapid signal tracing . For a
3-stage amplifier, for instance , connect
the DMM across the first-stage input and
feed the signal from an audio generator
into that input. Set whatever level you
want as adB and use the dB and relative
reference functions on the meter to store
that as a reference. Now, move the meter
to the output of that stage to see what the
gain is. Do the same for the remai ning
stages. That one test shou ld be invaluable
for~ checking things like the 3-4 stage
direct -coupled video and audio amp lifi­
ers, as well as many other types . Any
defec tive stage can be found easi ly and
quickly using that technique.

The meter can also be used to quickly
find the frequency response of any ampli­
fier, record player , tape deck, or the like .
Let ' s see how that is done for a tape deck
as an example. First of all, set the DMM
to read AC voltage on the 200-mY range
and connect it to the output of the deck.
Now, playa frequency-rest tape on ' the
deck and set the relative reference func­
tion for some convenient value, say 1000
Hz, or whatever other value you wish.
Now play the whole tape through and log
the respo nse to each frequency. The fre­
quency " cuts" on the tape should play
long enough for you to get a readi ng. The
frequency response of the main amplifier
can also be checked; just connect the

28 CIRCLE 56 ON FREE INFORMATION CARD



FOCUS ON VIDEO WITH SAMS

(where each head can affect the other
magnetically) . That head arrangement al­
lows you to monitor your recording by
listening to the signal that' s actually on
the tape , rather than the signal that's go­
ing to be on the tape. The record and
playback heads are independently sus­
pended and are sepa rated by an air space
of about 1.2 mm so that crosstalk is nil;
there is a minimum of magnetic-flux leak­
age . The heads are mounted on one block ,
and each can be separa tely adjusted for
precise azimuth alignment. The heads are
made of both Send ust and Ferrit e so that
they can take adva ntage of metal tapes
(which provide a wider dynamic range
than do conventional tapes).

To reduce wow and flutter , the TC­
K555 uses two sets of capstans and pinch
rollers that ensure uniform tape tension
and stable tape-to-head contact. For the
same reason , the capstans are driven by
linear-torque motors. Wow and flutter of
0 .04 percent wnns indicates the success
of those measures to attain stability in the
tape-transport system.

The TC-K555 boasts some other im­
pressive specifications . Total harmonic
distortion is 0 .8 percent when using high­
performance tapes. (Although, as noted,
the K555 wi ll handle normal tape s,
chances are that most audio enthusiast s
will use high-perform ance tapes to get the
best performance from the deck.)

s:»
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more. No. 22051, $18.95
SATELUTE TVHANDBOOK

shows you how to build your
own earth station, see
blacked-out and unedited
network TVshows, legallyand
privatelycut your cablecosts in
half, and much more. Written by
Anthony T Easton, No. 22055,
$16.95 (tentative)

BASI CSOFAUDIOAND
VISUALSYSTEMS DESIGN
provides valuableNAVA­
sanctioned information for
designersand installers of
commercial, audience-oriented
AV systems, and especia lly
newcomers to this fieldof AV.
Givesyou a full background in
fundamental system design
conceptsand procedures,
updated with current
technology. No. 22038, $15.95

Get your act together with
theseSams Books, and act now !
To order call 800-428-3696 or
317-298-5566 and reference
AD278.

Offergood in USA only and
expires 8/31 / 83.Pricessubject
to changewithout notice. In
Canada, contact Lenbrook
Industries, Ltd., Scarborough,
Ontario.

Samslibrary of video books
clearly shows you everything
you need to produce and enjoy
your own video. Beyour own
producerwith these booksfrom
Sams:

HOMEVIDEO HANDBOOK
(3rd Edition) covers the big home
video picture and shows you
how to use everything from
VCRs and videodiscs to large­
screen projection systems. Easy­
to-readinfo from video industry
expert Charles Bensinger.
No. 22052, $13.95

VIDEO PRODUGION GUIDE
takesyou through the entire
production processfrom script
to distribution. CoversaIIdetaiIs
of in-studio and remote
productionsfor video
professionalsand serious
amateurs. Also makesan
excellent textbook. Edited by
CharlesBensinger. No. 22053,
$28.95

VIDEO GUIDE (3rd Edition),
alsoby CharlesBensinger, isa
fully-illustrated, hardware­
oriented introduction to the
useand operation of video
equipment. A classic reference
guide to professional and
amateur use of cameras, editing
systems, lenses, accessoriesand
HOWARDW SAMS& CO.,INC.,43 00West62nd Street . p.o .Box70 92. lnd ianapolis,IN46206

SAMS
BOOKS
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Sony TC-K555

OVERALL
PRICE

EASE
OF USE

INSTRUCTION IMANUAL

PRIC'i'VALUE

11 12 13 14 15 16 1718 9 10
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Sony TC-K555 Stereo
Cassette Deck

IF YOU ARE AN AUDIO ENTHUSIAST LOOK­

ing for a modestly priced , state-of-the-art
stereo casse tte deck , one unit you should
consider is the TC-K555 from the Sony
Corporat ion (Sony Drive, Park Ridge , NJ
07656).

That deck, which is priced at $420. 00 ,
is packed with many features that a few
years ago were seen only on much more
expensive units .

Sony used a three-head design rather
than using a two-head , sandw ich desig n

meter across the output and be sure that
the output is terminated into its rated load .
Then , set the meter to a suitable range and
play the frequency-test tape . Tests for
ste reo bal ance , head alignment , and
many more things can be performed using
that setup.

The instruction manual is very elabo­
rate . Each function is described , and
you're told how to set it up, as well as
what it will do . It describes quite a few of
the spec ialized tests that can be done us­
ing the meter, and a complete explanation
of exactly how the instrument works is
provided . Also provid ed are a parts list ,
schematics, a troubleshooting guide , and
layout illustrations show ing the loca tion
of all ca libration adjustments, test points,
etc . Finally , there' s a list of the many
accessory probes available for use with
the DMM . Those include an RF probe
that ' s used to extend the frequency range
to 100 MHz. an HV probe. "temperature
probes. a clamp-on AC-current transfor­
me r . a current shun t. and a hi g h­
frequenc y probe for freq uencies up to SOu
MHz.

We' ve covered only a few of the things
that the instrument can do and we're sure
that you' ll find quite a few more as you
use it. The model 8060A is an extremely
versatile piece of test equipment, and one
that should be well worth its suggested list
price of $349. 00 . R-E
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For normal tapes, the signal-to-noi se
ratios are 56 dB with Dolby off, 63 dB
with Dolby-B, and 69 dB with Dolby-C.
For chromium-oxide tapes, the SIN ratio
is 57 dB with Dolby off, 64 dB with
Dolby-B , and 70 dB with Dolby-C.
Ferro-chromium tapes display markedly
better performance characteristics and the
system is able to make use of them , with a
SIN ratio of 61 dB with Dolby off, 68 dB
with Dolby-B, and 74 dB with Dolby-C.
In fact, FeCr tapes outperform metal
tapes (in terms of the signal-to-noise
ratio), whose figures are 60 dB with Dol­
by off , 67 dB with Dolby-B , and 73 dB
with Dolby-C.

The frequency response figures of the
TC-K555 are also impressive . With Dol­
by off, the figures are: 20 to 18,000 Hz
with normal tapes and chromium oxide
tapes, and 20 to 19,000 Hz for ferro­
chromium and metal tapes . However,
there are other things besides the speci­
fications that make the Sony TC-K555 an
impressive stereo cassette deck. They are
the many "human engineered " features
that are included .

Features
The tape counter, usually taken for

granted on cassette decks, is one feature
that deserves close examination. That 's
because it's not simply a counter that
counts arbitrary units (which seem to be
different on every cassette deck) to indi-

cate elapsed " time. " Instead , it' s a real­
time counter. It provides you with a
meaningful way to index your taped
selections, and it can even tell you how
much time is left on a cassette that you' re
recording. Let' s take a closer look at how
that feature is used.

One thing that you can use the counter
for is simply to determine how much time
is available on one side of a cassette. First
you insert the tape and when you are at the
beginning of it you press the COUNTER

RESET button . That , as you might expect,
sets the counter to zero. Next , fast ­
forward the tape to the end and the coun­
ter will show you the approximate avail­
able recording time. Using a slightly dif­
ferent procedure you can also use the
counter to determine the time remaining
on one side of a cassette.

Perhaps the most useful way to use the
counter is to monitor the remaining rec­
ording time while you are recording. As
before, you insert the tape , and fast­
forward it to the end . Then you reset the
counter and rewind the tape. The display
will show how much time is available. As
you record, the digits will decrease ' to
zero. (Actually they increase to zero-the
counter display shows a minus sign to
indicate that it is in that mode.)

We should point out that the counter is
not a digital clock . The time that it dis­
plays is approximate , and it will vary
depending on the type of tape that you

use. For best accuracy , you should use a
C-60 tape. (That is what the counter is
calibrated for.) Even so, the real-time
tape counter is a definite improvement
over the standard arbitrary counter . It's an
improvement over many other real-time
counters, too. It will show the tape time
continuously and does not need to be ad­
justed when you change modes or tapes.

There is yet another feature that makes
the TC-K555 easy to use: auto play and
memory play/stop. If you have a tape that
has to be rewound before you can listen to
it, you no longer have to sit by the deck so
you can press PL AY after it finally re­
winds. All you need to do is press REWI ND

and PL AY at the same time. When the tape
is completely rewound , it will play auto­
matically. You can also use that feature
along with the MEM OR Y mode to start the
tape (after rewinding) from any point on
the tape.

The dual-meter VU display also de­
serves some attention. The display uses
two rows of LED's to indicate the record­
ing level. The saturation level (the highest
recording-level setting that will not result
in distortion) is also indicated on the
meter. That saturation level is different
for different types of tapes, and the TC­
K555 takes that into account. A row of red
LED's indicates the range where satura­
tion occurs depending on which TAPE but­
ton is pressed. (There is a choice of four ,
for normal , CrO z, FeCr, and metal

'Jiree, free, free . . .
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Hurry, hurry , step right up!
It's RCA's Carnival of Awards .
And what a lineup of acts.
First, the headliners: RCA
receiving tubes, very popular
with TV technicians for their
top performance and depend­
ability.

Plus, a stupendous car­
nival of valuable awards.
Shown here are just a few of
the 21 great gifts waiting for
you. To earn them , just pur­
chase RCA receiving tubes
in required quantities from
your participating RCA dis­
tributor. Each purchase helps
qualify you for the award of
your choice. See your partici­
pating RCA distributor for
details. And come one, come
all to RCA's Carnival of
Awards!



tapes .) You set the recording level by
making sure that the meters deflect only
to the lower edge of that line.

Setting the proper level is made easy
because when the MO NITOR switch is set
to SOURCE, the VU meters show the peak
input levels, and display them for four
seco nds . (A higher input will be im­
mediately indicated and held for four
seconds .)

The TC-K555 includes Dolby B and
Dolby C noise-reduction systems. (Dolby
C, a recent development, is more effec­
tive than Dolby B. It begins to take effect
at lower frequencies, and it reduces noise
by 20 dB at 5 kHz as compared to 10 dB at
5 kHz for Dolby B).

Previously, we mentioned the satura­
tion level of a tape (the level above which
a record ing will be distorted). At high
freque ncies, a tape will saturate more
easily than at low frequencies . However,
to reduce that problem, the Dolby C sys­
tem includes a high-frequency anti­
saturation network. That network reduces
the level of high-frequency signals when
you record. When you play back the rec­
ording, the system boosts them back to
their original level.

Among the other features on the TC­
K555 is an MPX (multiplex) filter. That
filter is used for recording FM stereo
b ro adcast s from sta t io ns that are
equipped with Dolby noise-reduction
systems. The filter suppresses the 19-kHz

pilot signal and 38-kHz subcarrier (if they
have not been adequately suppressed by
the tuner) . If the tuner does suppress those
signals adequately, then you can record
with the filter switched off .

The TC-K555 also has the usual tape­
selection and bias contro ls found on just
about all component-stereo recorders .
The bias is set by pressing one of the four
TAPE buttons (for normal, chromium di­
oxide, ferro-chromium, and metal tapes).
When you are using normal tapes, you
can also use the BIAS contro l to regulate
the bias current by ± 20% . When bias is
increased, it suppresses extremely high
fre que nc ies. High fre que ncies are
boosted when bias is decreased. .

The deck includes a timer switch, so it
can be used with an external timer to
record or play back at a predetermined
time . A headphone jack is also included.
The headphone output has its own volume
control. That' s a nice bit of " human
engineeri ng ."

Yet another interesting function is the
RECORD MUTING button. Pressing that
button either inserts a blank space during
a recording or eliminates unwanted mate­
rial from a finished tape. It' s an aid to
editing. The TC-K555 has a fast-forward
and rewind time of 90 seconds for a C-60
cassette.

The owner's manual for this cassette
deck is good, and is aimed at the nontech­
nica l user. It features ample pictorial

guides to help the user get started and
explains some of the theory behind the
various controls and features. However,
it is very basic and will require the user to
experiment for himself if he is to gain the
fullest advantage from the recorder. R-E

THE MU ST IM PO RT A NT PART OF ANY

radi o se tup-whe the r receivi ng or
transmitting- is the antenna system. Of
course it helps to have a good receiver or

with yourpurchase of~A~eceiving'rubes!
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CG7168
Skil Doubl e Insulated
7 '1." Power Saw
Value: $65.99

CG7164
Witt nauer "Saturn"
Man's Qua rtz Watch
Value: $175.00

RCA Distributor and Spec ial Produ cts Division , Deptf ord, NJ 08096

nOli Receiving
Tubes

CG7163
Cobra Cord less

!
Extension Phone
Value: $189.95

o ~

CG7162
Canon Palm-sized
Printing Ca lcu lator
Value : $64.95

..
CG7178
Waring
Ice Cream Parlor
Value: $44.99

CG71'10
RAY-O-VAC "Magnum "
5· Function Light
Value: $27.45

CG7169
Skil Cordless ·
Screwdriver
Value: $39.99

CG7167
American Tourister r
5 Inch Attache Case \
Value : $56.00
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imum possible signal transfer by present ­
ing the proper match to the receiver. The
tuner/preamp is broadb and-designed to
operate from I .S to 30 MHz. It has three
built-in functions . Not only will it act as a
straight impedance-m atching network (a
variation of a T-network) but it will also
act as a signal attenuator and as a pre­
amplifier. Those functions are controlled
by a four-position, single-pole switch on
the front of the tuner (the other position is
OF F/BYPASS) . Let' s now look at the func­
tions in greater detail .

When the switch is in the T U NER posi­
tion , the signal is received at the antenna­
input connector (either. an SO- 239 or
RCA-type conn ector) and is then passed
directly to the matching network which
co ntai ns 10 indu ctances ranging from
0.47 }-tH to 47 }-tH . The inductors are
selected by a single-pole , 10-position ro­
tary switch, Capacitance is then added by
using two 320-pF variable tuning capaci ­
tors. One is on the receiver side of the
circuit , while the other is on the antenna
side (those are labeled RECEIV ER and AN­

T ENN A on the front pane l). Those controls
are adjusted for maximum deflection on
the receiver ' s signal meter or for max­
imum noise from the receiver if it has no
S-meter.

When the function switch is in the
TUNER- A TTENUATOR setting , an attenua­
tion pad is placed in series with the an­
tenna. That introduces enough resistance
into the circuit to produce 20 dB of signal
attenuation . That is especially useful if
the receiver is being overloade d by near­
by broadcast stations, amate ur transmit­
ters or CB radios. Indeed, that feature
works well. It will null out almost all but
the strongest signals.

In the T UN ER-AMP mode , a commo n­
collector amplifier circuit is switched in
series wth the antenna, and weak signals
are eas ier to copy. That helps, especia lly
if the sensitivity and selectivity of the
rece iver itself falls short. The circuit ,
built around a 2N3904 transistor , can pro­
vide as much as 12 to 24 dB of gain to the
receiver. It is that increase in gain which
also helps , seemingly, to improve the
sensitivity and selectivity of the radio . It
work s well enough to pull in barely­
readable weak signals out of the noise and
make them readable . However , one
drawback is that that feature will also
increase the noise level of the receiver.
So , it is a trade-off , but in many cases a
good one.

One interestin g and convenient feature
of this tuner is the inclusion of the two
types of antenna connectors . That makes
it easy to use antennas with either RCA­
type or SO-239 connectors . There is a
bypass setting for those times when you
are using the antenna for the frequency
range for which it was cut. There is also a
provision for tying a second receiver into
the circuit. That is convenient for the avid

continued 011 page 100

Dept. 040
110 Painters Mill Rd. OWings Mills , MD. 21117

can of the off-resonance antenna . Whi le
transmitting tuners have been around for
years, there have been few matching de­
vices for shortwave rece ivers until the
introduct ion of the MFJ mode l 959 re­
ceiver antenna tuner and preamp .

The MFJ-959 is made by MFJ Enter­
prises, Inc . , (P .O . Box 494, Mississippi
State, MS 39762 ) and is 9Y4 X 6 x 2%
inches and weig hs about one pound. All
the circuitry is contained in a 5 X 3 inch
circuit-board . The tuner is powered by 9­
to IS-volts DC that is supplied, throu gh a
subminiature jack on the back of the tun­
er, from a wall transformer that is in­
cluded with the unit.

The unit is designed to allow the max-

CALL TOLL FREE (.) 838-6170

QUALITY PHONES FCC APPROVED
Cordless Phone One Piece Phone

PLUS Auto Dialer Kit PLUS Auto Dialer Kit
Retail ,Value $225 Reta il Valu e $125

III., DilLY 888.88 IIOW DilLY 828.88
+ $4.85Shipping a Handling + $3.85 Shipping & Handling

TO ORDER: Send check or money order to
The Baystar Company at our addre ss below. Credit card
holder s can speed delivery by using our toll free number.
Md. residents add 5% tax.

YOUR

CHOICE OF nE PIECE OR

CORDLESS PHOnE
Foreign price CUll ing has forced this leading manufacturer to liquidate
stock of pho ne dia ler kits and tully-assem bled telephon es. Dialers
operate with any standa rd phone, store up to 11 phone numbers, call
any one at the touch of a bullon.Phones are first quality,sold by leading
retail stores and catalogs throughout the U.S. Together,
it's an unbeatab le buy. PLEASE NOTE - Phone dialer is
an intermediate kit requ iring solderi ng wire con nections. 11111
A great one-evening project. All parts and co mplete, clear
instructions included.No electron ic knowledge necessary.

Monday thru Friday 9 a.m, - sp.m. Eastern Time
all oihe r times

(800)257-7850
Md. residents call
363-4304

(!;> 1983 The Baystar Company

~ .

GUAR/>.I~iEEO~~
SAilSFACil m lele satis­
We guaranlee ~~n~s and l<ilS.
laclion on all iel satlstied
It not comple ~etum phones
wllhin 30 da~silon and all I<,t
in good can , ed pu rchase
materialSunus ';ptly retunded.
price will be pro

DIALER KIT
INCLUDES:

• advanced microprocessor
• 2 integrated circuits
• programmable keyboard
• solid -state power supp ly
• two-sided printed circuit

board
• all othe r necessary parts

for completion

transmitter, but without a good antenna,
exce llen t equipment can be useless.

One troub le with tuned antennas is that
their performance is good only at the nar­
row frequency range for .which the an­
ten na was designed . Whi le that problem
is not as critical with a shortwave receiver
as it is with a transmitter , it is a problem
nevertheless.

The solution to that prob lem , used by
radio amateurs for many years , is a tuned
matching circuit that presents the correc t
load impedance to the radio. Granted, an
antenna matching circuit will not make
your antenna better-it will only allow
the radio to see a correct load- but it will
allow the receiver to make the best use it
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T he trouble with most delayed-
sweep scopes is the delay-not the

electronic kind, but the delivery delay.
B&K-PRECISION has solved that prob­
lem, so now you can have the delayed ­
sweep scope you need, when you need it.

The new model 1530 delayed-sweep
scope from B&K-PRECISION is not only
available at local distributors now, but it
has all of the most frequently needed fea­
tures . Thirty MHz response, 2mV division
sensitivity and rectangular CRT assure that
the 1530 will handle the requirements of
most engineers involved in digital and mi­
croprocessor circuit development. High­
triggering sensi tivity and very-flat fre­
quency response also allow the 1530 to be
useful well beyond its rated bandwidth.

Five ranges of time-base delay from InS
to lOOmS highlight this new instrument .
The delayed -sweep capability of the 1530
is a major advantage in the evaluation of
dig ital pulse trains and other complex

waveforms . Complex signals can be
expanded by as much as 1000 times for
examination of signal components and
troublesome "glitches ." The absolute
minimum magnification is 5 times at fre­
quencies to 30MHz . The delayed -sweep
feature is also useful in the measurement
of rise and fall times of pulse signals.

r- ...;.M"'ode/ 1535

For highest disp lay accuracy, the 1530
offers a variable hold-off function . Th is
ensures triggering at the first pulse of a
multi-pulse signal , preventing improper
waveform display. The 1530 can also dis­
play two signals that are unrelated in
frequency by alternately triggering on
both the channel A and B signals .

Other conve nient features include a FIX
mode to eliminate trigger level adjust­
ments, differential input capability, single
sweep operation, selectable triggering
filters and a built-in video sync separator.

If you're looking for the kind of
features and performance found in the
1530 , but without delayed-sweep capa­
bility, B&K-PRECISION offers the
35MHz model 1535. The 1535 is a high­
performance instrumen t that doesn't
sacrifice performance.

For immediate delivery, contac t your
local B&K-PRECISION distributor or call
toll-free 1-800-621-4627.

~DYNASCAN
~ CORPORATION

6460 W. Co rtland Street · Chicago, IL 60635· 312/889 -9087
International Sales. 6460 W. Cortland Street. Ch icago, IL 60635 USA: TELEX 25-3475

Canadian Sales . At las Elect ron ics . Ontario

Delayed sweep without delaw

Mode/1530

errebate!
· t factory cons~onModel~?1~:,DlreC jel 1530 • $75· ECISION distributor ,bet ur distributor,

00 n MOll al B&K-PR . te available at yo d 'nvoice to

$50. 0 1530 or 1535 fro~y~~i~~~ecial r~bate ce:;~I~~d distributo~~~:~:o ,IlL 60635.*
purchase a 30 1983. u d sena1 num B x 35440, I s.le' ",eeiplS

1983 and June ' ith warranty car, Rebate, P.O . 0 from B&K.PREClS10:';"'ise """ieted.
a1o

B
n&g'::. _PRECISION SCOP1~ w6.Swcck' to ",ceit;;i~:~:~~ prohibited. ta<c

dor ot A1"ION CARD
~ -Ple.se' 0 cannot be ",tUrne . EE INfORM,.
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D I'm here. You're there. I've never
learned that way before. I'm not
sure it will work for me. .

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

D I don't have the time.

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

D I can't afford any more education.

D I have a family now.
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o
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o
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~ Read the opposite page and see how you can get started today!
34
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-<o Active Duty

RE-60

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

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

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

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

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

Associate Degree
Now, CIE offers an Associate in

Applied Science Degree in Electronics
Engineering Techno logy. In fact, all
or most of every CIE Career Course
is directly creditable towards the
Associate Degree.

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

Age Phone (area code) _

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

o YES. .. I want to learn from the specialists in electronics-CIE. Send me my FREE
CIE school catalog ... including details about the Associate Degree program ... plus my
FREE package of home study information.
Print Name _

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

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

I 1776 East 17th S t r e e t , Cleveland. Ohio 44114

• Accredited Member National Home Study Council

I•• Address Apt. _

•

City _

State Zip _

••• MAIL TODAY!

r-------.-.• C IE C leveland Institute
of Electronics. Inc.

NOW, IF YOU AGREE cm
TRAINING CAN WORK
FOR YOU, HOW ELSE
CAN ere HELP YOU?

Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializes exclusively
in electronics . Although "big" does not
always mean "best:' it is evidence that
CIE is a strong, successful institution
with the people and resources to help
you succeed.

Be honest with yourself. Are
the reasons really excuses? You
already know enough about
electronics to be interested in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into results.
You don't have the time. Be realistic.
All you have in life is a period of time.
Use it. Try to know more tomorrow
than you do today. That's the proven
way to success. CIE studies require just
about 12hours of your time a week, two
hours a day. You probably do have the
time .
Electronics sounds like it may be hard
to learn. You already know something
about electronics or you wouldn't be
read ing this. Now, build on that. CIE
Auto-Programmed <!l Lessons help you
learn. Topics are presented in simple,
logical sequence . All text is clear and
concise for quick, easy understanding.
You learn step by step, at your own
pace . No classes to attend. Nobody
pressures you. You can learn .
You can't afford any more educatio n.
Actually, you can't afford NOT to
gain the skills that can put you ahead of
the others. You know what inflation is
doing to you now. Education- learning
a skill-is an inflation-fighter that can
be yours . Ifyou are not able to pay full
tuition now, CIE will lend you funds on
a monthly payment plan.
You have a family now. All the more
reason why you have the responsibility
to advance yourself. For the sake of
your family . Do you want them to have
what you had or have more than you
had? The choice is yours . Electronics is
a rewarding career choice. CIE can help
you to get started on that career.
You're there. We're here. How does
CIE help you learn? First, we want you
to succeed: You may study at home, but
you are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast. You
may find this even better than having a
classroom teacher. CIE understands
people need to learn at their own pace.
When CIE receives your comp leted
lesson before noon any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That's
how CIE helps you learn.
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NEW PRODUCTS
For more detai Is use the free

information card inside the back cover

BOARD, model 4S/2P-ASM, is afour-serial/
two parallel port board. The four RS-232 se­
rial input/output ports use four 8251's. The
I/O ports use eight consecutive 8080 ports.

CIRCLE 141 ON FREE INFORMATION CARD

Features include full handshaking capability '
and fou r dip-switch-controlled baud -rate
generators.

Two 8-bit parallel I/O ports include four

8-bit latches (74LS373's) and use four con­
secutive 8080 ports . There are separate
handshaking lines, outputs that will drive up
to 30 mA, and inputs that present less than a
A -mA load.

The board is S-100 compatible ; all cables
are included; it comes completely assembled
and thoroughly tested, and there is a six­
month, no-fault fu/I warranty .

The model 4S/2P -A SM is priced at
$395.00.-Tarbell Electronics, 950 Dovlen
Place, Suite B, Carson, CA 90746.

RADAR DETECTOR, the Radar Intercept,
model IN, has a slim, solid-state design that
allows it to be mounted easily into the auto­
mobile's visor. It is activated by lowering it
into position ; no complicated installation
methods are needed. Using a swivel bracket,
there will be no interference with the driver's
vision.

The Radar Intercept detects police-radar

CIRCLE 142 ON FREE INFORMATIO N CARD

units on X and K bands, and its circuitry
searches and selects signals on both bands.
There is a two-stage warning system. When
weak signals from distant radar units are en-

continued on page 44

TRITON MARKI!TINQ Corp.

878 R.M••N AV.NU.

BROOKLYN, N.Y. 11238
We Accept Mastercard and Visa

TOLL PRB. HOT LINB

1-800-221-8838

1-212-348-8000

MICROWAVE TV SATELLITE TELEVISION SYSTEMS

WE CARRY ACOMPLETE LINE OF
CABLE TV CONVERTERS &DECODERS

a.oo.oo

28211.00

801S.00

UT••OO

.180.00

A NEW APPROACH

TO

SATELLITE TV .._._

TRITON:

DON 'T .UY LEaB 8Y8TE.. THAN YOU WANT, OR ..OAII ,

THAN YOU NEED. O"E "HONE CALL WILL IN.UltE THAT

YOUR .ATELLITE DOLLAR. AltE WELL ....IIT.

STARGAZER: The "ADVENTURER" plus E as t/We s t motor drive.

STATE SMAN: The "ADVE NTURER" plus a programable motor drive.

PERFORMER: The "STATE SMAN" with a stereo processor for all stereo formats•

EXECUTIVE : The ult imate system with wireless re mote control. Featuring a 10'
fiberglass reflector, pole polar mount , 1R remote, auto polarization
of Avantek 100~ LNA, all stereo formats, prbgramable motor drive .

URBANA: A true roof mountable system weighing only 160 pounds . Wit h an
Ava ntek 1200K LNA, G1llasple 7600A receiver, scale r fee d and
rotator , East /West motor drive , 100' wire and instructions .

ALL TRITOII 8Y8TEM8 ARE EXPANDABLE. 8TART WITH

THE ' ADVENTUER" AND YOU CAN ADD CO....ONENT. A.

YOUIt NEED. CHANGE.

NO 8Y8TE.. 18 CO..PLE TE UNTIL YOU DECIDE rr IS • ••• ••

ADVE NTURE R: 10' fibe rglass with pole pola r mo unt, Avantek 12<f'K LNA, G1llasple
7600A receiver, e lectroni c scaler fee d, 100' wire and ins tructio ns . • UTII.OO

MOC - 23P

• 1.8 - 2 .7 OHz

• Built II'l All 8 w"oh

• A" Ca ble & H.rdw. r.

OCV - 200
• ki ••1 for M.dlum

Slana ' Arlo••

• <4acll8,.M aloin

=$199.95 ==

::=$129.95=

• 3 .115 .q. ft . Par. bole. .............-
• 15 7 dB 8 y•••", Oaln

• 2.1-2.1 QHz

• I~ In AlB Switch

• AI Cab le' H.rdw.,.

MOC - 230

=$149.95==

• CO", INf 'CJ.1 S ty";

• 2 Mk:r ow av a 8t81gea

• 15:t dB Sy.ta M O. In

• 2. 1-2. 11 OHz

• Buil t In Al B Swi tc h

• All Cable & Har dwar.
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~IC·20
I real computer at the price of a toy)

COMPUTER AND SOFTWARE

SALE
COMMODORE 64

(more power than Apple II at half the price)

(when you buy the Commodore-54 Computer for $595.00 I

PROFESSIONAL SOFTWARE

PROFESSIONAL WORDPROCESSING
PACKAGE

This wordprocessor is specially designed for the
Commodore -64 utilizing the latest techniques,
Allows powerful text editing capabilities without
long hours of orientation or training. Complete cur- .
sor and insert/delete key controls are used. Block
movement and/or duplication, line insertion and/or
deletion, automatic centering, margin settings, tab
settings, copy , disk or tape handling, and all printer
types. Up to 99 continuous pages of text can be
output to the printer. List $89.00.

You get the extra powerful Commodore-64 computer
(64,000bytes RAM plus 20,000 bytes ROM). Full size
68 key typewriter keyboard , 320 x 200 high resolu­
tion graphics, text is 40 columns by 25 lines . 1000
displayable characters, 8 moveable sprites, pro­
grammable synthesizer (4 wave forms, full ASDR). In
addition to these features we give you FREE PRO·
FESSIONAL SOFTWAREVALUED OVER$300.00.

COMPLETE ACCOUNTING PACKAGE
(Home or Small Bu.I"...)

This general ledger program is perfect for small
business as well as home. It utilizes a double entry
bookkeeping system. You only need enter one tran­
saction and the computer will handle the other , All
accounts are user defineable and will build for 1
year, resulting in a file of all transactions by ac­
count number, month and year to date. Each month
a current month's transactions can be viewed at any
time (99 accounts 187 entries per month), With this
accounting program you will be able to monitor
your financial growth as well as your expenses. List
$59.00.

COMMODORE-84 PROGRAMMERS
REFERENCE GUIDE

This is the in-depth guide that goes into the heart
of the 64. All aspects of the basic and machine
language are covered , (A must for anyone wishing
to program the Commodore-64). List $20.95,

COMPLETE DATABASE PACKAGE
A user friendly data base system that makes in­
formation easy to find and store. You can add,
change, delete, and search for data. Print the in­
formation on a printer in any format desired . When
combined with the word processor pack you have a
powerful merge program that allows custom
documents and personalized mailing lists. List
$89.00.

8300 00 PRO~~~~ONAL
• SOFTWARE

3.lI5

l~.lI5

22.lI5

11.t5

2'.lI5
79.00

$69.00

$<9.00
$59 .00
$18.95
$19.95
$19.95

$69.00

s...
$69.00

NI_
ward processing pack
com pie Ie Data Base pack

unctudes Ma1lmerge)
ElectrOniC spreadsheet pack

(like vrsicatc)
Accounting pack

(personal & busmess)
Programmers Helper
Programming Relerence gUide
BaSIC Tutor
TYPing Tulo<

• Inlr OduCf lon to baSIC programming
(manual and IIPes)

• Advanced baSIC programming
(ml nult and II pes)

• Progrlmmers reler.nce mlnual
(288 pages - you musl have U'IIS!)

• Programmers elSy ret.r.nc. card
(llbles·IISIS·drilwlngs)

• VIC ·20 Revuled
1267 pages ot VIC secr.IS)

• 6502 M,cl'une Language Ass.mbler
• 16K Programm Ing cartrldg.

(gives .00"1. more progrlmmlng po*.r ­
gel $2.95 16K advenlure gam. tr.. ')

80 column BOARD

We have over 300 Programs for
Ihe Commodore &I Computer

WE LOVE OUR CUSTOMERS

TOP 10 ARCADE GAMES
VIC·20TAPE PROGRAMSALEII

Rank Name "I.
1. Sup.r Paratroope, (Fantastic) $18.85
2. Extermlnator·Plus "i.es

(Bett er Ihan Centipede)
3. Crick.t (B.tler than Frog;tr) 118.85
4. Snackman (Biller than Packman) $15.85
5. Galacllc Crosslir. (you in Ih' middle) 11e.as
IS'. Anti Malter Splatter INucll.' DiUlllr) lUtes
7. Bug Blasi (Creepy) "8.85
8. Bombs Away (Gr"l) 115.e5
9. 3-0 Maze·Escap. S".e5

10. Krazy Kong S1• .t5
BUY ANY FOUR - DEDUCT 10"" MORE

VIC·20 PROGRAMMING AIDS!!
Sole

$22.lI5

80 characters per nne on the screen at one time. ln ­
etudes word processing pack (list $89 .(0). complete
data base pack llisl $89 .(0). Electronic spreadsheet
pack (list $89 .(0). All FOR ONLY $275.

48KCOMMODORE VIC '288.00
with 8 times men power

48K COMMODORE VIC
PROFESSIONAL WORDPROCESSOR '288.

'ou get the powerful VIC-20 computer with expan­
led memory - plus we add The Quick Brown Fox
Irofessional wordprocessor This combination
Jives you a 49K professional wordprocessor. (80
:olumn formatt ing and mailmerge $100extra).

33KCOMMODORE VIC '188.00
with 2%time. men power

'ou get the VIC-2O computer plus we expand the
otal memory to 33,000 bytes to give you 21'. times
nore programming power.

IVhen you buy 6 programs)

~134.00

41K COMMODORE VIC$248.00
with 4 time. men power

ou get the Commodore VIC-2O computer for only
134.00 when you buy 6 tape programs on sale for
nly $59.00. These 6 programs list for $100.00 to
132.00. You can choose one of three packs: 6
ames pack, 6 home finance pack, or 6 small
usiness pack. The VIC·20 computer Includes a full
Ize 68 key typewriter professional keyboard, color
ommand keys, upperllower case, full screen editor,
6K level II microsoft basic, color, sound and
uis lc, real time, floating point decimal, easy to
sad self teaching instruction book, connects to any
V, includes console case.

TRACTION FRICTIONPRINTER1299.00
:omstar FIT delu xe line printer, prints 8'hx11 full
uze, single sheet , roll or fan fold paper, labels etc .
10, 68, 80, 132 columns. Impact dot matrix, bi- dlrec­
ional , 80 CPS.

VOICESYNTHESIZER 178.00
Aakes your VIC-20 talk , VOTRAX based plus
eatures found only in $295versions,

80KMEMORYEXPANDER 178.00
Sixslot - Switch selectable - Reset.button - Rib.
Jon cable . A must to get the most out of your
IJIC-20 computer.

- LOWEST PRICES -15 DAY FREETRIAL- 90 DAY FREE REPLACEMENT WARRANTY
- BEST SERVICE IN U.S.A. - ONE DAY EXPRESS MAIL - OVER 500 PROGRAMS - FREE CATALOGS

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

-----------------------------Add $10,00 for shipping, handling and insurance. Illinois residents
please add 6% tax. Add $20,00 for CANADA, PUERTO RICO, HAWAII
orders , WE DO NOT EXPORTTO OTHERCOUNTRIES.
Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days
for delivery, 2 to 7 days for phone orders, 1 day express mall! Canada
orders must be in U.S. dollars,

I

•I
I
I

PRDTECTD
ENTERPRIZES (WELOVEOURCUSTOMERS)

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

CIRCLE 58 ON FREE INFORMATION CARD
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MODEL

1570

• 1 mV/div ision senslt lvlty to 70 MHz

• 500 JLV/division cascade sensit ivi ty

• Four-i nput operation provides trig­
ger view on 4 separate inputs.

• Alternate t ime base operation

• Switch ing power supply delivers
best eff iciency and regulation at
lowest weight

CALL FOR
OUR PRICES

• Triggered and aut~matic sweep

• 18 calibrated sweeps

• On 1476 mode autom atically shifts
between CHOP and ALTERNATE

• Bright P31 blue phosphor

• Front panel X-V operation using
matched vertical amps

• Video sync separators

• Check most digital logic circuitry

PRICE DOES NOT INCLUDE PROBES

·D · ~·. : : 1466

~
• • SINGLE

TRACE
I
\

• Mode automatically shifts between
CHOP and ALTERNATE

• Bright P31 blue phosphor

• Front-panel X-V operation

• Differential input capability

• 19 calibrated sweeps-.5jLSEC/cm
I to .5SEC/cm

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

~ 100MHz Dual Time
~ BASESCOPE I(EITHLEY DIGITAL MULTIMETERS

• Mastercharge & Visa shipped within 24 hours.

• Bllnk checks or Money Orders shipped within 24 hours.

• Personal checks - please allow 3 weeks lor check to clear.

• All prices plus shipping charges. Plea.. call lor appropriate
charges. U.. our toll I... number.

• New Yolt<Stete residents add appropriate sales tex.

• PRICES SUBJECT TO CHANGE WrrHOUT NOnCE.

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

Model 135: First 4lfz-digit
handheld D~, ideal for
analytical /bio-medical service. lOA
range standard on all Keithley
handhelds.

Model 131: 5139 .00

Model 135: 5235.00

~odel 128: &re~r D~
designed to meet the tough specifi­
cations of a major computer
manufacturer. See/hear display
includes over /under arrow and
on/off beeper,

Model Df: 0.25% accuracy
added to the easiest to use handheld
D~. Color-coded front panels for
maximum clarity, minimum
confusion.

Model 128: 5139.00

Model 130: 5124.00

MODEL
1590

• 1mV/division sensitivity to 100MHz
• 500jL V/division cascade sensitivity
• 2ns/division sweep rate with 10 x magnifier
• Four-i nput operation provides trigger views or

four separate inputs
• Selectable 1Mn or 50£1 inputs
• Alternate tlmebase operation
• 20MHz bandwidth lim iter for best view of low

frequency signals
• Ligh ted function pushbuttons employing

electronic switching with non-volatile RAM
memory

• SWitching power supply delivers best efficiency
and regulat ion at lowest weight

• Selectable frequencies for chop operation
PRICE DOES NOT
INCLUDE PROBES



MODEL 8062A

4% DIGIT
MULTIMETERS

• High-speed
Beeper

• Relative measure­
ments

• dB measure­
ments

• Basic dc accura­
cy 0.04%; 10 p..V,
10 nA and 10 mn
sensitivity.

HICKOK

• True RMS- -==::=-
$34900

MODEL 8060A

a'F:iL5U~K5E~' ~
• Frequency

measurements to
200KHz

• Continuity and rela­
tive reference func­
tions identical to
8060A.

• True RMS measure­
ments to 30 kHz.

• Basic dc
accuracy
0.05%; 10
p..V, 10 nA
and 10 mn
sensitivity.

• Beeper

MODEL
1650

.~
J

MODEL
1210

• Functions .. th.... separate auppl~

In

• Exclultva I,"cltlnll c1rcun

• Axad output 5VDC, 5A

• Two 0 10 25VDC outputa It O.SA

• Fully .utOfnlltlc. current-llmlted
OVIrIoadprolectlon

• Generates 10 stable patterns in­
cluding crosshatch, 7 x 11 dot,
gated rainbow and purity.

• Compact for conven ient field sera
vice use

POWER SUPPLIES

I CALL FOR OUR PRICES'

was $354.

:KPRE ClSlUfV

• Iaolated ~VDC, continuously
Yllriab1e;o-2A In four rangn

• Fully .utomatlc ahutdown, ad)Ult·
_","""tllmn

• Perfect for solid atate servicing

COLOR BAR GENERATORS

FUNCTION GENERATORS Em1J!1JJ1/!1lI CAPACITANCE METERS

MODEL $17995
I ill ::=1 $179953010 $14995

\- : _
was $220. ". m was $229. was $185.

MODEL $29995
3020

was $379. MODEL 830 MODEL 820

SWEEP FUNCTION • Automatically mea- • Resolves to 0.1pF

MODEL 3020 sures capacitance • 4 digit easy-to-read
from 0.1pF to 200mF LED display

• Four Inltru_ In ono pockaIJe-
• 0.1pF resolution

WE STOCK FULL LINE__--,or, functlon --,or,
• Fuse protected OF VIZ ANALOG andpul.. --,or, _rat~

• Covera 0.02Hz·2I1Hz • 0.2% basic against charged DIGITAL POWER
• 1000:1 tuning range accuracy capacitors SUPPLIES
• l.ow-<llllortion hllJh-occuracy outputa • 3% digit LCD display • Overrange Indication

MODEL1250

:KPRECISION

MODEL 3010

:KPREClS/U1l,

• SI.... aqua.. and b1angla output

• VIriabIo and ftxod TTL outputa
• 0.1 Hz to 111Hz. In six range.
• Pu.h button rIInge and tuncUon
..lactlon

• Typical II... WIve dillortion under
0.5% !rom 1 Hz to lOOk1tz

Professional stud io quality generator . Ultra stable.
Ideal for VTR work.

• Generates NTSC color bars with or
without-IWQ signal

• Generates 5 step linear staircase;
staircase with high or low chroma

• Externa l video input-modulates rf
or i-f carrier outputs

BJ.-. INDUSTRIAL
.:w• • ~TRANSISTOR

TESTER

$18995

was $239

L._ :o!-~~ M~g~L
• Now with HIILO Drive

• Works In-clrcult when
others won't

• Identifies all three tran­
sistor leads

• Random lead connection

• Audibly and visually in­
dicates GOOD transistor

:KPHfClS/{}\

•

. .. . E\"\o1\.\tlE

1A
THE TEST EQUIPMENT SPECIALISTS

10\'\' f~E 3-04
~ 800-'2.2
26 WEST 46th STREET, NEW YORK, N.Y. 10036212-730-7030



- 4% Digits
- 50 KHz frequency response
- 10 /-LV resolution
- .03% accuracy
- True RMS - dB
- measurements and memory

relative

KEITHLEY

BENCH/PORTABLE

MODEL 169 $18900
3% DIGIT

MODEL 176 $26900
4% DIGIT

$38900

MODEL
8050A

DIGITAL
MULTIMETER

,.....
......~:~'"~. -./ ?,. ':

··~--.// f
CALL FOR OUR

PRICES

• Fast GO/NO-GO In­
circuit transistor testing

• Fast and thorough
GOOD/BAD out-of­
circuit testing

BIlIIll8
PORTABLE
TRANSISTOR TESTER

8050A-01
RECHARGEABLE

$43900

Reg. $27900

- True RMS
- Analog display
- Peak hold

=IF=L=U=K=E=I~

[("'I DIGITAL
~' MULTIMETER

• Masterchllrge & VI.. ahlpped wlthln 24 hours.

• BlInk checks or Money Orders shipped wlthln 24 hours.

• Peraonal checks - p..... allow 3 WMka for check to c"'r.

• All prices plua ahlpplng chllrgea. P..... call for appropriate
chlIrgea. U.. our toillree number.

• New York Stata _kIenta add approprtata ..... tax.

• PRICES SUBJECTTO CHANGEWITHOUT NOTICE.

Quantltlea a,.. limited

lFLUKE~~ HANDHELD DIGITAL MULTIMETER
V134 10MHz Dual Trace Storage
V202 20MHz Dual Trace
V203 20 MHz Dual Trace w/delay sweep
V209 20 MHz Dual Trace Portable
V352 35MHz Dual Trace w/delay line
V353 35MHz Dual Trace w/delay sweep
V509 50 MHz Dual Trace Portable

w/delay sweep
V650 60MHz Dual Trace w/delay sweep
V1050 100 MHz Quad Trace w/delay sweep

All in Stock Ready for immediate shipment.
CALL FOR OUR PRICES

All Hitachi Oscilloscopes feature 2 year parts and
labor warranty .

8022B THE TROUBLESHOOTER - 6
functions _ 0.25% basic dc accuracy ­
Overload protection

8020B THE ANALYST - 7 functions ­
0.1% basic dc accuracy - LCD display ­
Safety design test leads.

8024B THE INVESTIGATOR - 9 func­
tions - 0.1% basic dc accuracy - Peak
hold on voltage and current functions ­
Selectable audible indicator for continuity
or level detection.

MODEL
8024B

MODEL
8022B
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Multiple (DIP switch selectable) readout
provides 32 possible outputs on the 50-bar
LED display. Displays include: negative full
scale, positive full scale, suppressed zero for
transducer interface, and zero center. Differ­
ent displays may be shown on each channel
of a dual channel if desired. Readout modes
are also selectable and include 45 or 160­
millisecond update , standard meter , or
single/dual setpoint control.

The model 555 is priced at $199.00. ­
Triplett Corp., One Triplett Drive, Bluffton,
OH 45817.

TRANSCEIVER , model TS-430S, is an all
solid-state SSB, CW, and AM transceiver,
with FM optional. It is designed to cover the
160-10 meter amateur bands, including the
new WARC bands, and also incorporates a '
150kHz-30 MHz general-coverage receiver
that has an exce ptionally wide dynamic
range.

Other features include dual digital VFO's,
eight memori es, memory scan, program -

PANEL METER , model 555, is a micro­
processor-based instrument offering many
display, measuring, and monitoring features.
This software-programmable bargraph meter
provides up to ::':: 0.2% digital accuracy with
an analog display for process control, medic­
al electronics, relay meter, quality control,
and machine-tool and test-equipment ap­
plications.

Standard ranges are 0-50 mV, 0-1 mA and
4-20 mA with a dual channel (two separate
inputs and outputs) standard-display mode.
Other internal ranges are available from 50
millivolts to 200 volts, and 500 microamps to
100 millamps. The model 555 can be con­
verted to single channel simply by removing a
jumper wire, thus permitting the second
channel to operate as an expanded scale for
improved resolution, or for visual storage and
display of set points.

sets and a VCR input and output. A 13­
pushbutton control panel provides complete
and convenient video-system selection.

The Mr. Video Master Control Center is
priced at $49.95.-Jascon Products Co.,
Inc., 217 NE 46th,Oklahoma City, OK 73101.

CIRCLE 143 ON FREE INFORMATION CARD

View of wir e at
end o f bit bein g

L-li_..:....;;. ... w rapped on p os t.

@ J/eelOi&~!teompaJ1Jj
12460 Gladstone Ave., P.O. Box 4336, SYlmar, CA 91342-0336, phone (213) 365-9661

Price Subj ec t t o Change Without Notice. 828108
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NEW PRODUCTS
continued fr om page 38

countered , a non-rhythmic interrupted beep­
ing is sounded. When radar signals of suf­
ficient strength are encountered, a steady­
alarm signal of two beeps per second is
sounded, thus providing a "reminder" to driv­
ers to stay within the speed limits.

The Radar Intercept, model IN has a sug­
gested retail price of $299.95.- Leisure
Time Development Corporation, 1931 Mott
Avenue, Far Rockaway, NY 11691.

CONTROL CENTER, Mr. Video Master Con­
trol Center provides six video inputs and
three outputs, which will accommodate two
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New!•••the 25"Heathkit
Television Computer System

Mall to:
Heath Company,
Dept. 020-022

-~...::;:, llI' Benton Harbor, MI 49022

1'"G;;;';;7nfi;;;;;ati;;;ih;--l
FREE
HEATHKIT CATALOG :

I
I
I
I

Name----------1
Address 1
c~ I
State Zip IL :J

GX-390

Battery back-up preserves
important data. And an
Exclusion Password will

protect preset picture
fidelity parameters.

More to come.
New modules are arriving

soon, to bring you further
into the telecbnsumer age:

Directory Dialer and
Modem Interface.

GR-3000 will become a
two-way speaker phone

with memory, auto-dial
and modem capabilities.

Serial Interface will
instantly access outside

computer services and infor­
mation, plus provide RS-232 /C
interface with any compatible
computer in the world,
and work as a
superb color
graphics terminal.
The Programmer
will add greater
memory for
programming TV
functions and control
protocol for remote computing.

View a GR-3000 today at your
nearby Heathkit Electronic Center,
or act now and call toll-free
800-253-0570 for Visa or Master­
Card orders.

••••not lUst atv
Heathkit®

Simulated reception
CIRCLE 18 ON FREE INFORMATION CARD

The GR-3000 Television Computer internal components to be ready
System is the only receiver de- for more advanced data retrieval,
signed to bring you all the unlimited telephonic networking, and other
information plus entertainment in growing life-service technologies.
this spectacular new era of multi- Buteven now,with standard chassis,
source televiewing. .d~~;;;;;;;;::;~ GR-3000 is television
An exclusive new as you've never seen

it before. Why?
mlcroprocessor- A multi-level screen
based "teleplex" display delivers your
receiver. choice of 4 test pat-
The GR-3000 is an terns, super-steady Monitor
expandable kit with Mode, and the Message Center
plug-in capacity for eight micro- with 16 combinational text and
processor controlled modules. The backdrop colors. The broadcast
basic modules are here now. In screen offers direct audio and vid-
coming months, you can add new eo i/o, an ultra-clear picture with

channel, time and date overlay.

~
1lli~~;;;;;;i:::~S:i X screens of 'help' hints makethe system user-friendly.

Infrared telemetry Remote
Control. This56-key pad

can access almost every
programmable feature

under microcommand, in­
cluding all adjustments for
picture correction. And the

imagination-stretching Learn
Mode function, for infinitely
versatile sequenced oper­

ation. Type in personal
messages on your GR-3000
and the real-time calendar
clock displays them when­

ever y~u want.

Introducing the new
GR-3000...the first
information center,
telephone, terminal,
video bulletin board,
modem and micro­
computer interface...
all part of the most
future-thinking color
television available
for tomorrow, today.
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mabie band scan, fluorescent-tube digital
display, and all-mode squelch. There is also
VOX, a speech processor, IF shift, notch fil-

ter, and a NARROW-W IDE filter-selector switch
for use with various optional filters.

The suggested retail price of the model
TS-430S is $899.95. - Tr io-Kenwood
Communicat ions, Inc., 1111 West Walnut
Street, Compton, CA 90220.

SURGE PROTECTORS, the Transi-Traps,
are the first devices available in the electron­
ics marketthatare designedwith an "isolated
ground" that keeps damaging arc-energy off
the chassis of communications equipment
and routes it directly to ground.

i
"'\.. . .t , c:
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GRAB HOLD OF 1983 TECHNOLOGY
WITH A SAMS BOOK!

en
a
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SAMS 1M

BOOKS

Learn about dig ital basics, workin~ w ith f iber op t ics,
gene rat ing electronic mu sic, building intrusion alarms,
managing home energy w ith your microcomputer, and more!
Find out how YOU can do them all with these Sams Books :

HOWARD W. SAMS CRASH COURSE IN DIGITAL
TECHNOLOGY is our newes t Sams Crash Course! It qu ickly
provides you w ith digital circuit fundamenta ls, including
state-of-the-art components, ICs, techniques, methods, and
developments. No prior knowledge of digita ls is necessary!
No. 21845, $20.95

BUILDING AND INSTALLING ELECTRONIC INTRUSION
ALARMS (3rd Edition) helps you bu ild your own protection
against robbery, burglary, and eavesdropping in your home
or car. Also covers person nel identification and verification,
as well as detection of concealed weapons ! No . 21954, $10.95

FIBER OPTICS COMMUNICATIONS , EXPERIMENTS &
PROJECTS clearly explains light-beam communication
fundamentals , introduces you to the simple electronic
devices used , and lets you participate in transmitting and
receiving both voice and music by means of a light beam
travelling along a slende r glass f iber! No. 21834, $15.95

ELECTRONIC MUSIC CIRCUITS shows you how to bu ild a
custom electronic music synthesizer, outlines numerous other
desiqns , and then shows you how to modify them to ach ieve
particu lar responses . Many of the circuits can be used for
special effects wit h gu ita rs and other musical inst ruments.
No. 21833 , $16.95

COMPUTER-ASSISTED HOME ENERGY MANAGEMENT helps
you create a working energy-monitor for your home, using
your microcomputer coupled to inexpensive temperatu re
sensors and other easily built system hardware. Includes
all deta ils, necessary prog rams, documentation, and mo re.
No. 21817, $15.95

To order your Sams Books, call 800-428-3696 or
317-298-5566 and reference AD256.

HOWARD W. SAMS & CO., INC.
4300 West 62nd Street· P.O. Box 7092· Indianapolis, IN 46206
Offer good in USA only and expires 7/31/83. Prices subject to change without notice.
in Canada, contact Lenbrook Industr ies, Ltd., Scarboro ugh, Ontar io.
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The Transi- Trap protector features a
replaceable Arc-Plug cartridge that uses a
special gas-filled ceramic tube that safely
bypasses surges to ground and will fire
thousands of times before requiring replace­
ment. The Trensi-Trap is connected in line
between the receiver or transce iver and
amplifier, or between the amplifier and the
antenna. Configurations are available to
accommodate UHF-type and N-type con­
ductors,200-wattand 2-kilowattoutputs, and
insuper low-lossmodels (0.1 dB at 500 MHz)
for use through VHF and UHF.

The Trensi-Trap units range in price from
$19.95 to $44.95. - Alpha Delta Com­
municat ions, PO Box 571, Centerville, OH
45459.

EXPANDER, model MH89 Plus 3, is a bus
expander for Heath/Zenith model H891Z90
computers. This accessory exactly doubles

CIRCLE 147 ON FREE INFORMATION CARD
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A bench fun of dragons
and no relief?

Send in old reliable Keithley 179A. It could help you save the game. Get the high­
performance accuracy you need today, and field-installable IEEE-488 compatibility you'll
need soon. Our oversize LED is easier to read. And non-sinuso idal waveforms won 't throw
you a curve with our TRMS. Here 's your workhorse Portable/Bench DMM at a price that
won't strike out your budget. Keithley DMMs and Thermometers. The Dragon Slayers.

I<EITHLEY
Write Tom Hayden for your free , !rameable 9 x 12" dragon poster. Keithley Instruments, Inc., 28775 Aurora Road, Cleveland, Ohio 44139.
Phone 216· 248-0400. Telex: 98 -5469.

CIRCLE 22 ON FREE INFORMATION CARD

179A Features
• Five full functions
• 10~V sensitivity
• 20A capability
• 0.04% DCV accuracy
• HI-LOn
• Field-installable

battery pack
• Field·lnstallabl e

IEEE·488 Interf ace

• $379
Price U.S.A. only.

:s::»
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the 1/0 expansion capabi lities of those
machines, while keeping them all-in-one. The
model MH89 Plus 3 replaces the right-hand
accessory area with a s-slot mother board,
creating 3 additional slots. That provides am­
ple room for the many accessory and periph­
eral cards offered for those machines, with­
out the need of external boxes or cables.

The design of the model MH89 Plus 3 al­
lows it to be installed in minutes, without
soldering or cutting traces. In use, it is invis­
ible to the user and requires no programming
or system modification. The added slots
occupy previously unused port addresses.
Devices to be run off those slots should have
their software configured for the new port
number.

The model MH89 Plus 3 keeps all acces­
sory boards on the right side of the machine.
It does not interefere with the left side
memory-expansion area.All accessory cards
remain vertical for best cooling.

The model MH89 Plus 3 is priced at
$150.00 plus a $5 shipping charge, comes
with full documentation , and has a one-year
warranty (CA residents add 6% tax). - Mako
Data Products, 1441-#B N. Red Gum, An­
aheim, CA 92806.

RECEIVER, model R-2000, is an all-mode
communicati on s receiver that covers
150kHz-30MHz in 30 bands. Designed to fill
the needs of the short-wave listener as well
as the radio amateur, this new radio is cap­
able of receiving signals on AM, USB, LSB,
CW, and FM.

The model R-2000 has digital VFO's, 10
memories that store frequency, band, and
mode data, memory scan, programmable

band scan, and dual 24-hour quartz clocks
with a timer that can be programmed to turn
the radio on and off on a pre-selected sched­
ule. Additional features include a built- in
lithium-battery memory back-up (estimated

- -- -- - --_ ...-,: ~ 0_.- ------- :- -----
-'2::lI~':"W~
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5-year life), fluorescent-tube digital display, 3
built-in IF filters with switch, manual UplDOWN
band scan , squelch, " S" meter, noise­
blanker, and RF step attenuator. It operates
on 100/120/220/240 VAC, or may be op­
erated on 13.8 VDC using an optional DCK-1
cable kit.

The model R-2000 has a suggested retail
price of $599.95. - Trio-Kenwood Com­
munications, Inc., 1111 West Walnut
Street, Compton, CA 90220.

DMM, model 80268, is an eight-funct ion
handheld model that features true RMS AC
capabilities while retaining all of the perfor­
mance and versatility features of the earlier
models in the 80268 series. Like those oth­
ers, the model 80268 has an easy-to-read
front panel; a heavy-duty 600-volt dual-fuse
system on the current input to protect against
high-energy inputs; non-skid rubber feet and
a locking tilt bail, which keep the instrument

firmly in place; two-year parts and labor war­
ranty, and a one-year calibration cycle. An
audible continuity checker is also built in.

The model 80268 is priced at $219.00. ­
John Fluke Mfg. Co. , Inc., PO Box
C9090,Everett, WA 98206. R-E

DIRECT
FACTORY

CONSUMER
REBATE

CERTIFICATE
INCLUDED!

BKP1530 SPECIFICATIONS:
- Delayedsweepoperation forsweep expansion up
to 1000V - 5 mVdivisionsensitivity selectable 2
mV to 20MHz _ Variable hold-off pulse train
display - Single-sweep for nonrepetitive wave­
forms - Built- in triggering filters - Video sync
separator standard - CHOP orALTERNATE dis­
play _ Differential inputcapability - 11.7nSrise
timefor short durationpulses - Alternate trigger
capabil ity - Front panel x-yoperation _ 10;1/ref­
erenceldirect probes inclJded

30 MHz
DUAL TRACE· DELAYED SWEEP

RQBKP153D List Price: $875.00

$625.00
(ShippingWeight 20 Ibs.)

SAVE $301.0011
INCLUDING REBATE

BKP1535 SPECIFICATIONS:
- 35MHzresponse; usable beyond 50 MHz - 2
mV/cm verticalsensitivity _ Signal delay linefor
accurateviewofhighfrequencypulse leadingedge
- Alternate trigger capability _ Automatic or
manual selectionof CHOPAND ALTERNATE dua~

tracedisplay - Variable hoIl!-offfor accuratepulse
traindisplay _ Videosyncseparators standard _
Built-in triggering filters _ PDA CRT with P31
phosphor - 10;1/refJdirect probes included _
Differential inputcapabil ity

35 MHz
DUAL TRACE - TRIGGERED

RQBKP1535 List Price $950.00

$695.00
(Shipping Weight 20 100.)

SAVE $430.0011
INCLUDING REBATE

2 Probes
Included

With Each
Scope!

TOLL FREE:
(8001 423-592

DUAL TIME BASE!
CALIBRATED DELAYED SWEEP!

• 100MHz BKP1590, 70MHz BKP1 570 • Lightedfunctionpushbuttons employing
• 1mVidivison sensitivity electronic switching with non-volatile
• 500fLVldivision cascade sensitivity RAM memory
• Four-input operation provides triggerview • 8 x 10 cminternal graticule CRT

on 4 separate inputs • Video sync separator standard
• Alternate time base operation • Dual intensify controls
• 20 MHz bandwidth limiter CH1 & CH2 • Vol tage and current probecalibrators

(BKP1 590 only)

100 MHz 70 MHz
8 TRACE - 4 CHANNEL 8 TRACE - 4 CHANNEL

BPB~P1590 List Price: $1995.00 BPBKP1570 List Price: $1395.00

$1449.00 $995.00
(ShippingWeight18100.) (Shipping Weight 18 100.)

SAVE $546.0011 SAVE $400.00!!

~"
S~...~_·--·....-----.

PRIORITY ONE ELECTRONICS 9161 DEERING AVE. • CHATSWORTH, CA 91311
ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709·5111 RETAIL STORES: (Chalsworth:) (213) 709-5464 (Irvine:) (714) 668-1411
Terms. U.S. VIS" MC.BAC.Check. Money Order. U.S. Funds Only.CAresidents add 6'12% SalesTax. MINIMUM PREPAIDORDER $15.00. Include MINIMUM SHIPPiNG& HANDLING01$3.00 forthefirst3l bs.plus40t foreach
additIOnal pound..Orders(Ner50Ibs. sent freight collectJust In case.pleaseinclude your phone number. Prices subjecttochange without notice. Wewilldoourbest tomaintainprices throughMay.1983. Credit Cardorderswill be
charged appropriate freight If youhaven't received your Winter '83 Engineering Selection guide. send for your copy today! Sale prices for prepaid orders only.
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Hundreds of time- and
money-saving ideas for

hobbyists, experimenters
and technicians!

Select 5 fact-filled volumes
for only $295 (total value up to $98 .75)

1506
List $12.95

Phone _

338 973 1108 1120 1128 1160 1183 1199
1211 1233 1245 1276 1277 1288 1300

1306 1332 1346 1383 1393 1406 1435 1436
1451 1465 1474 1476 1486 1506 1536

7 very good reasons to try
Electronics Book Club

Blue Ridge Summit, PA 17214

• Reduced Member Prices. Save 20% to 75% on books sure
to increase your know-how
• Satisfaction Guaranteed. All books returnable within 10
days without obligation
• Club News Bulletins. All about current selections-mains,
alternates, extras-plus bonus offers. Comes 13 times a year
with dozens of up-to-the-minute titles you can pick from
• "Automatic Order." Do nothing, and the Main selection
will be sh ipped automatically! But . .. if you want an Alter­
nate Selection-or no books at all-we' ll follo w the instruc­
tions you give on the reply form provided with every News
Bulletin
• Continuing Benefits. Get a Dividend Certificate with every
book purchased after fulfilling membership obligation, and
qualify for discounts on many other volumes
• Bonus Specials. Take advantage of sales, events, and
added-value promotions
• Exceptional Quality. All books are first -rate publisher's
edit ions, filled with useful, up -to-the-minute information

1-------------------,
: ~ ~~~~~~~~~I.~~~~glUB
II Please accept my membership in Electronics Book Club and

send the 5 volumes circled below, billing me $2.95 plus
I shipping and handling charges. Ifnot satisfied, I may return
I the books within ten days without obligation and have my

I membership cancelled. I agree to purchase 4 or more books
at reduced Club prices (plus shipping/handling) during the

I next 12 months, and may resign any time thereafter.

I
I
I
I Name - - - - - --- --­

I Address

I City ---- - --- - -------­

I State Zip _ _

I Valid for new members on ly. (Orders outs ide U.S. or Canada must be prepaid in
Intern ational Money Orde rs in U.S. dollars. Canada must remit in U.S. dollars .)

L Th is order subject to acceptance by Electro nics Book Club. RE-583-------------------- <0
ex>
(.0)
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COMPUTER CORNER
Select ing a terminal
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MANY PEOPLE PURCHASE TH EIR FIR ST

microcomputer system as a complete
package that includes the computer ,
video display, printer, and software .
There are those, however , who will want
to buy the components separately. In do­
ing so, they can put together a system
tailored to their specific requirements .

Last month , we discussed the options
available when purchasing a printer for
your computer system. This month, we
will explore data terminals.

A terminal consists of two main parts:
the keyboard and the display screen. The
terminal accepts data from the user (via
the keyboard) and sends it to the computer
where it is processed .' The terminal then
gives the processed data back to the user
(via the display screen) . Besides the CRT
screen and keyboard, the terminal in­
cludes a built-in controller and com­
munications port(s).

What to look for
Let ' s first look at a few design factors

that should be considered when you shop
for a terminal. Many studies have been
conducted to explore possible health
hazards connected to using inferior or
imporperly- situated CRT screens. Eye­
strain, neck-muscle stress, and headaches
have all been traced to improperly used or
poorly designed computer workstations.
Terminals that have been designed to
eliminate those strain factors are termed
"ergonomic," and the right terminal can
help you avoid such problems.

One feature you may want to consider
is a detatchable keyboard-it gives you
much more flexibility. If your terminal is
made up of two sections (keyboard and
display screen), then is it easier to place
them where they will be more comfort­
able to use. For instance, if you need a lot
of tabletop space when you are using your
computer, you can put the display on 11
shelf above the table. (That's something
you can' t do if the keyboard is attatched to
it-unless you have very long arms.) If
you need still more space to lay out plans,
papers, or what have you, then you can
even put the keyboard in your lap. If you
do decide on a detachable keyboard, I'd
advise getting one with a coiled cord-it
keeps things neater.

A further note on keyboards: If you will

' Managing Editor, Interface Age magazine

-------

FIG. 1

be enterin g large amount s of numeric
data, then a keyboard with a separate
number-entry keypad will be almost a
necessity. Entering numerical data on a
standard keyboard can be very time con­
suming, frustrating, and inefficient.

Displays
There are some things that you 'll want

to look for--or should I say that there are
some things that you' ll want to avoid.
First, you want the display to be stable . A
display that flickers or jitters excessively
can be an annoyance, a distraction, and
fatiguing as well. You will also want to
make sure that the size of the characters is
adequate for legibility. If the screen is too
small, the leiters will be cramped together
and eyestrain will occur. A 12-inch
screen displaying a standard format of
1,920 characters (24 lines of 80 charact­
ers) is often considered a good size both
for legibility and for its ability to display a
reasonable amount of information on the
screen at one time. Also, since a line on
8V2 x II paper is generally about 66
characters long, the SO-column display
can give you a good idea of what your
final output will look like.

The size of the screen is not the only
facto r that determines the size of the
characters. For example some terminals
display fewer-but-larger characters than
others-say, 40 per line instead of the
more-or-Iess standard 80. Although you
want the size of the characters to be rea­
sonably large, you don 't want them to be

too large-it limits the usefulness of the
terminal for many serious applications
(such as word processing).

Another feature to consider in examin­
ing the terminal is variable brightness. A
terminal should have a brightness control
knob-much like the picture adjustments
on a typical television--or some other
means (such as software control) to allow
you to set it for maximum readability .

Some terminals do not include the abil­
ity to highlight certain characters. High­
lighting is accomplished by putting
characters in reverse video . Reverse
video is simply what its name implies. If
your terminal normall y displ ays light
characters on a dark background , then
reverse video would show dark characters
on a light background . The highlighting
can be used to make certain characters
stand out. For example, in a word ­
processing application , a block of text
that you want to delete , move, or change
can be shown in reverse video so that it
stands out.

Some terminals use blinking characters
instead of highlighting for the same pur­
pose. Others use half-intensity charact­
ers . Still other terminals are capable of
producing both reverse video and half­
intensity characters (and may even in­
clude blinking ones).

While reverse video, etc . is normally
controlled by the software that you' re us­
ing with your computer, some terminals
are not capable of producing certain types
of displays, even if the software calls for
them.

Scrolling is another feature that you
should look for on a terminal. Some ter­
minals allow you to scroll only line-by­
line or only page-by-page. Others permit
both line-by-line scrolling and page-by­
page scrolling-a definate advantage. In
many applications (but not all) scrolling,
like reverse video, is controlled by the
software. However , keep in mind that
even if the software permits (or demands)
scrolling, the terminal may not.

There is one point we should mention
before moving on. When you are buying
software, you should check it carefully
and compare it with other similar pack­
ages to make sure that it takes advantage
of the full range of features that you have
on your own terminal.

Other factors to keep in mind are
graphics capabilities and upper/lower
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If you're serious about learning (or
teaching) howmicroprocessors work,
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Professor.
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microcomputer technology. We will
provide a listof appropriate literature
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case character capacities . If you plan to
display charts, graphs, or other visual for­
mats on your screen (like what is shown in
Fig. Ion the MVI-lOO terminal from Col­
orgraphic Communications Corp. , Atlan­
ta, GA), check the range of graphic s
capabilities available with the terminal.
Some units may only be able to do block
or straight-line graphics, but not curves.
A few-usually inexpensive-terminals
can display only upper-case letters. That
won't be very useful for you if it is your
plan to use the computer for word ­
processing applications.

We should not end this discussion of
di spl ays witho ut menti oning co lor
capability. Although many feel that color
displays are not necessary (and in most
business applications they really aren 't) ,
color can add emphasis when you need it.
For example, they can be useful in any
situation that requires the disp lay of
graphs, bar or pie charts, and the like.

Dumb and intelligent terminals
There are two types of terminals­

dumb and intelligent (or smart). An in­
telligent terminal can be custom ­
programmed by the user, while a dumb
terminal cannot. For example, many in­
telligent terminals, when coupled with
the appropriate software, use special­
fun ction keys that add rapid and in­
stantaneous commands to the standard
data-m anipulation functions . For in-

stance , if you often use a particular
function-moving blocks of text around,
for example-the terminal can be pro­
grammed to accomplished that with one
touch of a special-function key. A dumb
terminal, on the other hand, may require
many more steps or keystrokes-and
much more time-to accomplish the
same task . A dumb terminal, because it
can do nothing more than act as a key­
board and display screen is often referred
to as a "glass teletype ."

There are two other factors should be
considered in selecting a terminal-the
baud rate and the operational modes (half­
duplex or full-duplex).

The baud rate is the data-transmission
rate. Most terminals have adjustable baud
rates and you should be sure that the one
you purchase also does-we'll explain
why. Say, for example, that you are using
your terminal to communicate over the
phone lines (via a modem) with an in­
formantion network or remote data base.
Then you will have to send data at 300
baud. However, if the terminal is hard­
wired to an in-house computer or another
terminal, then you can use a much faster
rate-typically up to 9600 baud. (Divid­
ing the baud rate by 10 closely approxi­
mates the number of characters transmit­
ted per second. For example, a baud rate
of75 would transmit about 7.5 characters
per second.)

You may also want to be able to switch-

select either half-duplex or full-duplex
operation. Let's see what that means. In
the half-duplex mode, any character that
you type will be displayed on your screen
at the same time that it is transmitted to
the network or computer. In the full­
duplex mode , however , the character you
type is not displayed until the terminal
receives an echo from the computer, data
base , etc . Full-duple x manipulation will
cause a bit of a time lag, although it's
usually not serious . However, in a multi­
user system, the process will sometimes
slow things down considerably.

The bigge st advantage to the full­
duplex mode is verification of correct
data transmission to the CPU. If there is a
malfunction in this passage of informa­
tion, you will not know about it in the
half-duplex mode, as the character you
entered will still be disp layed on the
screen. Meanwhile, the CPU will be re­
ceiving " garbage" (the commonly-used
term for erroneous data), which you will
not be aware of until you try to print out a
document or otherwise extract some of
the information.

For applications requiring frequent
simultaneous use of many terminals, you
may want to use the half-duplex mode for
the sake of speed. The terminal should
include a switch that will allow you to use
either half- or full-duplex modes , so
you'll be able to use it for the greatest
variety of applications. R·E

Syntron Computer 74LS LM300H 35
74LSOO " r4LSS5 .ae 14 lS13i 50 T4lS"" .. 14l S2t t u. lM 30 1N .30

48K RAM Runs Apple
704lS0 2 " r <4ls73 31 r 4l $ 14 5 115 74L$195 .. 74L.:J23 '55 l M301H ..

* r 4 LS03 " r4lS14 35 r 4 l $ 14 r 1.75 1.LS196 .re r 4 lS352 ,os LM301H ..
14 LS04 .23 r4lS75 ~, 74lS14S 1.35 74 l$197 " r4lS3S3 1.05 lM)08AN ".Hardware & Software UlS05 ' 0 1 4 l S1 & 31 74l$1 51 55 r 4lS22 1 .. 14lS38S .. U.I300 K 12.
74 LSOS " 74 lS18 " 74 lS1S3 50 74lS240 .. 14 lS3U .. l M3 10 ,..

s669. 95 14lSlXf ." 74 l5a3 .. 74 lS1S4 ' " r4 LS241 .. 74 LS367 .rs t ....3 '1 50
14L$IO 23 14l$8S 00 14 l$155 " 74 lS242 .. 74 l$368 .. lM311K a.
74 L$11 30 74 lsaa 30 r 4 lS156 .rs r4 lS243 1,25 1oflS37J 00 Lt.l318H ...
r.lSl2 " r 4lS90 • 0 relSI51 55 1 .. l S2 .... .. 1" LS31.. .. U A322 ".1" LS13 <0 104lS91 .. 1" LS158 .. 1" LS2"5 ". 1" l$31 5 .rs LM323 K ,..
1" LS1" .. 1"L 592 .s0 1" LSl 60 .. 7" LS2.. 7 1,10 104LS3 77 .. LM32" 55
1"LS15 ,. 1"L 593 50 7" LS1&1 .. 1" LS2048 110 104L$3 78 .. LM339 ..
104L$20 " 104LS95 .. 104LS182 .. 104LS2''9 11 0 1" L$319 1.10 LM3" 8 , as
1" Ls2 1 '0 7" l Sge es 104LS183 .. 7" LS25 1 55 1" LS3 88 .. LM358 ..

RANA Systems
1" LS22 ,. 7" lS101 31 104LS18'' .. 7" LS253 55 1"LS390 1,15 LM3&O 1.10
1" LS28 ae 104lS1()g 31 1"lS185 .. 104l5251 50 104lS393 1,15 LM381 ".1" l S21 ,. 104lS112 31 104LS188 1.75 1"L$158 .55 1"lS395 1.15 LM,.. "0

Apple Drives
1"lS28 ,. 104lS113 .31 104lS 1Ui ". 104LS259 1.25 1"lS3" " . l M531 U.
1" l S30 ,. l"lS IU 31 104l5 189 ". 7"lS280 55 1" l Sotto 1.15
1" l 53 2 27 104lS12 2 .. 1"l$110 ". 7"l$188 55 104LS623 '"

lM555 27

1"l133 35 104lS123 .. 7"lS1 13 .. 7"l$173 1."5 104lS668 , as l M556 " 0

$435.00 w/controller MONITORS {t (t 1"l537 30 104LS125 .. 104lS11'' 55 104ls2 19 .. 1"LS669 1.25 l M5S8 ,..
104lS38 32 1"L$126 .. 104LS115 .. 1" L$180 ". 1"lS670 ... lM585 ..
104lSot 2 .. 7" LS13 2 51 104L5181 U. 104l$183 .. 7" lS683 '"

LMSfi6 1.045

$385.00 w/o controller ZENITH # ZVM-121 1" lSot8 " 1" lS133 55 1" LSl90 .. 104l,2to .. 1"lS685 ,to LM103 "104l$.49 " 1" lS136 31 1" LS191 .. 104LS293 .. 7" LS68 1 3 50 lM1 09 <0

7" lS51 " 1" l$131 .. 104lS192 " ''' lS295 .. 104lS1ll3 1695 lM 1 10 "12in. 15MHz.lGREEN Phos. 104L5504 as 104l5138 50 1" lS193 " 1" l$2U .. lM 11 1 ..
lM 120 , 75

1-..599.00*
l M123 55

SUPER 3.5ampPOWER SUjtLY 74S lM 133 ..
l M1.. 1·8 as

BMC#BM-12EUN "500 30 1" 53 2 <0 7"$138 .. 1"519" ". 7"52&0 ," lM1041N· l .. 35

for APPLE --- $95 .00 104502 30 1" 53 1 .. 1045 1"0 <0 1"$195 ". 1" 5287 a. l M1041H 35

12in 20 MHz./GREEN Phos .
"503 30 '''''' .. 1045151 .. ' '' 51 0 1 '50 104S2aa ". lM7"1 ..
"'"' 30 74550 es 1" 5 151 .ss 10452"0 U. 7045289 ... lM115 es

Diskette Storage BOX Non-GIa,. Sc.-.. 1" 505 30 704S51 " ' '' 5 158 .. 1" 52'" U. 7045299 ... >330 , 00
re sce 30 "... .as 7045181 ". 1" $2•• ,.. 1.$313 ,.. 13.9 , 75

1_$13400* ",.,. 35 1.565 as 1" $ 1&3 31. , . 52 51 .. 1. $3 704 ,.. " 50 '"
5~in )5/ ~ Bin.>51

704510 " 7045704 50 7. 5 11. .. 1. 5253 .. 1.5381 , 00
1358 ".

BMC*BM1401RGB
1 . 5 11 35 1" 58 5 1.25 1045115 .. 1" 5251 .. 1d·u. '50 1312 ,..
704515 35 7. 588 35 1"5182 1 15 104$1511 .. 704$.411 H' 1. 51 55
1" 520 .as 1.5112 .. 704$168 ". 70452&0 55 , . 84,12 H' ' . 88 ..

$2.50ea. $10.00: '3.50 $15.00 1lin. «RGB» COLOR
,.522 .ae 704512" 25O 1. 5 189 ,.. 7045275 1295 1"84,704 H'
1"530 30 1.5132 "0

104 89 ..
,.96 ..

with Apple interface! ! EPROMS 1118 " ".
'50 ' " 0

1_$425.00
1102 e s s 2 716 2 73 2 " Sl5 2532 1125 21&. " 50 " 5511 "2701 ".

Diskette SALE! ! 8000
en I.e. 1031 ' 55 11155 ... 11212 ,.. 82 5 1-' 515 11219
0 «Wabash» (2vol.) Master IOIOA 31' ' 20' 2.50 822 " '" 825 5 ....5 87 .8·11

Z 101.. . 50

0 \\....'\ . 5J,4 8rlch *49.95 6500·6800
a:

' 50' ... eeoc ' " 68 10 a . .... 1 2 ~(j 68 52
f- 55/10 $17. 50 $20.00 SOCKETS 8522 ." ..ca ' " .." 3 00 .." 11 Sl5 88&0
0 65 32 1025 8100 "50 ...0 '0 50 " 50 . 25
W SO •--l SSIDD 27.40 30.40 • Z80W ..
0 '" llOCPU 3" l80PIO 595 lllOACP U .00 lllOAP IO 825 l80SJO

DS/5D 34.90 '" l SOCTC ... lSO SIO /2 12 50 ZaoACTC '50

0 " 20
22« .. RAM S

a: DS/DD 32fJO 37.40 ..
40

52



Now electronics technicians can get into VCR Servicing quickly and easily

Learn protessional VCR servicing
at home or In your shop

with exclusive videotaped
demonstrations

2600-053

Professionals. Examine it for 15 full
days , look over the lessons, sample the
videotape. If you' re not fully satisfie d
that this is the kind of trainin g you and
your people need to get into the profit­
able VCR servicing business , return it
for a prompt and full refund, including
postage . Act now , and start adding new
business to your business .

Covers Beta and VHS
systems with actual

---~\ instruction on
videotape.

Card Number ExpirationDate: _

Signature; _
(requiredforcreditcardsales)

Name (please print) _

Company' _

Street, _

Cily/StatelZipJ _

Enclosed is my 0 check 0 moneyorder for $179.95 (D.C.residents add 6%tax)Make check payable toNRI
Charge to 0 VISA 0 MasterCard _

InterbankNumber

The Best Professional
Training

This excl usive self-study cour se has
been developed by the professional s at
NRI. NRI has trained more television
technicians than any other electronics
school ! In fact , NRI has consistently
led the way in developing troublesho ot­
ing techn iques for serv icing virtually
every piece of home entertainment Special Introductory Offer
equipment as it appears in the market- Thi s complete VCR trainin g course
place. with two hour videotape is being

Satisfaction Guaranteed offered for a limited time only, on
orders received from this ad, at our low

. .. IS-Day No-Risk introdu ctory price of $ 179 .95. Save
Examination $20 by acting now !

NRI Training For Professionals.. .
Send today ~or the new r:r~I Self- McGraw-Hill Continuing EducationCenter

S~d~C~r~lI~_~r~ ~r~l~~ __32l2,~o~ ~n~W~ne ,£S ~l~ _

YES ,Getme st~r~ed inpro.fitable IRINRI Training For Professionals
• VCR servicing. Rush me my McGraw-Hill Continuing

NRI self-studycourse in VCR Servicingfor , ~ EducationCenter
Professionals. I understand I may return it for t"J Jf":'T 3939 Wisconsin Avenue
a f~ll refund within 15 days if not completely ."in-1'- Washington, DC200 16
satisfied. I •

PLEASE SPECIFYTAPEFORMAT DESIRED 0 VHS 0 BETA

Today , there are more than 10 million
VCRs in use , with people standing in
line to have them serviced. You can
bring this profitable business into your
shop with NRI professiona l train ing in
VCR servicing . Thi s top- leve l tra ining
supports the industry ' s claim that
the best technicians toda y are those
who service VCRs .

Integrated Three-Way
Self-Teaching Program
In one integrated program, NRI

gives you a study guide , 9 instructiona l
uni ts , 2 hours of video training tapes
acco mpanied by a 32-page workbook
that pulls it all togeth er. At hom e or in
your shop, you ' ll cover all the basic
concepts of video recordin g , mec hani­
cal and elec tronic syste ms analyses,
and the latest troubleshoo ting tech­
niqu es. Your workbook and instruction­
al un its also contain an abundance of
diagrams , data , and supplementary
material that makes them valuab le addi­
tions to your serv icing library.

The "How-To" Videotape
Your NRI Act ion Videocassette uses

eve ry modern communications tech ­
nique to make learning fast and easy.
You'll enjoy expert lectures and see
animation and video graphic s that make
every point cry sta l-clear. You'll fo llow
the camera eye into the heart of the
VCR as step- by-step servicing tech­
niqu es are show n. Both electronic and
mechanical troubleshooting are covered
. .. including everything from com ­
plete replacement and adjustme nt of the
recording heads to diagnos ing micro­
processor cont rol fault s.

Plus Training On All The
New Video Systems

Although your course concentrates
on VCRs covering Beta, VHS , and 3/4 /1

U-Matic com mercial VCRs, NRI also
brings you up to speed in other key
areas . You' ll get training in capacitance
and optical video disc players, projec­
tion TV , and video cameras . All are in­
cluded to make you the complete video
technician . There ' s even an optional
final examination for NRI' s VCR Pro­
fessional Certificate .



NEW IDEAS
Liqu id rosin flux

FIG. 1

I agree to the above terms, and grant
Radio-Electronics Magazine the right
to pub lish my idea and to subsequently
repub lish my idea in collect ions or com­
pi lat ions of reprints of similar artic les. I
declare that the attac hed idea is my
own or iginal material and that its publ i­
cation does not vio late any other copy­
right. I also declare that th is materia l
had not been prev iously published .

NEW IDEAS

Th is column is devoted to new ideas.
c ircuits, device applications, construc­
tion techniques, helpf ul hints. etc.

All publ ished entries. upon pub lica­
tion , wi ll earn $25. In addit ion. Panavise
will donate their model 333-The Rapid
Assembly Ci rcuit Board Holder , having a
retai l price of $39.95. It features an eight­
position rotati ng adjustme nt, indexing at
45-degree increments. and six positive
lock positions in the vertica l plane, giving
you a fu ll ten- inch height adjustment for
comfortable work ing. (See photo below .)

APPLICATOR
BRUSH

board s. to pr ime co nnec tio ns . to tin
stranded wires . and so on. You can prob­
ably get by wit hout it: but , be lieve me,
liquid rosin can make many jobs a lot
easier.-Roger F. Sheldon

saw the price she paid for it I deci ded
agai nst it. However. I did manage to get
my hands on an empty fingernai l-polish
remover bottle . Th at bottle was perfect
for what I wanted to use it because it came
with a hand y applicator brush . A little
acetone was used to clean both the bottle
and the brush .

The next problem was to find the rosin .
A violin-repair shop was the source for
that. I mashed up a bit of the ros in-a
piece about as big as the end of my
finger-and coaxed it into the bottle that
was half-filled with aceto ne . It was easy
to tell how much rosin to put in-it dis­
solves very quickly. but little chunks of
rosin form at the bottom of the bottle .
whe n yo u ' ve reached the sa tura t io n
point. Then. no more will dissolve .

Now I had a little bottle of liquid rosin
with its ow n app licator brush . It' s a great
way to put rosin flux on print ed-circuit

ROSIN

knew that the active ingredient in
p r in t e d -circuit-b o ar d c lea ne rs­
aceto ne-dissolves rosin like crazy. So I
we nt to raid my wife ' s ace tone-base d
fingernail-po lish remover-but when I

A FrER I RET IRED . MY INT EREST IN EL EC­

tron ics grew tremendously . Part ly be­
cause of that . I join ed the RSVP (Retired
Senio r Volunteer Program ) and volun­
teered to help high- school electronics stu­
den ts in their e lec tro nics labor ato ry
courses . Recentl y . the students began to
make their ow n printed-circuit boards for
theirprojects. and the instructor decided
that the board s should be tinned (solder
plated ). What the students would do was
to load the board with solder and then sop
it up with Solder Wick. There had to be a
better way to tin a board than that !

One improvement wou ld have been to
use some liquid rosi n solder flux. Howev­
er. that was not readily available. and an
order would have taken month s to fill . A
solution was found . though- we made
our own liquid flux. It' s not very hard to
do . and everything you need is shown in
Fig . I.

Title of Idea

Mail you r idea along with th is coupon
to : New Ideas Radio-Electronics,

200 Park Ave. South,
New York, NY 10003
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The EXPLORERsa·PCcan be expanded at any pace you decide . Invest cnd learn at a poce
that is comfortab le for you . Netrcnlcs is dedicated to supp lying the fi nest hardware and soft­
ware to make this a meaningful learning expe rience . Hard disks , built-in modem board.
eprom burn er . print buff er system plus more w ill be available shortl y. The follo w ing item s
are availabl e now :

Delu xe heavy-duty stee l cab inet that houses either two 5'1.4 " f loppies or a 5'/. " hard disk
w ith one floppy . This cab inet fea tures a brush-finish front ponel and a wood -gra ined sleev e
that gives the unit a real profess ional look .

o EXPLORER as ·PC Cob;ne r...Sl99.95 + IB.oo p&L
A heavy·du ty open frame power supply wi th fan that can be used in your own cabinet or

insta lled into the Netronic cabi net is avai lable as foll ow s:
o 100mp power supply fo r system + 2 f loppies.. .S149.95 + 8.00 p&i.
o As abo ve + ext ra power for 1 hard disk .. .$l69 ,95 + 8.00 p&i.
OI BMcompatib le disk con trolle r boo rd. Cont rols four 51f. " floppy dr ives (w / 2 drive coble)
o Available wi red and tested anly .. .S2S0.oo + 8.00 p&L
o The monitors and 810S source list ings are available on either disk or hard copy at $35 .00.

Please specify format and system required .
o INTEl 9JB6/ fK)88user manual ...S15.00 + 1.50 p&i.
o THEB066 BOOK by RECTOR & ALEX.. .S16.oo + 1.50 p&L
O Sped ol IBMcompatible .y stem , w;' h keyboard . color gra phk:. boord . floppyd;.k control­

ler . M K RAM , cabinet , standard power supply and a single 5 1;' '' f loppy dr ive...Sl899 .95 +
zs.oo es ;
",BAi PC is a reg istered trad emark of 18.1\-\ Corporation

NETRONICS NEW 16 BIT EXPLORER 88-PC ee e $39ge95

r--~IBM COMPATIBLE

LEARN 1. l iT TECHNOLOGY IN EAST LO W.CO ST STEPS. Th;. z -becrd .y.tem Iectures
(1) an 8088 mother board with a 5-510t ex pansion bus tha t will accep t any hardware designed
for the IBM personal computer and (2) a 64K (expendable to 256K) memo ry boar d tha i also
fea tures on IBMcompatib le RS232 communications por t . A ll circuits ore fun ctionall y equi va­
lent to the IBM except for the cossette ROMS. This means thot all programs w ri tten in basic
designed to run in an IBM can be comp iled to run in thi s system cnd thot any disk-opera ting
system tha t wi ll run on an IBM w ill work dir ectly in the EXPLORER B8-Pe. The syste m mon itor
ROM included in the Sta rte r's syste m features a user-frie ndly ope rati ng system thc t a llows
easy program generation and debugging . The commands includ e display /modify memory..
display / mod ify f89i sters,•.input / output data to 110 ports .. .block moves...single-step trace
mode go / run w ith opti ona l breakpoint and register report s.. .cassette locd /scve w ith fil e
labels plus a comp lete system te st prog ram thot tests and reports condit ion of ROM, RAM,
cassette interfoce , time r, DMAcontrolle r, inte rrupt controller , and the communications port .
These test programs not only allow easy debuggi ng of softw are but they serve as hard ware
and software learn ing tool s.

The EXPLORER 88-PC STARTER'S KIT includes a mother boord . memory ! 1/0 boord . all com­
ponen ts needed , sockets for Ie' s used, one 62·p in bus connector and compl ete assembly/test
instructions. All you need is a soldering iron , solder , a + 5 volt @ 3 amp s & ·5 & + / - 12volt
@.5 amp power suppl y, and a standard RS232 terminal (Net ronics has 2 low-cost one s to
choose from) .

OE xplo,e r as ·pC Stetter' Kit ...5399.95 + IO.oo p&i (w ired & tested. add 100.00).
D extr a 62·pin connectors @ 4.25 ea . ., 1,00 p&i.
If you do not own a terminal you may wont to consider using our IBM compatible kevbocrd

(see pho to ) in conjunction with on IBM compatible color gra phics board. This combinat ion,
although not necessary at th e introductory level. may be desirable if you plan to expand the
EXPLORER 88-PC to be full y IBM compatible . These items requ ire add it ional pow er and are
only available wi red and tested as follows :

o IBMcompatible keyboard ...Sm.95 + 10.00 p&;
o IBM ccmpotlble cclcr board .. .$299.95 + lO.OOp&i
D Add it ional ROM requ ired .. .S35.oo
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w.... distribulors lor .n Syst.ms Plus & Micr. ·
pro s.ftw.... c.n I. r prices. 0 CP/M 2.2 150.00 .
o Micr.s.ft disk b..ic 325 .00. 0 Sp. ci.1 Business
P.c includes CP/M. BASIC. GL, AR. AP & P. yr. n.
699 .95 (.... 625 .00).

5' o'e _
Z;p _

~ NETRON ICS R& D LTD.
333 Litchfield Road.

New Milfo rd. CT 06776

City ,

Add,o,, -4

Prin t Nam e --l
Sign ature

4

AlllI up 10 lOur 6 . r 12 mlg.byll h.rd dISkS I. your
s-tDO sysl.m. Aut. m. llc.ny Instlns n..n I• • ny
sl.nd. rd CPM 2.2 BIDS. 0 6 m.g .b yl.s 2495 .00 +
15.00 pli. 0 12 m.g.byles 2995. 00 + 15 .00 p&l.
o Disk1.I.st y. ur sysl.m c.m Pltibilily 5.00 .

SO nwARE

CLIP AN D MA IL ENTIRE AD
"p&j stands for "pos ta ge & Insurance ." For
Canadlon orders . do uble this a mo unt .
CP/M is a reg . trade mark of Digi tal Research.

TO OR DER Ca n Toll Fr••

800·243-7428
To onI ... 1rom Con necticut o r for techn ica l
alll,tance ca ll (203) 3".t375. Conn •

re,ldents add ' a le ' ta x.
o VISA 0 MAS TERCAR D (Ba nk No .__ l
Acct. No . _

Exp . Doto _

SEND ME THE ITEMS CHECKED IN AD

Ir••h...blinking block cursor...2k on·b.ard RAM .
ASCI, . ncod.d k.y board: 56 k. ys, 128 chmclers .
4k on·board ROM...compl.l . with pow.r supply
& c.b ,n. t.
o SMARTERM VIDEO BOARD: 199.9 5 + 3.00 p&i
o ZENITHVIDEOMOHITOR(green ph.sph. r): 149.95
+ 6.0 0 p&i 0 RF MODULATOR(kn .nly): 8.95 +
1.00 pli 0 3·ft. c. bl. wilh DB 25 eenneeters:
14.95 + 2.00 p&1

HAR D DISK

fASTERM t4 0 199 .95
+ 3.00 pl io Displly f.r ·
mil: 64 ., 32 char/16
~nes ...96 ASCIchar.cl.rs
(un C".)...8 llIud rates ,
150 I. 19 ,200 ...lIn••ul·

pul: RS 232 ·C or 20 m.l..,....====~1Ioop....id•••utpul: 1V PIP
...cursor modes: home
& clear screen, erase to erid of Une, Irue cursor
line, cursor up and down, auto carriage returnl1ine
leedat ends 01 line and auto scrolling...reverse video
...bllnking curs.r...p.rity : .ft ....n, .r .dd ...st.p
bits: I, 1.5. 2...d.t. bits p.r ch.racl.,: 5. 6, 7 ., B...
prinl.r .ulpu l: prints . Rinc.ming d.t. ...lk .n ·b••rd
RAM...2k .n·l>o.1rd ROM...c.mpl.l. with p.w.r sup·
ply, c. bin.1 & 56·k.y ASCI .n cod. d k.yboard .
o Optionll graphics mod.: includ.s 34 Greek &
m.l h plus 30 specill graphic charac lers: 19,95
pr. p. id.
o fASTERM VIDEO IOARD: 99.95 + 3.00 pli .
SMARTERM 10 0 299 .95 +'3.00 pi!. Displ.y
l.rm . 1: specity . nh.r 80 by 24 or 40 by 16...12B
ASCI characlers (u&1 c... )...8 llIud ral.s: 110 10
19.200 ...lIn••ulput: RS232IC .r 20 m. curr.nl
Io. p.... id. . .ulpul: lV PIP.... dning I••tu,.s:
insert/delete line. insert/delete character, lor­
wardlback tlb ...Iine or page Irlnsmrt...page print
luncHon...cursor positioning: up, down, right, lett,
plus absolute cursor positioning wrth rud back...
visualaUributes: undertine,blink, reverse video, hatf
int.nslty & bl.nk ...graphics: 12.000 pixel res.lu li. n
block plus linegraphics, ..on-screen parity indicator...
Plrily: .n, •••n .r .dd ...sl.p bits: 110 b.ud 2• • 11
others 1...printer oUlpul...60 or 50 Hz vertical re-

Use 90 preprogrammedwards or generate your own
words using ph.n .ms. P.rf.CI lor any pr. j. cl Ih.1
needs speech or tor speech development system,
C.n n.cts 10 . ny RS 232 s.ri.1er 8 bil parran.1 ~.rt

or can be used in a stand alone mode. 0 Speak·
easy (board only) 159 .95 + 3.00 p&!. 0 Cabin.t
. nd pow.r transl.,m., 25.00 • 2.00 p&!.
TRS 10 ELECTRIC MO UTH. Plugs inlo Ih. exp.n ·
sion sl.1 en Ih. TRS 80 mod.ls 1 er 3 (specify Iyp.)
o with 143 word set 119.95 + 3.00 p&I.lncludes
s.paral. p.w. r supply. 0 ..c.nd w.rd •• 1 39. 95
+ 1.00 plio..m. sp.cs .. 5·1 00 medel,
APPLE ELECTRIC MOU TH. Sam....bo•• ex·
C.pl Ihi. board plugs inlo . ny 01 Ih. Appl. expan·
sion slols 0 with 143 w. rd ..I 99.9 5 + 3.00 p&!.
o s.c.nd w.rd ..t 39.95 + 1.00 pli. Acc.pts 3
word sels or custom word AOMs.

TUMINALS &.VIDEO

EXPLORER15 St arter I" Disk System - Includes l evel A, 8
Leam c.m,",llng tr. m Ih. g,.und up. St.rt wllh Ih. fI.ppy di. k c. nlr. II., • •ne CDC 8" disk·d,I••, Iwo·
Expl.r.'/85 lev.1 'A' kn which Includes .n expand· drl• • c.b l., Iw. S100 c.nn.clors; just .d d you, own
.bl. mether b• • rd. Th. Kn Includes Ih. 8085 CPU, pow. , supplies, c.bl n.ls .nd hardw. ,. ...O (R.g.
2K M.nn. r pr.gra m us.d I••nl.',lesl , run .nd s... . 51065 .00) SPECIAL 5999 .95 plu. 513 p&l...O 32k
pr. grams plus Ih. p. rts I••11.w y. u 10 sl.rt p.. . St.rter Syst.m . 51 045 .95 plus 513 p&!. 0 48k
grammlng. Jusl .dd • pGw.r supply .nd l.rmln.1 or SI.rt.r Syst.m. 51095.95 plus 513 p&!. 0 64k
hex kl ybo.rd . 0 lEVEL A T. rmln. 1 ••"ion or snrterSyst.m . 51145.95 plus 513 pi!.
o H.x K.yp.d ""I.n~ 0 Addt. any .I.b... EXplor. r sl••1c.bln.t. Ap·l
129.95 + 3.00 p&!. Add Ii•••mp. p.w., supply. l •••1C wnh Iwo 5100 een-
o l ev.1 'B' 49.95 + 2.00 . '" n.cl.rs , disk dri•• c.b1••1 . nd p.w. r supply. Iwo
+ two 100 pin connectors -... t\.;...- sub·D connectors for connecting your printer and
@ 4.85 ••. and h•••• p.w · \ l. rminaJ...(R.g. 5225 ..95) SPECIAL 5199 .95 plus
. rful S·100 c.mpul .r. Add 513 plio
o l • • •1 'C' 39.95 + 2.00 0 Complet. t4K Syst.m. Wir.d & Tesl .d ...
p&1 + fi•• 100 pin c.nnectors I. incr.... S·100 ,;::$..:.1 ~65:..:0;;;. 0:..:0CJp:::IU:..:S..:S.:;2,"6~P&:iI"". === _
slots I. 6. Addmemoryusing Ih. JAWS 16·64KS·100 l,lH..AOAIDS
board . r .d d 0 L•••l '0' 4K I. m.i n bo.rd 49 .95 JAWS MEMORY IOARD. Fe.tu'es the INTEL
+ 2.00 p&!.0 Lev.I 'E· 5.95 + 1.5 0 p&i .dds d. · 82 02 I. r in.isibl. r.f ..sh. Designed I. b. u•• d wilh
coding I. r 8K .12716 .p..ms. N•• d. p.w., supply7 B08 0. 8085 .nd Z80 CPU·s. W.rks in . Rw.n d. ·
U.. lh. 0 5 .mp Ap·l . 13g .95 + 2.00 p&i.S.lecl sign.d 5·1DOcompulers , 10 d.y r.lund (. r exch.ng.
oneof our low-costterminals or usethe a Hex key- wiredunitfor I Kit) onwired units.
p. d w/displly . 1 69.95 + 2.00 p&!. 0 Deluxe 0 16Un 149 .95" 0 16Kwired 179.95"
syst.m c.bin.1 49.95 ..[QJ 0 32KKiI 199 .95" 0 32K wired 239 .95"
3.00 p&!. 0 Opli.n. 1 l.n 0 48K Kil249,95" 0 48K wir.d 299 .95"
16.50 . H.w . dd 0 Micr. · 0 64KKn 299 .95" 0 64K wir.d 359,95 "
s. ft 8K b..ic & • p.w.rful "Add 52 .0 0 p&it••Nab•••.
o Text .di l. r/....mbl.r 4 DRIVE I" f LOPPY CONTRO LLER I OARD
in ROMS. jusl 99.95 .'. Add 0 Singl. d.nsny (singl••r d.ubit sld.d) c.nl,.II.r
o 8" lIoppy 499 .95 + 12.00 plio 0 Floppy c.n · using Ih. WO1771 . Includes Iw...ri.1p. rts. Plugs
I, . n. , b••rd 199.95 + 2.00 p&i.0 A.ppy c.bin.ls inlo .ny S·100 compuler.
& pGw.r supply 69.95 + 3.00 pi!. 0 Tw. dri.. IK 27,. EPROM IOARD, 0 .ddr.ssable .n
c. bl. 29.95 + 1.50 p&i. H.rd disk . Is. ...illbl. 8K p.g. b.und.nes c.mplel. wnh s.ckets 69.95
(se. Insert.) + 2.00 pli. .

O RDER A SPECIAL.PR ICE S. loo ELECTRIC MOUTH. Givey.u, c.mpuI.r Ih.
EXPLORER /IS PAK p.w.r .1 spe.ch. Uses N.II.n.l·s otGITAlKER

o leglnn.r Pak (S... $26.00) . V. u g.1 [ •••1 0 with 143 words 99.95 + 2.00 pI ,. 0 s.cond
A (T. rmlnal V.rsion) wnh M.nit.r S.u rc. li sling w.rd ..1 39 .95 + 1.00 p&i. B••rd .cc.pts up I.
(525 ••Iu.) Ap·l 5·.mp pow. r supply. Inl.1 8085 4 w.rd ..ts.r y. urown cusl. m w.rd r. m chips,
Us. " M. nu.I.. .(R. g. 5199 .95) SPECIAL 5169 .95 .
plus 54 pi!.
o Exper imenter Pak (S. .. 553 .(0) . Y. u g.1
l ...1A (Hex K.YPld/Displ.ay Versl.n) wnh Hex K.y·
p. d/Displ.ay. Inlel 8085 Us., M.nu.1. l •••1 A Hex
M.nn., S.u ,c. listing .nd AP·l 5·.mp . p.w.r sup·
ply...(Reg. 5279 .95) SPECIAL 5219.95 plus 56 plio
o Spacia l Mlc ' aooft IASIC Pak (S••" 5103 .)
. Y. u g.I Lneis A(T.,min.1Versl.n). B.D.(4k RAM)
E. 8k .....sol1ln ROM. Intel 8085 Us., MoInWlI.LI.e1
A M. nn., S. urc. l isting .nd AP·l 5·.mp . p.w. r
supply...(Rlg . $439 .70) SPECIAL 5329.95 plus 57
p&i. 0 Add. R.m·Versi. n Texl Edilor/Ass . mbl.r
(R.quir . s L•••I. B .nd 0 or S100 M.m.ry) ....
599..95 plus 52 pli.
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~DYNASCAN
~ CORPORAT ION

MODEL 1653 $165
Compact Isolated variable
ACSupply.

BUILT-IN LEAKAGE
TESTERFOR OSHA. UL.
CSA TESTS (1655 only]'-- • ..1

6460 West Cortland Street · Chicago . Illinois 60635.312/889-9087
Intern ational Sales, 6460 W. Cortland St. , Chicago, IL 60635

• Canadian Sales, Atla s Electronics, Ontar io
South and Centra l American Sales. Empire Exporters. Plainview, NY 11803

MODEL 1655 $350
Isolated-Variable AC Power Supply
with leakage tes ter

WIDE VARIABLE
VOLTAGERANGE

0-150VAC

In stock at your local distributo r or call toll-free

1800621-4627 [in Illinois 1-3 12-8 8 9-9 08 7]
for more information.





Human speech
Before describing electronic speec h­

synthesis , it is first necessary to have an
understanding of how human speech is
generate d. The voice-producing mech­
anism in human bei ngs co ns ist s es­
sentially of two parts -i-t he sound source
and the voca l tract. The speec h process
starts with air being pushed out from the
lungs. The resultin g air stream stimulates
the~voca l cords, and causes sounds to be
produced . T hose are ca l led voiced
sounds , examples of which are vowe ls
like "U" and "A." If the voca l cords are
held open so they don' t vibrate, the sound
produced will be unvoiced, like the con­
sonants "S " and "F."

Th e bas ic so unds enter the voca l
tract- made up of the mouth . nasa l pas­
sages, and other resonant cav ities inside
the head, throat. and ches t-where they
are shaped into speec h. Changing the
shape characteris tics of the .voca l tract
produces different sounds .

FIG. 1-VOICE-SYNTHESIS PROCESSOR IC contains all the elements necessary to recon stitute
speech from compressed data stored in ROM.

Speech-synthesis theory
The voice of the talking clock is gener­

ated electronically by a speec h-synthesis
IC, the Texas Instruments TMS5220 , that
simulates the hum an vo ice -producing
orga ns described above . The speech­
generation techn ique used is ca lled linear
predictive coding .

Linear pred ictive coding . or LPC, uses
a mathematical technique to model (sim­
ulate) the functions of the human voca l
tract. Cohere nt speec h is produc ed by
str ing ing together many short speech­
elements . Linear predictive coding de­
termi nes how each of those elements is

generated . Each speec h element is gener­
ated by mathematical calculations. and a
formula generates eac h new element.
based on the previous ones plus some new
data. Thu s the term predictive coding­
each new speech element is parti ally pre­
dicted from the previous ones .
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~ FIG. 2-SPEECH DATA IS STORED in two IC's: IC7 contains " t ime-tell ing" messages; IC4 holds
a: messages for alarm and oth er functions.
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FIG. 3-BOLD LINES In schemalicoftlilking clock represenlmultiple data and address lines.
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The synt hesizer simu lates the human
vo ice so urce and the vocal tract. As
show n in Fig. I . the voice is simulated by
a sound generator. and the voca l trac t is
simulated by a digital filter. That digital
filter is the mathematical mode l that per­
forms the calcu lations to generate speec h.
Both the sound generator and the dig ital
filter change th~e i r charac teristics ~on­
tinuously as speech is produced .

Th ere are two 'sound generators: a
variab le-freq uency generator to simu late
voiced sounds from the voca l cords. and a
noi se ge nerator to simulate unvoiced
noise-lik e speec h sounds .

The digit al filter shapes the signals
from the sound ge nerator to prod uce
small time -samples of speech. Its charac­
teris tics can be altered to produce differ­
ent sounds .

Each word produced by the synthesizer
co nsists of man y tim e-samples in se­
quence. During voice generation. one of
the sound sources is selected. and the
values of its pitch and loudness set. The
sound source is then fed to the digital
filter. The parameter s of the filter are then
programmed to shape the sound source
into the desired speech pattern. The filter
generates each speech sample from a
calculated sum of the previo us 10 sam­
ples. That is done to min imize the amo unt
of data requ ired to generate each new
sample. and is the main charac teris tic of
linear predic tive cod ing .

The informat ion that determines the
characteristics of each sample is the digi­
tal speec h data . That data is a description
of certa in param ete rs of the orig ina l
spoke n words . It contains param eters to
describe the voice frequency. strength.
and the filter characteristics required to
create th e sy nthetic speec h . During
speec h generation the required data is fed
to the speec h synthes izer to contro l its
operation.

A co llection of speec h data for a num­
ber of words makes up a speech syn­
thes izer ' s vocab ulary . To generate a
vocab ulary for the speec h synt hesizer.
the words are first spoken and recorded on
a high-q uality master tape. Each word
from the tape is sampled and digitize d at
an 8-kHz rate . and the resulting data is
then fed to a computer for analysis . That' s
done to co mpres s the data so that a mini­
mum of memory is needed to store it.
Typically . the data will be compressed by
a factor of 100 or more .

Computer programs ana lyze the data
using a mathematica l mode l of the huma n
speec h-prod ucing " mechanism. " The
com puter extracts parameters from the
data that describe the speech in terms of
voca l-tract qua lities. pitch . and energy
level as a function of time. Once those
values have been extracted . othe r compu­
ter programs further analyze and com­
press the data. That will produce speec h
data that can be used by the synthes izer
for voice generation .

The compressed speec h-data is coded

in a way that the voice synthesizer can
. read and use effec tive ly, and is stored in a

ROM (Read Only Memory) . The voice
synthes izer reads the data contained by
the ROM. performs the mathematical cal­
cu lations to simulate the voca l tract. and
prod uces synthetic speech.

Voice synthesizers
The voice synthesizer IC used by the

talking clock is man ufact ured by Texas
Instruments . It' s their TMS5220 voice­
synthes is processor (VSP) . and contains
all the circuitry necessary to interface
with a microprocessor and to ge nerate
speec h. The VSP (refer to Fig. I) consis ts
of three major sections: the speech syn­
thesizer itse lf. the microprocessor in­
terface . and the speech-memory in­
terface .

The speech-synthes izer section of the
VSP uses the LPC method described ear ­
lier.

The TMS5220 uses a digita l filter to
simulate the action of the huma n voca l
tract. The filter takes highly compressed
LPC speech data from the speec h memory
ROM and processes it. Its output cons ists
of another form of digital data, which is
no longer compressed. The data-now in
an expanded format-is a direct digita l
rep resent ati on of the origi na l speech
waveform and is fed to an 8-bit digital-to ­
analog (0 /A) converter, which out puts an
analog voltage reproducing the original
audio waveform . The voltage is then fil­
tered to eliminate digitizing noise. and
fed to an amplifier and speake r.

As explained previously . the speech
sy nt hes izer need s co mpressed digital
speech-data to ge ne ra te speech . The
TMS5220 was designed to accept speec h
data from one of two sources: from a
dedicated speech memory. or direct ly
from a microprocessor. The dedic ated
memory consis ts of spec ially designed
ROM·s. Texas Instruments has several
voice ROM·s. with differe nt voca bula­
ries . on the market. Industrial , avionics.
military. and clock vocab ularies are cur­
rently avai lable. The voice ROM 's are
memories either 32K bits or 128K bits in
size. depending on the vocab ulary size.

The ROM used (a VM7 1003) has a
capacity of 32K-bits (in a 16-pin package)
and contains data for 34 words (a 128K
ROM stores over 200 wor ds). It con tains
words for all the numbers needed to an­
nounce the time. as well as words for
other clock-related phrases like " the time
is." '"AM."' " good morning ." etc .

In add ition. the clock also uses other
phrases. such as " power fail" and " set
the time ." Those phrases are not stored in
the clock-vocabulary ROM: they are
stored in an EPROM (Erasable Pro ­
grammable ROM) that also stores the pro­
gram that runs the clock. Tha t speech data
is read from the PROM by the micropro­
cessor and fed to the VSP throu gh its
microprocessor interface . ~

The voice ROM is connected to the

PARTS LIST

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

R1, R11-10,000 ohms
R2-330 ohms
R3-620 ohms
R4, R8, R9, R12-1000 ohms
R5-470 ohms
R5-180,000 ohms
R7-100,000 ohms, PC-mount trimmer

potentiometer
R1D-100,000 ohms
R13, R14--8 x 1K SIP (Single In-line

Package) resistor pack

Capacitors
C1-330 fiF, 10 volts, electrolytic or tan­

talum
C2--Q.001 fiF , ceramic disc
C3, C11, C12-2.2 fiF, 10 volts. electro-

lytic or tantalum
C4--Q.05 fiF . ceramic disc
C5, C7. C13--C15-0.1 fiF. ceramic disc
C6--Q.01 fiF , ceramic disc
C8. C1D-100 fiF. 16 volts, electrolytic
C9-680 fiF . 16 volts, electrolytic

Semiconductors
IC1-Z80 microprocessor
IC2. IC3-2114 1K x 4 RAM
IC4-2516or27162K x 8 EPROM,pre-

programmed
IC5-74LS245 octal bus transceiver
IC6-TMS5220 voice-synthesis pro­

cessor
IC7-VM71 003 clock-vocabulary ROM
IC8-74LS14 hex inverting Schmitt trig-

ger
IC9-74LS139 dual 2/4 decoder
IC1D-74LS367 hex Tri-State bus driver
IC11 -LM386 audio amplifier
IC12-7805 s-vou positive regulator
IC13-7905 5-volt negative regulator
D1-D3-1N4001
T1-9 VAC. 600 mAo wall-plug trans­

former
S1-S3-SPST slide or toggle switch
S4-S 6-SPST N.O. pushbutton switch

Miscellaneous: PC board, speaker, IC
sockets. heat sink for +5-volt regulator,
enclosure, wire. solder. etc.

The following are available from ELEX-
. OR, PO Box 246, Morris Plains, NJ
07950: double-sided plated-through
PC board , $12.50; IC4, $7.50; IC6 and
le7, 525.00; kit of all parts (less enclo­
sure) 569.50: Please add $2.50for post­
age and hand ling as well as applicable
state and local sales tax(es).

vo ice syn thesis processor throug h a
memory-interface bus. That bus consists
of four address lines and two contro l
lines . The voice ROM is specially de­
s ig ned to wo rk with th e T M S5220
through it. When the VSP reads data from
the ROM. it first sends an address to the
memory IC, and then begins read ing the
data one-bit-at-a-time in a seria l fashion.
It generates speech as the data is read.
During speec h genera tion the data rate is '
approximately 1200 bits per seco nd.

continued Oil page 106



AB OVE A LL ELSE , A GOOD A t ARM SYSTE M

should offe r adequate protect ion at an
affordable cost. The project we' ll be pre­
senting here meets both those cri teria .
First o~f all, it monitors all possib le entry
points (doors , hood , etc .) ; a motion de­
tec tor can even be added if desired . A
relatively simple , compact timing system
provides for an approximate l 3-second
delay upon opening the door , allowing
you plent y of time to enter the car and
di sarm th e syste m be fore th e ala rm
sounds; the alarm sounds instantly when
the hood is ope ned .

As far as cos t goes, eve n if you use
brand-new part s, you should be able to
bui ld the unit for about $25.00, excluding
the siren. A good siren-one that 's sure to
be heard and noticed-should run you
about another 520 .00 . If you co mpare
that to some simi lar sys tems on the mar­
ket the cost is quite reasonable , and you
can reduc e it a bit more if you have a
reasonab ly we ll-s toc ked junkbox.

About the circuit
The schematic diagram for the c ircuit is

show n in Fig . I . Exc ept for the siren, it
req uires 5 volts DC for operation . Since

EDWARD W. LOXTERKAMP

12 volts is available from the car battery ,
gett ing that voltage is no problem if a
voltage regulator is used . That' s taken
ca re of by IC6 . a 7805 5- volt regu lator. If
that IC is properly heat sinked-and be­
cause of the power that the device must
dissipate . it has to be-it can hand le one
amp.

You can use a standard TO-22 0 heat
sink . but a bett er solutio n is to take a piece
of aluminum measur ing -Y.! x I x Y..
inches and bend it 90°. The res ult is a less
expensive heat sink, but more impo rtant .
one that takes up less space . And since
we ' re trying to make the circ uit as co m­
pac t as possible , every little bit help s .

Return ing to IC6 , its output wi ll be
5-volts DC as long as the inpu t is main­
tained above 7 volts . Ca pac itors C I and
C2 are used to filter the Ie' s output. and
for stability. Th ose ca pac itors are tanta­
lum types and must not be substituted for.
The regu lator' s outp ut is used to power all
the circuit except the siren.

As for the siren. one side is co nnected
direc tly to + 12 volts (the car battery).

The other side is connected through Q2. a
TIP 120 Darlington tran sistor , to ground.
When 0 .6 volt is appli ed to the ~b ase of
Q2 . it co nducts . turning on the siren.
Now let' s turn to the interesting part of the
circuit-how we get the siren to turn on
only when we wan t it to ... and when the
thief does not .

Hood alarm
You' II want the alarm to turn on as

soo n as the hood is lifted in case someone
tries to tinker with your engine or battery.
That' s why the hood sensor shou ld trigger
the alarm without any delay.

The se nsor in the hood. S I , is a
normally-closed switch that is open when
the hood is closed . When that swi tch is
ope n. the base of Q I is pulled up ca using
pin 8 of IC I-a to be pu lled high . That IC is
hal f of a 556. a dua l negat ive-edge­
triggered monostable timer. Opening the
hood will re lease the swi tch. thus closing
it. That. in turn . will ca use Q I to co nduc t.
and pull pin 8 low. That high-to-low tran­
sition triggers the timer and pin 9. its
outp ut pin . goes high . When that hap­
pens. Q2 conducts and the siren sounds .
On ce tri ggered. ju st clos ing the hood
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FIG. 1-SCHEMATIC DIAGRAM of the car alarm. This cir cuit offers reasonable protection at an
affo rdable cost.

again wi ll not turn the si ren off. Sw itch
S2 . the ma ster arm /di sarm switch mu st
also be thrown . If it is not. the siren will
sound for a period set by the va lues of R4
and C3-about 52 seconds with the va l­
ues sho wn in the schema tic-before it
turn s off and the sys te m is rearm ed .
(Note . ho we ver. that co m pone nt-to ­
component variances can ca use the alarm
on-time to vary greatly fro m your calcu ­
lated value. Tha t on-time for th is IC can
be fou nd from the formul a: t = I . IRC. )
Diodes 0 I and 0 2 are there simply to
isolate the two tim er-ci rcu its from eac h
other-D I keep s IC4 -b fro m outp utt ing
into IC l -a while 0 2 keeps IC l -a from

(f) outp utt ing into IC4 -b . WeI l discuss the
U other tim er circuit in a mom en t.Zo An LED. LED I. is co nnected to the
g: reset pin (pin 4 ) of the timer and is off
~ when the circ uit is arme d . Whe n S2 is
u:J c losed . the LED is forward biased and
a lights. S ince clo sing the sw itch disarms
o the system . if the LED is lit the sys tem is
C? di sa rmed .
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The circuitrv fo r the other sensors diff­
ers in that it does not turn the alarm on
instantl y . Let's look at it next.

Door and hatchback sensors
The bas ic difference between the hood­

sensor circ u itr v a nd th e door - a nd
hatchhack- senso,: c ircuitry is tha t the lat­
ter features a time de lay . Tha t delay al­
lows vou time to ent er the ca r and di sarm
the svstern be fore the alarm so unds. It
also allows you tim e to leave the ca r afte r
you've armed the system.

When a door (or the rear hatch) is op­
ened. one of S3- 57 closes . pu lling pin 17
of IC2-a low . which in turn ca uses pin I
of IC3 to go low . Integ rated circuit IC2-a
i s a q ua d T ri - S tat e hu ffer /d r i ver
(74LS244) . Nor mally . it passes an input
signal to its output unchanged . but when
the input to pin 19 is high the outp ut
becomes high iJ pedance . Looking into
pin 3. it ap pea rs as if the device we re not
there at all. We' ll see how that IC is used
in thi s circ uit a litt le late r.

Let's now look at IC3 . a 74 LS 123 dual
one- shot th at it is negati ve-ed ge trig­
gered . When its pin I goes low . the de­
vice is tr igg er ed . On ce tha t happ en s .
there are onl v two wavs to turn the alarm
off----wa it fa ;' the sys tem to shut off auto­
maticall v . or rese t the entire svstem .

Th e length of the pulse output by IC3 is
determi ned bv the values of R9 and C5.
When IC3 goe s low. the signa l passes
through IC2-h (ass uming that pin I is
low ) and triggers IC4-h . Whe n that hap­
pens. pin 9 go es high and the alarm
sounds. Pin 9 wi ll remain high. and the
siren will conti nue to sound . fo r a period
of time determ ined by the values of R 13
and C6.

Pin 1 of IC2-b goes high . putti ng that
device into its high-impedan ce state .
short ly aft er IC3 triggers the alarm . What
happens is that. in addition to bein g fed to
pin I of IC3 . the signal from IC2-a is
picked off and fed to another 556. IC4-a .
The values of CR and R 11 are chose n so
that the dura tion of that IC s output pulse
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Sw itch 5 10 is mounted out side the car
so that you can disarm the system before
en ter ing when the system is in its instant
alarm mode . Th at swi tch sho uld be a key­
type and /or mo unted in a concealed loca­
tion . If yo u do n't wa nt to include the
instant-alarm-mode feature. the circuitry
associ ated wi th it-59 . 5 IO. and R8~
ca n be e limina ted w itho ut otherwise
affecting performance . Ano ther alterna­
tive would be to eliminate only 5 I0 and to
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from the 556 goe s low again. Whe n that
happens IC2 -a returns to normal and the
system is rearmed.

You can. if yo u wish. also set the alarm
to sound instantly when any door or the
rear hatch is ope ned . All that needs to be
done is to throw 59 . That switches R8. a
lOOO-ohm resistor. in para llel with R9.
decreasing the entry de lay- time to a few
mil liseconds . The net effect is an in­
stantly triggered alarm .

" INOICATES TACK-SOLOERED JUMPER ~

TO
S3-57

FIG. 3-PARTS-PLA CEMENT DIAGRAM. Note tha t the foil-side jumpers are shown by dashed lines .

I. 3-3/4 INCHES .1
FIG. 2-HERE'S A FOIL PATTERN you can use if you wish to build the project on a PC board . Note,
how ever , that almost any construction technique can be used.

Miscellaneous: PC board. heat sink (see
text), IC sockets. Molex connectors,
wire. solder. etc.

Semiconductors
IC1. IC4-556 dual timer
IC2- 74LS244 octal Tri-State noninverting

driver
IC3- 74LS123 retr igge rable monos table

multivibrator
IC5- 74LS04 hex inverter
IC6-7804 5-volt regulato r
01-2N3906 PNP transistor
02- TIP 120 NPN Darlington pair
D1. 02-1 N4148 switchinq diode
LED1-red LED .
S1. S3-S7-SPST momentary pushbutton,

normally closed
S2. S9-SPST switch
S8-SPST momentary pushbutton. nor­

mallyopen
S10-SPST keyswitch, normally open

is slightly longe r than the pu lse output by
IC3. The pin-5 output of IC4 -a is then fed
to IC5 . one sec tion of a 74L504 hex in­
verter. and the n to pin I of IC2-b. Thus.
when the output fro m IC4-a cuts off. the
signal at pin I of IC2 -b goes from low to
high. The purp ose of all of that is to
p re ve n t any sp ur io u s or accide nta l
trigger ing of the alar m .

T hat takes care of the operation of the
entry-de lay ci rc uit. but not the exit de lay .
Let s eo back to IC 2-a agai n. Wh en that
dev i c~ is in the high -impedance mode . it
e ffec tively di sa rms the sensors so they
have no effect on the alarm . The trick is to
d isarm those se nsors o nly lon g enough to
allow yo u to ge t out of the car. Once that
is done . the se nsors should be rearmed so
the circuit can fu lfi ll its intended purpose .

That functio n is han dled by IC I-b. Us­
ing SR to bring pin 6 of that monostab le
tim er (ha lf of a 556) lo w triggers the de­
vice . Its timin g cycle is de termined by
R I.:" and C IO. The timer ' s pin-5 output is
applied to pin I of IC2-a . ca using it to go
into the high-imp ed an ce state and cutting
the sensors o ff from the rest of the circuit .
Wh en that is done the sensor s will not be
ab le to turn on the alarm until the pulse

PARTS LIST

Capacitors
C1-0.47 f.lF. 25 volts . tantalum (do not sub­

stitute)
C2-0.1 u.F, 25 volts. tantalum (do not sub­

stitute)
C3. C5. C6. C8. C10-47 f.lF. 25 vol ts.

electrolytic. radial leads
C4. C7. C9. C11-.01f.l F. 25 volts. ceramic

disc

All resistors 'I.-watt, 5%, unl ess otherwise
specified

R1. R3. R6. R7. R12. R14-4700 ohms
R2. R8-1000 ohms
R4. R11. R13-1 megohm
R5-270 ohms
R9-680 ohms
R10-10.000 ohms
R15-330.000 ohms
R16-560 ohms
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COMPLETED CAR ALARM . Note that this photo sho ws the author's prototype and includes several
components not used in the version described in the article.

SOME USEFUL MODIFICATIONS
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adju st the va lue of R8 to give an entry
delay just long enough for you to enter the
car and disarm the alarm .

Building and installing the system
Building the alarm shouldn ' t take more

While this car alarm system will do an
excellent job of protecting your car, there
is no reason for you to limit its design or
applications to those discussed in this
article.

There are many modifications you can
make to the system to make it perform
better in your car. Or, somewhere other
than in your car (your house, for ex­
ample). We'll look at just a few of the many
possible changes that you might care to
make.

First off, for those of you who enjoy
experimenting with microprocessors, why
not replace 82 (the master ARM/DISARM

switch) with a "combination-lock" circuit
that would require the entry of a number of
digits in the correct sequence before the
alarm could be disarmed? For added
protection-whether or not you install a
combination-lock circuit-you might want
to consider tying the ARM/DISARM switch to
the car's ignition switch. That would elimi­
nate the possibility of a thief finding your

than an hour or two . Th ere is ve ry little
that is cri tica l about the circuit. and ju st
about any constructio n technique can be
used . If you wish to use a printed -circuit
board . a foi l patte rn is shown in Fig. 2: the
pans placemen t diagram is show n in Fig.

switch and disarming the system easily.
The sensors form another area of the

ala rm system that can be modifi ed .
Motion detectors-which would detect
jacking ortowing movements---ean easily
be added, as can sound sensors, which
would " listen" for break -ins. Perhaps
more reliable and effective, though, would
be ultrasonic proximity-sensors.

A third area of modifications can affect
what the alarm does once a break-in
occurs.

Besides just sending out an audible
alarm, why not also ground the vehicle's
ignition coil so that it cannot be started? If
that's not exotic enough for you, how
about a radio-transmitted silent alarm?

To sum things up, you can see that the
alarm system described here can serve
as the basis of a larger, more complex
system. There's really no limit to what
features you can add. We encourage you
to experiment, and we'd like to hear what
you come up with.

3. Note that several jumpers are requ ired
if you use the foil pattern show n. Some of
the j umpers mount on the component side
of the board . but most of them mount on
the foil side: the foil-side jumpers are
indica ted by a dashed line in Fig. 3 .

Installing the system. parti cu larl y the
sensors . in the car is a little more difficult.
The type of car determ ines how easy it is.
One of the biggest problems we had was
grounding the trigger inputs . When we
ran the sensor lines throug h the doors and
fire wall. insu lation was pierced. ca using
continuous triggerin g . Care not to ground
the sensor lines mu st be taken when run­
ning them . A simple check with an ohm ­
meter before connect ing the lines to the
system will save a lot of headaches .
. It is very helpfu l to ru n all the lines

(sensor. power. alarm. etc.) fro m the cir­
cuit to a female Mo lex connec tor (any
type of mult iple-conn ection co nnec to r
wi ll do). All the co nnec tions made in the
car can be run to a male Molex connector.
Tha t simp lifies hooking the sys tem up.
and hel ps prevent getting wires crossed.

There you have it- a simple. low-cos t
and effecti ve . car alarm you can build and
insta ll yourself. (Yo u can also modify it
yourse lf- see box copy to the left .) Now
there ' s no reas on for you not to put your
mind at ease by protecting your car and
belongings . R-E



Music
Synthesizer Ie's

The design of music synthesizers has been greatly simplified by
new LSI IC's. We will discuss some of those IC's as well as the basics of synthesizer design.

THOMAS HENRY

WH ILE 1101\110 VIDEO. PERS O AL C0 1\IPUT­

ers and digital recording have recently
been domin ating the electronic-news
scene, there has been a quiet revolution
going on in the area of electronic music
synthesizers. What started out as an in­
significant field-with research being
conducted mainly in university music
studios-has become a multi-million dol­
lar business. In fact. business has been so
good for the designers of electronic music
equipment that some enterprising cornpa­
nies have even designed and produced
large cale integration (LSI) device. dedi­
cated solely to making music.

This article will review some of the
common modules found in an electronic
music synthesizer. In addition, we'll
show sample circuits that illustrate the use
of the new integrated circuits mentioned
above.

Early music synthesizers
The early days of electronic music

were characterized by expensive equip­
ment that had very inaccurate and un­
stable performance. The inaccuracy was
caused by two things. Fin , until quite
recently the music ians who used the
equipment and the engineers who de­
signed it were literally in two separate
camps. The engineer. knew very little
about mu ic and the musicians knew even
less about engineering. Communication
between the two groups was difficult.
Engineers had to gue ss about what
parameters were important to the musi­
cians. and equipment design wa: based
on those guesses. Often their assumptions
were unrealistic. As a result. mu icians
had to make the most of the available
equipment. but often found their styles or
techniques cramped by it.

Most of the early composers of syn­
thesized music came from academic
backgrounds. Much of their early music
was atonal-it didn't depend upon accu­
rate reproduction of the ordinary scale.
Instead. the composers were interested in
the "texture" or "mood" of the music.
To the untrained listener such music
seems to lack continuity and to he com­
posed of unconnected sonic events. Since
that style of music didn't depend upon
accurately-Hilled oscillators or twelve­
tone oriented keyboards. few advances
were made in the design of reliable equip­
ment.

However. that all changed because
sometime in the early 1970·s. pop music
found the synthesizer and claimed it as its
own. Pop music-being intrinsically ton­
al and melodic- demanded better equip­
ment. The pop musicians needed fairly
inexpensive instruments that would stay
in tunc. and that would work the same
way from one night to the next. It also
became important for the instruments to
be inexpensive. That's because, instead
of institutions, it was individuals who
wanted to purchase the synthesizer .

Because of that new interest in syn­
thesizers for popular music, the 1970 's
saw lots of activity in the area of design.
Tubes and transistors were discarded in
favor of the new linear integrated circuits
that were starting to reach the consumer at
reasonable prices. And, as research pro­
gressed. musicians started to learn more
about synthesizer technology and de­
manded new and better in strumcnts.
Likewise. the engineers. because of that
new interaction. iearned more about mus­
ic and were able to make design decisions
based upon real needs. -

The situation remained like that until

quite recently. Professional-quality in­
struments were available. but their prices
still placed them out of the reach of ex­
perimenters. home recordists. and hob­
byists. However. the new LSI integrated
circuits not only bring the price down to
an experimenter' s level. but also make
construction of high-quality synthesizers
relatively easy.

Musi c synthesizer fundamentals
Every sound can be de scribed by three

parameters. Those are frequency, ampli ­
tude, and harmonic content , Musicians
have roughly synonymous terms: pitch ,
volume , and timbre. However. it is impor­
tant to realize that pitch, volume. and
timbre are really the psychological per­
ception of frequency. amplitude. and
harmonic content. For example a 3-Hz
signal obviously has frequency. but does
it have pitch '? It hasn ' t, because it lies
below the audio range. Also. amplitude
affects the car's perception of pitch. A
I-kHz tone played quietly has a different
pitch than the arne tone played at a high
volume.

Any basic synthesizer can control the
three parameters. For instance. frequency
is co ntro lle d by using a voltage ­
controlled oscillator (YCO). Amplitude
is varied via a voltage-controlled ampli­
fier (VCA). and harmonic content is
altered by the voltage-controlled filter
(YCF).

Voltage-controlled oscillators
There is no doubt that the VCO is the

most critical module in a synthesizer. It is
very important that the VCO-which
controls the frequency of the synthesiz­
er' s output-be extremely stable and
accurate. for the human ear is very sensi-
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FIG. 1-THIS veo has ttiree output waveforms available-triangle, ramp, and a pulse train.

Voltage-controlled filters
The voltage-contro lled filter or VeF is

used to alter the harmonic content of the
signal from the veo and is the next logic­
a l block in a sy nthes izer. A control
vo ltage- usi ng the same exponential
scale as the VeO-varies the cutoff fre­
quency of the filter. Because both the
v e o and VeF use the same control­
voltage sca le, they can be made to track
one anothe r . That allows for an un­
distort ed waves hape or harmonic struc­
tur e ove r the entire frequ ency range .

(which grow as the v eo is pushed toward
its upper frequency-limit) .

Th ere are three output waveforms
ava ilable: a trianglewave, a ramp wave ­
form , and a pulse train. That pulse train
can be modul ated from 0% to 100% by
app lying a 0-5-volt co ntrol voltage to pin
5, the PU L SE- W I DTH MODULATION input.
All outputs are buffered , eliminating the
need for seve ral op-amps .

Th e conve rter is fully temperature
compensated for both first and second
order effects . That not only makes the
designer' s task eas ier but also reduces
cos t by eliminating the need for the usual
thermistor required in veo designs.

As you can see from this example, the
design of a veo is considerably sim­
plified by use of the eEM3340 or other
such LSI device . The veo is now es­
sentially a single- IC circuit. That simplic­
ity makes sy nthes izers using multiple
veo 's practical both in term s of con­
struction and expense.

SOFT
SYNC
IN

10V./1 A
OV/ V I

AMPWAVE OUT

--UENCY

Generally an organ-type keyboard pro­
vides the contro l vo ltage to both the VeF
and the veo .

Vo ltage -cont ro lle d fi lte rs co me in
many varieties and are class ified accord­
ing to the basic type . The low-p ass type
has been very popul ar in the past. That is
because most non-electronic instruments
use some sort of low-pass filter mech­
anism. (For example, a trump et or trom­
bone player may use a "mute," which is
nothin g more than a low-pass filter.)

Other types of filters have been used as
well. Bandpass filters have been quite
popul ar. They are characterized by the
familiar "wah-wah" sound created when
their cen ter frequency is varied . Voltage­
contro lled high-pa ss filters are less com­
mon , probably since their effec t in a syn­
thesizer sys tem is less dramatic than
either the low-pass or bandp ass types.
Finally the all-pass filter is becomin g
common for creating artificial Doppler­
shift effects and phasing- or flanging-type
effects .

Early VeF designs used a large number
of co mponent s. For exa mple, a four ­
pole , low-pass design (almost the indus­
try standard in filters for music) required
anywhere from one - to two-dozen transis­
tors . Two transistors were needed for
each pole (for a total of eight); several
more were required for input and output
condi tioning and still a few more were
needed for the ex ponential converter.
Even though transistors are relatively in­
expe nsive , that type of discrete design
ca n hardly be ju stified since the circuit
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tive to frequency changes . Even non­
musicians can detect detunings of. say,
10cents ( I cent = 11 I00 of a semitone , or
about a 0.06% change) . Compare that to
the ear's sensitivity (or insensitivity) to
amplitude changes-I dB is genera lly
taken as the smallest change that the ear
can detect , and that corresponds to a
change of about 12%.

Stability impli es a number of things.
First of all , the co ntro l-vo ltage input
should follow some pre-assigned sca le
very accura tely. Generally , a scale of
one-volt-per-octave is used . Stability also
implies low temperature-drift. That is an
especially tricky problem, because to get
a l- volt -per-octave sca le, an exponential
converter is used. Most of those convert­
ers use the exponential relationship of a
transistor' s base-emitter voltage to its
collector current. However , as is well
known , transistors are temperature sensi­
tive . But , clever designers over the years
ha v e c om e up with a numb er o f
tempe rature-compensating schemes that
work qu ite well in practice . The only
drawback to such schemes is that they
increase the parts count of a v e o and add
to its co mplex ity.

Reli abl e ope ra tion requires ca reful
thought not only at the design level but
also at the construction level. Printed­
circuit boards must be care fully designed
to minimize stray capa citances, tunin g
capacitors must have good temp erature­
coeff icients, and so on.

Th ere are othe r prope rties , besides
stability , that a v e o should have. It
should have a very wide output-range­
say 10 Hz to 10 kHz, minimum . Also , a
va rie ty of waveforms (such as sine,
triangle , square, and so on) should be
available . A linear control-voltage input
sho u ld be av ai la b le for fr equenc y­
modulation effects (such as vibrato) .

Just se veral years ago a veo in­
corporating all of those features would
have been qu ite expensive and may have
used a dozen Ie' s. However, there are
now several manufacturers offeri ng LSI
integrated circuits dedicated to the v eo
function. The SSM 2030 made by Solid
State Micro Technology is one . Another
is the Curti s e EM3340 .

Figure I shows j ust how easy it is to
build a veo using one of the new Ie's (in
that circuit we use the e EM3340) . Let' s
first look at the inputs available . The ex­
ponential input , which is the one most
co mmonly used, automatica lly does the
exponential conversion for a one-vo lt­
per-oct ave respon se (w hic h ca n be
trimmed very accurate ly by SCALE TRIM

resistor, R5).
A linea r input is also provided for

auxilliary control. It is used primarily for
freque ncy -mo dulation effec ts such as
vibrato . Also there are both hard-sync and
soft-sy nc inputs avail abl e; they allow
multipl e oscillators to be phase locked. A
non-linear feedback voltage is provided
at pin 7 to co rrect high-frequency errors
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FIG. 2-NONE OF THE INTERNAL.: amplifiers of the SSM2040 are short-circuit proof, so none of the
non-power-supply pins should contact the positive supply, the negative supply, or ground.

Voltage -controlled amplifiers
Th e vo ltage-contro lled amplifier. or

YCA , is the next synthes izer block that
we will discu ss. It is used to impose an
amplitude envelope upon the audio signal
created by the YCO.

Early YCA's were com posed of many
discrete components, usua lly transistors
con figured as different ia l pai rs . Th e
diffe re ntia l-pa ir amplifier pro vides a
fixed gain for a fixed contro l-current. If
you change the control curre nt , the gain
changes as well.

One major troubl e with the differenti al­
pair amplifier is that input signals have to
be restric ted to 10 mY or less to avo id the
non-linear regio n of the amplifier. In­
tolerable distort ion will occur if the signal
rises above that level. Obviously the 10­
volt peak-t o-p eak audio signal from a typ­
ical YCO has to be attenuated before
reaching that type of YCA, and then
boosted after it. That is why the signal-to­
noise ratio of the early synthesize rs was
rather poor.

Although the noise figure of that sort of
YCA was adequ ate for live perform ance,
the noise level became apparent when it
cam e to recorded music . Pop musician s,
who were starting to do a lot of reco rding,
d em an de d so me th ing bett e r. Th at
" something better" was the Gilbert pre­
di stort ion input. Th e differenti al-p air
amplifie r actually has an expo nentia l re­
spo nse. Th e Gi lbe rt input stage pre­
distorts the audio signal in a logarithmic
fashion . The logarithm of the input is then
sent to the YCA where the expon ential
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FIG. 3-MANY OF THE INPUTSof the CEM3330are at virtual ground. That allows for easy summing of
multiple inputs.

board layout becomes quite ex tensive .
The modern approac h to YCF design is

illu strated in Fig . 2 . One Ie. the SSM
2040, does all of the filte ring and volt age
co ntro l, while a sing le op-arnp pro vide s
output buffering . As shown, the IC has
been confi gured as a four pole low-pa ss
filter. However by rearranging the com­
ponent s it is ju st as easy to create band­
pass. high- pass . and all-pass types .

The YC F is interna lly compensated for
sec o nd -o rde r temperature e ffe c ts.
However , because it is not compensated
for first-order effects, it is necessary to
use a thermi stor in the circuit. The ther­
mi st or (T H I) cance ls the fir st-order
effec ts and makes the YCF very stable .

Mos t synthes izer YCO's have a lO-volt
peak-to-peak output. However, becau se
the SSM 2040 requires an input of l- volt
peak-to-peak, input to it must be attenu­
ated by a factor often. Th at is the purpose
ofRIS . The output of the YCF is ampli­
fied by a factor of ten by the LF3SI .

Part of the output from that amplifier is
fed back to the input (v ia R 17 and R 13)
for regeneration . That peaks the respon se
slightly at the filter ' s critical frequency ,
c au sing a more pron ounced " wa h"
effec t. So me of the newer YCF Ie' s (such
as the Curtis CEM3 320) include an on­
chip ga in cell that allo ws for voltage­
co ntro lled regenerati on.
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e
FIG. 4-TIMING DIAGRAM for some of the more commom enve lope generators. Each waveform
requires a trigger signal, gate signal , or both.

continued all page 104

Envelope generators
Th e last major building block of an

elec tronic music synthesize r is the en­
velope genera tor. Its purpose is to let you
control the enve lope of the synthesizer 's
output. Th e envelope is one of the charac­
ter istic s that distinguishes the sound of
the organ from that of the violin . The
vio lin has a slow attack-time and its
volume builds up to a steady state ove r a
long time-period . The organ, on the other
hand , has a very fast attack time-the
sou nd is at full volume (almost at) the
instant a key is struck and held . An en­
velope generator should allow the user to
create either effec t in addition to count­
less others .

In ge neral, the enve lope generator pro­
vides a non-p er iodic waveform that is
used to modul ate the amplitude of the
audio signal (by mean s of the YCA) .
There are three basic types of envelop e
ge ne ra to rs: AD (Atta ck- D ecay) , AR
(Attac k-Release) , and the ADSR men­
tioned earlier.

The AD genera tor provides an attac k­
decay enve lope (Fig . 4-a) . It is usually
fired by a trigger pulse like that show n in
Fig . 4-d. The output of the generator is a
contro l voltage with adjustable attack and
decay times. It is most often used for
percussive-type sounds .

Th e AR enve lope-generator provides
an enve lope like that show n in Fig . 4-b. It
is fired by the prese nce of a gate signal
like the one shown in Fig. 4-e . The gener­
ator' s co ntrol-vo ltage output rises to a
steady sta te and holds that state until the
gate signal vanishes. The output co ntrol­
signal then goes into the release portion of
the curve . Beca use the AR generator is
easy to design and build it has been pop­
ular in inexpen si ve co mmerc ia l syn­
thesizers.

20 10 , and 2020 by Solid State Micro
Technology , and the CE M333 0 made by
Curtis Electromu sic. Some of those inte­
gra ted circuits incorp orat e converters to
give the YCA an exponential control­
voltage inpu t.

Figure 3 show s an exa mple of a YCA
config ured aro und the Curtis CEM3330 .
In its simp lest form, the YCA has an
audio input , a co ntrol-vo ltage input , and
an audio output.

The cont rol- volt age input used in Fig.
3 is pin 7, the linear input. Pin 6, which is
show n g ro u nde d , is an ex po ne nt ia l
co ntro l-voltage input. However, most
A D S R's (A t tack, D ec ay , S us t a in ,
Release-modul es that are usually used
to control the YCA ) have an exponential
output. Therefore . pin 6 is almos t never
used .
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response " unwarps" the effec ts of the
Gilbert stage. That results in what appea rs
to be a linear amplifier and makes poss i­
ble a marked increase in the signal-to­
noise ratio .

New Ie' s dedicated to the YCA func­
tion now incorporate the Gi lbert input­
stage. A number of co mpa nies make
YCA chips now, and that is probably the
result of an inte rest in YCA's for not only
mu si c but for o ther areas as we ll.
Computer-contro lled mixers in reco rding
stud ios , telephon e technology. radi o­
br o ad casting equipme nt, and audio­
frequ ency devices for use in other areas
are all in need of good voltage-contro lled
ampl ifiers .

The most co mmon YCA chips are the
CA 328 0 by RCA , the LM 13600 by
Nation al Semiconductor, the SSM 2000 ,
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FIG. 5-THIS ADSR ENVELOPE GENERATOR circuit provides you witt1 complete control over the
attack time , decay time, sustain level , and release time.
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A fascinating device, there 's more to the digital-to-analog
converter than meets the eye. Here 's a closer look at the
device and its applications.

D/A Converter
Applications

JOSEPH J. CARR

FOR D IGITAL CIRCUITS AND COMPUTERS TO

comm unicate with the real (analog) world.
dizital-to-a naloz co nverts are neces ­
sary . Those conveners , co mmonly avai l­
able as single IC s. allow data and in­
formati on to be transferred from one
world to the other .

Digit al-to-analog converters (DACs)
produce an analog output that is pro­
portional to the produ ct of two inputs.
One of those inputs is an n-bit digital
wor d. The other input is either a reference
current or a reference voltage. If that in­
put is a reference current, then the output
of the DAC can be expressed mathemati­
ca lly by:

10 = IREF X ( ~ ) (1)

where A is the n-bit digita l word . If the
input is . instead . a reference voltage . then
the DAC s output can be expressed by:

Eo = EREF X ( ~ ) (2)

With only a little imagination we can
make the DAC perform any num ber of
functions in which equations I and 2 play
a part . The most obvious function. and
that for which the DAC was invented , is
to create a DC voltage or current level
proporti onal to the binary number app lied
to the digital inputs . We could, for ex­
ample . connect those digital inputs to a
computer' s output port . The DA C s an­
alog output then will be proport ional to

the digital value output from the com pu­
ter. It will be in the form that we (in this
ana log word) will recognize , and it can be
displayed on an .oscilloscope or strip ­
chart recorder.

Figure I shows a typical 8-bi t current­
output multiplying DAC, the DAC-08
(Precision Monolithics, Inc ., 1500 Space
Park Dr. , Santa Clara. CA 95050) . Being
a current-output device, the operation of
the DAC -08 is descri bed by equation I .
The device will produ ce an output current
of (2 mAl x (A/256). where A is the
digital word applied to the digi tal inputs.
Amp lifier IC2 converts the current output
of the DAC -08 to a voltage output . The
amplifier output E is given by the expres­
sion 10 x R3, so with the compo nent
values shown E will range from 0 to 5
volts .

Operationa l amp lifier IC3 is con­
figured as a lowpass filter, and is op­
tional. The output of a DAC is a step
waveform, with each step being equal to
the DACs LSB (Least Significant Bit)
voltage . The values show n in Fig. I will
produce a gain of 2, so the output will be
10 volts for a 5-vo lt input. The cut-o ff
freq uency will be 1000 Hz, but circuit
values can be change d to accommodate
other frequencies.

Waveform generator
A DAC can be used to generate a saw­

too th output waveform by connecti ng its
digital inputs to the output terminal s of an
ordinary binary count er circuit (see Fig .
2) . A 7-bit CMOS 4024 counter can be
used with an 8-bit DAC if the clock ter­
minal is used as the LSB input.
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FIG. 1-A TYPICAL DIGITAL-TO-ANALOG CONVERTER, the DAC-08 used in thi s cir cuit is an 8-bit
current-output mUltiplying device.

Digitally controlled attenuator
Equations 1and 2 show that a multiply­

ing DAC produces an output proportional
to two different factors; i.e. an analog
reference and a digital word. Figure 4
shows how to connect the DAC-08 to
accommodate a bipolar reference such as
an AC signal. Current IREF is equal to
EREF/RREF. and should be 2 mA under
normal operating conditions. Further­
more. EREFmust be greater than the peak
AC value of the input signal E1N .

The compensation capacitor. Cc . be­
tween the - V supply and pin 16 affects
the frequency response of the DAC. The
RC time constant. RREF X Cc , de­
termines the maximum slew rate of the
DAC-08 . With component values of
1000 ohms and 15 pF, the slew rate will
be 4 mAl jJ..S .

That same circuit can be used for on-off
keying of a reference signal. That is done
by tying all of the digital inputs together
to form a single keying terminal . When
the keying terminal is low. the AC output
is cut off. but when it is brought high the
AC reference is passed to the output at its
full amplitude.

Op-amp offset control
A DAC can be used to control the out­

put offset of an operational amplifier by
using a circuit such as the one shown in
Fig.-S . The output voltage can be ex­
pressed by:

Eo = - E1NRF + ( -AEREF X RF )
R1N 256 R1

We can. therefore. digitally control the
output offset by varying the digital word
A applied to the DAC. For current-output

11111111 . The frequency of the gener­
ated waveform is controlled by varying
the clock speed. That type of circuit , in­
cidentally. is used in electronic music­
generation.

generate a positive-going (as was done
above) or negative-going sawtooth. The
latter requires that we count down from
the counter's maximum. rather than up
from zero.

A trian gular wavefor m can also be
generated 'Using an up-down counter. If
we count up from OQ)Q)Q)Q)Q)Q)Q) to 1111111 1•
and then reverse the order and count back
down to Q)Q)Q)Q)Q)Q)Q)Q) (instead of merely
resetting the counter). the output wave­
form will be a triangle function.

We actuallv can generate almost any
function or w~vefor~1 that we desire if a
circuit such as the one shown in Fig. 3 is
used. The bit pattern corresponding to the
points on the desired curve are stored in
sequential addresses in a ROM. Those bit
patterns will be applied sequentially to the
digital inputs of the DAC. and cause the
instantaneous value of the output voltage
to change accordingly.

The clock causes the counter to sweep
through the waveform by incrementing
the counter outputs from (?(1Q)Q)Q)Q)Q)Q) to

. :"r~~~

T~"~VVI';l~I'

I----~ .., . J .,
1

1

i. • ==-' '. .. !
: _I ~__ .__ J

FIG. 3-ALMOST AN Y WAVEFOR M can be
generated using a DAC. The block diag ram of an
appropriate ci rcuit is shown here.

Let' s see what happens. When the
counter output is Q)Q)Q)Q)Q)Q)Q)Q) . the DAC
output is zero. As the counter output in­
crements. the DAC output is rising. until
the counter reaches its maximum count
(i.e . 11111111). At that point the DAC
output is at its maximum. On the next
clock pulse the counter will overrange.
and reset to Q)Q)Q)Q)Q)Q)Q)Q). so the DAC output
drops back to zero. The output waveform
that results is a sawtooth.

By using an up-down counter. we can

FIG. 2-A DAC CAN BE USED to generate a
sawtooth waveform by connecting its input ter­
minals to the outputs of a binary counter.
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Making use of a multiplyi,:,g DAC
What is a multipl y ing DAC? A ll

DAC's are multiplying circ uits (see equa­
tions I and 2) : they produce an output that
is the product of an analog refere nce and a
digital word appli ed to the digita l inputs .
But in manufacturers ' catalogues we note
that onlv some DAC's are referred to as
'"multiplying" devices . The reason for
that is that a multiplying DAC is com­
monl y defined as a DAC that operates
from an externa l analog refere nce. whi le
one that operates only from its ow n in­
ternal reference is a non -m ultip lying
DAC.

A little cleverne ss counts for a lot in
using a mult iplyin g DAC. you can . for
ex ample . design c ircuits that perfo rm
ari thmetic operations and produce an an-

brief pulse that ensure s that the co unter
and DAC are reset to zero. while also
triggering one -shot 2. (The timing di­
agrams are shown in Fig . 7). The time
period of one-shot 2 is very long rela tive
to the time period of one-shot I (and
might actua lly approach one second or
more ). When the output of one-s ho t 2 is
high . clock pul ses are gated into the co un­
ter causing the counter and qAC to incre­
ment. The comparator will have a high
output as long as Eo is not zero . Voltage
E. the DAC output. wi ll rise in ram p-like
fashio n as the DAC dig ita l inputs incre ­
ment (see Fig . 7). It is summed with input
vo ltage - E I ~ at the inverting input of the
op-a mp (that op-arnp should be a low- or
unity-gain device ). so the output voltage .
Eo . will drop. When Eo has dropped to
zero . the output of the comparator drop s
low . shutting off the flow of clock pulses
to the co unter. The digita l inputs of the
DAC. therefore. remain at the last count
that occurred before ihe comparator out­
put dropped low . Unless the transducer
of fset changes . the output vo ltage Eo wi ll
represent only the true value of the signal.
less any offset.

TIME

b
FIG. 7-TIMING DIAGRAMS for the one -shots
used in Fig. 6 are shown in a; the resultinq out­
pu t, Eo, is shown in b.

>------...---- - - - - -EO

1------0 CLOC K INPUT

CO MPARATOR

R4

R2

sense the blood pressure . Theoreti cally.
the output should be zero when the trans­
ducer is open to atmo sphere . But tran s­
ducer imperfect ions and hydrostat ic pres­
sure in the lines to the patient creates an
offs et in the amplifier output tha t must be
nulled . Figure 6 shows a representati ve
auto-zero circuit that will automatically
null a circ uit at the push of a butto n.

W hen power is fi rs t app lied . the
power-on reset c ircuit will reset the DAC
to VJIJ/Jlf/'IlYtI . When the tran sducer is op­
ened to the atmosphere . a voltage wi ll
appear at the output (Eo) . That voltage
rep resent s the sum of all of the offsets in
the circuit precedi ng that stage . When the
zero button is pressed . one-shot I fire s a

NANO
GATE

RESET

I VOLTAGE· I E
RI

~

I
OUTPUT

IOAC

RF

R1N t-,
E1N Vl

EO

FIG. 6-A DAC CAN BE USEFUL in a circuit designed to null out any offsets in sensitive measuring
equipment. Such a circuit is shown here.

DAC' s eliminate R l.

R3

Rl

Automatic zero ing circuits
Ma ny circuits have an offset that must

be nulled before prop er operation is poss i­
ble . Medical. scientific . and industrial in­
struments. for example , use tran sducer s
to acquire data and convert it to an elec­
trical signal. Unfortuna tely , almost all
transducers have a ce rta in offset voltage .
T hat is . they will produce an output volt­
age even when whatever it is they 're sup­
posed to measure (blood pressure . vibra­
tion . etc .) is not present . Co nside r arterial
b lood-press ure transdu ce rs used in
med ical electro nics . Those instruments
use Wh eat sto ne -bridge transdu cers to

FIG. 5- THIS CIRCUIT SHOWS how a DAC can be used to con trol the output offset of an operational
amp lifier.
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" The meaning o] life? Just a second... · ·

pot ent ia l d rifts . the resu lta nt output­
vo ltaze chance wi ll be see n bv the fo llow­
ing am plifiers as a va lid change in the
signa l.

The ci rcu itry has no way of knowing
which changes are data and which are not.
But we can -ofte n ca ncel that for m of dr ift
bv using ratiom etric measurem ent s. If we
ap ply the ex citation potentia l to one in­
put. and the signal potential to the other.
then the output pote ntia l will be the rati o
of the two inp uts . If the exc itation drifts .
then both the exc itation pote ntia l and the
signal potent ial wi ll change by an equal
amo unt. T he result is tha t no output
changes occur in the ratiometric signal.
But if the signa l chan ges are va l id.~then
the exc itation potential will rem ain con­
stant as the signal potent ial change s . The
result will be a change in the output of the
ratiorne tric ci rcuit. The output fro m a
rati om etric circu it is ca lled a " no rmal­
ized " output. R-E

FIG. 9-THIS FOUR-QUADRANT B-bi t x B-bit digital multiplier uses three DAC-OB's . The ci rcui t's
output will be propor t ional to the product of word A and word B.

DACl

FIG. B--'-TWO DAC'S AND AN OP-AMP are used
in a circuit that finds the analog sum of , or di ffer­
ence between, two digital word s.

alog output. Yo u can also calibrate sev er­
al DAC s to a single reference . thereby
increas ing the ove rall acc uracy of yo ur
measurements .

Let' s look at an example of an arith me­
tic application of the multiplying DAc'
one in which it is used in a circu it that
produce s the ana log sum or difference
between two d igita l words. That requi res
two DACs and an operat ional amp lif ier
as show n in Fig . 8 . Apply one digi tal
word to eac h DAC, T heir respective out­
puts are fed to the inputts) o f the op­
erational amplifier. (If the sum of the two
is req uired. then co nnec t both DAC out­
puts to the same op-amp inpu t. But if the
d if feren ce is req uired . co nnec t the
subtra hend- the num ber yo u wish to
subtract- DAC output to the inverting
inp ut. and th e minuend-the number
from which it is subtracted-DAC output
to the noni nvert ing inpu t. ) The ga in'of the
op-amp allow s us to set the scaling factor
(if needed ). so ·that the op-amp output
correc tly represent s the sum or di fference
between the two wo rds.

Figures 9 and 10 show two more ways
that DAC s can be used. Figure 9 shows a
four-qu adr ant 8-bit by 8-bit dig ita l m ulti­
plier based on the DAC-08 . Two o f the
de v ices . IC I and IC2 . are connected
togeth er to mak e an extended range cir­
cuit. while IC3 is used to supply the an­
alou referen ce for IC I and IC2 . Since the
digital word applied to IC3 se ts the ana log
reference-current applie d to the other two
DAC s. whic h are mu ltip lyin g DAC s.
the output will be proportion al to the
prod uct of word A and wo rd B.

Figure 10 shows a pai r of DAC -08 de­
vices conne cted into a ratiometric AID
co nve rter circuit. Th at is the sa me basic
circuit that is used in many AID co nve rt­
ers (i.e. successive approxima tion or bin ­
ary ramp types). but with two DAC s
instead of one . T he resulting output word
is propo rtiona l to the ratio of the two input
voltages. V:-;. and V\'.

Ratiom etric measurem en ts arc o ften
(J) per formed by sc ientific. med ica l. and in-
~ d ustr ia l instruments because they are
6 ofte n mor e re liabl e tha n ac tua l va lue
g: measurem ent s . It seems that facto rs that
~ crea te drift prob lem s ofte n affec t two or
LiJ more pa rameters . so they will cance l out
6 if ra tios are used . Take . for example
~ tran sducer mea surem ent s (as previously
a: discu ssed ). If the transducer' s excitation
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PASSIVE
ANTENNA
TUNER

FOR VLF-LF
One way to improve the performance of VLF-LF antennas is through the use ofa passive antenna
tuner. Here 's the theory, and some ideas on how to use it.

R.W. BURHANS

FIG. 1-IT IS IMPORTANT to take int o account the capacitance, Ce , added by the coaxial cable between
the antenna and tuner.

L

TUNER

Eo
(TO RECEIVER)

with up to 50 feet (about 15 meters) of
cable separat ing the antenna wire from
the receiver and tuner. That antenna will
be less effective than an active-antenna
preamplifier system for the same length
of antenna wire. but there will be fewer
problems of intermodulation distortion
because of the high selectivity. and no
ac tive pream plifier is inva l-ved. The

E,

K
C, c,

r ~

I c,
I CABLE

* ANTENNA

at low frequencies is that the shunt cable­
capacitance. C,.. in parallel with the an­
tenna capacitance. C", reduces the sen­
sitivity by the factor: C) (C"+ C,.+ Cll .
By choosing a length of relatively high
impedance. low-capacitance cable . it is
possible to design a tuner that takes into
account the cable capacitance as part of
the tuner network. and that can operate

Antenna lead-in
It is interesting to consider the idea of

locating the antenna tuner at the receiver.
with the antenna wire connected bv a
length of coaxial cable to the receiver and
tuner as illustrated in Fig. I . One problem

Part 4 PREV IOUS AR T ICLES IN

th is SCrICS have pre­
scnted some details of short active an­
tennas for frequencies covering the range
from 10kHz to 30 MHz. Passi ve antenna­
tuners for random-lenuth wires are an­
other approach to the -problem of good
signal reception. Co mme rc ia l mod el s arc
available. but they arc usually designed
for the medium- and shortwave bands
above 150kHz: onlv one svstcm claims to
be effec tive all the ~vaY dl;wn to 10 kHz.

Since the greatest re ception problems
are encountered at low frequenc ies. let us
discuss the design of selective antenna
tun ers covering th e range of 10 kHz to
500 kHz.
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TABLE 1

advant age of havin g the ante nna tuner
located at the rece iver is obv ious . Th e
coax ia l lead-in helps reduce loca l-noi se
pickup since the antenna wire can be lo­
cated aw ay fro m power lines . home ap­
pliances . and oth er noise so urces.

Frequency range
(kHz)

10-16
15-27
23-38
37-67
67-120

119-210
208-380
380-630

Inductance
(mH)

150
68
33
10
3
1
0.3
0.1

FIG. 2-THE VALUE OF INDUCTOR " L" can be determined from Table 2.ln practice, severalm
would be present, only one of which would be switched into the circuit at a given time.

The total maximu m capaci tance (w ith the
tuning capac itor fully meshed) is:

Antenna capacitance 120 pF
Cable capacitance 360 pF
Maximum tuning capacitance1320 pF
Total maximum capacitance 1800 pF

Tuner circuit
No w that we have es timated a capac i­

tan ce range fo r the tunin g circ uit of
S16- 1800 pF. a se t of inductors is needed
that will resonate with that capacitance at
the frequen cies we' re interested in . Th e
rat io / 1800:51 6 gives us the tu ning ran ge
for a given fixed inductor in the circuit-a
rang; of about 1.86:1 for eac h coil. A se t
of ind uctors that wi ll provide the resul ts
we ' re lo ok ing for over the ra nge o f
lo-SOO kHz c~n be chosen fro m Tabl e I .
The inductors are co nnected in series with
the antenna and cable lead -in . along with
a very-low-res istance toroidal coupli ng­
transform er de signed to ma tch a SOO-ohm
load at the recei ver as shown in Fig . 2 .
Th e indu ctors are selec ted so that each

re su lts obta ined us ing low co st R F­
choke-type inductor s with the 120-pF an­
tenna are shown in Table 2 . The antenna
used was a 10- meter-high . four-me ter
flat-to p .

Input-capacitance variations
If yo u use an antenna wire or cable w ith

more or less ca paci tance than the one we
did. the inductance ratios will have to be
co mputed for a different set of coil s . The
cable w e used w as sur p lus marked
" FT&R Corp . Type K 109." and mea s­
ured only 8 pF/ft. Thus . 4S feet of cable
had a capaci tance of 4S x 8 = 360 pF.
For other high -impedance cable such as
RG62 . wit h a capacitance of 13.5 pF/ft..
360/1 3 .S. or 27 feet. wou ld be used with
the same variable capac itor and coi l-set.
You ma y be abl e to find so me high­
imp ed anc e . low capac itance cab le of the
type u sed in a ut omobi le -radio in­
stallations . Eac h diffe rent system will in­
volve a sess ion of L-C ca lculations to
match ind uctances and capacitances to
the frequency range desired .

The following two formulas will help
in those calculations:

TABLE 2

Midband frequency Loss Q Bandwidth Inductance Inductor part number
(kHz) (db) (kHz) (mH)

13.9 - 24 47 0.3 150 Mouser 43LJ415
20.1 - 17 92 0.22 68 Mouser 43LJ368
30.1 - 15 56 0.54 33 Mouser 43LJ333
52.7 - 10 53 1.0 10 Mouser 43LH310
93.6 - 9 36 2.6 3 Mouser 43LH233

168 - 8 22 7.7 1 Mouser 43LH210
298 - 9 12 24. 0.3 Mouser 43LR334
518 - 9 12 42. 0.1 Mouser 43LR104

freq uency ran ge will overlap the next
slightly: th at mea ns an inductance change
of less than ( 1.86/ 1)2 between each set of
co ils se lected for thi s example .

The wide b and -outp u t co up li ng ­
transformer take s the place of an add ition ­
al se t of paralle l indu ctors to match the
recei ver' s input imp ed ance . In additio n to
the capaci tive-divider loss at the antenna
input. the tra nsforme r in series with a
high reactance co il adds an inserti on loss
at the low-frequency end . Th at is . in part.
co mpensated for by a higher Q. Th at
se lectivity decrea ses at higher frequen­
c ies. bu t gai n increases. When co nnec ted
to the SOO-ohm rece iver input-termina ls.
the low-i mpedance-input tap point of the
outp ut tra nsformer looks like a 30-ohm
load to all the co ils . That is abo ut the best
that can be achi eved because of the very
wide variation in reac tance and LlC ratio
of the input network. but the over all per­
formance is qu ite satisfactory . co nsider­
ing that we are using a single output­
tra nsforme r to co ver the range of 10 kHz
to over SOO kH z.

Th e coi l a rrangeme nt uses a multip le­
posi tio n se lector to sw itch fre que nc y
ran ges and has a con stant bandwidth­
charac teristic for each co il. That is. the Q
for a given co il will be highest at the
min imum capacitance -se tt ing . decreas­
ing by an amo unt equa l to about the tun ­
ing ratio at ma ximum capacitance. The

120 pF
360 pF

36 pF
516 pF

Antenna capacitance
Cable capacitance
Minimum tuning capacitance
Total minimum capacitance

Design considerations
To design such a tuner system we must

firs t mea sure or es tima te the total mini­
mum ca paci tance. including the antenna .
cable . and minimum tuning ca pacitance .
A relati vel y-high-v alue tuning ca pac itor
is required. having a value several times
greater than the total m inimum capac i­
tance . We chose a 3-gang variabl e capaci­
tor. each section ha ving a range of about
12 to 44 0 pF . like tho se found in olde r­
sty le AM rad ios (co mmo nly referred to as
360-pF units ). They are still ava ilable
new at rather high prices . but similar de­
vice s ca n oft e n be found at surp lus­
elec tro nics-pa rts sto res .

Taking all the components togeth er.
the to tal minimum capac itance is:
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TABLE 3

Frequency 10 kHz 400 kHz

Capacitive loss factor
Ca/(Ca+Cc+Ct) = C - 23dB - 12dB

Ground loss factor
estimate = K - 26dB - 14dB

Measured network loss with
antenna & cable capacitance = N - 24dB - 9dB

Antenna-to-receiver Z loss-factor,
direct, no cable 500/Xca = A - 49dB - 17dB

Antenna sensitivity without
tuner or cable = K + A - 75dB - 31dB

Antenna sensitivity with
tuner and cable = K + N - 50dB - 23dB

Net improvement in
sens itivity (K + N)- (K + A) + 25dB +8dB

were determined on the bench using a
signal generator. Actual antenna perfor­
mance will be somewhat worse than in­
dicated by the loss factor because it will
also be affected by the ground coupling K
factor. (See Part I , in the February 1983
issue of Radio- Electronics. ) In our tests,
K varied from .05 (an additional - 26 dB)
at 10 kHz to about 0.2 (- 14 dB) at 400
kHz.

An estimate of overall efficiency made
by comparing the wire antenna connected
directly to the SOO-ohm input of the re­
ceiver with the same antenna connected
through the coaxial cable and tuner to the
receiver, is illustrated in Table 3. From
that table you can see that there is an
overall improvement of 25 dB at the bot­
tom of the VLF band (10 kHz), which
decreases to only 8 dB at the high end of
the LF band (400 kHz).

The high antenna-loss factors shown

PARTS LIST-PASSIVE TUNER

FIG. 3-INTERIOR OF THE AUTHOR'S prototype tuner. Note inductors mounted on rot ary switch.

where f is the frequency measured in kHz,
L is the inductance measured in fLH ( 1000
fLH = ImH) , and C is the capacitance in
pF.

Performance data
Table 2 illustrates well the Q and mid­

band loss of the tuning network with the
antenna and cable connected: the figures

Ct-three-gang tuning capacitor, 12-440
pFpergang(Allied695-4200orsimilar)

T- quadrifilar toroidal transformer, 28
turns of four No. 30 insulated wire,
twisted four-turns-per-inch on Amidon
FT82-75 (or similar) core

L-RF-chock-type inductor(s) (see
Tables 1 and 2)

Miscellaneous: high-impedance low­
capacitance coax ial cable , rotary
switch, metal enclosure, connectors,
etc.

are typical of what happens when a ran­
dom wire is connected directly to a 500­
ohm receiver-input. The tuner provides
an obvious improvement that is roughly
proportional to the Q of the tuned circuit.
In addition to increased sensitivity, the
antenna tuner also provides high selectiv­
ity with practically none of the preampli­
fier or receiver 1M problems noted with
active antennas. On the other hand ,
active -a nte nna sys te ms have bett er
sensitivity.

The antenna tuner' s narrow bandwidth
requires that it be peaked whenever you
shift frequency. That's easy to do if you
have an S-meter, or you can listen for an
increase in the signal- or background­
noise level from the receiver as you adjust
the tuner. For experimenters who wish to

. vary that method of antenna tuning, there
are many factors to consider. The an­
tenna's Q is limited by both the coils used
and the series resistance of the network.
That means that. even with the very best
of inductors, the series resistance of the
high-im pedance cable and the output
transformer, as well as the ground resist­
ance, will ultimately affect performance.
At the higher frequency-ranges, a lower
Q is inherent in the system because of the
lower coil reactance compared to the re­
sistance in the system. Another variable is
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the turn s rat io of the outp t transform er.
One possible improve me nt that could

be ma de after inspecting the data in Table
2 would be to switch the tap on the output
tran sform er for a 4 : I rati o for the frequen­
cies be low 50 kH z . where the co ils' re­
sistance and loss are much higher . The
16: I tap could be used for the co ils for 50
kHz to 500 kH z . where the loss is re­
lative ly constant at 9-10 d B. That change
would' result in a lower Q for the larger
indu ctor s. but a net improvem ent in pow ­
er transform ation to the receiver as sug­
ges ted in the circuit shown in Figure 2.

Figure 3 shows the parts placement in
the ex peri mental vers ion of the antenna
tuner. The indu ctors are mount ed rad iall y
around the sw itc h. w ith th e o utput­
transformer toroid toward the rear of the
hou si ng ncar the rec ei ver -output ter­
min al . The pro tot ype show n had an ex tra
no n- standard inductor at th e lo we st ­
frequency sw itch positi on for rece ption
below 10kHz .

Antenna-capacitance measurement
Most ex pe rime n ters own a xigna l

ge ne rator. osc illoscope. and freq uency
counter. Th ey ca n be used to ge t a good
es timate of the antenna' s capac itance by
following the method sho wn in Fig . 4.
That is a simplif ied ret urn- loss method
where a small series -res istor takes the
place of a 3-dB hybrid transformer. The
resis tor should have a value much lower
than the reactance of the indu ctor at the
frequency at whi ch the measurem ent is
made. Resistor s in the ran ge of 50 to 100
ohms. together with inductors having
known va lues bet ween 5 and 10 ml-l, ca n
be used for antenna-ca pac itance measure­
ments ove r the range of 10-500 pF for
frequencie s between 50-500 kH z . It is a
good idea to make a pre limi nar y estimate
of the antenna capacitance by using the
approximatio n of 10pF/meter of antenna
length for wire antennas . and to use tha t
figure as a rou gh guide to va lues for use in
the initi al test. After estim at ing the an­
tenna' s capaci ta nce. the reson ant fre­
quency ca n be check ed by substituting a
capac itor of about the same value as that
ca lculated for the ante nna.

In our case . the Oat-top antenna was
terminated on a back porch . where it was
ea sy to connect various piece s of test
apparatus- and even a receiver- di rectly
to its base. Varia tions on the substitution
meth od can be used to measure cab le
cap acitance with kno wn indu ctor s. or for
unknown inductors with known capac i­
tor s . or eve n for co il di stributed-capacit y.
usin g di fferen ce meth od s wi th known

C/) ca pac itors in parallel.
g
6 Mutually-coupled antennas
g: An interesting effect occ urs when a
frl tuned wire antenna is placed very near a
u:j short wide band active -ante nna whip . T he
o vert ica l act iv e-anten na svs te m is
~ mou nted at gro und level. dir ectl y un­
a: derneath the n at-top antenna at a d istanc e
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of 5 to 10 meter s (about 15- 30 feet) . The
flat-top is connec ted to the tuner. but the
output of the tuner is term inated with a
res is to r inst ead of th e rece ive r. The
active-antenna sys tem is co nnected to the
receiv er as il lustrated in Fig. 5. Yo u may
find that the ampl itude of rece ived signals
is increased by 20 dB or more whe n the
passive flat-top antenna tuner is tuned to
resonance at the same freque ncy. T hat is
an ex ample o f very- nea r-fie ld mutu al
coupling . The acti ve whip at gro und level
can be tuned for considerabl y increased
sens itivity by placing it very near another
tuned-antenna sys tem .

Th at phenom en on co uld possibly be
used to make directi ve VLF-LF arrays

w ith very c lose spac ings of 1/1 000
wavelen gth or less be tween several tuned
antennas- and the exc ited active pro be .
Such a sys tem . thou gh. wo uld probabl y
require goo d series-ind uctors. and would
be difficult to tun e-the relative pha se­
change between antennas would be very
stee p because of the high Q of the tuned
circ uits .

VLF obse rve rs repor t man y unusual

antenna -effec ts due to th ings like drain
pip es . gutters. power lines . telephone
cables. trees . etc . Most of those can prob ­
ably be accounted for by mutual-coup ling
phenomena . but are difficult to es timate
or compute beca use of the unknown field­
boundary co nd itions at a given location .

As we have see n. a single ser ies-tuned
inductor can imp rove the e fficiency of a
sho rt-wi re ante nna at the VLF -LF range
by 20 dB or mor e compared to the wire
alone when co nnec ted to a typi cal 500­
ohm receiver-input termi nal. Local-no ise
picku p can be redu ced by using a length
of low-capacit ance cable to co nnec t the
ante nna to the receiver/t uner.

A do minating feature of passive VL F-

LF shor t-w ire antennas is their relati vely
high loss co mpa red to the theoretical field
ava ilable in space above the antenn a . To
offse t that. though. an antenna tun er pro­
v ides a co ns ide ra ble reduction in in­
terferenc e . alon g with high selectivity
and no intermodu lation distortion at the
rece iver input. It also offe rs improved
se ns itiv ity . compared to th e ante nna
with out a tuner. R-E



REWIND
TRANSFORMERS

DON A. MEADOR

If you can't find the right transformer for your project at the right price, there 's an easy solution­
rewind one! As this article shows, the job is not as difficult as you might think.

ONE O F THE /'.IOST IMPORTANT PARTS OF A

power supply, whe ther it be for a project
or your bench. is the tra nsformer . If
you 've had muc h building experience .
howe ver. you know tha t getting the righ t
transformer-one with appropriate volt­
age and current ratings--can be difficult
and/or expensive . That 's doubly true if
you need something other than a "stan­
dard" volta ge .

The easiest and mos t economical way
to solve those prob lems is to rewi nd a
readily available or inexpensive transfor­
mer. This art icle focuses on two aspects
of the task: specifications . and the general
guid eli nes for rewi nd ing transform ers .
Also. we'll look at a prac tical example­
how to rewind a transformer with a rating
of 18 volt s at 2.5 amps into one with a
rating of 7 volts at 4 .5 amps.

Manufacturer's specifications
Transformer ratings are usually given

in RMS value s . A secondary rated at 12.6
volts center-tapped at I amp mea ns 12.6­
volts RMS is across the entire secon dary
and that no more than I-amp RMS can be
drawn safely from it. T he voltage from
either end of the eco nda ry to the cen ter
tap is one half the voltage across the entire
seco ndary. or. in this ca se . 6 .3 volt s
RMS . The current that can be supplied by
each part of the secondary simultaneously
is equal to the current rating of the entire
secondarv. or. in this case, the halve s of
the secondary can supply I-amp RMS
each.

The secondary's o utpu t ratings are
based on the assumption that a particular
RMS voltage will be app lied to the pri­
Photo courtesy of Amecon Inc.

mary of the transform er. Favori te values
used by manufacturers are 110- , 117- ,
and 120-volts RMS. Note that while any
transform er you buy new will have the
ratings stamped ei ther on it or its packag­
ing. surpl us or salvaged transformers
usua lly will not. For the remainder of our
disc ussion we will assume that the input
to the primary is 117-volts RMS.

Since the maximum power capability
of a transform er depe nds on the cro ss­
sec tional area of the iron core . the max­
imum power that a transformer can de­
liver is a co nstant. But any combination
of voltage and curre nt is possible pro­
vided that the voltage times the curre nt is
less than or equal to the tra nsformer' s
wattage rating . Th us , if the manufacturer
rates the seconda ry for 25 .2 volts at 0.5
amps. it mean s that the transformer can
supply 12.6 watt s (P = V x I = 25.2
volts x 0.5 amps = 12.6 watt s). It also
mean that the transformer can handl e any
combinatio n of volt age and current. so
long as the product of the two is less than
or equal to 12 .6 watts-6 volts at 2.1
amps. for example.

Besides the wattage rating, the cross­
sectional area of the wire used in the
transformer puts a limitation on the
amount of current that it can supply. If a
transformer' s secondary is rated for 22 .5
volts at 2 amp s, the manufacturer has told
us that the wire used in the secondary will
safe ly supply 2 amp s RMS at any voltage .
provided the tran sformer is capable of
hand ling the resu lting power.

Finding specifications on your own
If you have a salvaged transformer,

informa tio n abo ut its voltage . power. and

current ratin gs is usually not available .
That information is not that hard to find.
how ev er . if you follow these simple
steps:

To find the voltage ratin g of the secon­
dary . first find which wire belong to the
prima ry winding. Mo t electronics hand­
books provide a complete color code for
the transform er ' s wire s, but let' s sketch
out the esse ntials here .

The two black wires on the transformer
lead to the primary and are where the
117-volts RMS line-voltage is applied .
The wires to each seco ndary have a dif fer­
ent color set. The wires to one seco ndary ,
for instance , may use a red color set- two
solid red wires and ano ther red wire with a
different color tripe. The striped wire is
the center tap of the seco ndary . If a secon­
dary does not have a center tap, only two
wires will be found in that co lor set. With
the primary and eco ndaries ident ified ,
you simply use an AC voltme ter to find
the voltages requ ired .

To do that . hook the transformer up to
your household power line and measure
the voltages on eac h windi ng . Be very
careful in performing this step . The best
way to go about it is to wire a plug to the
primary, attach the AC voltmeter to the
winding you want to measure . and make
sure that there are no exposed or touching
bare wires before pluggin g in the transfor­
mer. To find the voltage imp ly plug in
the transformer and read the voltage on
the meter. Take enough measurements so
that you know the volta ge across each
seco ndary . the voltage to each center tap,
and the voltage appl ied to the primary.
For afety, be sure to disconnect the pow­
er before you switch the meter leads.
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FIG. 2-TO REMOVE THE laminations, pos ition the trans former as shown, slip a small screwdriver
under the fi rst lamination, and tap lightly with a hammer.

50
75

120
150
230
275
330
440
520

PLYWOOO

TABLE 1

SCREWDRIVER
BLADE

1.25
1.75
2
2.25
2.75
3
3.25
3.75
4

Cross-Sectional Area
(Square Inches) Power (Watts

baked . That is done to keep the transfor­
mer from buzzing and to seal it from the
environment; it also makes the lamina­
tions hard to remove. As each lamination
is removed , the enamel holding it must be
broken off; when doing so it is very easy
to damage the transformer's wires, so
great care must be taken .

The first few laminations are hardest to
remove . To break the enamel seal, take a
very small screwdri ver and slip it between
the outside edges of the lamination you' re
removing. If you ruin a few laminations at
first, don't worry-you won 't be able to
get all of them back in anyway when the
transformer is reassembled . Set the trans­
former on a piece of plywood so that the
lamination that you are removing projects
over the edge as shown in Fig. 2. Work­
ing alternately at either end of the exposed
lamination , lightly tap the screwdriver
until the enamel on the inside of the core
breaks loose . Then remove the lamina­
tion.

After a few laminations are removed ,
one of the " I" -shaped laminations can be

'--_-,-- LAMINATION

you need . To calculate the power that is
required , mult iply the voltage you need
by the current you need .

Using Table I you can approx imate the
core size you need . If the core size is not
given in a catalogue, the total power
capability of a transformer can be found
simply by adding the power rating of each
secondary.

After you get the transformer , check
the voltages using the technique we dis­
cussed earlier. The next step is to dis­
assemble the unit. Take out the screws
and anything else holdin g the transformer
together. Usually the laminations are
soak ed in a special enamel and then

To find the power rating of the transfor­
mer, first find the cross-sectio nal area of
the core by multiplying L x W as shown
in Fig. I . Be sure to measure L and W in
inches so the cross -sectional area is calcu­
lated in square inches. Then, using Table
I, find the approximate wattage rating
that corresponds to the cross-sectional
area .

It is possible to reuse the wire from the
original secondary for the new secon­
dary. If the rating of that wire is not
known, and there is only one secondary,
the maximum current that the wire can
safe ly handle is equa l to the pow er
capability of the iron core divided by the
voltage of the winding. When there is
more than one secondary , you would be
better off to use the cross-section al area of
the wire used in each secondary to de­
termine its current-handling capability
(more on that later).

Rewind ing a transformer
Since rewinding a primary is a job that

should be avoided if at all possible (sug­
gestions for handling that messy task will
be given later on), the best transformers to
rewind are those in which the primary is
wound cl o se st to th e ir on c ore .
Transformers with a high-voltage secon­
dary often have that winding wrapped
next to the core, the primary wrapped on
the outside of the high-voltage secon­
d ary , and fin all y th e low- vol tage
secondaries as the outermost layer.
Transformers with only one low-voltage
secondary (less than 110 volts) usually
have the primary wound closest to the
core and the secondary on the outside .
There is no way of knowing where the
secondaries are until you disassemble the
transformer.

The first step in rewinding a transfor­
mer is to determine what size transformer

FIG.1-TO FINDTHE cross-sectional area of the transformer core, multiply x W. Be sure to measure
Land W in inc hes
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FIG. 3-AFTER A FEW laminations are removed, one of the "I "-shaped laminations can be used in
place of the screwdriver.

used to break the ena me l sea l on the
remainder-the ones inside the coil-as
shown in Fig . 3. You will still have to tap
lightly with a hamm er, but the " I" piece
will be eas ier to use and cause less dam­
age than a screwdriver.

After remo ving the lamin ations , the
ne xt step is to unwind the seco ndary . As
you unwind the wire , coun t the number of
turn s . When the sec ondary is completely
unwound, calculate the turns-per-volt by
dividing the turns counted by the voltage
pre viou sly measured on the seco ndary.
For example , if the output from the secon­
dary is 12.6 volts RMS and it has 40
turns, the turns-per- volt ratio is 3.175.
Wh en there is more than one secondary ,
the turns-per-volt ratio for each should be
the same . If not, you have miscounted . In
that case, use the average of the different
values.

If the voltag e mea surem ents were
made with something oth er than 117­
volts RMS appli ed to the prim ary, you
need to adjust the turn s-per-v olt value .
Or, if the line voltage in your house was
112-volts RMS when you measured the
secondary voltage , but most time s your
line voltage is 120-volt s RMS, you may
want to calculate the turn s-pe r-volt value
with 120 volts RM S applied to the pri­
mary. The following formula allow s you
to do that:

T - EM EA S X TT --- C
ENEW

where Tc is the calculated turns-per-volt,
EM E A S is the voltage applied to the pri­
mary when the values were measured for
the Tc calculation , EN EW is the voltage
you are recalculating for, and TT is the
turns-per-volt ratio with EN EW applied to
the primary .

The next step is to det ermine the num­
ber of turn s you need by multiplying the
turns-per-vol t calculated abo ve by the
voltage you want. In the abo ve example ,
if you want 6-volts RM S , then you need
19 turns (6 volt s x 3.17 5 turns-per- volt).
Keep in mind that the wire you use must
be capable of handl ing the maximum cur­
rent you desire .

The amount of current that a wire can
handle , whether used fo r the primary or
secondary, depe nds on the wire 's cross­
sectional area. Th e easiest way to de­
termine its current-handling capability is
to use one of the wire tabl es found in most
complete electro nics handbooks . Meas ­
ure the wire 's diameter in mils , using
e ither a microm eter or a wire gauge, and
usin g the table find the maximum current
that the wire is rated to handle. The cross­
sect ional area of a wire is meas ured in a
unit called the circular mil (a circular mil
is equ al to the cross -sectional area of a
wire with a diameter of one mil ) and wire
tables often include that data for a given
wire diamet er or gauge. Gene rally speak­
ing , a cro ss-sectional area of 600 mils per
ampere i s sa tis f act o ry f or s ma ll

transformers, although areas of 500 to
1000 mil s are commonly used . If you are
unsure about how heavy a wire you re­
qui re , it is best to remember that the larger
the cross-secti onal area , the cooler the
transformer will operate; so choose as
heavy a wire as is pract ical.

It's bes t to use new wire for the new
secondary, but , as we previously men­
tioned , if you' re careful the old secon­
dary' s wire may be serviceable . Bend old
wire as little as possib le , and do not use it
if there are any spots where the ename l
has flaked off .

Onc e the proper wire has been chosen,
the next step is to wra p the secondary.
Wrap the wire witho ut leaving any space
between turns to get the maximum num­
ber of turns in the min imum amount of
space . Put wax paper, duct tape, or some
other type insulat ion capable of with­
standing the maximum voltage of anyone
winding between eac h layer. The outside
of the last layer should be cov ered extra
we ll and taped tightl y for both your and
the tran sformer ' s protection.

Th e las t step is to reassemble the trans­
for mer. Fig. 4 shows how to fit the " 1" ­
and "E' <-sha ped laminations togethe r.
Most likely, there will be two to four " I"

''1''- SHAPED
LAMINATION

and "E" laminations left over-you will
not be able to squeeze those laminations
back into the core , but that will not sub­
stantially affect the power rating of the
transformer.

Rewinding a primary
Rewinding a primary becomes neces­

sary if the primary on the transformer you
have chosen is not wound closest to the
iron core . That task is not recommended,
but the information is included here for
the industrious .

After the turns-per-volt ratio has been
calculated, the number of turns on the
primary can be determined by multiply­
ing the turns-per-volt ratio by the primary
voltage . Using the example of the pre­
vious section and assuming the turns-per­
volt was calculated with a prim ary volt­
age of 117 volts, the primary requires 371
turns (117 volts x 3 .175 turns-per-volt) .
The altern ative to that procedure is to
actually count the turn s of the primary ,
which may lead to errors.

Under the secondary' s and primary's
wire there is usually a cardboard or plastic
form . Wrap the new primary and secon­
dary on that form so that the laminations
will fit into the new windings . Use the
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FIG. 4- THE LAMINATIONS ARE reassembled as shown. Do not worry if a couple are left over-that is
sure to happ en but will not have any sign if icant effect on the rewound transf ormer.

(J)
o
z
o
a:
I­
o
W
--l
W

6
o
«a:

80

-, ... ....
<,

... ...

same ga uge wire that the manufac turer
used, but do not reuse the same primary
wire . Th at' s because that wire is usually a
small gauge wi th en amel insulat ion that' s
apt to break off easily . Since the prima ry
wire is usuall y very long , it' s very easy to
develop shorts- when rewindi ng pr imar­
ies , doing a lot of work for nothing is not
that uncommon .

A practical example
Le t' s look at how we ca n rewi nd a

transformer to deli ver 8-volts DC at abo ut
5 amps to a 5-vo lt regul ator. Th at allow s
abo ut 3 vol ts ac ross the regul ator. Also .
for the purpo ses of th is exa mp le, let' s
assume that we will use a brid ge rectifier
so that the transformer curre nt ra ting
wo uld only need to be abo ut 5 amps , since
both halves of the AC cycle are used .

Using those specifications we ge t a
pretty clear pict ure o f exac tly what kind
of transformer is requ ired . With a bridge
rect ifier a center tap is not needed on the
secondary, but a bridge recti fier dro ps the
tran sformer output voltage (vo ltage get­
ting to the filte r) by abou t 1.4 vo lts . The
peak-value o utput of the transformer ,
therefore , has to be approximately 9 .4
volts (8 volts + 1.4 vo lts) . Th at means
that the tran sformer ' s power rat ing has to
be about 47 wa tts (9 .4 vo lts x 5 amps) .

T he transformer well choose to rewind
has a seconda ry rated at 18 volts at 2 .5
amps . Therefore , that transformer has a
power rati ng of 45 watts, which is close
enough for our purposes .

As the tran sformer is disassembled.
mak e notes of its characteristic s . First
thin g to do is to take the vo ltage measure­
ments. For the transformer chosen for the
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ex ample, the vo ltage from the ce nter tap
to either end of the secondary measured
about 8 . 1 vo lts. and the volt age across the
primary was abo ut 105 vo lts . When we
disassembled the transform er we found
that the primary was next to the co re , the
seconda ry from the outside end to the
ce nter tap had 5 1 turn s in two layers, and
that the wir e fro m the center tap to the
other end of the secondary was shor ter but
had the same nu mber of turn s. G iven
those measured values , the turns-per-volt
ratio was 6 .3 (5 1 turns -:- 8.1 volts).
Usi ng the correction for mula , adjust that
turn s-per- volt ratio for I 17 volts app lied
to the prim ary . T he corrected turn s-p er­
volt ratio is therefore 5. 65- 105 vo lts -i­

117 volts ) x 6 .3 turn s-per-volt.
Knowing that, we ca n ca lculate the

number of turns requ ired for the seco n­
dary by mu ltipl yin g the turns-per-volt by
the vo ltage desired . Th e 9 .4 vo lts peak
translates to 6 .65 -vo lts RMS (9.4 volts -:­
j 2) so 37 .7 turn s are need ed (5 .667
turns -per-volt x 6 .65 vo lts) . If the line
vo ltage that the transformer is to be used
with is normally below 117 volts. such as
105 volts , for instance , rou nd the num ber
of turn s up to 40 .

Co ntinuing wit h our exa mple , since we
are usin g a new transformer , it is reason­
able to ass ume that the secondary wire
will be in excellent co nd itio n and ca n be
reused . But as we stated ea rlier. while the
wire is rated for 2 .5-a mp s RM S. we want
a transformer capable of hand ling 5- amp s
RMS . The wire can still be used, howev-:
er, if two seco ndaries-wound for the
same voltage and in para llel- are used .
With two parallel seco nda ries, the trans­
forme r ca n handl e the 5-vo lts RM S and

no additional wire needs to be bou ght.
Cut the original secon dary wire at the

cent er tap . Use the shorter length of that
wire for one sec ondary , wra pping it a ll
top of the primary in two layer s of twe nty
turns eac h-duct tape should be placed
between the layers . For the other seco n­
dary. wra p the longer length of wir e on
top of the first secondary in the same
manner-s-two laye rs o f twen ty turns
eac h. Start that ou ter secondary winding
at the same place you started the first
secondary and be sure to wind it in the
same direct ion . T he two seconda r ies
must be wo und in the same direct ion .
Ot herwis e . the net effect of parallelin g
them is 0 volt.

The transformer is then reassembled ,
but before it can be used its spec ifica tions
must be re-raied . Using the number of
turn s of the seco ndary divided by ' the
turn s-per-v olt ratio at 117 volts, the out­
put vol tage of the transformer is 7.06­
volts RMS with 117 volts applied to the
primar y (40 turn s -i- 5 .667 turns-per­
vo lt) . The current rating is not as easv to
calc ulate . Let' s look at t he problem f~om
a power standpoint. T he ma ximum pow er
from the transfor mer is 45 wa tts. Th e
maximum DC vo ltage is less than 9 .98
volts (7 .06 vo lts x ~/ 2) , assuming full ­
wave recti ficati on . The ma ximum DC
current that ca n be drawn is, therefore ,
4 .5 amps (45 watts -i- 9 .98 vo lts) . For
half-wave rec tif ication you wo uld divide
that value in half.

The approach outlined here ca n be ex­
panded to multiple-vo ltage secondaries
with one more bit of information . Th e
sum of the power required by each secon­
dar y must be equal to or less than the
power capabi lity of the transform er itsel f.

One big advantage of wind ing yo ur
ow n transformers is the abilitv to co m­
pensat e for house vo ltages that 'are slight­
ly high or slightly low. You can also buy
transformers that are on sa le wi thout
worrying abo ui the output voltage . You
onlv need be con cerned a bo ut the
power that the tran sformer can handle
safe lv . R-E
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INPUT

How to Design
Analog Circuits

Audio Power Amplifiers

MANNIE HOROWITZ

Here 's a look at some practical
audio power-amplifier circuits.

F G. 7-EL: M AT G DISCRETE TRANSIS­
TORSentirely, this op-amp circuit is known as a
bridge amplifier.

amplifier stage is used here and the in­
dividual transistors are in each leg of the
push-pull circuit. Although that is a very
s imple ci rcuit. amp lif iers usin g tha t

FIG.8- ACCEPTABL:E QUAliTYat a reasona Ie
price is the primary advantage of this low-cost
circu it.

+vcc
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is idling.
An interesting variation on the circuit

show n in Fig. 6, is show n in Fig . 8.
Because there is no differe ntial ampl ifier
at the input , a capac itor must be used
between the output transistors and the
loudspeaker. Only one dr iver or voltage -

Part 2 AS W E FIN IS HE D UP

. . last month. we were
des igning the ouput stage of ~n audi o
power amplifier. We were aiming for a
design that did not use output capac itors.
but still had a stable DC output level.

We can take the arra nge ment in Fig. 6
(see the March 1983 issue of Radio­
Elect ronics), one step farth er. We can
eliminate the discrete output devices and
use two power op-a rnps instead. Th at
type of arrangeme nt is known as a bridge
amplifier and is shown in Fig. 7.

Signals are app lied to the two op-arnps.
Whil e the input is fed to the non-invert ing
( + ) input of IC I . it is fed to the invertin g
input of IC2. Thus. the signals are 1800

out-of-phase at the outputs of the two
op-arnps . Beca use a loud speaker is con­
nected to those two outputs, the out-of­
phase signals add across the loudspeaker
to repro duce the original input signal.

Potentiomet e r R 1. usuall y about 2
megohm s, is used to se t the level of the
signal at the output. Potentiometer R2 is
used to set the DC voltage levels at the
outputs of the two op-arnps. By adjusting
that potent iom eter . those voltages can be
made identical and no DC curre nt will
flow through the speake r wh ile the circuit
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arrange ment perform reasonab ly we ll .
The big adv anta ge here is accept able
quality at a relatively low price .

The two key co mpone nts in the circuit
are R I and R2 . Resistor R I is in a DC
feedback circuit. One end is connected to
point the point labeled " X." Here . the
voltage is ideally equal to one-half of
+ Vee . CUITent is appli ed to the base of
Q I through R I. Resistor Rs . connected
bet ween the base of Q I and + Vee .
works with R I to hel p stabilize the circuit
aga inst current variations due to tempera­
ture changes.

Current is supplied from the co llector
of Q I to bias output transistors Q2 and
Q3. Resistor R2 helps keep that current at
proper levels by providin g an alternate
path through itself and through the loud­
speaker. While there is some negative
signal feedback through R 1. the positive
a udi o fee d b ack throu gh R2 is in­
significant.

FIG. 9-FET'S OFFER CONSIDERABLE ADVAN TAGES over bipol ar devices. This circuil uses a
com plemenlary pair of VFET' s.

-V oo
FIG. 1D-A COMPLEMENTARY PAIR of MOSFET's is used In Ihis power amplifier circuil.

channel device while positive voltage
with respec t to gro und is applied at the
drai n of the n-channel device . Also note
the feedback circuit from the output to the
inverting (- ) input of the op-amp.

The circuit show n in Fig. lO uses a
com plementary pair of MOSFET's . The
input is amp lified by Q I . The output fro m
th at tr an si st o r is th en AC-co up le d
through C2 and C3 to the MOSFET's .
The loudspeaker is d irect-coupl ed to the
po we r-output devices. No te that bias
must be app lied for those transistors to
conduct becau se they are en hancement­
type devices . That means that for the gate
to conduct. it must be more posit ive than
the source in a n-channel device , and
more negative than the source in a p­
channel transistor. The time-delay cir­
cuitry required in the previous exam ple is
not needed here- enhancement -t ype
transistors will not conduct until the bias

~ R R

voltage is applied .

Quasi-complementary amplifiers
Up to now . in the compleme ntary

amplifiers we 've described each half of
the push-pull output stage used identic al
but complementary devices or amplifier
circuits . Quas i-co mplementary amplifi­
ers differ in that they use di ssimil ar
arrange ments in eac h leg of the push-pu ll
power sec tion.

Let ' s take another look at two true
complementary amplifiers . Those were
shown last month in Figs. 3 and 4; the one
show n in Fig. 3 used a Darlington pair in
both halves of the output circuit , and the
amplifier in Fig. 4 used a complementary
pair. The qu asi-com plement ary arrange­
ment. on the other hand, uses a pair of
each type in eac h half of the push-pull
output circuit. A typical amplifier of that
type , is shown in Fig. I I . Th ere. Q2 and

Cl
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VFET and MOSFET power amplifiers
VFET' s and MOSFET' s offer some

major advantages over bipolar devices .
Charac teristics of both types of FET de­
vices are linear, so circuits using them
suffer from far less distortion than circuits
using bipo lar devices. As a result . eve n
when feedback aro und the circu it is low.
distortion can be kept to a minimum . Be­
cause of the minimal feedb ack required ,
stability proble ms arising from excessive
feedb ack are insig nifica nt.

But there is one factor that must be
satisfied if dep letion-type FET' s are to
perform without breakdown . Unless their
gates are biased . they can conduct large
amounts of curre nt-s-enough to damage
the device . As a result , bias must be ap­
plied to the gate before vo ltage is applied
to the drain . One way to insure that this is
done is to use a time-delay circuit. An­
other is to put a current-limiting device in
series with the drain , alon g with a parallel
circuit that will short that device a few
seco nds after voltage is appl ied to the
gate .

Two basic c ircuits are shown in Figs . 9
and 10 . Direct coupling is used in the
circuit shown in Fig . 9 . There, a com­
plementary pa ir of VFET's is at the out­
put. Sign al is fed to the non-inverting
input of the op-amp and the output from
that device is applied to a pair of bipolar
devices . Signa l is fed from those to the
output transistors.

Because junct ion FET's like VFET's
must be biased so that the idling current is
at a desirable level. the gate of the n­
channel device is made negative with re­
spec t to its source while the ga te of the
p-channel device is biased more positive
than its source . As noted earlier . bias
voltage must be applied to the output de­
vices before + VD D and - VDD so that the
VFET will not be dam aged . Note the
polarit y of the drain voltage s in the cir­
cuit. Nega tive voltage with respect to
ground is applied to the drain of the P:
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FIG. 12-CONSTANT-CURRENT SOURCES us­
ing FEr's are shown here.

permitted to flow in the device. the tran­
sistor may be forced to dissipate more
power than it safely can and the device
may suffer breakdown . Transistors may
also bre ak down if the re is an in­
stantaneous excess voltage applied across
the device due to the presence of an in­
ductive load. Another possible cause of
breakdown is unde sirab le osci llatio n.
That can be due to a capac itive load across
the output. such as an electrostatic loud­
speaker.

Several precautions can be taken to
protect those devices. II'a fuse is placed in
series with the loudspeaker load. it should
blow out before the output transistors are
destroyed . (On the other hand. you may
be unluckv enough that the transistors
will be the'first to~o .) Another method is
to keep the voltage applied to the driver
transistor at the minim um level poss ible.
In another arrange ment, very poorly reg­
ulated voltage is applied to the output
circuit. so that the voltage drops radically
when there is a large demand for current
from the power tran sistors. Fortunately,
more effective protection circuits have
been designed.

In the simplest arrangement, a resistor
is placed between the loudspeaker and
ground. Its resistance should be small­
less than 2D!k of the resistance of the
loudspeaker. Parallel-connected diodes,

across RE. Th us, the current flowing
through RIO is a .7/RE . That same current
also flows through the emitter and col­
lector of Q Ia and into Q I and Q2. Thus.
the sum of collector currents in Q I and Q2
equals the the current from Q Ia at all
times.

Alternate constant-CUITent sources us­
ing FET' s, are shown in Fig. 12. In Fig.
12-a, the gate is connected to the source.
making VGS equa l to D. Now the current
in the drain of the transistor is IDSS ' In
Fig. 12-b, the fixed CUITent can bc ad­
justed by the potentiometer. It 's setting
determines the gate-source bias voltage.
which. in turn . ~s ets the drain current"

Another wav to modifv the various cir­
cuits we 've de'scribed is to add some wav
to varv the bias: such a circuit would let
vou varv the idling current. A circuit of
that type is inclt;(jed in the MOSFET
amp lifier shown in Fig . 13. Such an
arrangement can also be used in circuits
using bipolar devices . Because of the
presence of Q I . the idling current is
temperature-compensated, just as if di­
odes had been used instead.

Potentiometer RI is used to adjust the
amount of current flowing through Q I
and hence through R2, R3, and R4. The
voltage across R I, and at the gates of Q2
and Q3. is equal to the sum of the voltages
across Q I and R2. Those voltages change
with the setting of RI and. in turn, change
the bias voltage applied to the gates of the
FET's .

Protecting output transistors
Output transistors are quite vulnerable

when used in an amplifier. If a load or
loudspeaker is shorted, the transistors
may conduct excess current. If that cur­
rent exceeds the rated maximum current

{
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Q3 form a Darlington pair while Q4 and
Q5 form a complementary amplifier.
Both circuits are driven by voltage ampli­
fier or

But why use such a circuit, especially
con siderin g that the true complementary
circuit has inherently less distortion? The
answer is economy and simplicity. The
circ uit in Fig. II will perform well using a
minimu m of critical components.

Modifications
A differential amp lifier is used in the

circuit shown last month in Fig. 5. The
sum of the currents flowing through Q I
and Q2 must be constant. To do that, Q Ia
was used as a constant-current source .
CUITent could also have been 'held re­
lati vely constant if Q10 were replaced
with a large resistor and - Vcc made very
large. That arrangement will keep the cur­
rent flowing through the transistors con­
stant , provided that the voltage drop
acro ss the devices in series with it is much
lower than the voltage drop across the
resistor itself.

In Fig. 5. Q Ia , its emitter resistor. and
the diodes from the base to - Vee , de­
termine how much current will flow
through the circuit. Voltage is applied to
both diodes through R. If they are silicon
devi ces, a relatively fixed a.7 volt is de­
ve loped across eac h diode despite any
mi nor variation s in the amount of CUITent
flowing through each of those devices.
Bec ause the diodes are in parallel with the
se ries circuit consisting of the base­
emitter junction of Q Ia and resistor RIO ,
there must be 1.4 volts across that series
c ircuit. Of the 1.4 volts, a.7 volt is across
the base-emitter junction of Q Ia (assum­
ing, of course , that it too is a silicon
device) so the remaining a.7 volt must be

FIG. 11-THOUGHIT ACTS just like one, this circuit does not use a truly complementary arrangement.
The chief advantages to this quasi-complementary amplifier are simplicity and cost.
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magn itude of the load resistance as we ll
as the emi tte r (and co llector) curre nt
through Q4 , are the two factors that de­
termine if signal is to be shunted from the
base ofQ4. When the vo ltage across RL is
co ns idered in together wi th that de­
ve loped across R6 due to current in QS ,
the magnitude of RL is now an important
facto r in determi ning when shunting tran­
sistor Q3 is to be turned on .

Thro ughout thi s artic le and the pre­
vious one, feedback arrangements were
mentioned as integral parts of various cir­
cu its . Feedb ack circuits are impo rtant in
many diffe rent applications . In the next
article , we will discuss different feed back
circuits , their character istics, and the ir
import ance in different applications . R-E
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FIG.15-THE DIODES in this circ uit are inc luded
to protect the output t ransistors.
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similar situatio n exists if exces s current
from Q5 flows throu gh R6.

Should RL be greate r tha n a pr e­
determined value , the voltage developed
acro ss the load , added to that across R5, is
applied to Q2 . The voltage across RS is
1800 out- of-p hase with the voltage across
RL . The polar ity of the sum of the vol­
tages acro ss RL and RS is such as to tum
off the shunting transistor , Q2 . If the re­
sistance of RL is below the pred etermined
acce ptable minimum value , the voltage
deve loped across RL is low . Now the
voltage across R5 is considerably above
that developed across RL . When the two
out-of-phase vo ltages are adde d , the
polarit y is such as to tum on Q2 . It can
now shunt the base circuit of Q4. The

AUDIO
INPUT

1

- Vcc

FIG. 16-RATHER THAN just protecting against excessive current, th is circuit also protects the output
devices against an insufficient load .

-Vee

FIG. 14-WHEN THE CURRENT THROUGH 01
and 02 exceeds safe leve ls, 03 and 0 4 are
turned on and current is dive rted from the bases
of the out put devi ces.

but with th e cathode of one device con­
ne cted to the anode of the second. are
p lac edin a negative feedback loop from
the junct ion of t h e resistor an d loud­
s peakerto the driv e r transistor circuit. A
voltage is developed across the resistor
due tocurrent flowi ng through it. through
th e loudspe aker. andthrough the output
tra nsistor. In direc t- coupled circuits. that
voltage may be due to an audio signal or
D C. while in capac itor-coupled circuits.
it is due so lely to the audio. W hen that
vo ltage ex ceeds th e forward breakdown
voltage of the diodes. they co nduct and
th e resultin g negati ve feedback reduces
the circuit gain.'

A n alternate a n d more e ffec tive
arrangeme nt is show n in Fig. 14 . Current
fromQ l flows inREI and current fromQ2
flo ws in RE 2 ' Those resistors are selected
so th at the voltage d ev eloped across them
due to current from Q I and Q2 , tum on
Q 3 and Q4 when the output tran sistor
current ratin gs are exceeded. After being
tu rn ed on . t ransisto rs Q3 and Q4 divert
current from the ba ses of the outp ut de­
vic es . Lim iting the base curre nt reduces
the collecto r currents of the output tran­
sistors to safe leve ls .

Ye t ano t he r arrangement is show n in
Fig . 15. Diodes 04 and OS are nor mally
turned off. Di odes D 1, 0 2. and D3 con­
duct to bias Q2 and Q3 to the desirable
co llector-cu rrent levels . If the vo ltage
acros s R3 becomes excessive due to the
curr ent thro ugh Q2 . diodes DS. D3. 0 2.
an d 01 are a ll turned on. forming a series
ci rcuit. Tho se diodes are across the series
c ircuit cons isting of R4 and the base­
em itter j un c tion~ of Q3 . Similar to the
co ns tant-c urrent circui t descr ibed earlier
in this art ic le , the voltage across one of
the diodes is the same as the voltage
ac ro ss th e base-em itter junc tion . Con­
sequently , the voltage across the resistor
R4 must be equ al to that ac ross the
remaining th ree diodes in the ci rcuit. The
vo ltage ac ross the resistor is fixed at that
va lue. Beca use the resistor ' s current is
eq ual to this voltage divided by R4 , the
curren t fl owing through R4 is also con­
stant. Th at current also flows through the
emi tter and collecto r of Q3. Current
through Q 3 is thus limited to that max­
imum . Because DS is turned on, it limit s
the base-emitter vo ltage of Q3 and there­
by limits the current flowing throu gh that
transisto r to safe leve ls. The curre nt­
limiting s etup is similar for R3 and Q2.

Up to this point, we ' ve concerned our­
selves w ith limitin g the current in the
outp ut tra nsistors only when that curre nt
beca me excessive ly high. The circuit in
Fig. 16, a variatio n of the one shown in
Fig . 14, limit s coll ector current when it
either gets excessi vely high or whe n the
output lo ad gets to be extremely small.

If exc e ss curre nt flows through R5
from Q4. the voltage developed across R5
is applied to the base-em itter junct ion of
Q2 throu gh R3. Transistor Q2 is turned
on to shunt current from the base of Q4 . A
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APPLE FORTRAN, by Bri an D. Black wood
& George H. Blackwood ; Howard W. Sams
& Co., Inc ., 4300 West 62nd Street , In­
dianapolis, IN 46268; 236 pp . inc ludi ng in ­
de x ; 6 x 9 in ch es ; softcover, sp ira l
bound; $14.95.

This book is written for the beginning pro­
grammer using the FORTRAN language on
the Apple computer. Specif ic deta ils are
given for use of each keyword, the column
relationship of the FORTRAN language, pro­
gram statements,edit descriptions, and block
statements. The book gives a brief history of
computers , the development of FORTRAN,
and an introduction to the Pascal operating
system.

Each new topic is presented in clear and
concise detail. There are numerous pro­
grams that use those details, so all aspects of
the language are presented. The details of
the language are broken down to the simplest
form, and from that form those details are
incorporated into the programs . The pro­
grams range from the elementary level, to
demonstrate how the specific details of the
language are used, to an advanced level use­
ful in the business and engineering world.

DON'T
FORGET

USE

YOUR

READER

SERVICE

CARD

Numerous il lustrat io ns demonstrate
specific parts of the language, and text and
illustrations are coordinated to make the
learning process as simple as possible.

CIRCLE 131 ON FREE INFORMATION CARD

LEARNING TRS-80 BASIC FOR THE MOD­
ELS I, II, 16, AND III, by David A. Lien ;
CompuSoft Publishing, 1050 Pioneer
Way, Ste E, EI Cajon, CA 92020; 544 pp.
including appendices, but no index; 7 x 9
inches ; softcover; $19.95 + $2.00 ship­
ping and handling-California add 6%
sales tax .

This book is for anyone wishing to learn
TRS·80 BASIC or to expand his or her pro­
gramming knowledge. Written in a relaxed
style, and amply illustrated, it leads the begin­
ning user step-by-step through the many
aspects of BASIC programming. There are
many sample programs and ideas for writing
custom software. Easy-to-understand direc­
tions guide the reader toward programming
efficiency, and most of the chapters include
question-and-answer sections that reinforce
the material just presented.
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A SHOR T WH ILE BACK. A V ERY THOUGHT­

provoking letter came from Larry White
of Texas. He has a certain bra nd and
model of aud io cassette player and wo uld
like adv ice on ma king a couple of mod­
ifications to it. Sorry . Larry. that I don 't
have that particul ar machine here for ex­
periment ation. but here arc some ideas
that you or any of our other readers can
check out with any recorder/player.

Before discussing ways to vary tape
speed. however. I fee l it necessary to
point out that we are very fortunate that
tape-mach ine man ufacturers have de­
cided upon sta ndard speeds for tape
travel. The typica l speeds for audio tapes
for various app lications are 15. 7 .5 (15/
2) .3 .75 ( 15/4) . 1.875 (15/8). and 0 .9375
(15/ 16) inches-per-second (ips). All other
things bein g equ al. the faster the tape
moves. the higher will be the fidelit y of
the recordin g. "Normal" audio cassettes
run at 1.875ips . more commonly referred
to as 17/x ips .

S in ce a ll s tand ard casse ttes and
mac hine s ope rate at the same speed . it is
evident that cas settes made on one ma­
chine will play pro perly on another ma­
chine (at least as far as speed is con­
cerned) . Witho ut such standardization .
you wo uld not want to buy a pre -recorded
tape: you co uld not send a tape to your
budd y: and if you had to replace an old

AN INVITATION J
To better meet your needs, "Hobby

Corner" will undergo a change in di­
rection . It wi ll be changed to a
question-and-answer form in the near
future. You are invited to send us
questions about general electronics
and its applications. We'll do what we
can to come up with an answer or, at
least, suggest where you might find
one.

If you need a basic circuit for some
purpose, or want to know how or why
one works, let us know. We'll print
those of greatest interest here in
"Hobby Corner." Please keep in mind
that we cannot become a circuit­
design service for esoteric applica­
tions; circuits must be as general and
as simple as possible. Please address
your correspondence to:

Hobby Corner
Radio-Electronics
200 Park Ave. South
New York, NY 10003

machi ne . your old tape s could not be
played on the new one . Th e cassette
wor ld wou ld be in chaos. And now . that
obvious caveat: if you change the speed of
a recorder/pl ayer. the only casse ttes you
will be able to play on it will be those
recorded on it. Tho se tapes will not play
on anoth er machine. (Of co urse. that is
no t t ru e i f th e acc u racy of so und
reproduction is unimportant' )

With that said . let' s see how to do some
speed changi ng. Some of the methods
give better results than other s on a given
mach ine . No one way is better or eas ier
on everv make or model. Proceed with
c a u t i o ~ . Some of the cha nges are
irreve rsib le- if they don't work prop­
erly . your record er/pl ayer can be ruined
for norm al use . I would not recommend
your appl ying these procedures to a good
(expen sive) machine .

The first method-mechanical
The most obvious way to change tape

speed is to change the size of the capstan.
That' s the little sp inning shaft that sticks
up and squeezes the tape aga inst a rubb er
roller. called the pinch roller or capstan
roller (see Fig . I) . In most machin es . you
can see those parts easily by pushing the
PL A Y butt on with no casse tte in place . If
you aren 't familiar with the capstan and
pinch roller. stop now and check them
out-we ' ll be discussing them at some
length.

Mec ha nica llv . ther e are two bas ic
types of cassette players . The first type
mav be called direct -drive mac hines. and
inclu des those in which the capsta n is
actually the shaft of the drive motor. The
second type includes machin es in which
the cap stan is driven by a belt- and- pulley
arra nge ment-s-usually. the capstan is the
shaft of a large and relatively heavy fly­
wheel. You ca n determine which type
your machin e is by going into the case and
taking a look.

With both type s . one of the factors
dete rmi ning the tape speed is the diameter
or circumference of the cap stan. At any
given capstan rotat ional speed . the tape
speed varies proportionally with the size
of the shaft. The smaller the dia meter . the
slower the tape . The larger the diameter.
the fas ter the tape.

Direct-drive machines
The mechanical method of modifying

the first type (direc t drive) machine in-
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FIG. 1

va lves actually changing the size of the
cap stan. If you fit a " cap" of some kind
on the shaft to increase its diameter, it will
pull the tape faster. Great care must be
taken to make the cap of a material that
will not have a tend ency to cause the tape
to adhere to it-you can imagine, and
may hav e ex pe rienced, the problems
resulting from tape wra pping itself
around the capstan! Further. the cap must
be perfe ctly round . Metal and very hard
plastic have been used with success .

Larry' s need. however, is to slow the
tape speed. Th at is what most folk s want
to do . and it involves decreasing the cap­
stan diameter-a task which is eas ier said
than done . If you really want to try that,
remove the motor (and thus the capstan)
from the machine and gently hold a file
aga inst the capstan while the motor runs.
(If you don't remove the motor, every­
thing may be ruined by falling filing s .)
Work very carefully so the capstan re­
mains of equal diameter throughout the
length that presses agai nst the roller. The
sides must be exac tly straig ht- neither
bowed in nor out , and not slanting up or
dow n in a cone shape . If the shape isn 't
right. the tape will be pulled sideways as
we ll as fo rw ard and that wi ll cause
ob vious probl em s.

Do not change the size of the capstan
much without stopping to test the results
of your labor s . The best way to do that is
to reassembl e the machin e and play a
previously recorded tape , listenin g for a
change in tones of speech or musical
pitch . In addi tion, record and play a tape
at the new speed to see how things are
working. If you are satisfied with the re­
sults but want greater change . continue
with the operation. ~

I do not advise attempting to make
large speed-c hanges in that manner. The
main reason is that there is a definite
relationship betw een speed and the power
required from the motor. Depend ing up-
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ECGSemiconductors
M aster Repl acem ent Guide
• Entarta lnment _ Industr ial • Commercial
• Equipment MalnteM ne e and RopIIlr

Ifyou need anyone ofnine microwave oven rectifiers
now, onlyPhilips ECG is ready to deliver today.

You can tellwhere your new markets are bychecking
out what's new from Philips ECG.
When microwave ovens became popular,
Philips ECG was ready first withSylvania
microwave oven components.Whenthe
computer boom hit, we were first again.
In fact, on average, we introduceroughly
300 new replacement semiconductors
every year-far more than anyoneelse in
the business.

Maybethat's why even our competi­
tion looks to us first for new ideas. But
althoughthey copyus, they never quite
equal either our superior performance
specs or our cross-reference accuracy. So
for the best insurance againstpremature

failures and call backs, demandparts fromPhilips ECG.
We're the only source you'llever need for replacement
semiconductors that fitandwork.

But just because the imitators can't
keep up withus doesn't meanit's hard for
youto keep up-to-date.To stay posted on
all our latest advances inprofit-generating
replacementparts, stop by your Philips
ECG distributor's andpick up yourcopy
ofour new, expandedMaster Guide
(ECG212L) andour ECG Counterpoints
new productupdate. For the nameand
numberofyour nearest distributor,
call 1-800-225-8326 toll free (in MA, dial
1-617-890-6107). Or just send $3.25 for
your Master Guide to Philips ECG, Inc.,
Dept. RE, 70 EmpireDrive,West Seneca,
NY 14224.

PhilipsECG
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Reminder
Yo ur qu es ti o ns are we lcomed. of

course . We ' ll try to answer those of grea t­
est zcneral interes t to all readers . Don ' t
forget that we' ll be glad. also . to ge t wo rd
of any unu sual c ircuits and applications
that yo u wo rk out. R-E

The second method-electronic
Do not overl ook the possibility of de­

creas ing the spee d of the motor in the
machine without makin g mech anic al
changes . If you ca n do that and sti ll have
eno ugh power to pull the tape steadily.
vou have it madc . Whether or not it ca n be
do ne depends on the motor in your cas­
sette player. The speed of some motors is
dete rmined by the prec isely set voltage
applied to the m-change the vo ltage and
yo u cha nge the speed . If fideli ty is imp or­
tant. that ma y req uire the insta llation of a
vo ltage-reg ulator ci rcuit. If all that' s re­
qui red is to be .. in the ball park. " a sim­
pic po wer resistor may do the trick . You
mi ght eve n ge t fan c y a nd in st all a
variable-speed co ntro l. Th en . yo u co uld
have ava ilable a range of spee ds for var­
ious purpo ses .

Th ere are . o f course . other meth od s of
co ntro lling the speed of a motor. For ex­
ample . you migh t run into a machine that
uses the freq uency of the supply voltage
to determine the speed . In that case . yo u
co uld modify the frequency -de termining
ci rcuit. In gen eral. to success fully change
motor speed in a give n machine. yo u will
ha ve to study the circuit used . Except for
the meth od that requ ires fil ing the cap­
stan . yo u ca n expe riment with a meth od
and . if yo u are unsuccessful. put every­
thing back exact ly as it was .

If yo u do atte mpt to change the speed o f
a c ass e tt e m ach in e . c hoose an o ld /
inexpen sive one on which to experime nt.
Study yo ur cassette record er/pl ayer to see
which met hods are pos sible. and which of
them is most prac tica l. Don 't overloo k
the possibility of using a combination of
meth od s to ca use a grea ter change than
yo u co uld ge t with ju st one . Wat ch out for
the power available versus the power re­
quired fro m the motor as the speed is
c ha nged . A lso. w he n th e spe ed is
changed significantly , it may be desirab le
or necessary to cha nge the freq uency
compensa tion in the record/pla yback cir­
cui ti s) .

The success of your efforts to slow the
tape speed will depend upon two fac tors .
One . of course. is the ca re with which yo u
work . Th e othe r is the minimum qualit y
of sound rep rodu ct ion acceptable in yo ur
pa rt icu lar applica tio n. Th e less stringent
your requireme nts. the mo re likely yo u
are to be satisfied with the results. Good
luck!

Of course . you may be lucky enough to
find a mo tor that runs at an acceptable
new speed and that can simply be in­
sta lled where the o ld one was .

Pulley-driven machines
The mec hanical met hod of mod ifyi ng a

pulley -dri ven -capstan mac h ine is not
fraugh t with quite as many pitfalls as is
modifying di rect -drive mac hines . Never­
thele s~, c'Onside rable care must be taken.
In thi s ca se. yo ur task is to change the size
of one or more of the be lt-d rive n pulley s .
Th e general ru les for this me thod arc:

1--'::'-Tape speed changes directl y wit h
the size of the driving pulley . In other
words . decrease the diame ter of the pul­
lev on the motor shaft and vou decrease
the speed o f the tape, and vice versa .

2-Ta pe spee d changes inver sely w ith
the size of the driven pu lley . In other
wo rds . increase the diameter of the pu lley
on the capstan and yo u decrease the speed
of the tap e. and vice versa .

So . all vou have to do is locat e and fit a
pu lley of the co rrec t size on the shaft and
then insta ll a belt of the right length . It
isn ' t ea sy . but it can be done on some
mac hines w itho ut tearing them up. (You
can even chan ge both pulley s .)

on how far you go and the motor in yo ur
particular mach ine , you could reach the
point that the motor would not be able to
pull the tape at all ~

It is very d ifficult , it not impossible , to
back out after go ing too far. That is an
additional rea son f~r not atte mpting to
mod ify an expe nsive machine-at least.
not until yo u have some ex perience .

Dept. 06E
110 Painter s Mill Ro ad

Ow ings Mill s, MD 2111 7
© The Baysrar Company 1983 (301) 363-4304

••••••••••••••••••••••••••••••••••••· ' .• Never chanQe •
: a light bulb :
: ~m! :
• Just think, no need to buy bu lbs, o r climb •
• on wo bb ly chairs or lad ders. A new scien tif ic - •
• develo pment ca lled The Button extends bul b •· ~. .The Butt on is a solid-sta te micro ch ip nothing to wear ou t. Its d iode is a si lico n •
• diode. It converts AC current to DC cu rre nt base d micro chip a nd the centering disc is •
• a nd exte nd s th e life of a bulb filament 60 to made of U.L. listed G.E . No ry l®. The
• 100 time s! Button is enginee red for safe ty an d carries a n •
• For example, a regular bulb rated for 750 unhea rd of 10 year wa rran ty! •
• hours would last about 32 days if burned con- The Button comes in packages of 12 for •
• tinuously. With The Button, bulb life could 529 .95 (pl us $2.45 shipping a nd ha ndli ng). If •

be ex tended up to 75,000 hours or 8 years. you' re still a bit of a skept ic (o r don 't have 12 •
• Less oft en used bu lbs could last a lifetime! bulbs), o rder a package of six fo r on ly $15.95
• This amazing deve lopment wo rks with (plus $1.50 shippi ng a nd ha ndl ing). Eit her •
• any regu lar inca ndescent light bulb (not way, yo u' re covered by Baystar ' s gua ra ntee •
• 3-way· ty pe) . There is even a model for of sa tisfact ion or yo ur mo ney back in 30 •
• ca nde lab ra size bu lbs. Just st ick a Button days. Specify ca nde labra or regul ar size . •

to the bottom of a bul b a nd screw into (Maryland reside nts add 5% tax). •
• socket. To order: send your chec k or mon ey or der
• T he res ults are amazing. Bulbs bu rn to Baystar. Cred it card buyers ca ll toll free . •
• cooler , and give a softer less glaring ligh t. Sta rt sav ing mon ey right away! Order T he •
• Of course, the lumen output is red uced so Button tod ay! •
• you may prefer to use a la rger bu lb. The Norylw is a registered trademark of G.E . •

bu lb's life will st ill be increased 60 to
• 100 tim es - ju st think of th e money saved ! CALL TOLL FREE •
• The Button is ab so lutel y ideal for lights M on-Fri 9 a .m . to 5 p.m. Ea st ern Time •
• tha t run 24 hours a day like exit signs and (800) 638 6170 •
• sec urity lights. Major hotels, restaurants and - ••
• corporations a lre ady use The Button . A ll other times ca ll •••
• Resorts International Ca sino Hotel (Atlan -

•
tic City) , But ler S ho e Corpora t ion, Sun­
da nce Hote l/Casino (Las Vegas) a re just a

• few that save on bu lbs and la bor with The

• Button .
• The Button has no movi ng parts
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DIRECTINQUIRIES TO:

IDiAElectronics, Inc.

CHARGE TO VISAORMC TOLL-FREE
1-800-654 -8657 gAM to 5PM CST MON'FRI

1020 W. Wilsh ir e Blvd .• Oklahoma Cit y, O K 73116 - ( 405) 8..3 ·9626

1- - - - - - - - - - -~ ( I RUSH MY COpy OF "ELECTRONIC PROJECTSFOR •
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~ I IlUAElectronics, Inc. I
a:: Dept. 5R, 1020 W. Wilshire Blvd., Oklahoma City . OK 73116
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Prices on

Test Equipment
Now Fordham is passing on to customers the hugest savings
possible on test instruments. To help celebrate the opening of
our new 40,000 square foot facility on Long Island, we've
purchased an extra large inventory of B&K Precision products.

31/2 Digit LCD
Autoranging DMM

Model 284&r NoW$79~~h
Reg...$~-15': --

BJllI8
• Fully automatic, auto­

ranges on all tunctlons.
• Range lock holds any

range.
• 0.1% accuracy.
• Fast reading.
• 0.5" LCD disp lay.
• Autozeroing.
• Autopolarity on all

ranges.
• Audible continu ity

indicator.
• Varistor and. tuse over­

load protection.
• RF shielded.
• Meets UL 1244 satety

standards.

We're offering the quality of name brand products and the
benefits of our volume purchasing power. While supplies last
we guarantee these unbel ievably low prices.

8-Trace, 4 Channel 100 MHz
Dual Time Base Scope

Model 1500 $1489 00Reg~Now
each

BJ{

Comes With Probes

• 100 MHz response, 3.5nS rise time. 2nS/div
~weep rate WI~h 10X magnifier. Trigger views o~
. ur separate Inputs • Dual time base • 1M h
~~~t~0~~010rm inputs. 1mV/div sensitivity~o ~O
swee requency counter output • Delayed
• sJic~~nngspoto 0.5 seconds • Alternate timebase
f . wer supp ly • Selectable cho
requencles • Voltage and current probe ca l~rators .

Low Distortion
Function Generator
Model 3010
Reg, $22t1:OU

Now

$187~~h "'---
• Generates sine, square and triang le
waveforms • Variable amplitude and fixed
TIl squarewave outputs . 0.1 Hz to 1 mHz
In SIX ranges • Typical sine wave distortion
under 0.5% from 0.1 Hz to 100 kHz . Variable
DC offset for engi neering applications
• VCOextemal inputforsweep-frequencytests.

DynaPe3k Transistor
Tester
Model 520B
Reg~

NoW

$199~~h
. • Hillo drive . Works in-

• Fast testing n't • Identifies leads
circuit when o~~r~;:,o. Random lead

~~~~~~~sna~ Audib le test OK.'beep'
• Automatic NPN/PNP and SI/Ge
identification.

CRT Restorer/An Iyz
Model 467 a er
Reg. S4%1fcj

$ Now

420~:h
• Restores color and
?/w Picture tubes .
IJkenew!Uses themost
POwerful restoration
method known w'th ' .
CRT . Exclusivelm minimal danger to the
tests all three guns ~it1P17X test technique
taneously under actu co or CRTs simUf­
even CRTs with com~~~~~tlng conditions,
real dynamic tests • I t and G2, with
tracking. ns ant, automatic

s:»
-<fORDHAM •.....::~~:;g~~~~~~.COD

. $50.00 minimum order
; ~~~~~

~
N .Y. State ADD FOR SH IPPtNG AN D INSURANC E

VISA- ~~=~~ 12 51 .00 to s~:~ : : : : : : : s::~
260 Motor Parkway, Hauppauge,N.Y.11788 , ·'·' :}"':',::", u lo. tax. ~1}i~~~:~::: :· :·::t~ 89
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THE DRAWING BOARD
Voltage regulators and power supplies

ROBERT GROSSBLATT

capacitor that sits across the output of the
rect ifier. It' s used to smooth out the
spikes (ripp le) on the line and to " brute­
force " reg ulate the vol tage goi ng into the
7805 . Even thou gh the reg ulator was de ­
signed to reject noise . (referred to in the
specs as "ripp le reject ion ") , it ca n only
cope with noise that is a certain prop or­
tion of the input vo ltage. Put simply , the
bigger the input-volt age fluctu at ions, the
more noi se at the output.

Capaci tors C2 and C3 are also filter
capacito rs. They are generally less than
one p.F and pro vide the regul ator with
loc al help in dealing with transient s . If the
reg ulator is physically far away from the
lar ge filt er cap acit or (C I). a voltage ,
howe ver small, ca n develop on the line
co nnec ting the recti fier and the LC . The
job of C2~ therefore . is to make sure that
those sma ll vo ltage transient s are elimin­
ated be fore they reac h the regul ator.
That's why C2 is alway s located as close
to the regulator as possible-in some sys ­
tems it wi ll be so ldered right to the regul a­
tor pins . Capacitor C3 does the sa me job
at the outp ut of the device .

Capacitor C4 can be ca lled the " surge
capacitor" bec ause its job is to take care
of the sudden surges that show up on the
syste m + V line du ring power-up or
power-down . The size of those surges.
and co nsequentl y the size of C4, depends
on the current drawn by the system . Typi­
ca lly tho ugh. the va lue of C4 is some­
where between 10 and 100 p.F .

Th e 78x x fami ly of reg ulators (and
most othe r series regul ators) is designed
to be as foo lproof as possibl e . Th e regul a­
tors mon itor thei r intern al temperature:
and if they get too hot . they turn off. Short
circuits will also cause the [e' s to shut
down . Th e trip poi nt isn' t a defin ite figure
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O N E THI NG THAT EV ERY EL ECT RON IC S

hobbyist who builds or des igns his ow n
equipment will eve ntua lly have to con­
te nd with is a power supp ly- it doesn ' t
ma tter whe ther yo u' re wo rk ing on a space
shutt le or on an elec tric tooth brush . It' s
obvious that there are tre mendo us differ­
e nces between the power req uire me nts of
a rocket ship and those of a toothbrush.
but the po int is that if yo u're designing
yo ur ow n equ ipme nt. yo u're goi ng to
have to spe nd so me time thinking abo ut
what yo u wa nt yo ur power supply to do.

Its true that most of the th ings we' ll be
d iscussing in thi s co lumn ca n be powered
by nothing mo re complicated than a fresh
battery and a pair of alligator clips . From
the po int of view of elegance however ,
that approach leaves something to be de­
sired. The power supp ly you use in you r
design s can do a lot more for you than just
supply power. Most notably. the power
supply can provide protection .

Even the most carefully designed pro­
ject in the wo rld can blow up the firs t tim e
pow er is ap plied . But a we ll-des igned
power supp ly ca n go a long way toward
saving yo u fro m hav ing to repeat the wo rk
yo u've do ne in the event of a mishap . [t
ca n guard agai nst sho rt circ uits ; it ca n
limit the CUITent and /or vo ltage: it ca n
offer protec tio n from transient spikes.
and so on. In shor t. it can be an ex treme ly
va luable friend when yo ur projec t is still
in the de velopment stage . Let's look at
some of the many possibil ities .

Series regulators
The re are many different approaches to

pow er-supp ly design. but this tim e we're
goi ng to see wha t we can do with the
simple se ries reg ulators that we 're all
fam iliar with . Those are thre e-terminal
devices tha t are set up internally to pro­
vide a fixed output-voltage of a particular
po larity .

The 78xx series of positi ve regu lators
(and the 79xx series of neg ative regu la­
tors) are usually used by themsel ves to
pro vide basic voltage regulation in small
e lect ron ic sys tems . Like mo st th ings
thou gh. tho se [e's can be made to pro vide
as many exotic feat ures as we wa nt. in­
cluding the abi lity to handle muc h more
current than the ir basic rated capacities
wo uld see m to ind icate .

Just about eve ryo ne is fa milia r with the
circuit shown in Fig . I, a bas ic five-volt
regul ato r. Capac itor C I is the huge filter

ITRA NS&ORMERI
RECTIFIER I

,~
CI

\1 +

t~
~ VREGU l ATEil

GROUND

FIG. 1

• because it depends on the input/out put
vo ltage diffe rence and the tem perature .
In ge neral, a 78xx-series reg ulator that is
we ll heat-sink ed wi ll be able to handle
about an amp-but that' s reall y the upp er
limit.

Now that we understand the circuit in
Fig . I, let' s see what's wrong with it. As a
side note here , one rule of design is al­
\\'{lys to design with worst-case oper ation
in mind . Reme mber Murphy' s Law and
don 't forget that one of the drawbacks to
origina l design-wor k is that the responsi­
bil ity for backing the warra nty is yo urs .

Problems
So meo ne once said that there' s no such

th ing as a free lunch. and that applies
here . We' re using capacitors to help the
reg ulator mini mize noise and transients .
but capacitors cause another probl em . A
rapid redu ction in either the input or out­
put vo ltage will ca use . the capacitors to
disc harge . How much discharge cu n-ent
is ge ne ra te d de pe nds o n a lo t of
variables- the values of the capac itors,
the rate of voltage reduction, and so on.
Most regul ators are built to withstand a
ce rtai n amo unt of discharge curre nt. but
the unpredi ctability of the amount of that
curre nt mak es for a real probl em . In order
to put thin gs in per specti ve . cons ider that
a 10 p.F ca pac itor ca n develop 20- amp
spikes when it' s shorted .

[I' yo u' re des igning a po wer supply
only for low-current sys tems . that doesn 't
present much of a problem . But if yo u' re
goi ng to need a health y amo unt of cur­
rent. something has to be do ne to protect
the reg ulator agai nst accidental capacitor­
discharge .

It will help to think of the regulator as a
bunch of co ntrol circuits with a beefy
pass-transisto r at the output. In Fig . 2 we
show only C I and C4: since C2 and C3
are relatively small, we don ' t have to pay
as much atte ntion to them .

In the case of an input Sh0l1, we have a
big problem with C4 . Whe n the inpu t
short occ urs, C I wi ll disc harge th rou gh it
and the input voltage to the co llec tor of
intern al pass -transistor QI will rapid ly
fall to zero. That mea ns the outp ut vo ltage
will be greater than the input vo ltage .
Since C4 will have stored a nice , health y
cha rge , it will start to disch arge . So me of
the di sch arge curre nt will go th rou gh
R".-the equivalent resistance of the reg­
ulator' s protection circuitry . If the current
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MODEL V-1880

BP STABLIZER/IMAGE ENHANCER/RF CONVERTER/
VIDEO FADER/ 2-WAY DISTRIBUTION AMPLIFIER

OUR PRICE $135.00 each

Most versati le v ideo pro c esso r. Co ntains five units in one: stabil ize r (video g uar d
remover); im ag e en hancer; v ideo to RF converte r; vi d eo fader; and dual o u tp u t
d istr ibution amplif ie r. .
Stabilizer W ill correct entire range of c opy guard di stortion su ch as jilter ,
ve rt ical roll o r black bar tra velling through pi cture.
Enhancer Let s yo u altain b est pi ct ure for yo ur own prefe ren ce .
RF Converter A llows your TV set to recei ve v id eo and audio signa ls from your
im ag e e n hancer, g uard sta b ilize r, v id eo ca m era, com p uter, VC R, etc . The d ire ct
v ideo signal fro m any video com pone nt ca n be fed into the V-1880 an d
converted to a usab le RF signa l th a t c an g o to you r TV antenna te rminals.
Video Fad er Used to pro duce pro fessio na l fad e ins and fad e o uts .

- .
~

-""-

BP RF CONVERTER/MODULATOR
MODEL V-1885

OUR PRICE $39.95 each
Allows your TV
to receive video
and audo signals
from image ere
hancer, guard
stabilizer, video
camera, comp uter, VC
The outputs of many Video
components cannot be directly hooked up to the
VHF antenna terminals on your TVset. This
problem is solved by using the Model V-1885 RF
Converter. Converts video signa l from any video
comp onent to adjus table RF signal at antenna
terminals. Allows your VCR output to feed two TV
sets at the same time, with virtually no signa l loss.

BP IMAGE ENHANCER
MODEL V·1860
Dramatically improves
performance
of video
cameras
and VCR's.
(off-the-air
or second
generation
recordings),
by compensa­
ting for deteriora­
tion of detail and
sharpness. Includes video distribution ampl ifier
with two video outputs , allowing you to make two
copies at once without loss in signal level.

BP UHF CONVERTER FOR 1V
ANDVTR
MODEL V·5736 $24 95

OUR PRICE • each

5 FOR $100.00
Use your VCR to its
maximum capab ility.
Record VHF, UHF,
Cable or Pay TVwhile
watching any other
mode.
FEATURES. 36 cha nnels
• Allows complete programmi ng
ot VTR • Super color quality
• Watch or record any combi nation
of selectab le channels. • Receives midband,
superba nd/ Pay and all VHF channels on UHF.
• For Beta/VHS type recorders or TV set . Record
and use TV's remote contro l.

BP VIDEO CONTROL CENTER
MODEL V-4802 $19 95OUR PRICE • each
Provides remote con­
trol access of all
Video, TVor Cable .
inputs to TV or Big
Screen TVfrom one
location by flipp ing
switch.
• One output, your
TV set or Big Screen TV
• Four inputs • Completely passive, i.e. no AC
power required to operate . AUXiliary input and
output provides added flexibil ity.

JERROLD JRX TV REMOTE
CONVERTER
MODEL JRX-3C105 (SWITCH)

OUR PRICE $79 .95 each
Consists of two units
- a receiver and
transmitter. 20 It core
recting cord is detach­
able at one end to
help you pos ition the
unit. May be attached to
any age or model TV in
minutes. No tools required.
• Rece ive up to 36 channels.
TV control.

• Receive up to 60 TV cha nnels • Remote TV
Control • Attach to any age or model TV in
minutes. • No tools required . • On/Ott button.
• 'Channel selection. • Channel Stepping. • Fine
Tuning.

JERROLD 60 CHANNEL
CORDLESS 1V CONVERTER
MODEL DRX·3-105

CALL FOR PRICES
/

b.............. ~..:_-
- __ --J

~:--.-..

BP VIDEO COMMAND CENTER
MODEL V-4803 $59 95OUR PRICE • each
A switcher that can
acce pt 6 inputs and
direct them to 3 out­
puts. Utilizes switch
similar to one used on
home VCR's. You avoid
signal loss incurred b
using splitters.

OUR PRICE $69.95 each
Same as above but with a built-in RF Converter
that gives the model V-1877 an RF output which
can be fed d irectly to the antenna terminals of a
TV set. This enab les you to remove the co py guard
from a pre-recorded tape and view it on a TV using
only a VCR.,
Useas an RF Converter only. Used in co njunc­
tion with your TV, you can feed d irect audio and
video signals from any video devi ce such as video
camera, com puter, portable VCR, etc.

BP VIDEO GUARD STABILIZER/
RF CONVERTER
MODEL
V·1877

OUR PRICE $45.00 each
Has self contained A&B and bypass switch. Many
movies, concerts and spec ial programs for sale or
rental are copy guarded. This removes copy guard
and allows you to make copies . Many TVsets will
not play prerecorded tapes because copy guard
causes picture to roll and jitter. turn to snow or
disap pear. Video Guard Stabilizer removes copy
guard from signa l.

BP VIDEO GUARD STABILIZER
MODEL
V·1875

: ~~e~c~o~e re~iJ~~~~~d l ADO FOR S~~:;I.~ ~~~. ~~.~~NCE :
: ~h~: Orde r a~~:t~~~e s;g~ :~ :~ m:~: :: : : : : ~:~ ~l"':1'"=r-=-

751 .00 to 1000.00 12 .50
COD's extra (required 25% deposit) ove r 1000.00 15.00
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1545 OSGOOD ST., UNIT 11AL, NO. ANDOVER, M A 01 845
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Send check to ISCET, 2708 W.
Berry st., Ft. Worth, TX 76109.
Name _

Address
City _

State Zip
_ _ copies @$5.00ea...., _

Send material about ISCET
and becoming certified.

GROUND

VREGlJLATED

FIG. 3

it. That' s why an input shor t is so much
more potenti all y da ngerous than an out­
put shOI1.

In order to prot ect aga ins t input shorts,
we have to find a way to pro vide an es­
cape path for the discharge current of C4.
We ' ll add a diode as shown in Fig . 3 .

Adding pro tec tive diod e 0 1 gives us a
rea lly slick solution to the probl em . If the
input short s out now . the disc harge cur­
rent from C4 will forward bias the diod e
and all the " bad" current will be shunted
to ground through the input short. You
may wo nder why the diode doesn 't bleed
off some of the " goo d" curre nt whe n the
reg u lator is operati ng no rm all y . But
we ' re out of space , so you ' ll have to wa it
until next month fo r the answer. R-E

is substantia l enough . R," isn ' t go ing to
pass it fast enough and j he emitter-base
junct ion of QI is go ing to be reverse
biased . If the curre nt is grea t enoug h. QI
is going to break do wn and the regulator
w ill be-to use a tec hnica l ter m­
zapped .

Fortuna tely . an output Sh0l1 isn't any­
where near as serious . In that cas e . C4
will di scharge across the output shor t and
the input vol tage will be greater than the
out put vo ltage . Lucki ly . the reg ulato r
was de signed to deal with that. It wi ll start
to pas s more and more current unt il its
thermal-overload point is reached and it
shuts down. Remember. the regula tor
was de signed to source CLUTen!. not sink

oees 1l). 49 So-99

A-O~J 5V ·)A, '!l995 4916 4 ' 9 1
A-121 R) 11'0'·1 3'" 5995 4916 4 197
A·l~l 15V · \A 5995 4916 4 1 9 7
A ''' R1 14V -O.7A 59 95 49 Hi 4 1.9 7

B 0505 5V5A 899!> 1376 61 9 7
8 ,01)10 5V·lOA 11995 9836 83 9 7
8-1:."04 11 \1·4 A 11995 9836 839 7
8·1503 15'o' -)A 11905 9836 8197
C .Q50 G :2 +5V~A · 5'o'-6A 13995 11476 9797
C I22RS2 +12'o'·2 5A - 12'0'·1 5.... 13995 114 76 9797
C 150 1 -2 +'5V·2A _ 15 11·2 A 13995 114 16 97117

C·0 5OC>- 3'" 5V 6A . 12\11 ... - 12\1· 1A 119 95 10656 9091
C 0 50 & 3 B 5V 6. . 15 11·U, - 15V· 1A 13995 11• .76 91 97
C 0 50 S. 3C 5\1·5. d7V.l _~" _ 11V· l SA 139 .95 11.76 9797
e- O!lO.3D 5V .A ---1 511 1.5 " -1 5\1 1.SA H995 l n 97 1()(. 9 7

0 0 5 20 5\1-20A 189.95 155 .76 132 .91
01 20 B 12\18" 1&9. 9 5 155 ,16 132 .91
D· l~5 15 V·6SA. 18995 155 .76 13297
O Z. 04 2. V·.A 189 .95 155 .16 131 _97

0051(). ... 5V ·l0" - 5V lA --- 1211 1 ~A ~ 1 2V· l 5A 199 .95 153 96 139 91
DOS1().B. 5V ·l 0 A - SV·1A .1 5\1 1 SA _ l SV. l SA 19 9 95 163 .96 13 9 97
O-OSOSC. 5\18" ---12V·l " - 12V· 1A ---2.11 ·1.5,1, 199.95 163 ,96 13 9 .97
Q.O!'>OS C. 5 V8A +15\1·1'" - 15V · 1A ·2<4V·l .SA 19 9 95 163 9 6 139 .97
005101: <4 5V ·l0" .12V·18" - 12V· l " ~5V ·1A 19995 163 .96 139 9 7

FIG. 2

Input : 90-1 3 2 V A C o r DC, 4 7·440Hz.
(A, 8 & D Series).
90-132, 180·265VAC Sel ectab le
( C Ser ies on ly) .

Line Protection: Each li n e internall y
fused .

Line Regulation : '±'0 .1 % m ax. f or
.±.10% chan ge.

Load Regulation : '±'0.2% max .
50/ 100% Ra te d L oad .

Ripple & Noise : T y p ical 1% Pop max .,
all out p uts.

D rift : L ess th an 3 % af t er 10 m in ute
w ar m UP (A & C Se r ie s) .
L ess than 1% after 10 minute
w a rm UP (B & 0 Ser ies ) .

Converter Frequency:
RCC S y st e m , 30kHz (A & C Ser ie s) .
FCC System , 50kHz (B & 0 Series).

E fficiency : 65% - 75 % T y pi c al.
Temperature Range :

O per a tin g , - 1 0 0 C to + 5 0 0 C.
Storage , -25°C to +80 0C.

Over Curr ent Protection: All outputs
short c ir c u it protected b y current
fo l d b ack w it h au tomat ic recovery
after f au it removal.

Over Voltag e Protection : A l l o u t p u t s
li mi t ed t o 130% o f rated voltage
in eve nt of internal f a i lure .
(A Series, not provided) .

Re covery Ti me : L ess tha n 3 00 u s
to w it h i n 0 .5 % f i n a l val u e ( t v o l.

M .T.a .F . : E x c ess o f 35 ,000 h ou rs .
Metal Enclosure : An od ized mat te tan .
Hold-up T ime: 3 5m s (m ax ) a fter l o ss

of no rma l AC po w er .
CALL TODAY (617) 682-6936 .
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FIND TCG REPLACEMENT PARTS AND THE TCG REPLACEMENT MASTER GUIDE
AT YOUR NEAR BY DISTRIBUTOR.

When TCG first set out to make a complete line of
replacement sem iconductors of outstanding qual ity
and value, the big guys tend ed to look down at us.
Now, four successful years later, they 're suddenly
seeing us from a who le diffe rent perspective. In fact
TCG now offers more replacement numbers than
either G.E. orRCA.
We've grown so fast because we give you more of
what you were buying the other manufacturer's parts
for. We test our parts extensively on state-of-the-art
equipment during every phase of production. That
means you get top quality, backed by our full , two-year
replacement warranty. And while we already offer one
of the industry's most extensive parts lines, we're con­
tinu ing to add more each year. That's why technicians
in the know are turning to TCG 's Replacement Master
Guide, cross referencing over 210,000 different parts
numbers.

Our spec ial , computer-controlled inventory system
means that when you decide to replace or design with
TCG , you 'll always find the part you need on your
distributor's shelf . So, look for TCG replacement parts
in either polybags or carto n packs with device type,
rating limits , package diagrams and competitive
replacements right on the package.
While it's been a tough year for almost everyone else,
thanks to all of you smart technicians it's been the best
year ever for TCG .

G.E. is a registe red trademark of
the General Electric Company.

NEW-TONE ELECTRONICS
TECHNICIAN COMPONENTS GROUP
44 FARRAND STREET
BLOOMFI ELD, NJ 07003 s:»

-<
CD
cow

93



SERVICE CLINIC
An oddball output-stage problem

JACK DARR, SERVICE EDITOR
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WHAT WOULD YOU DO IN THE FO LLOWING

situation? Ass ume that a set comes to you
for repair with a blown fuse and a shorted
hor izont al-output transistor. Th at' s noth­
ing unusual so far, so you would probably
replace the fuse and transistor. Now,
wo uld you plug the set in and tum it on to
see the result s? No ! If you did, you might
find that you then had two dead output
transistors-one of which belonged to
you! For safety, plug the set into a Variac
(a variable-output transformer), run the
line voltage we ll down , and measure the
current through the fuse . Theil, slow ly
increase the output voltage of the trans­
form er , watching the ammeter carefully
to see that it doesn't go out of bounds .
Keep an eye on the DC volta ges , too .

There is a new variation of this too­
commo n symptom that ' s been popping
up in my mail quite often lately. In fac t, it
appea red twice in one batch last week .
Th at variation has the same symptoms to
start with , and when you replace the tran­
sistor and fuse, you find that there ' s still
too much current bein g drawn by the new
output tran si stor. Here' s the oddball
thing: Grounding the base of the output
transisto r brings the current back down to
norm al ! I'll c?ount to ten while you' re
thin king of what could be responsibl e for
that. It ' s a good symptom because it' s one
that tells us something- it clears the pre­
viou s stages . lt tells us that the output
stage is working (because the driv e is
there) , and that it' s trying to dri ve the
flyback and all of its loads (the low­
voltage DC supplies from the flyback , the
yoke, and the tripier-see Fig . I) . Before
we go any farther , yo u did check the

regulat ed DC voltage, didn 't you? If not,
do so .

What's causing the problem?
Now that the previous stages are clear,

we know that we 've got an ove rload prob­
lem somew here in the flyback or its load .
If the flyback uses a yoke-return capaci­
tor, that could be shorted . To find the
exact cause of the problem, the old pro­
cess of elimination is best. Check all of
the low-voltage diodes , their filter capa­
citors, etc. for shorts . The best way to
check the rest of the loads is by load­
shedding- unhook suspec ted things (the
triplet , the yoke, etc.) one at a time and
then recheck for excess current.

The yoke can be checked by unhooking
it. Many sets have a B + jumper on the
yoke plug and you ' ll have to jumper that
with a clip lead . If your test indicates a
Sh0l1, check the yoke- return capac itor be­
for e condemning the yoke. Th e "4­
legged capacitor" (which is used as a
collector-shunt capacitor on horizontal­
output transistors) can be check ed with
the ohmmeter or by unho oking it and
jumping it to ge t collector voltage to the
output. Th ose capacitors don 't seem to
short too ofte n. but sometimes . neverthe­
less. they do .

Che ck the flyback circuit. Some of
them have a tuning coil in the output.
Check that for shorted turn s, and check
the cap acit or acro ss it. One more thing: In
most sets , the pincushion-correct ion cir­
cuits are hooked to the flyback/yoke ,
Those. too . can develop shorts in the
transform er or capacitors . You might also
have a wiring short or arc-ove r.

Once again
To sum things up , what you ha ve to do

is check everything that could cause the
flyback to be ove rloaded, and thus cause
the symptoms you're seeing . It doesn 't
take as long as you'd think. What you
have to do is eliminate everythin g that
could overload a good flyb ack, and if it all
checks out, then you' re left with one thin g
that could be causing the problem-the
flyback itself. Because of the high cost
and difficult y of replacing flyback s , we 'd
recommend that all the other tests be
made first. Repl acing a flyback and find­
ing that yo u still hav e the sa me old
symptoms can be a real bummer . Som e­
thing like that can ruin a techni cian 's day
(and a couple of days' profit s!). So, make
sure that you have eliminated everything
that could cause an overload on a good
flybac k before you suspect the flyback
itself.

We check things like that because what
we' re dealin g with is an " AC short ."
Note that there is no short when there' s
nothin g but DC on the flyback (when the
base is grounded the DC' s still there ) . But
when ~e start feeding drive pulses into
the flyback, we see the short. So , some­
thing like a shorte d winding in the fly­
back , or an overload on one of its outputs ,
is responsible for the short symptoms .
We 're " pumping into a short" when the
flyback is getting norm al dr ive .

The scope can be a lot of help in check­
ing things. You can (should!) check the
base drive for correc t frequency , peak-to­
peak vo ltage. e tc . Jud gin g fro m the
symptoms , something will be there . With
the voltage reduced , check eac h output
for pulses . On a working output, you
should see the normal pulse as shown on
the schematic , but at a reduc ed level-the
pulse leve l will be in proportion to the line
input. If you've reduced the line voltage
to one half of norm al. the pulse sho uld be
only one half of the normal amplitude.
Quick check s of the low-voltage supplies
can use the same test and ratios . You can
eve n check for pulse input to the tripler;
hold the probe near. but 1101 touching it,
and check for a good high pulse . If you
find an output that should have a pulse but
has noth ing. that cou ld be the shorted
wi ndi ng . Disconnect everything from
that terminal and check the resistance at
that point. It will be very low, and you
may not get a usable reading . Turn the set
on with the winding open and check for a



This talking phone TEl l Syou in clear English w hat numbersyou' re dialing.

we'll Try to Describe Everyt hin
This Space-Age Phone Does In One P e

of Small Type. It w on't Be Easy.

It 's as though someone sa id ~
" Let' s t hink of eve rything any te lephone

ca n do, and comb ine t he m int o one fantastic
instrument. "

Someone did say t hat . This is it.
W e ca ll it THE EVERYT HING PHONE be­

cause it doe s everything . It advances the
sc ience of phone communications by t en
yea rs , even in this age of wild ch ang es and
impro vem ents .

For exa mple-
This Phone Actually TALKS To You

The Every t h ing Phone speaks to you in a
w arm , gentl e voice . It never te lls you wrong .

Tou ch th e "Voice" switch and when you
push a button, the phone tells you the num­
ber y ou' ve pus hed . If you' re worki ng in dim
'liqht , you w on't dia l a wrong number, be­
cau se your friend ly phone voice repeats
each digit im m ediat ely , as you dial it.

A Co mplet e Phone Answering System
If you pres s the " Pref ix " key , the "Clear "

key, t he Direct Memory Keys, or any of the
other special function keys (more about
th es e later), you r Phone Voice tells you w hat
yo u ' v e pushed . If you get tired of company,
you can shut off the voice; but it's like hav­
ing a f riend right inside you r phone .

Th is fe ature takes some exp laining .
In the bank of keys to the right of the dial

pad are three m arked M 1, M2, and M3. M 1
and M 2 will t ell a ca ller, when you're out ,
either w hen to call back or another number
w he re you can be reached

W ha t about M3?
M3 makes any cas sette recorder an

answ ering device. Using the conn ect or (sup ­
pl ied ), your recorder can t ak e messages up
to t he tota l length of any tape cassette. Th e
Everyt hing Phone turns the recorde r on and
of f automatically when a call comes in.

So -you have your voice of 1) a message,
in the phone's own vo ice, to call back at
whatever hour you designate; 2) a m essa ge
that you're out and can be reached at what­
ever number you designate; 3 ) an invitation
to leave a message after the tone , with a capac­
ity as long as the cassette -an hour or more .

Memory Keys Galore for Automatic Di aling
At the left of th e numeric keypad are t en

Direct Memory Keys . Th e key at the upper
lef t is for MCI , Sprint, or other computer­
code dialings. It holds the access number
andyour personal code number .

The other nin e let you dial stored nu m­
bers, including long distance numbers, by
pressing one key . You can ins et a tab show ­
ing whose number is stored .

But you ain 't see nothin' yet!
You actually can store up t o 50 numbers

of 20 digits each , using a t w o-number code.
Example: if you already have 30 numbers in
m em or y and you want t o st ore 1-305­
473-2044, pu nch in that number, use t he
"Store" key and "3 1", and yo u'll be ab le t o
dial that number in the future just by press­
ing "31 " .

Quality Speaker-Phone
Of Course The Every th ing Phone has one­

way sp eaker -phone capability. Of course it' s
high qu ality sound .

Just pre ss the " Speaker" button and you
have a hands-free phone. A vo lum e control
gives you just the right amount of ampli f i­
cation .

Music on Hold; " M ut e " Switch
You can put a caller on hold jus t by pressing

the "Hold" key . What a pleasant sur prise !
Inst ead of de ad sound , the pers on on hold
hears a pleasant me lody. (You'll hear it too,
so you won 't forget he's on hold .)

You have a "Mute" pri vacy button, and it
couldn't be more con venient - it's right in
the ce nter o f the modern han d-ph one. Press
that button, and alt hough the ot her part y
won't be able to hear you , you 'll st ill be able
to hear him or her. Release th e button and
communicat ions are no rma l agai n. (No t ell ­
:ale "click" w hen you press th e Mu te button.)

Her e's a List of Other Built -in Benefits
Your Everything Phon e is an electronic

but ler . It has -
-Automatic redial. Press t his key and your
phone will redial th e last number you called
either once (if the phone is off the cradle) or
four times (if the phone is in the cradl e).

Each k~y has a separatefun ction, J-:41dr lJn~ /..,/4.\ 10 )014, if )011
want it to. Whl.lla co"verSlJlIon PI~ l',r I: ~', ')'lh l1lll Ph()llri~ '

- Pulse/Tone select or switch . In areas
w ith rot ary di aling only, slide th e switch to
" P". In areas with touch tone, slide it to " T".

- Ringer off swit ch . YOIl ca n turn off th e
ple asant " chirper" (it isn't a hell) w hen vou
don't want to be dist ur bed A separate ringer
I.e.d. lig ht will alert you, i f you ' re interested .

- A ccess pau se ke y . For Sp rint , MCI,
and oth er code numbers, th e Paus e bu tton
gives you t he proper gap between the origina l
dialing and the time th e system t akes to
answ er with a t on e. The Pause has other
uses, t oo, but w e just can ' t list all o f them
here .

- Secret arial aids . Open a little c100r and
you have a m em o pad to jot notes For th e
numbers stored in automatic dialing mem ory,
slide out the Directory Card , concealed under
t he pho ne unit.

- Battery backup. Tw o tiny , easil v re­
plac eable batter ies keep your memory Int act .
A pow er failure , even one that las ts f or
months, won 't w ipe out what 's stored in
the memory .

Anything Else ?
Probably . We ou rselves haven' t f igur ed

out all t he phone assist ance The Everything
Phon e ca n give you . But we do kn ow t his:

No o ther ph one ever made has all th e
benefi ts and comforts this one has for YO I/.

CA N YOU BELIEVE IT?
THE EVERYTHING PHONE

IS YOU RS FOR .JUST
$199.95

two for onl y $189 95
( + $4.50 shipping each)

Order your EVERYTHING PI lONE
by lift ing your old f ashionec1 phone

and ca lling toll -free:

1-800-227-1617
Ask f or Operat or No. 110

in California 1-8 0 0 -7 7 2 35 45

Have your VIS A or MasterC ard hand y
Phon es are m anned seven days a w eek,

2 4 hams a day.

We Absolut ely Guarantee!
The Everyt hing Phon e is a lot of fun. and it' s
t he darnedest elect ronic instil lm ent vo u
ev er owned. But if at any time du ring the
fi rst f ull month you own it you de cide 110t
to keep it , send it back and w e'll ref und
ev ery cent you paid .

MMMMi}MMMMMMMl\MMOMMM1m~
Send che ck or m oney order, or ch arg e card
informati on ($199.95 + $4.50 shipping ­
Total, $204.45) t o New Hor izon s, or ca ll th e
to ll-free num ber above .

Th e Every th ing Phone
is another elect ronic marvel from

NE:W HORIZONS
Dept. RE-5 , 245 Fifth Avenue

New York, N.Y. 10016
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HEAT-SHRINK HINT
I have a hint fo r sh rinking heat­

se nsitive tubing in tight or enclosed
places . I wra p a few turns of 'IN-inch cop­
per tubin g around the barrel of a pencil­
type soldering iron , slip about an inch of
Teflon tubing over the top of the copper,
and then slip rubber tubing ove r the Tef­
lon . When vou blow into the rubber tub­
ing . your brea th is heated as it passes
through the hot cop per. You can eas ily
direc t a stream of hot air into tight places
using this method. I used an old iron with
a broken tip that was no long er any good
for soldering.

That sounds like a VCI}' good trick .
Thanks to James Bo hn ofFlorissant . M O
f or that hint ,

HORIZONTAL OSCILLATOR
. PROBLEM

I wrote you abou t a problem in a Sylva­
ni a A- I2.-the hori zontal osci llato r
wouldn' t start. We ll, after quite a bit of
troub le I finally found the solution. I re­
placed the FET '(part No . 13-2.8654-5 ,
new part No . 13-43 112.-1). What they
don 't tell you is that the pinout of the new
pan is different fro m that of the old one,
so watc h out! I wo uld also sugges t that
capaci tors C4 10, C4 14, and C4 16 be
changed .

Thanks to Ray Gre en of Camden, AR .
That' s the kind offecdback that call be a
lot of help to the rest of us ,

INTERMITIENT PICTURE
The picture on this Zen ith System 3

went blank interm ittently. but the sound
was OK . although a hit hashy. Changing
channels or turnin g the set off and on
wou ld somtimcs bring the picture back .

RETRACE PROBLEM
I've got a terrible retrace problem in a

Zenith 14A9C50, Nothing I can find seems
to be bad, but the retrace lines are there,
and they are bright enough to upset the
customer. Help!~S.H. , Irmo , SC.

I told him to check this and that , and as
a last resort . to check the setting of the
CRT scree n controls. If they are t~o high .
voull 'aet retrace lines . That turned out to
be his p rohlem . In older sets . those con­
trol s should be checke d as a matter of
course- they arc too easy to get at and
.. twiddle. ..

pulse. If it is there . check external com­
ponents for breakdown under load . The
best way to do that is by repl acing them .

As I said . we 've been getting too many
letters about thi s oddba ll prob lem to
ignore it: I thought this little run-through
might be of some help. I ce rtainly hope it
will. and wish you good luck. 'R-E

SERVICE
QUESTIONS

... $4.00

YEAR

.. $400

. $4.00
.. .. $400

. . $300

.. $2.S0
. $2.00

, . $2,00

TOTAL PRICETOTAL PAGES

PAGES

o Special Projects (Winter 1980) .
o Special Projects (Spring 1981) .
o Special Projects #4 (Summer 1982) . .
o SpecialProjects #S (Winter 1983). .. .
o Radio-Electronics Annual 1983
o How to Make PCBoards..
o All About Kits . . . . ,

ARTICLE

MONTH

o Radio-Electronics back issues (1978-79)
(October. November 1978 notavailable)

o Write in issues desired _

o Radio-Electronics back issues (1981) $3.S0
(March. December1981notavailable)
Write in issues desired _

=.,.,.-,~=::--- @ SOC each-----=:=:--=c-=

o Radio-Electronics backissues (1980) $4.00
(March, May 1980 not available)
Write in issues desired _

MAIL TO: Radio-Electronics S83
Reprint Department. 200 Park Ave. South, New York, NY10003 All payments mustbe in U.S. funds

Total priceof order . . . . . . . . . . . . . . . . . . . . . . $ _
Sales Tax (New York StateResidenls only). . . . . $ _
Shipping & Handling (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per item $ _

Ali other($200 per item. sea mail) $ _
($4.00 per i1em, air mail). . . . . $ _

Total Enclosed , .. . $ _

Name
Address _

INSTANT
REPAIR
Probelip,
head, BNC
and cable all
screwinto
placeeasily
andquickly.

One of America's two great
probes. Imagine stocking only one probe
for engineering, field service, QA and
production test scopes. TPl's wide com­
pensation range and 250 MHz bandwidth
provide this economy and simplicity.

Available' in: Xl attenuation; Xl 0;
Xl 0 with automatic scale factoring;
Xl OO; Xl 0 (300 MHz): and a
switchable Xl -X1Ouniversal probe.
TPI Modular Probeswill accept
accessories from major scope
manufacturers.

$590 0

M12X10

To orderany ofthe items indicated above. checkolf theones
you want. CompleteIhe order form below. include your pay­
ment. check ormoney order (DO NOT SENDCASH), and mail
10 Rad io-Electronics, Reprint Department, 200 Park Ave.
South, New York, NY 10003. Please allow 4-6 weeks tor
delivery
IIyou needacopyofanarticle that is inan issuewe indicateis
unavailableyou can orderit directly from us. WechargeSO¢
per page. Indicatetheissue(month& year), pagesand article
desired. Include payment in full, plus shipping and handlir;g
charge.

o Build Your'Own Satellite TV Receiver. . . $7.00
D B-Ball SatelliteTV Anlenna $S.OO
o Build YourOwn Robot.. . . . . . . . . . . . . . $12.00
o TV Descrambler (January. February19B1) $3.00
o Video Entertainment (January1982). . $2.00
o Your Own Computer (October 1981) . . $3.00
o Radio·Electronics back issues (1982) . . . .. $3.00

(January 1982 not available)
Writein issues desired _
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The Super Fone is less than I" thick . The base unit has a built-in speaker phone,
a fully independent intercom and is lJO volt-220 volt switchable.

No wonder they call it the SUPERFONEI

At Last-a Cordless Phone. .

with TWIC~ the Range, Sound
f_dellty to 'JUVaI Phones with
Coms, ~~ a Privacy Code
Systen,. ... l\IIThis in a Phone
Less Than an Inch Thickl. . , . .~. .

Dept. RE·5/ 24 5 Fif th Ave.
New York, NY 10016

NE:W HORIZONS

For ins tant service, if you have a VISA
or MasterCard, call toll-tree 24 hours

a day, seven days a week:

TRIPLE THE RANGE
OF ANY CORDLESS PHONEI

The SuperAntenna will give your
cordless phone , regardless of make or'
model, three times the range it has now.1

If the range is 700 feet, it'll leap to
over 2,000. Ifit's 1500 feet, it could be as
far as one mile!

Easy to install . Only $79.95
complete. Add $4.50 for shipping.

For Export Only ­
THE MOST POWERFUL

PHONE OF ALL TIME ­
3lf2 TO 8 MILE RANGEl

The SupeRaoge phone is so
powerful we 're authorized to se ll it for
export only.

This phone operates clearly, up to
3 V2 miles from the base stat ion. Add the
SuperExteoder unit and the range goes
up to an incredible 8 miles .

Write for information about this
remarkable instrument.

1-800-227-161 7
As k for Operator 1 10

(in Californ ia, call 1-800-772-35451

The SuperFone 650, SuperAntenna, and
SupeRange phone are mo re electronic

marvels from

First, the base station is a speaker
phone. Touch a button and you can have
a hands-free conference conversation in
the room in which the base station sits.

Next, it's an intercom. You can page
the handset from the base unitand have a
private conversation. You have a true
wireless inte rcom, not just a signal.

Third, you have a privacy button.
Push that button and you'll still be able to
hear anything the other party says, but he
or she won't be able to hear you until you
take the button off "hold ."

Fourth, you have an automatic redial.
Touch the key and the SuperFone will
redial the last complete number.

What else? A security switch which
makes it impossible for anyone to call out
on the remote phone, without changing
the ability to receive calls. A volume'
'control for the speaker on the base unit.A
call button to page the base from the
cordless phone. lliIS PHONE HAS
EVERY1HING!

3Q-Second InstaUation
Plug your SuperFone 650 into any

wall AC outlet. Push its standard modular
terminal into the telephone plug .You're in
business.

Every component is heavy-duty,
from the built-in condenser microphone
(with automatic gain control) to the LED
indicator lights. This phone is designed for
hard use.

The SuperFone 650 is yours for
$249.95. If you want the SuperAntenna
with it, giving you a rang e of a mile - or
even more - you can have both for
$319.95. (Or you can get the Super­
Antenna alone for $79.95.)

We Absolutely Guaranteel
Use the SuperFone 650 (or any

electronic instrument you acquire from
us) for up to 30 davs.lffo r any reason you
decide not to keep it, return it for a 100%
refund.

The SuperFone 650 - $249.95
The SuperAntenna - $79.95
BOlli Phone and Antenna ­
$319.95
SupeRange 3 V2 mile phone or
Supekange with 8-mile Supe r­
Extender unit - write for informa tion.
(This phone for export only) .
Adapter for Multi-line telephone ­
$39.95
Add $4.50 per total order forshipping.

Until now, cordless phones have
given you wonderful convenience. But
they've had two problems. .

1. The range is limited to 600 to 700
feet.

2. Some of them sound as though
you 're talking inside a barrel.

As cordless phones have become
enormously popular, another problem
has arisen: two people. ' living near each
other, can have the same channel. Not
only is there line confusion, but someone
else can literally make a long distance call
on your phone. .

No more. Never again.

Range: 1500 Feet OR MOREl
The SuperFone 650 uses state-of­

the -art electronics to bring you the
ultimate cordless phone . Sound quality is
superb - and it stays superb, 1500 feet or
more from the base station. That'smore
than twice the distance ' of standard
cordless phones. .

Only SuperFone 650 has a secret
code system to prevent interference and
false operation of the phone. You choose
from 512 possible "code" combinations .
Both the base unit and the phone are
locked onto that code, which you can
change when you want to.

No other phone can interfere . No
other unit can share the signal. No one
else can hear or speak on your carrier­
weJ,ve.

Enormous Range
We say the SuperFone 650 has a

range of 1500 feet.
Notice we didn't say "upto" or "as far

as 1500 feet. There's no hedging,
because this seems to be the minimum,
not the maximum range.

Users report 1800 and 2000 feet.
That's nearly haifa mile. SuperFone 650 is
a radiophone, not a toy , and that's why its
signal doesn't break up or start hissing or
crackling when you get half a block away.

You can tell wh en you heft it. It's a
Little Giant. You can feel the power inside .
What a marvel of electronic engineering it
is! And it's tough, too . It fits into your shirt
pocket, and you can bounce it around all
day without damaging it.

Speak~hone. Intercom ­
l?verythingJ

SuperFone 650 is The Everything
Phone.Anything any phone can do , it cap.
do.



Also . somet imes it would co me back by
it se lf. I s us pe c t e d th e C h ro m a ­
Luminance module . but the problem real­
ly cou ld be anywhere . You suggested
some things to try. inclu ding lightly tapp­
ing stages.

~I foun d that the picture could always be
restored by a tap on the shield over video
amplifiers Q1226 and Q1227 . Our Zenith
dist ributer supplied a new circuit board
without charge (after a letter from Zenith
Customer Serv ice . Chicago) . Th e new
board is 9- 15 1-03C- the same number as
the origi na l. but with a "C" suffix in­
stead of the or iginal " A ." The differe nce
is that the shiel d on this one is soldered
instead of pres sed on. Also . there' s no
zero-carrier adjust as there was on the old
one. Th at control might have been the
faulty part. I hope this will help others
who run into this prob lem .

It cettainlv will. Thanks to J .H. Sutton
(~r CO/llm y . 'AR fo r the f eedback .

COMPUTERS NOW!
I' ve got a TRS-BO microcomputer with

an intermittent video output. The screen
goes dark, but the computer still works
and the printer output is normal. The com­
puter technician hasn 't found the problem
yet.-E.L.G., Merritt Islend, FL

W h ee ! No w I 'm a c o m p u te r
techni cian-and I know nothi ng about
them. Howe ver. I do know how to find

out why a picture tube goe s dark .
Check all of the things aro und the CRT

such as high voltage . all the DC voltages
on the bas~. and th'esocket contac ts. L~ss
of high voltage will cause your prob lem.
as will incorrect bias and interm ittant
sock et contacts . You may have to moni tor
some of those voltages to find out which
one changes when cut off occurs-but one
of them does! Check and log all DC vol­
tages while the monitor is wor king . and
then recheck them when the fault shows
up.

MUSIC-AMP DISTORTIO N
I asked you about distort ion in a Poly­

tone musical amp lifier. Your suggestion
for checki ng pin 9 (the feedback pin for
distortion correction) of the LM-39 l IC
was the clue . An open resistor, R20, be­
tween pin 9 and the emitter of the 92P U07
transistor was the cause of the distortion.
By the way . there' s a mista ke in the
diagram-pin 16 is B + and pin I I goes
to the junction of R IO and R9 . G.F .

TUNER PROB LEM
Thi s GE 25YME had no sound and no

video. and the tuning voltage on the con­
trol assembly was a constant 30 volts on
all channels , instead of the norm al 1- 25
volts . I rep laced the PLL IC as the service
manu al sa id. but with no success. I re­
placed both the tunin g-cont rol assembly.

EP93X 168. and the wideband amp with
an EP93 X289 tu ning asse mbly . That
fixed it.

Thanks to David E . Law of Astoria, IL
f or that him. a ile of these days we' ll get
into the problem ofthose tuners and their
repair . More and more of them are show­
ing lip.

MORE ODD TUBES
I need a 6DL4 tube, but can't find one

anywhere. Do you have ideas?-T.M.,
Spring, TX

Try Transeleteronic, 1365 39th Stree t.
Broo klyn. NY 11 2 18.

(Feedback: Thanks! Thev said thev had
30 ofthem in stock. and they shippedfo ur
of them to me quickly. )

SYNC PROBLEM
I' ve got a dandy in a Magnavox TB-9

cha ssis. There are four or five vertical
lines in the picture with ringing at the
top-they look like upside-down Christ­
mas tress! I'm lost.-D.A., Babbit, MN

The ring ing at the top of the picture is
due to hor izon tal instab ility. I' d say that
that could be due to " someth ing" getting
into the horizont al sync . That can come
from an ope n filter or bypass capac itor
that is letting pulses get into the sync . Use
a scope to chec k the DC supplies to the
sync separator and horizont al oscillator.
Chec k the composite sync to see if the
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THIS CATALOG IS YOUR KEY TO
IN CREASED EFFICIENCY AND

PRODUCTIVITY. AND BECAUSE IT'S
FREE, YOU'VE ALREADY STARTED

TO REDUCE COSTS!
This is our curr ent
cata log.. . The Wire
Handler s. It 's filled
wit h wire handling
tools designed and
engineered t o make
your life easier. The
tools are unique...
unique in design,
and unique in t he
way the y perform .

You may know
about our W ire
St r ippers...but
we also off er t he
finest power elect ric
desolder ing to ols, termi nat ion kit s,
wire and cable cutters , slit te rs , cr impers. and low cost
voltage te st er s, available. Ask for your copy of The Wi re
Handlers t oday! Just send your business card .

~ PALAD IN
!! CORPORATION

Suite 10 6 , 3 13 32 Via Colinas, W estlake Village, CA 9 1362
Call [21 3) 991 -4970 .

CIRCLE 93 ON FREE INFORMATIO N CARD CIRCLE 55 ON FREE INFORMATION CARD



*********************•••••••••*•••*••••••******************************************
2300 MHz VARIABLE DOWN CONVERTER

*************************************

Complete
Down Converter

System
INCLUDES

ANTENNA KIT
POWER SUPPLY KIT

CONVERTER KIT

SPECIAL $49.95

QUANTITY
DISCOUNTS

Any Price in Adv.
10 pes. 12% off
25 pcs. 18% off
50 pes. 25 % oft

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

No Mixing for
Quantity Discount

PARTS CONVERTER
Lo.,,,,, KIT
~....

~$~695

P.C. BOARD PRE-DRILLED
SOLDER PLATED WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC-
TURE. tvE:lN.'f

. . . . 2.1?>7Ho,-rIi!AN'> ...
3~

2 HP 2835 Diodes
6 .001 Chip Caps.
9 Resistors
4 Prewound chokes
1 Electrolytic Cap.
1 Pre Made Probe

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

$24.95

We will t une conver­
ter board for $12.50

t roubl e shoot
add 7.50

tr ouble shoot
power supply..$12.50

plus any parts needed.

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

To Order Call 800-428-3500317-291-7262
Complete Kit Weighs10 pounds. Please add Sufficient Postage

6254 La Pas Trail
Indianapolis, Indiana 46268

ELECTRoniC
RAinBOW ~

SATllllTI TlllVISION RICIIVIR

CIRCLE 45 ON FREE INFORMATION CARD

KITS
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Huntington's DiseaseKillson andon and on a

TRYTELLING THESEPEOPLE
THAT CANCERIS UNBEATABLE.

IINATIONALHUNTINGTON'S DISEASE ASSOCIATION
SUite S01.'<441 8Ioadwa y_New Yol'k NY 10018
212-966 -.(320

NO RASTER, BUT PLENTY OF
HIGH VOLTAGE

In this Zenith '12A12C52, the high volt­
age is a nice 29 KV. The horizontal oscilla­
tor is running and all DC voltages are OK
except for the boost, which is at about B +
(450 volts). The focus voltage at the CRT is
OK. There 's no raster. What's going on
here?-R.M.H., Norco, LA

Well , I ran in circles for a while (not an
unusual exercise for me) but it finally hit
me . Your boost is low. Actually you have
no boost at all , just B+ . (What threw me
me here was that that loss of boost usually
reduces the high voltage quite a bit. ) With
no boost. the screen voltages on your
CRT are going to be very low, and the
picture tube will cut off. Check the dam­
per. boost capacitor (it could be open).
etc. R-E

continued fro m page 32

EQUIPMENT REPORTS

used as a protective device-for example,
the small emitter-resistors in high-power
transistor output stages. Those are meant
to blowout, protecting the board and
other parts. You'll find fusible resistors in
other places, too.

Thanks to Steve n R. Edd ington of
Bloomington . IN for that note . I'll go
along with that Steve! You' ll find places
where resistors are deliberately low-rated
for that purpose. However. if you use the
one special tool that we should on all
cases. those will be fairly obvious. That
special tool is your head !

79·1

NOTE ON DERATING-RESISTORS
CLINIC

I read your Service Clinic on derating
resistors (October 1982) and I agree with
you, but a word of caution is in order. In
certain circuits, a low-wattage resistor is

trol lead from the tripler directly to the
focus control on the TV. thus eliminating
the drops in the TV by using (presumably)
a network inside the tripler. Thanks. it
works fine.

I don' t think there is a dropping resis­
tor network inside the tripler, If I' m not
mistaken . the focus voltage is simply tap­
ped offthe triplet at a point where it's just
about right for that use .

problem shows up there .
Check the horizontal oscillator/driver

module and especially the sync input to
that module . Also. it' s possible that some
kind of poor contact on the module itself
could be causing your problem-a bad
ground contact. perhaps.

HINT ON TRIPLER
I asked you a while ago about using an

ECG523A tripler in this Curtis-Mathes
CMC-5 l chassis. You gave me some
help . I found out that it could be done by
taking the focus dropping-resistor out.
and connecting the focus control from the
new tripler dire ct ly to the focus lead from
the CRT socket. I also connected the con-
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Everyone in this picture shares something in common. They've all had
cancer, and are leading happy, normal lives.

Through progress in treatment. knowing the risks and early detection,
over two million individuals havesurvived cancer.

But most people don't know that. They still thinkcancer is unbeatable.
A fact which over two million people would like to dispute.

~AMERICAN CANCER SOCIETY'
~ How you live may saveyour life.

Thisspacecontributedasapublicservice.

shortwave listener who may have more
than one radio . but is short on antennas.
And. there is provision for connecting up
to two antennas to the model 959. The
antenna you want to use is front-panel
switch selectable.

Using the model 959 combination an­
tenna tuner and preamp is easy. The in­
struction pamphlet is clear and concise,
so it should take no more than thirt y
minutes to have the unit up and working.
One thing that we should note is the need
of a good earth ground. That will prevent
unwanted oscillation when the preamp is
in use.

About the only thing missing with this
nearly plug-in-and-use-it tuner is a good
theory explanation in the instruction man­
ual. Although there is some minimal­
level theory included in the introduction ,
it still isn' t enough for the technically
inclined hobbyist. A schematic. howev­
er. is included.

Overall. the MFJ model 959 Receiver
Tuner/Preamp should be a good addition
to any shortwave listening hobbyist. Its
ease of usc and the extra potential it brings
to your receiver is worth the asking price
of 589.95. R-E
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FREE
B ambi
Poster

with
any

pu rch ase

75 ohm
3dB ±ldB
4dB ± l dB
12dB min.
65dB min.

117VAC60 Hz, 2W
1014Wx 6% D x 3Y. H

4YzIbs

• Inpu t/O utput Impedance
• SlgnJllloss
• NOIse
• Input Return loss
• Isolation
• Power Req.
• Dimensions
• Weight

Check the quality of Bambi against th at of
much higher priced comp et it ion. All soli d
state elect ronic swi tching provides low atten­
uatio n (3dB), wide frequency response (40­
890 MHz), and excellent isolat ion between
signal sources (each I/ O sectio n indi vidually
sheilded for 65 dB min. isolat ion).

You Should Have Debbie'sTM Qualityl
----=-:--~

Debbie
CCTV-1
CLOSED
CIRC UIT
TELEV ISION
CAMERA

BE SECUREWITH BAMBI!
Bambi Now Provides Home/In dustrial

Security W ith The New ...
Automatic Sequential Scanning BEV8-1S

Th at' s right! In addition to Bambi's regular featu re s list ed
above, we hav e added Au tos canning w ith a controlled 1·'0
second Varible Delay for up to six input secur ity cameras.
TheBEV5-1S allowsSImultaneousrecordingon aVCRwhileobserving actIVity
on the momror. Manual lock·on of anyoneafs ix inputscan beaccomplishedat
any time. The BEYS-1S coupled With our new Debbie CClV-1 listed below
makes an excellent security system for your Home or Business.

BEVS· ' S Sequ ent ial Scanning Electronic Video Switch. . . 5199.95

Bambi 's Specifications:

Th e Bamb i Electronic Video Sw itc h is an electronic comput­
erized switching network wi th memory w hic h can accept up
to six different sourc es of video signa ls and prov ide the fle xi­
bi lity of directing t he in puts to any or all of the t hree outp uts.

Now you can eli mi nate ... the drud gery of disco nnect ing and
reconnecting your video equipment each t ime you use it ...
t he tan gled mess of cable s w hich are impossible to trace
out ... not bei ng able to use more tha n one function
at a t ime,

Bambi 's front panel wa s designed w it h t he
user in min d. Computer styl ed construction,
with soft-to uch keyboard (rated for over 10
mill ion oper ations), arranged in matrix form
allo ws easy inpu t/ou tpu t select ion wi tho ut
refering to charts. Funct ions selected through
the keyboard are immediately displayed on
the 18 LED status indic ators.

MODULATOR
Not a Game Ty pe M odulat orr-- The MP S-, Kit co nverts Video/Audio
sig nals to a crysta l co ntrolle d RF

output for TV Channels 3 and 4.
The MPS ·l Modulator 's adjust­

able inputs are design ed to match
all TVCameras and VCRs and feat ures a .

vo ltage regulated power supply, power sw itch
and LED indicator. No Tun ing Required. Ope rates
on 11 7VAC. Ideal fo r use w it h our new Debbi e
CeTV·1 and revised Bamb i BEVS· ' S.

M PS·1 Modulato r Kit $39.95

I I I "
, I

Kato Sons' Down Converter Kit * L9 . 2,5GHz*
Designed for Simple Simon by former Japanese CO Amateur Magazine's UHF
Editor/Engineer. Unit utilizes new ingenious PrintedCircuit Probe for maximum
gain. Circuit board fits inside MAE-2 antenna housing. Requires mechanical
assembly only. All electronics are pre-soldered and pre-tested. Usable up to
approximately 15 miles
Model KSDC-KIT 1.9 - 2.5GHz Down Converter Krt. . . . . $34.95

Bambi lets you enjoy using your video equipme nt the
way it should be ... electronically and on line at th e
push of a button.

Model BEVS-t Completely Wired and
Assem bled . Incl ud es compreh ensi ve Inst ruc-
t ion /Operat ion M an ual and Decal Set for $12995
customiz ing y our Video Switch ins tal lat ion.

• Not A Kit

AMATEUR - ETV 32 ELEMENT
YAGI ANTENNA

Now yo u can use one lV/FM Ante nna to cover all close and
distant stat ions without experiencing overloading problems,
Ideal for out door and indoor use, I/ O impedance is 75 ohms.
Pow er Supply is separate coax feed system wh ich allows
ampl if ier to be located anywhere in cable run. Pow er Supply
has kno b to contro l varible gain. LEDpower on ind icator and
on/off switch.
ALL-2VG W ired and Tested $49 .95

SlVA-J YIgiAnttrm, 14.511I Gain.Stlectable 75llf3oo ohm
C_ 6O-Bll. . . ... $19.95

STVA-4 Vagi AntlmI, 14.511I Gain,SMcubIe 75or300ohm
Channel 44-52. . . . 519.95

RG-59/U 75 ohm La.'IlossCoaxCablI. . , $.12p/ft. F-59CoaxConntdllf.
MT-1 SpecialUHF 75·300 ohm Matching Transformer "

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

D-35dB VARIABLE GAIN

RF AMPLIFIER

The SW D-1 Video Converte r is uti­
lized on cable TV systems to re-

move the KHz's signal from a
distorted video (channel 3 in/

out) and also pass thru the
normal undistorted / detectod

audi o si gnal, Rocker sw itc h
selects operating mode to remove KHz's

distortion from the video orpass all other chan­
nels norm ally. Simple to assemble-less th an 30

minutes. Pre-tun ed. Inpu t/ out put Channel 3. Impedance
75 ohms. 11 7VAC.

SWD -1 Video Converter Kit $69 .95

.1.9-2.5 GHz • 38W ' Long

• 23dBAverage G.in • Commerci.1 Grld e
• Di, Cut W.t erproof Housing wit h 4',1:" x 211z"

Aru for Electronics
• Includes P,C. Probe. F·61 Connector and Mounting H.rdw.r e

MAE-Z 32ElementYAGI Antenna $Z3.95

USE~ TWO REVOLUTIONARY
NEW HYBRID

BROADBAND AMPLIFIER les
Works on all RF Signals from 4O-900MHz

EXCELLENT FOR USE WITH:

• All Antenna Systems
• Voice Communications

• MATV Systems
• CCTV Systems

l,,;,.,n:lI""''''--J.. . Video RF Line Amplifiers

• Frequency Counters

• Oscilloscopes
• FM Broadcasts

Kato Sons' RegUlated Varlble DC Power Supply
For usewittlKSDC-K1T 1.9- Z.5GHz Down Converter. Comp~te~ assembled
I>i1!1 Attr. ctive Dabaet, lV/Converter Mod. Switc~ Frequency Control . 00
LEO IOOicotor.
Mod.1 KSPS-lA AsstmbledPowerSupp~ . . . . . . . . $Z3.95

KatoSons' RF Amplifier *22dBGain*
Highquality2 stagelow noiseRF Amplifierfor1.9 to2.5G Hz. Unit requiresaprox­
imately10 minutes assembly. Fits in same housingwithdown converter. Covers
distances of up to 30 miles.
Model KSRF-Z RF Amplifier. . . . . . . . . . $Z3.95

CD
OJ
W

:s::»
-<

MODELIC·l INFRAREDCONVERTER
Adapts to any v ideo cam ora. Reduces energy cos ts for n igh t view ­
ing by 60%. Video tap e in t he dark without bei ng d etec ted .
Excellen t for . Factory Grounds Security . Home Surveillance.

W rite fo r D et ail s.

OR DER ALL FOUR ITEMS
MAE-2. KSDC-KIT. K$PS- IA $9495
ard KSRF-2 for Only .

R!9u1ar price if llfdtrtdsepar,tely S106.8O
- CD·AX CABLES ARE NOT INCLUDED -

WRITE FOROUR CATALOGOF
ADOmONAlCCTV ACCESSORIES

Available by Mail Order Only
Sen d Che ck" or Money Order . Minimum
Order: $ 16.95. Add 10% Shipping and ....--------- - - - - - - - - - -1
Hand l ing on orders und er $40 .00. For
orders over $40.00. add 5%. Minimum
Shipp ing and Handlin g $2.00. Cat . $1 .00

- VISA and Mast ercard Accepta ble ­
·Ch flck orders will be held 30 days before shipping.

ORDER ALL THREE ITEMS
MAE-Z. KSOC-KIT.01 $7495
K$PS-IA for Only. . . . . ...

Regular prit. if Clldered sep.aratriy'582.85
- CO- AX CABLES ARENOT INCLUDED-

* PWD FOR DETAILS SEE *
OUR PAST ADS $109.95

SIMPLE SIMON ELECTRONIC KITS,™ Inc.
3871 S. Valley View, Suite 12, Dept . R, Las Veg as, NV 89103

In Nevada Call: 702-871-2892
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APPLI ANCE REPAIR HANDBOOK5-1 3
vo lumes by se rv ice experts ; easy-to ­
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers , dryers , microwaves, etc.), elec.
housewares, personal -care' appli ances.
Basics of solid state, setting up shop, test
instruments. $3.65 to $4.90 each . Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148.1-(312) 932-9550.

CIRCLE 14 ON FREE INFORMATION CARD

TELEVISION MODULE includes VHF. UHF,
and CABLE-TV TUNERS, IF AMPLIFIER,
VIDEO DETECTOR, SOUND DETECTOR
and AMPLIFIER, and SYNC PROCESSOR:
$85.00. TELEVISION SIGNAL PROCESS­
ING MANUAL explores standard and non­
standard television:$15.95. Add 5% handling
and shipping. Catalog $2.00. Visa and MC
accepted. ORDER DESK (415) 439-7470.
ABEX, P.O. BOX 26601-RZ, SAN FRAN­
CISCO, CA 94126.

CIRCLE 111 ON FREE INFORMATION CARD
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HI TECH CASSETIES. Now on 2 hour color
video tapes "Learn how to improve your tv
picture plus receive weak UHF-VHF station
snow free. Detailed step by step instructions
in the art of distance tv signal reception.­
$29.95. Satellite TV- $29.95. Audiocassette
version $14.95 each. Beta or VHS, Visa­
Mastercard, Dealers Welcome. OX TELE
LABS, 3822 N. Paradise Rd., Flagstaff, Az.
86001, 602-774-4735.

CIRCLE 112 ON FREE INFORMATION CARD

UNGAR 'S NEW SOLDERING IRON for
technicians and hobbyists features unique,
long lasting THERMO-DURIC heater for.fast
heat-up. The CM25 has an integral nickel­
plated cone tip (750°F) for use with both small
or large connections. Handle design is roll
resistant, slim, cool and comfortable. $8.50.
See your Ungar distributor, or write UNGAR,
Division of Eldon Ind., Inc., P.O. Box 6005,
Compton, CA 90220. • " .

CIRCLE 114 ON FREE INFORMATION CARQ

THE MEAN L1TIt. E KIT New compact kit of
electronic tools . Includes 7 screwdrivers,
adjustable wrench, 2 pair pliers,wire stripper.
knife, alignment tool; stainless rule, hex-key
set . sci ssors, 2-flexible fi les, burnisher,
soldering iron, solder aid, solder and de­
soldering braid. Highest quality padded zip­
per case . Send check or charge Bank­
Americard, Mastercarge, or American Ex­
press. The JTK-6 sells for $95.0Q-JENSEN
TOOLS INC., 7815 S. 46th Street , Phoenix,
Arizona 85040, (602) 968-6231.

CIRCLE 11 ON FREE INFORMATION CARD

WIRELESS & ELECTRICAL CYCLO­
PEDIA. Originally printed in 1918, this 176­
page reprint of the complete catalog gives
you an accurate look at the state of electron­
ics in 1918. Contains everything from a Zinc
Spark Gap to a 1000-Mile Receiving Outfit,
You can get your own copy of this modern
antique, profusely illustrated, for only $4.95
plus $1.00 P&H. Order yours from R-E
BOO KSTORE, Radio-Electronics , 200
Park Avenue, South, New York , NY 10003.

CALL NOW
AND

RESERVE

YOUR SPACE

• 6 , rate $550 per each Insertion .
• Reaches 220.500 reaoers,
• Fast reader service cycle .
• Short lead t ime for the placement of

ads.
• We typeset and layout the ad at no

add iti on al charge.

Call 212-777-6400 to reserve space.
Ask fo r Arline Fishman. Limited num­
ber of pages available. Mail materia ls
to : min i-ADS. RADIO-ELECTRONICS.
200 Park Ave. South . New York. NY
10003.
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TELTONE DTMF RECEIVERS TURN
PHONES INTO CONTROL DEVICES and let
you turn the phone system into a control net­
work . They outperform other receivers in
noisy environments and operate over a wide
dynamic range. Three DTMF kits are avail­
able: TRK-956 @ $22.75 decodes DTMF.
The TRK-947 (L $53.00 has built-in dial-tone
and noise filtering. For both rotary and DTMF,
order the TRK-927 (Ii $75.00. Kits include a
3.58 MHz crystal and a DIP socket. To order
call: (800) 227-3800 ext 1130 (In CA, (800)
792-0990 ext 1130).

CIRCLE 115 ON FREE INFORMATION CARD

COVER STORY AUDIO KITS from Radio
Electronics 5-6/78, 2/80 and 3-4/81. Our $89
Graph ic Equalizer (.02% THO, 12 bands ,
92dB SIN). $40 PLM-1. and $120 ASRU
(Noise Filter/Expander increases dynamic
range by 18dB) are attractive , excellent per­
formers. Free shipping with prepaid orders.
Free catalog with lots more. SYMMETRIC
SOUND SYSTEMS , 856J Lynn Rose Ct. ,
Santa Rosa , CA 95404.

CIRCLE 10 ON FREE INFORMATION CARD

MAGNIFIER LAMP FOR LESS All metal
construction, UL approved 5", 3 x magnifier,
22 watt fluorescent circ line lamp. 45" arm
reach, heavy duty clamp mount. Only $59.95
plus shipping. (California residents add sales
tax.) To order call (800) 423-5336. In Califor­
nia, (800) 382-3663 or send $59.95 plus
$5.00 shipping to ORA ELECTRONICS,
18215 Parthenia St. , No rt hr idge, CA 91325
(213) 701-5848.

CIRCLE 19 ON FREE INFORMATION CARD

POWER LINE PROBLEMS? SPIKE­
SPIKER THE SOLUTION! Clean up equip­
ment damaging voltage spikes and con­
ducted RF noise. Surge protection & RFI
hash filtering. All units 120V, 15A. Deluxe
Console 8 outlets $79.95, Quad Plug-In 4
outlets $59.95, Mini Plug-In 2 outlets $44.95.
VISA, MC, or check we pay UPS. COD's add
$3.00 plus UPS. Pa. residents add 6% sales
tax. KALGLO, 6584 Ruch Road , Dept. RE,
Bethlehem, PA 18017 (215) 837-0700,
(800) 523-9685 . TWX 510-651-2101.

CIRCLE 100ON FREE INFORMATION CARD

MODERN ELECTRICS. Miniature souvenir
of the first publication ever produced by Gerns­
back Publications. This issue appeared in
April 1908- just 75 years ago. You can own
your own reprint of this unique first edition for
just $2.50 plus 75ft P&H. It's avai lable from
R-E BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003

o
$99.50 PRICE BREAKTHROUGH. Amateur
hi-gain commercial grade microwave TVsys­
tem converts 2.1 - 2.6 GHz signal for your
home T.V. Assembled and tested. Minimal
wind loading . (A problem with dish type .)
Complete with antenna base, 26 element di­
rector rod, power supply , 40' & 3' co-ax
cables and hardware. ONLY $99.50 F.e.B.
OEM DISTRIBUTING CO" 9748 Jamach
Blvd., Spring Valley, CA 920n. Dealers
phone (619) 698-0EMD for quantity
prices.

CIRCLE 20 ON FREE INFORMATION CARD

SOLDERING STATION FOR LESS Front
display of tip temperature, adjustable tem­
perature 200°F to 900°F. UL listed. low cur­
rent leakage, high insulation. Complete as
shown. 7 tips available, also takes standard
tips. ORDER MODEL 81-XY 168. $79.95
plus shipping. To order call toll free: (800)
423-5336. In California (800) 382-3663. Or
send $79.95 (California residents add sales
tax) plus $5.00 , shipping to ORA ELEC­
TRONICS DEPT. RE, 18215 Parthenia St. ,
Northridge, CA 91325 (213) 701·5848.

CIRCLE 15 ON FREE INFORMATION CARD

ULTIMATE UHF FRINGE AREA RECEP­
TION. The system includes a 114 element
ant enna , 39db LNA (boo ster ), a mat ch
maker + signal extrator for $199.95. Com­
plete documentation and return policy if not
satisfied. Also 2 hour VIDEO TAPES on how
to receive snow-free UHF-VHF pictures­
$29.95. VHS or Beta. Visa/Mastercard, Deal­
ers welcome. Specify channels. OX TELE
LABS, 3822 N. Paradise Rd., Flagstaff, AZ.
86001, 602-774-4735.

CIRCLE 113ON FREE INFORMATIO N CARD

QUALITY TOOLS AT HALF PRICE! Sunnex
manufactures a wide range of high precision.
box joint cutters and pliers for the electronics
industry. Sunnex only sells direct and can
offer you quality tools at the most competitive
prices. A HALF PRICE INTRODUCTORY
OFFER will be enclosed with the catalog
SUNNEX INC., 87 Crescent Rd., Needham ,
MA 02194. Phone 1-800-225-8480 (in MA
617-444-4730).

CIRCLE 21 ON FREE INFORMATIO N CARD
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FROM

firestlt~ '
•ANTENNAS ·
. A C C ES S O R IE S.

40 CHANNEL
CONVERTER
$ 3 8 Regul ar $69

. ' •• I

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

- - -:;I;;I;-;n;;n;;::o;.;- - - -,
2614 East Adams/Phoen ix. AZ 85034 I

I
I
I
I

Str..t _

State __-::--:--::--:

City --'- _

Name _

Advanced Solid State desi gn and c ir urtry
allows yo u to receive mid & su per
band channe ls . Restores programming

to Video Recorder s.

CIRCLE 4 ON FREE INFORMATION CARD

Send $1 for Complete Catalog
VISA. MASTERCARD • COD

GOLDEN SERIES

DIRECT VIDEO SALES
P.o, BOX 1329

JEFFERSONVILLE , INDIANA 47130

CALL
1-812-282-4766

CABLE TV
CONVERTERS

VIDEO
ACCESSORIES

BAR&HANDSTUNABLE
" NO TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES

MONITOR SCANNERS

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

'Firestil('D

BUY DIRECT & SAVE

~
36 CHANNEL

_ REMOTE CONTROL
1 CABLE CONVERTER

$88.00

DIAMOND 0·56 WIRELESS
THE ULTIMATE CABLE T.V,
CONVERTER

56 CHANNEL

P INFRARED
~ REMOTE CONTROL

$139.00

MUSIC SYNTHESIZERS
continued fro m page 68

ADSR genera tors have bee n mos t pop­
ular among pro fessio nal musicians. It is
felt that that generator-which prov ides
contro l over the attack time, decay time,
sustain level, and release time-is the
minimum requ ired to imitate trad itional
instrument s . ADSR-type genera tors re­
quire both ga te and trigger signals.

Unlike the other modul es that we have
discussed , the enve lope generator is not
an audi o module; it is a logic modu le . The
output, tho ugh analog in nature, must re­
spond to a number of digit al conditions.
(Is the gate present'?Is the trigger pre sent '?
Are both pre sent ") Enve lope-generator
logic hasn ' t changed over many years;
only the mea ns of implementing the logic
has changed . For example , ea rly units
were discrete and were composed mainly
of d iode s , tran sistors, and various R-C
network s. Later , man y unit s were de­
signed using TTL integrated ci rcuits . Re­
cently many designs have been appea ring
th at inc orpor ate CM OS- ty pe c ircuits .
Finally , within the last several yea rs a
number of LSI circuits have appeared that
incorp orate the entire ADSR enve lope
genera tor on one chip . Some exa mples
are the SSM 2050 and 2055 by Solid State
Micro Techn ology, and the 33 10 from
Curtis . Those LSI versio ns are es pec ially
attrac tive for co mputer -co ntro lled syn­
thesizers where many ADSR's (perhaps
as many as 32) are required in one unit.

The use of one- IC en velope genera tors
cannot really be justified (exc ept for the
computer controlled synthes izers men ­
tio ned above) beca use of the relatively
high cos t of the unit s . Single-IC envelope
generators still cost seve n or eight do llars
apiece . In contrast , the circ uit in Fig . 5
(which uses about two -do llar s-worth of
IC s) accomplishes the same thing- it
p ro vide s compl et e co ntro l o ve r the
attack , dec ay , susta in, and release por­
tions of the enve lope. In addition , it al­
lows for retr iggerin g . That means that if
the gate is still present and the waveform
is in the sustain portion of its curve, a new
trigger wi ll initiate the attack cycle once
aga in.

While there is no dou bt that use of LSI
techn ology ca n make the designer ' s wor k
mu ch s im ple r in reg ard to YC O 's,
YCF's, and YCA 's . it appears that , for
now , the use of standa rd components is
much more cos t-effective in the design of
ADS R 's .

We have barely touched the four main
synthesizer-components , and there are
many other types of modul es avai lable
such as balanced " ring" modul ators ,
ec ho units , sequence rs , sample-and-hold
units, etc . Those other types of modu les
have also been affected by advances in
LSI techn ology , brin ging part s co unts
and price s down to a minimum . R-E

SAVEl
MONEY • TIME • FREIGHT
~ QUAL ITY STEREO EQUIPMENT

. ' AT LOWEST PRICES.

~ YOUR REQUEST FOR QUOTA­
.' nON RETURNED SAME DAY.
~ FACTORY SEALED CARTONS ­
.' GUARANTEED AND INSURED.

~ SAVE ON NAME BRANDS LIKE:

PIONEER JVC

KENWOOD TEAC

MARANTZ SANSUI

TECHNICS SONY

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY

BY MAIL- FROM

.CIRCLE 94 ON FREE INFORMATION CARD

·11·iiQ_~1 IftOII G""IO
BANK CARDS ACC EPT ED

12 East 0elaware
Chicago, Ill inois 60611

312·664·0020
800-62 1-8042
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ADVANCE ELECTRONICS IS PROUD TO
INTRODUCE THE A.W. SPERRY

INSTRUMENTS LINE OF TEST EQUIPMENT.
15 MHz DUAL TRACE PORTABLE

W/INTERNAL BATTERY PAK
20 MHz DUAL TRACE W/BUILT-IN

COMPONENT CHECKER

CALL FOR
OUR

SPECIAL
INTRODUCTORY

PRICES

MODEL
315P

MODEL
620C

SPECIFICATIONS
Vertical System CH. A and CH. B· Deflection Factor, 5mV/div­
20v/div, (:+:3%) 12 steps. Frequency Response, .DC-20MHz
(-3dB) • Risetime, 17ns or less . Maximum Input Voltage, 300
V (DC + AC peak) .Inputlmpedance, 1Mn :+: 5%, 20pF :+:3pF.
Invert, CH-B only. Operating Modes, CH.-A, CH.-B, DUAL,
ADD, X - Y • Internal Horizontal System (Sweep Operation)­
Time Base, 0.2fLS/div-0.5s/div (:+:3%) 20 steps. Magnification,
5x • Trigger System - Sources, INT, CH-B LINE, EXT. Modes,
Norm, Auto • Coupling, AC, HF rej, TV • Slope + or - •
Sensitivity, INT: 1 div or better, EXT: 1Vpopor better.

FEATURES

• Component checker for locating defective
components in or out of de-energized circuits.•
6" high brightness, internal graticule CRT. TV
(Video) sync filter. Z axis (intensity modulation)
• High sensitivity X-V mode. Front panel trace
rotator. Low power consumption. 3PCB modu­
lar construction. Comes with 2 year warranty

THE SMALL PORTABLE
FEATURES WITH BIG FEATURES

• AC/DC powered. 2mV/Vertical sensitivity. TV
(Video) sync filter. 3%" internal graticule, high
brightness CRT. X-V display mode. Add/Sub
mode with ch .2 invert. Automatic and triggered
time base. Trace rotation adjustable from front
panel • Internal rechargeable pak included •
Lightweight '12.1 Ibs with battery. Small size
(4.4" x 8.8" x 11.7")

SPECIFICATIONS
Vertical System CH. A and CH. B- Deflection Factor, 2mv/div ­
10v/div, 12 steps. Frequency Response, DC - 15 MHz (-3 dB).
Risetime, 24 ns • Maximum Input Voltage, 300 V (DC + AC
peak) .Input Impedance, 1Mn :+: 5%, 20pF :+: 3pF • Display
Modes, CH-A, CH-B, DUAL, ADD, CHOP. Internal Horizontal
System (Sweep Operation) • Deflection Factor, 0.5fLS/div. ­
0.5s/div (:+:5%) , 19 steps. Magnification, 5x all ranges. Trigger
System - Sources, INT, CH-A, CH-B, EXT • Modes, AUTO,
NORMAL. Sensitivity, INT: 1 Div or more, EXT: 1V pop • Cou­
pling, DC, TV SYNC.

A.W. SPERRY INSTRUMENTS INC.
FEATURES A FULL.2 YEAR PARTS AND LABOR WARRANTY ON OSCILLOSCOPES.

AWS DIGITAL MULTIMETERS
Models EZ-6100,6110, 6200 & 6220

• Autoranging on volts and ohms
• Self-contained 10 Amp AC/DC ranges (EZ-6110

& 6220)
• Low power ohm ranges-applied voltage ~ 0.3'1.
• Continuity buzzer (EZ6100 & 6110),5 settings
• Range hold (EZ6100 & 6110)
• Large 3Y2 digit LCD display
• 300 hours continuous operation

FIVE-YEAR WARRANTY

26 WEST 46th STREET, NEW YORK, N.Y. 10036 • 212·730·7030

HOT L\NE
TOLL fREE 0474

800-223-
THE TEST EQUIPMENT SPECIALISTS



Earn Your

DEGREE

f{t~~lIf Socket
p.. $2,19 Sample Pak

32-pages of tes t instruments - from the
latest dig it al multimeters to the famous
EICO scopes. Security systems. Auto­
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog , che ck reader serv ice
card or send 50t for first class mail.

~ 108 New South Road
Hicksville, N.Y. 11801

The world 01
electronics

gee-wizardry

-YOURS FREE.

You can now receive nine phosphor bronzeIe
sockets absolutely FREE. It isourway of intro­
ducing you to the quality parts we offer.

Sample Pak 3 ea. 5-247013-14(14 pin)
3 ea. 5-247013-16(16 pin)

Includes: 3 ea. 5-247040-40 (40 pin)

,.----~---------...., 0 YES, please send me a FREE ~
'SOCKET SAMPLE PAK, plus ~
~ your brochure on add it ional I
_ products available. ~

_ Plea~ include $1.00 to help cove r postage: and handl ing. _

- ~~ -~ Ad dress ~
_ City '-

~ State Zip ~

, £TIIOIIII( I
~ 14803 N.E. 40th Dept. RE023 ~
• Redmond, WA 98052 ~._------------_..

The second way of feeding data to the
VSP is through its microprocessor in­
terface . Th e in terface cons is ts of a
bidirectional data bus with some control
lines. In addition to being used to carry
speech data , that bus is also used to send
commands to the VSP. Those commands
control all the VSP functions .

During speech generation, the micro­
processor first determines which words to
speak. If the speech data for a particular
word is in the dedicated speech-memory
ROM . the microprocessor sends a com­
mand to the VSP to address that word.
and then sends another to start speaking
the word. The entire data fetching and
speech-ge ne ration process is hand led
automatically by the VSP . The micropro­
cess or simply comm ands the VSP to
select a certain word and commands it to
start speak ing. If the speech data is not in
the speech ROM , but in the PROM. then
the microprocessor sends a comm and to
the VSP instructing it to start accepting
speech data via the microprocessor in­
terface . The microprocessor then sends
the coded speech-data to the VSP, and the
VSP speaks the word . As the VSP gener­
ates speech, the microprocessor con­
stantly reads its status to determine when
it has finished a word . It then commands
the speech processor to speak another
one , thus producing phrases made up of
severa l words .

When we continue next time. we' ll de­
scribe the clock hardware as well as the
software that is needed to drive it. And of
course we ' ll cover completely construc­
tion. checko ut. and use . R-E

continued fr om page 60

TALKING ALARM CLOCK

o Free Info. Pac k: 0 Orga n 0 Pian o
o Catalog & Dem o Record ,pnc,o s<' 56;
Name _

Add res s _

Cit y State__ Z,p _ _

Ph on el __ 1

Rep inq ui r res in v it ed

Put Professional Knowledge and a

HOME
STUDY

in your Electronics Career through
COLLEGE DEGREE

No commuting to clas s. Study at your
own pace, while continuing your present
job . Learn from easy-to-unde rs ta nd les­
sons, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you firs t earn your A. S. E.T. degree, and
th en your B.S.E.T. These degrees are ac­
credited by the Accrediting Commission
of the Na tiona l Home Study Council.

Our f ree bulletin gives full detail s of
th e home-study program, the degrees
awarded, and the requirements for eac h
degre e. Write for Bulletin R-83.

Grantham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034
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A B $18.00
TUNER

A BC S22.OO
TUNER

ELECTRONIC TECHNOLOGYTOOAY. INC.
P.O. BOX 83

MASSAPEQUA PARK. NY 11762

o ART OF PROGRAMMINGTHE 1K lX81.
How to use the features 01 theZX81 in programs
that fit into the lK machine. 96pp. 55.75 poslpaid.

o ART OF PROGRAMMING THE 16K lX81.
How to use your 16K RAM pack and ZX printerto
thefull. 144 pp. 56.95 postpaid.

o ART OF PROGRAMMING THE lX SPECTRUM.
Everythingyou need to know to put the ZX
Spectrum to workfor you, 144 pp. 58 postpaid.

OUR;!~LOWPROFILE

ONLY $92.50

CIRCLE 29 ON FREE INFORMATION CARD

IFLUKE:!.

65' COAX 3 COAXTUNERW,SYSTEM " NOT FOR S.T.S"

-=- .IPACFs:JAGF
~ 14824 CAM DEN AVE SAN JOS E. CA. 95124 _

(408 ) 266 ·15 11

WE REPAtRALL MICROWAVE S17.00

I ;/ '(" REDIAL CORD-FREE
- PHONE @7 UP T0 1 Mll E RANGE
~ " PACER"
Cl:iJJ ONLY MULTIPLEX

. '. $19.50 $297.50
. "" -TRUE TOUCHTONE-

CIRCLE 13 ON FREE INFORMATION CARD

DEALER PROGRAMS AVAILABLE

HOBBYMICROWAVE ANTENNAS
"COMPLETE SYSTEMS"

OURD1'sy OUR ®ONLY
$8 9 50 SOll D @y.• 20-

ONLY
$94.50

CJ\ ·COMPLETE BOMA N PAODLIN
~ SATELLITE SYSTEM $2250.00

Model8022B
3-112 Digit
"Trouble­
shooter" DMM
• 0.25% accuracy
• 6 functions
• 24 ranges
• Diode test
Overload protected,
comes complete with
test leads, battery and $144
2-year warranty.
DC Voltage: 200mV-2-2D-2QO-1QOOV. AC Volt­
age: 2OOmV-2-2D-2QO-750V. DC/ACCurrent:
2-2D-2QO-2000mA. Resistance: 2QO-2k-20k­
200k-2M-20Mn. Send check or charge
MasterCard, Visa , or American Express.
To order: call 1-800-225-5370
Contact East, 7 Cypress Drive
Burlington, Massachusetts 01803

I
I
I
I
I

Name: -'--_______ ___ I
Address' _

U
City: State:: --'ZiP: :J
oNumber 01books ordered- - -

r;1;;;N~C;;;TE;;;R;"lI We Have The Books You Need

I
I
I
I
IThere is aroad.

No cos tI)' Schoo l. No co mm uting to class. The Origina l
Ho me-Stud y co urse tha i prep ares you for the FCC Radio­
telephone license exam in your spare lime ! Pa .....ing the exam is
yo ur "ticket" 10 thou sa nd ... or excit ing opportunities in
Com rnunicationv, Bro adcavting , Mo bile two-way systems,
Micro wave sta t tons, Rada r instal la tio ns. Aerospace a nd more.

NO NEED TO QUIT YOUR JOB OR GO TO SCHOOL
Yo u lea rn hO'>I, to pass the FCC License exa m at ho me at yo ur
ow n pace with this easy-to-und ersta nd. proven co urs e. Within
a few short weeks yo u co uld be on your way to being o ne of
the h ighest paid wor kers in the electronics field . II' s tha i easy!
U.S. Federal law requ ires you to have an FCC License if you
want to o pera te and maintain virtually any comm unications
system - you do n', need a Co llege degree to Qualify, but you
DO need an FCC License. With thi s Home-Study co urse,
yo u' ll be read y to pass the FCC Gov ernment licensing exam in
a remark abl y short time . Send for FREE facts now . No
obl igation. No salesmen wilt'call. MAI L COUPON TODAY!

r----------------------,
I commdnD PRODUCTiOnS I
I FCC LICENS E TRAI NING, Dept. E I
I P.O. Box 2223, San Franci sco , CA 94126 I
I Ru sh FREE Factv on how I ca n prepa re for my FCC I
I Licence at home in my spare l ime. I
I NAM E I
I ADDRESS I
I CITY STATE------.-ZIP__ JI
L _

CIRCLE 96 ON FREE INFOR MATION CARD

30-32 Mort imer Street
Dept. P.R.
London WIN 7RA
England

300 North Zeeb Road
DepI. PR.
Ann Arbor. Mi. 48106
U.S.A.

City _

Institution _

Please send additi onal inform ation
for .,..--.",-".,..-- _

Name _

Street _

State Zip _

University Microfilms
International

This space contributed as a pub lic service.



~--------------------------------------------- -- - ,: Electronics Paperback Books :
: Quality Paperbacks at Affordable Prices :
: BUY 12 PAY FOR 10- TAKE 2 FREE! :

I

:::J 30 SOLDERLESS
BREADBOARD PRO·
JECTS BooK·1.
$5.75. Whenever pOSSI­
ore the same parts are
used m severe! pro­
jee rs. Even a n-sr-nme
builder can complete
these Circuits.

;:] HOW TO GET
YOUR ELECTRONIC
PROJECTS WORK·
ING. 55.00. Helps you
troubleshoot and repair
rome -bnlt projects of
every cescdpuon.

J MINI-MATRIX
BOARD PROJECTS.
55.00. A ....anety 01pro­
jects that can all be
bUilt upon a rmm-mamx
board tnet has 10 smps
and IS 24 holes tong

[] MODERN OP·A MP
PROJECTS. $5.00.
Wide range 01soecrat­
e eo op-amp CIrCUItSm­
cludlng jo-ncee. 10­
distortion. ultra-hi Input
Impedance. etc.

=MULTI·CIRCUIT
BOARD PROJECTS.
55.00. 21 lalrly sImple
ororects that can all be
built on a single
cnnteo-crrccnboard. All
are powered by a 9V
battery.

:J IC PROJECTS
FOR BEGINNERS.
$5.00. InexpensIve algi'
tal and linear lC"s are
used to assemble ttns
select on 01Circuits in·
tenceo lor the be­
gmner.

o ART OF PRO·
GRAMMING THE 16K
ZX81. $6.25. rope s m­
ciuce fUll screen. scroll­
Ing. PEEK & POKE.
plus actual wo~ing
programs.

~ THE 6809 COM­
PANION. $5.00. Wnt·
ten lor the averaqe
assembly language
programmer. A diSCUS'
sio n of 6809 features &
reference work for the
13809 programmer.

:=J PRACTICAL COM­
PUTER EX­
PERIMENTS. $4.50.
Fills In background to
microprocessor by con­
structing typIcal compu­
ter circuits uSing drs­
crete logiCcomponents

o ART OF PRO·
GRAMMING THE 1K
ZX81. $5.00. How to
use the features 01the
ZX81 In programs that
ht the 1K machine and
are stili fun to use.

=:J INTRODUCTION
TO BASIC PRO·
GRAMMING TECH·
NIQUES. $5.00. Based
on author's own exoert­
ence In learning BASIC
and helpmg others to
learn to program

:J A MICROPROCES­
SOR PRIMER. $4.50.
Painless approach to
compuling for the be­
ginner. Step-by-step
explains computer op­
erations and assembly.

O' FIRST BOOK OF o ENGINEERS &
Hl·FI SPEAKER EN- MACHINISTS REFER·
CLOSURES. $4.50. ENCE TABLES . $3.50.

o SOLID STATE o SECOND BOOK
NOVELTY CIRCUITS. OF TRANSISTOR
$3.50. eQUIVALENTS &

SUBSTITUTES. $4.50.

o 28 TESTED TRAN· :J 52 PROJECTS US-
SISTOR PROJECTS. ING IC 741. $4.00.
$4.25.

o BEGINNERSo SOLID-STATE GUIDE TO
SHORTWAVE RE· ~PROCESSORS &
CEIVERS FOR BE- COMPUTING. $4.50.
GINNERS. $4.50.

J VMOS PROJECTS.
[J 50 PROJECTS US- SS.OO.
ING IC CA 3130.
$4.50. C HOW TO USE OP·

AMPS. $5.75.

[j 50 CMOS IC PRO-
~ AUDIO PRO·JECTS. $4.50.
JECTS. $5.00.

D HOW TO BUILD LJMODEL RAILWAY
ADVANCED SHORT· PROJECTS. $5.00
WAVE RECEIVERS.
$5.00. C CB PROJECTS.

$5.00.
:::J BEGINNERS
GUIDE TO BUILDING :::::J HOW TO GET
ELECTRONIC PRO- YOUR ELECTRONIC
JECTS. $5.00. PROJECTS WORK·

ING. $5.00.
o ESSENTIAL
THEORY FOR THE [] MULTI·CIRCUIT
ELECTRONICS HOB· BOARD PROJECTS.
BYIST. $5.00. $5.00.

C FIRST BOOK OF o ELECTRONICS
TRANSISTOR EQUIV- SIMPLIFIED CRYSTAL
ALENTS. & SUB· SET CONSTRUCTION.
STITUTES. $3.75. $4.50.

=: PRACTICAL COM- ::::J ELECTRONIC
PUTER EX- HOUSEHOLD PRO-
PERIMENTS. $4.50. JECTS. $4.50.

o POWER SUPPLV
PROJECTS. $4.50.
Contains deSignsand
constructon details for
almost any power sup­
ply the expenmenter is
Ilkely to need.

o REMOTE CON·
TROL PROJECTS.
$5.00. Bado- contrc t
Inlra-red. vrsrble hght. &
ultrasonic systems are
all included. along With
methods 01applying
them.

o ELECTRONIC
TEST EQUIPMENT
CONSTRUCTION.
$4.50. Construction de'
tails of a Widerange of
test equipment the ex­
penmcnter can build at
home

o ELECTRONIC
PROJECTS USING
SOLAR CELLS. $5.00.
Simple crcurtethat
ha ....e numerous ep­
phcations around the
home

o ELECTRONIC TIM·
ER PROJECTS. $5.00.
Timing circcns lor
almost any application
the expenmenter might
need. A most valuable
reference.

o COUNTER DRIVER
& NUMERICAL­
DISPLAY PROJECTS.
$4.50. Features ep­
cncenons& projects
using venous types qf
numencaf-oeorayce­
vices.

I

:::J PRACTICAL ELEC­
TRONICS CALCULA ·
TIONS AND FORMU·
LAE. $7.50. A baSIC
reference work that
bndges the gap be­
tween complicated
technical theory & cut
and tried methods

:J INTERNATIONAL
DIODE EQUIVALENTS
GUIDE. $5.75. Heios
you lind subsbtutes lor
the many different
types 01seeucooouctor
dtodes m use today.

~ tNTERNATIONA L
TRANSISTOR EQUIV·
ALENTS GUIDE.

I ~~~:i:;~~ccis;~n _
ulacturers are listed &
cross-reterenced With
oossibte replacements.

:J HOW TO MAKE
WALKIE TALKIES.
$5.00. Descnt:es equip­
ment for tow- pow er
handheld operation.
112 pages 01must
reaamg for the ceo­
catec experimenter.

=:J ELECTRONIC
CALCULATOR US·
ERS HANDBOOK.
$3.95. Presents formu­
lae data. methods of
calculation. ccnverson
factors & more Irom the
vIew of the calculator
user.

o LINEAR IC EQUIV·
ALENTS AND PIN
CONNECTIONS. $8.25.
Shows equivalents & pin
connections 01a popular
user-onentec selection 01
Imear lCs

[j ELECTRONIC :::3 ELECTRONIC
SYNTHESIZER PRO· PROJECTS FOR BE·
JECTS. $4.50. GINNERS. $5.00.

=50 CIRCUITS US- :::::J ELECTRONIC
ING GERMANIUM. MUSIC & CREATIVE
SILICON & ZENER DI· TAPE RECORDING.
ODES. $3.75. $5.00,

:J 50 PROJECTS US- o ELECTRONIC
ING RELAYS. SCR'S SECURITY DEVICES.
& TRIACS. $5.00. $5.00.

=50 (FET) FIELD- C HOW TO BUILD
EFFECT TRANSIS- YOUR OWN SOLJD·
TOR PROJECTS. STATE OSCILLO·
$4.50. SCOPE. $5.00.

~ 50 SIMPLE LED [J SECOND BOOK
CIRCUITS. $4.25. OF CMOS IC PRO-

JECTS. $4.25.
:::J 50 CIRCUITS US-
ING 7400 SERIES [J PRACTICAL CON·
IC·S. $4.50. STRUCTION OF PRE·

AMPS, TONE CON·
-'; 50 SIMPLE LED TROLS, FilTERS AND
CIRCUITS BOOK 2. ATTENUATORS.
$3.95. $3.75.

=PROJECTS USING ::::J BEGINNERS
555 IC·S. $5.00. GUIDE TO DIGITAL

TECHNIQUES. $3.75.
~ PROJECTS USING
LM3900 IC'S. $4.75. o ELECTRONIC

HOUSEHOLD PRO-

::::J RADIO CONTROL
JEeTS. $4.50.

FOR BEGINNERS. L ELECTRONIC
$4.50. MUSIC PROJECTS.

54.50.=ELECTRONIC
GAMES $4.50. o POPULAR ELEC-=SINGLE IC PRO·

TRONIC PROJECTS.

JECTS. $4.25.
$3.75.

o PROJECTS IN
~ RADIO CIRCUITS OPTO·ELECTRONICS.
USING IC·S. $4.50. SS.OO.

C ANTENNA PRO­
JECTS. 55.00. CO....ers
p-actca! antenna ce­
stgns Indudlng ec nve.
loop & Iemte types that
are easy & inexpensr....e
to budd.

o RADIO STATIONS
GUIDE. $4.75. Corn­
prenenewe listing 01
nansmuters around the
world Presents tcce­
non. treouercy. power.

LJ LONG DISTANCE
TV RECEPTION
(TVDX) FOR THE EN­
THUSIAST. $5.00.
Practical & au­
thcratauve mtrocuctcn
to ttne unusual aspect
of erecuomcs

[j CB PROJECTS.
$5.00. A number of
useful and Interesting
designs for CB
accessones. Speech
processor. tnterterence
hiler & more.

o CRYSTAL SET
CONSTRUCTION.
$4.50. Packed full 01
easy to duplicate de­
signs lor crystal raoro
receivers

o AN INTRODUC­
TION TO RADIO OX­
ING. $5.00. listen. In
your home. to bread­
casts orlglnatmg
thousands 01miles
away. Tells how you
can do It.

o THE SIMPLE
ELECTRONIC CIR­
CUIT & COM·
PONENTS. $5.75. All
the fundamental theory
needed to lead to a full
understanding of the
Simpleeiecucmc Circuit
and its components.

o ALTERNATING
CURRENT THEORY.
$5.75. Alternaling cur­
rent theory Without
which there can be no
comprehereon of
speech. muse . raec.
or Tetevrson .

n MICROPROCESS­
ING SYSTEM & CIR­
CUITS. $7.50. A truly
corrc renensrve gUide
to all 01the elements 01
a rracroprocessmq
system.

o SEMICONDUCTOR
TECHNOLOGY. $5.75.
Everythmg you always
needed to know about
solid·state dev ices in
one volume.

o COMMUNICATIONS.
$7.50. Covers most
modern communication
systems. Line. micro-
wave. submanne. sat­
ellite. digital multiplex,
radio & telegraphy.

o AUDIO. $9.00.
Chapter alter chapter
mvesnqatese....ery en­
portent aspect 01auoc
circurtry.

o SPECIAL OFFER­
Complete set of all
six volumes--a ber­
gain that saves you
$6.25-SPECIAL
PRICE $35.00 FOR
THE COMPLETE SET.

I

I

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 83, Massapequa Park, NY 11762

Address, _

Name _

TOTAL ENCLOSED $ _

Sales Tax (NY State Residents ) _

Shipping (75¢ 1st two books , 30¢ ea additional) _

Number of books ordered D
Total Price of Books $ _

City Stale' -LZIP _

Prices good unt il Apri l 30, 1983
L ~
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MARKET CENTER

Torunyour ownclassifiedad. put onewordoneachof the linesbelowandsendthis formalong withyourcheck
for 51 .90 per word (minimum 15 words) to:
Radio-Electronics , 200 Park Avenue South , N.Y., N.Y. 10003

PLANS & KITS
NEW combo plans for SWD and microwave conver­
ter. Send $14.95 to ADVANCE CIRCUITS, 8310
East Main. Box 201, Mesa. AZ 85207.

COMPONENT TV receiver construction booklet
$8.00. SASE for catalog. DRM PRODUCTS, Box
327 Syracuse. NY 13215-0327.

TIMER , thermometer, other kits, TRS-!lO soft­
ware, everything guaranteed, for cata log : DAC
INDUSTRIES, 6005 Musket Road, fort Washing­
ton,PA 19034. .

PRINTED circuit boards . Quick prototypes , pro­
duction. design. reflow solder. send print or descrip­
tion for quote to KIT CIRCUITS, Box 235, Clawson.
M148017 .

DESCRAMBLERS for cable and UHF kits and built
units . For information send $2.00. MEAN ELEC­
TRONICS, P.O. Box 347. Boston. MA 02188. 617­
337-7303.

UHF parts kit. Zenith type $215. Also microwave
antennas $112. MICROSCAN, 8400 Eastwood,
Minneapolis , MN 55432.

COMBINATION computer .desk and software
storage . Plans and material list 510 .00 .
RADKE'S COMPUTER SUPPLY , 6242 Hwy 12,
Wes t Helena, MT 59601.

Y.one 0 CAPACITANCE METER .lpF t0 999KuF
on 0 FREQUENCY COUNTER 35MHz

kit 0 SQUARE WAVE GEN. 1Hz to 99KHz­
o OHMMETER - 3.58MHz Xtal - Re9ulatedPS- Five
.8 " Readouts-Low cost TTL Circuits-Automat ic
Decimal Placement-Be AMAZED -Build It for
$60 or less.' Purchase the plans, drill ed P.C.
board 4-3/4" by 6-3/4" and front panel decal
for 521.79 BAGNALL ELECTRONICS. R.lund_
179 May Street . Fairf ield . Conn.. 06430 o b I.

WATER sensor kits, ideal for projects, fun. experi­
ment. Free details : WATER SENSOR, Box 331.
Portage, MI 49081.

PRINTED ci rcuit boards from your sketch or dia­
gram. Free information. BUDGET CIRCUITS, 6201
Hilston. Dept. E. Austin. TX 78745 .

CABLE TV converters and equipment. Plans and
parts. Build or buy. For information send $2.00. C &
D ELECTRON ICS, P.O. Box 21.Jenison,M1 49428.

LIGHT display sequencer kits Send stamp for
fiyer. DESIGN SPECIALTY, P.O. Box 1995. Hunt­
ington Beach. CA 92647.

SUBSCRIPTION TV manual. cove rs both sine
wave and gated sync system. only $12.95. Includes
theory. circuits. waveforms. and trouble shooting
hints. Information $2.00. refundable. D&S ENTER­
PRISES, Box 09292R. Cleveland, OH 44109 .

PROJECTION TV...Convert your TV to project 7
foot picture. Results comparable to $2,500 pro-
jector Total cost less than S20.00 Plans & lens
$17.50 lIlustrated information free Credit card
orders 24 hours. (215) 736-3979. MACROCOMA­
GI, Washington Crossing. PA 18977.

SAVE steps, money. Use your telephones as an
intercom. Plans $5.00. dB ENTERPRISES , Box
453R. Westwood, NJ 07675.

ELECTRONIC touch light control pad five modes
dim medium bright delay and off. Two kits available.
Write for free brochure. EXOTIC ELECTRONIC
IDEAS, P.O. Box 446. Lake Bluff, IL 60044.

KITS, plans, devices, miniature transmitters. tele­
phone circuits, electronic article surveillance, radio
homing, motion detection. laser. radars. Giant cata­
log $2.00. INFORMATION INTERNATIONAL, P.O.
Box 5162 RE. Tampa. FL 33675. (813) 949-7504.

VIDEO game cartridges are easy to duplicate. Aver­
age cost per game $10.00. Complete . detailed
plans $9.95. RANDOM ACCESS, Box 41770R,
Phoenix, AZ 85080.

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear . For.special headin~s, there is a surcharge of $15.00.
( ) Plans/Kits () Busmess Opportunities () For Sale
( ) Education/lnstructio'n () Wanted () Satellite Television
( )

Special Category: $15.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK L~TTERS.)

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 PERMANEN T ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services).
51.90 per word prepaid (no cha rge fo r zip code)...MINIMUM 15 WORDS. 5% discount for 6 issues.
10% for 12 issues within one year. if prepaid.
NON·COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.25 per word
prepaid...no minimum.
ONLY FIRST WORD AND NAME set in bold caps.Additional bold face (not available as all caps) at 15C
per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT
ADDRESS AND PHONE NUMBER. Copy to be inour hands on the 20th of the third month preceding the
date of the issue (i.e., August issue closes May 20th). When normal closing date falls on Saturday.
Sunday. or a holiday. issue closes'on preceding working day. .

UHF wave converter---eheapest, most superior de­
sign on market. Approximately $20 worth of readily
available parts. your old B&W TV and a basic knowl­
edge of electronics necessary. Plans $5.00 and a
SASE. RAMP ELECTRONICS, 1500 Venera Ave.,
Suite 2-D, Coral Gables. FL 33146.

SUBSCRIPTION TV sinewave type. PCB and plans
$16.50. RVB INDUSTRIES, Box 663, Skokie, IL
60076.

SINE wave decoder problems? Manual includes
trouble shooting. alignment. antenna hookup. im­
provements. theory. $15.00. SIGNAL , Box 2512-R.
Culver City, CA 90230.

TAILGATERS beware! Clever device ends this
hassel. Quick, easy installation. Kit $4.95, two for
$8.95. TAILGUARD, 8 Alpine Piace. Franklin, MA
02038.

NEAT stuff! 40 page catalog of electronics kits parts
and deals! Send 50 cents refundable first order:
BEC, Box 401244R, Garland, TX 75040.

ELECTRONIC debugging plans- kits-assembled
units. Send $2.0G-MOLJNTAIN ELECTRONICS,
Rt. 2 Box 30. Charlotte. TN 37036.

COMPUTERS
TI-99/4A owners. Send for free list of new and excit­
ing software. DYNA, Box 124, Hicksville, NY 11801.

EXCHANGE your TI-99/4A cassette programs with
others. write EXCHANGE , RE-l , P.O. Box 46, Ster­
ling, VA 22170.

REEL TO REEL TAPES
TRUCKLOAD sale Ampex high quality open reel
tape. 1800- or2400-feet on 7- inch reels, used once.
Cost of 40. $45.00. Cassettes available. VAL TECH
ELECTRONICS, Box 6-RE. Richboro. PA 18954.
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USA PAY-TV STATIONS

UHF CONVERTERS
UHF converters for all major cities . Catalog $3.00.
T.C.E., Dept-Rl , Box 343 , Brook lyn , NY 11230 .

SINCLAIRITIMEX COMPUTERS

HOME ASSEMBLERS WANTED

YOUR Sincla ir can drive a video monitor with our
direct video kit, only $9.95. 12-inch B&W video
mon itor 598.45. RANDOM ACCESS, Box 41770R,
Phoenix. AZ 85080.

ELEC TRONI CS firm is looking for assemblers in­
terested in working at home. Send $3 .00 application
fee : IRDC, L'Joppa Hill Road, Manchester, NH
0310 2.

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC

PAY-TV stat ions. Complete and latest data on loca­
tions, program ming, equipment and more. Just
$9.95. T.C.E., DEPT-Rl . Box 343, Brooklyn, NY
11230.

Investment unn ecessary. knowledge not re­
qurred , sales ha nd led by professio nals. Ideal
hom e bu siness Write today . for ' fac ts'

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

BUSINESS OPPORTUNITIES

WIND po wer an investment in the future. The right
decision is esse ntia l. Information $2.00 WINDE·
SIGN , Box 138, Boston, NY 14025.

PORTABLE electronics construction projects
" bug detector," " pen t rans mitt er, " "telephone
scramblers," " telephone bugs" and automatic
monitering equipment , many more, send $5. US
to cove r infomation package to HODGINS, RR#I ,
Smith s Falls, Ontario, Canada K7A 5B8

PROJECTION TV ...Make $$$ 's assembling pro-
jectors Easy...Results comparable to 52,500 pro-
jec tors Your total cost less than $17.00...Plans,
lens & deale rs informat ion $15.50...lIlustrated in­
formation fr ee... MACROCOM· GIX, Was hington
Cross ing, PA 18977. Cred it card orders 24 hours.
(215) 736-2880

EARN money with 'your electronics know ledge . No
gimmicks , free details: INNOVATIVE DESIGNS ,
Box 33 1, Portage, MI 49081 .

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

BUILD YOUR OWN ROBOTI

PERSONAL ROBOTS

GET more CB channels and range! Frequ ency
expanders, boosters, speech processors, FM con­
verters , PLUslider tricks, how-to books,pla ns, mod­
ificat ions. Catalog 52.00 . CB CITY , Box 31500 RE,
Phoeniz, AZ 85046.

CONVERTERS
DELUXE sine wave UHF, parts $150. Digital phase
invers ion VHF/UHF , parts $225. Both have sound
out of TV like normal with only antenna con nection
to TV or VCR. Gated pulse wave UHF (speaker box
type), parts $125. All have true AGe . Quant ity dis­
counts. Plans: Large SASE (54 cents postage) .
Free shi ppi ng /handl ing. 1-31 2/267-3455. LSR
ENGINEERING, P.O.Box 6075 ,Chicago, IL 60680.

CABLE TV

CB RADIO

ROBOT Shack-personal robot: Kits, parts , plans
for fun and learning . Inexpensive, easy construe­
tion. Basic plans $9.95. Adva nced plans $19.95.
Complete Droid-Bug kit $99.95. Catalog $2.00.
ROBOT SHACK, Dept 10, P.O. Box 582 , EI Toro ,
CA 92630. .

CHANNEL 3-60db notch filter. 63.5 MHz . $32.
CROSLEY, Dept 606 , Box 840, Champ lain, NY
12919 .

COMMUNICATIONS EQUIPMENT
VIDEOSCAN 1000 Slow Scan TV- high resolution
(amateur, pnone line, 'surveillance, teleconferenc­
ing) . Code-Star- Decode Mors e, RTIY, ASCII.
Large LED 's or conn ect computer/printer. Morse-A­
Keyer-CW keyboard . Tri-voltage powe r supply.
Kits /asse mbled . Free brochures. MICROCRAFT
CORPORATION, Box 513-RE, Thiensville, WI
53092 . (414) 241-8144.

OWTO USE ACOMPUTER
Train athomein sparetime!Noprevious
experienceneeded! Now you can learn
it all ! Computer programming...
computer applications... computer
games...everything you ever wanted
to know about computer operations.
Use hundreds of programs already
available or write your own...budget­
ing, real estate, bookkeeping, ex­
penses, investme nts , int erest , taxes,
shoppinglists, vacation planning,ad­
dresses, phone numb ers...even tor­
eign languages and graphics. Ex­
perts explain everything in easy- to­
understand language with step-by­
step direct ions . Timex computer ln­
eluded with your training... plugs in­
to any TV. Send for free facts! .'u

rl~~i~~cs~-~'CoMPUTERiiiAiNiNG.o;;t-:-;;E04JII -- Scranton, Pennsylvania 18515 1
I Rush free facts how I can learn computer applications, I
I

programming and operation at home in spare time.
Nam. Age _ _ I

I Add,... 1
!...:~St~ZJP _J

(Zip)(State)

We do no t bi ll , check must be enclosed .

(Name)

Please print

• MOBILITY BASE is not a luna r space
station. It is the drive system that permits
the robot to move from here to there. Full
constr uct ion details along w ith a discus­
sion of power sources is included.
• THE BODY-FRAME AND ROTATION
MECHANISM. This is the part that makes
Unicorn-1 loo k like a robo t. Wood and
Formica are the materials for the body.
Motors and gears are what make it func­
t ion.
• COMMUNICATIONS. How you can tell
your robot what to do. Preprogramming
techniques....radio control. ...computer con­
tro l are all detailed,

• SENSORS. How to add sensors so your
robot doesn't bump into th ings.

I want to order__ reprints @$12.oo plus $1.00post-
age and handling for U.S.. Canada and Mexico. =-:------:-----:c;--,.,- - - - - -
Add 9ge sales tax for New York State residents only. (Street address)
U.S. Funds only.
I want to order _ _ reprints @$12.oo plus $3.00 Air
Postage and handling for all other countries. (City)
U.S. Funds only.

All ow 6-8 weeks for del ivery.

Send today for you r 52-page (8V2 x 11")
booklet containing complete reprints of
all eleven articles in the Bu ild Your Own
Robot ser ies by Jim Gupton.

Th is all-inclusive reprint gives you all the
data you need to bu ild your own Robot.
• TELLS EVERYTHING YOU NEED TO
KNOW to bu ild the Unicorn-1 Robot with­
out the need for an engineering degree or
special equ ipment. The robot is full y
mobi le with manipulato r arms to grasp, lift
and carry.
• MANIPULATOR ARMS and end-effec­
tors (hands) are what enable the robot to
perform useful tasks . Details of construc­
tion techniques and considerat ions are
fully explored .

r - - -- ----------- - ---------------------- - - ----------~;~

b1I -Elnlru.
Robot Reprints
200 Park Ave. Sou t h
New Yo rk, N.Y. 10003

SPfl:W. REPIllIIT
8UWlTlIIS FlOlIOT fORUIlDER $400
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SCANNER/monitor accessories-kits and factory
asse mbled . Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520. .

MICROWAVE ant e nn as 2 10 0 - 2 6 0 0 MHz
downconverter probe 18-inch parabolic dish 50-foot
cable, power supp ly , 6 mon th warraniy. MDS
ASSOCIATES, 2116 -2nd Ave. North, Minneapolis.
MN 55405. Just SH)9.95 .

THE Intelligence Library. Restricted tech nica l
secre ts-books on electronic surveillance, lock­
picking, demolitions, investigation, etc . Free
brochures: MENTOR, Dept. Z, 135-53 No. Blvd.,
Flushing, NY 11354 .

COLOR computer owners-Free hardware and
software catalogue, SPECTRUM PROJECTS, 93­
15 86 Drive, Woodhaven, NY 11421

COLOR computer.v tc -zo programs hardware Rtty
code EPROM Progam mer RS-232. FRANK LY­
MAN, Box 3091 , Nashua , NH 0306 1.'

RESISTORS V4W, 'hW 5%C.F. 3 cents. 1%M .F. 1
ohm through 1.1 meg. No minimums. Volume dis­
counts. Writ e JR INDUSTRIES, 5834-B Swan­
creek, Toledo , OH 43614 .

...........
.,.,..."...........-~".0PT1CS
nn-_

"""""".....nunw ......,-
NOW"..,....,..
~N'T1.'"'l

AHT10UlI OUCT.
PUlIUCAnoNI..........."vw;a

PCB 15 cents sq-in. Free drilli ng. Quanti ty discount.
INTERNATIONAL ENTERPRISE, 6452 Haze l Cir·
c1e, Simi Valley, CA 93063. .

CABLE TV SECRETS-the out law public ation the
cable companies tried to ban . HBO, Movie Channel ,
Showtime, desc ramblers, converters, etc . Suppli­
ers list included . Send . S7.95 to CABLE FACTS,
Box 711-R Pataska la, OH 43062.

THE BEST PlACE to BUY. SEll. '"
Tl\A Dj; NEW and USED EQUIPMENT

NUTS" VOLTS MAGAZINE
BOX. II I I-€ • PlACENTI A, CA 92670

(7 14) 611·n 21
Join Thousands 01R.adon Nationwide

EVO<'f Month
ONE YIAIl U .s. SUIl$CI.....T IONS
$7.00 • Jrd aa. • $I1.SO • lit a... .

:II S1J.oo .~ - w o..=

PETERSON
ELECTRONICS
4558 Auburn Blvd.
Sacramento. CA95841
(916) 486-9071
SPECIAL QUANTITY PRICING
Dealers Wanted · COD'S

FOR SALE
FM wireless transmitter: Transmits up to V4 mile.
(Approximately 1'h" x 1" x 'Y" ) $30.00. Crys tal
controlled miniature transmitte r $50.00 . Telephone
tran smitt ers (plans and sche mati cs) $10.00. Send
$3 .00 for our incredible catalog. A,T,I.S. , Box 4068 ,
Dearborn , MI 48126.

adia­
Elelll·rania.
SPECIAL REPRINT
BUILD A BACKYARD SATELLITE TV RECEIVER

Don't miss o~t again!

<D
0:>
W

To orde r your copy:
Comp lete coupon and enclose it with
your check or money order for $7.00.
plus $1.00 fo r postage and handli ng.
We will ship your reprint withi n 6
weeks 01 receipt of your order. All
othe rs add $4.00 fo r postage. New
York Sla te residents must add sac
sales tax.

proaches to making one that will
work for you.
• RECEIVER-SYSTEM hardware, and
how it goe s together to bring you di­
rect- from-satellite TV reception in
your ow n home.

home const ructo r, can meet them.
Find out what mechanical and elec­
troni cs skills you need.
• RECEIVER CHARACTERISTICS,
tech nical details and specifi cations,
along with examples of actual re­
ceivers built at comparatively low
cost.
• ANTENNA DESiGN.... and ex­
actl y how you can build a spherical
ante nna. while keeping total earth­
station cost fo r the complete system
under $1,000.
• THE FRONT END is crit ical when
you buil d your own system. We help
you explore several diffe rent ap-

• TELLS ALL ABOUT domestic satel­
lite commu nications. wit h fu ll detai ls
on how you can pull those elusive TV
signals fro m space.
• LEGAL REQUIREMENTS, techni·
ca l spec if ications, and how you, the .

Th is all-inc lusive report gives you all
the data you need to build your own
Backyard Satell ite TV Receiver.

Send away today fo r your 36-page
booklet containing a complete reprint
of all seven articles in the series on
Backyard Satell ite TV Receivers by
Robert B. Cooper Jr.

New ! Repair any TV ....eas y . Anyone can do it.
Write RESEARCH, Box 517C, Brea , CA 92621 .

SENCORE SG165 Stereo Analyzer. Mint condition
with all access ories & manuals. $400 COD . M.
McBURNEY, 7140 Marym ount , Goleta, CA 93117
(805) 968-0583 evenings .

~MCGEE'S
SPEAKER & ELECTRONICS CATAlOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (816) 842 5O'r.l

1901MCGEE STREET KANSAS CITY, MO. 6411)!

CABLE TV products : Wireless, corded & settop
convertors . Send $3 .00 for catalog. ADDITIONAL
OUTLET CORP ., 23 1 E. Commercial Blvd ., Ft.
Lauderdale, FL 33334.

CABLE descramblers. Oak M35B sinewave
$250.00. Jerrold gated -sync pushbutton 5250.00.
Jerrold gated-sync digital IR remote 5300 .00 .
SPECTRUM TV SYSTEMS, 13108-233 S.E. Issa­
qu ah, WA 9B027.

"ANTIQUE Radios: Restor ation and Price Guide."
Step-by-step guide to fixing old radios. 98 pages, 53
dia grams, 122 photos . $10.95 postpaid. SOUND
BOX, Box 313, Ettrick, WI 54627.

OVER the air UHF converters, DLX sinewave ,
gated , addr essable and coming soo n very com­
plicated audio FSK unit. Cable equip ment, TV pre­
amp s, and many more. Catalog $2 .00 refundable .
301-882-9362. SATELLITE ELECTRONICS, PO
Box 9534, Baltimore, MD 21237.

POVERTY electron ics-If you' re on Mouser , Digi­
Key, etc. mailing list you also need our pricing. Send
SAS E to RR, Box 82 , Edwards, IL 61528.

PICTURE tube rebuilding equipment-we sell
and buy new and used equip ment. Free training.
ATOLL TELEVISION, 6425 Irvin g Park,Chicago , IL
60634, Phon e 312- 545-6667 .

PROTECTED by official security service decals,
self stick for business, home, or vehicle. Set of
10 various sizes $5. Each additional set $4. MUL·
LEN SECURITY, Dept-R, Box 1085, Fort Collins ,
CO 80522 . '

LASER power supply 12 to 28 VDC input 2000 VDC
output 10 mA adjustable requlated 15KV trigger
pulse $89.95 . TRI -TECH ENG INEERING, 711 S.
Linden Ave , Bloomington, CA 92316.

PRINTED circui t board s: quotes free, SASE to
JAHMAAL ELECTRONIC SUPPORT, P.O. Box
397, Troy , NY 12181. .

USED tubes at 'h price, checked, guara nteed. Send
SAS E list to BERNARD'S, Drawer B, Felton , DE
19943.

MICROWAVE antenna sy stems $100.00, assem­
bled and tested, postpaid . COOS . DECK ASSOCI­
ATES, 42 18 Ziegle r, Dearborn, MI 48125.
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SATELLITE TELEVISION

7 foot parab olic antennas. $116.00. Send $1.00 for
brochure . BOB'S ELECTRONIC SERVICE, 7605
Deland, Fort Pierce , FL 33451.

SATELLITE parabolic dish antenna manual, for­
mulas, facts, S15. Write, J. FOX, 21617 Collier,
Battle Creek, MI 49017 .

30-32 Mortimer Street
Dept. P.R.
London WIN 7RA
England

300 North Zeeb Road
DepL P.R .
Ann Arbor, Mi. 48106
U.S.A.

Street _

Please send additional information
for _

Name _

Institution _

City _

State Zip _

Satellite TV Week

University Microfilms
International

SATELLITE 1V WEEK
The most co mplete w eekly list ings. We cove r m ore than

just 5ATCO M 3. Send 51 lo r ...mple copy.

P.O. Box 308 . Fortuna. Californ ia 95 540
CoUltoli lree: (800) 358-9991. CoUlloml.. (101) 125-2416

MINIFMMIC

Compact size. on ly 2· x , · x 34 ". Transmit
to FM radio 88· 108 MHz. Exceptrcnal au­
dio Quality. Transmits stable signal up to
900 ft . Complete kit incl. case , battery &
Instruction s. Only $15.95. Assembled
$20.95. Add $1.55 S&H ea. CA. RES.
ADO TAX. Send 20c stamp for brochure.

S.E. Corp ., Box 1132-RE
Yorba Und., CA. 92686

24 hour movies, specials, sports, etc.
GUARANTEED FINEST models anywhere! !

Write or Cal, for FllU BROCHUREI
JARIK, 632 West Doran, Suite "F "
Glendale, CA 91203, (213) 956·5839

SATELLITE systems. Complete for S1,499. 100°
LNA's $399. Free whole sale catalog. SIGNALS
SATELLITE SYSTEMS, Box 8836 , Detroit, MI
48224. 313-361-5 146.

HOW to build a satellite TVLNA or downconver­
ter! Save hun dr eds ! Free inform ati on ! Send
stamped envelope: XANDI , Box 25647, Dept, 21J,
Tempe, AZ 85282 .

SATELLITE antennas by Polar-sperica l. Build 10­
foot wood under $160, metal $115, plans $40. PRO­
TOTYPE ENGINEERS, Box 1812, Deming, NM
88030.

INTERESTED in home satellite television? Don't
buy anything until you've read Homesat Handbook
& Buyers Guide. Our book tells every1hing about
home satellite TV and may sav e you hundreds,
even thousands of dollars in your selection and
installation of a system! $10.00: H & G HOMESAT
SERVICES, Box 422 , Seaford, N.Y. 11783.

SATELLITE cables , connect ors: Type N UG-21DIU
83.00 Elbow $4 .95, UG-57B/U %5.25, UG-29B/U
83.90, F-59A 10/2.15, RG-6/U .12 cents ft, RG-59/U
copper 12 cents ft, RG-213/U .36 cents ft. , RG-214/
U $1.35 ft. Shipp ing: 10% $3.00 minimum . Free
catalog. NEMAL ELECTRONICS, 1325 NE 119 St.,
N. Miami, FL 33 161. (305) 893-3924 .

12 foot parabolic satell ite antenna manual , only
824.95. Up-convert your audio subcarriers to the
FM-broadcast band , board and plans 84.95. Stereo
matrix demod-decoder, partial kit $39.95 or board
onl y $10.95. Tunable audio demod , part ial kit
$19.95 or board only $7.95. Send $1.00 for more
information, refundabl e with any order, to SA ELEC­
TRONICS, Box 277T, South Milwaukee, WI 53172 .

SATELLITE TV-before you buy get this video cas­
sette tape expla ining oper ation setup and trouble ­
shooting. Save up to $500.00 on installation fees
$49.95. VHS or Beta free system price list enclosed.
GATORVISION, Box 313, Hardin IL, 62047. 618­
576-9229.

FAIR RADIO SALES
1016 E. EUREKA, Box 1105 • LIMA. OHIO, 45802

EDUCATION & INSTRUCTION
UNIVERSITY degrees by mail! Bache lors, Masters,
Ph.D's.i .Fres reve aling details . COUNSELING,
Box 317-RE 5, Tustin, CA 92680.

Gov'. SURPLUS
ELECTRON IC
~QOIPMENT

CATALOG
New ITEMS.•• New BARGAINS!

FREE UPON REQUESTI
Send today for FREE copy of

NEW CATALOG 83 • AdQre~s : Dept. RE

BOOKS

FAST dependable mall-order! Prime semicon­
ductors, parts , suppli es. Free 55 page catalog.
THE PARTSTORE, Dept. 165, 999 44th St., Mar­
ion , IA 52302 . (319) 373-1803.

FOR SALE

SURVEILLANCE device schematics, books on
electronic surveillance methods & equipment,
locksmithing, covert technologies, etc. Catalog,
81.00. MENTOR, Dept. Z, 135-53 N. Blvd., Flush­
ing, NY 11354.

MILITARY radios : R-174. tunes 1.5-18 MHz, AM­
CW-SSB, amateur. shortwave frequencies: $47.50
mi nt, $27.50 good . Canad ian Backpack Radio
PRC-510, 38-54 MHz FM transce iver with headset,
battery box, antenna: $34 .50. 2/67.50 good. ARC­
27 Aircraft Guard Receiver, 220-248 MHz AM, sin­
gle channel: $12.50 mint. Schematics/instruction s
included. Add $5/unit shipping. BA YTRON ICS, De­
pt. RE, Box 591, Sandusky, OH 44870.

UNUSUAL UHF subscrlption TV kits. Also micro­
wave downconverters. Catalog 50 cents. TROJAN,
2920 Shelby, Indianapolis. IN 46203.

EARN your university degree through evaluation
assessment , of exist ing education , experience,
achievements . Ca ll , (614) 863-1791 , or write ,
ASSESSMENT, Box 13130 R, Columbus, OH
43213.

NIKOLA Tes la 's autobiography! Quality illus­
t rated pape rback , 111 pag es , $7 .95. HART
BROTHERS, Box 205K, Willi ston, VT 05495.

*************************
: QUALITY MICROWAVE TV SYSTEMS :
*************************
: Complete Systems From 56995

:

: 1.9 to 2.5 :
* GHz ** Antennas :
: ' ** Galaxy GOLD STAR' ) " :

: Electronics \ . *
: 6007 N.61 sf Ave. ""' :
* Glendale, Az. ) 0/' ,1:* 85301 '..( *
: (602) 247-1151 SILVER BR ITE :* COD's ST AR STAR *
: Dealers Wanted .~. , :

* = STAR II ** ~ :
* *i I.·.. ] :* . ** . **************************

. ELECTRONICS computer books. International
publishers . Lowest rates . Ask list. BUSINESS PRO·
MOTION , Lajpa t Rai Marke t, Delhi, India
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.49

.49

.49

.59

.69

.79

Each

Only

199

Whistle once for on ,
again for off! Use it
to control a relay,
appliances, lights,
TV sound, more. 6
to 9VDC.
277-1011 . . .. 1.99

272-1432
272-1433
272- 1434
272·1435
272-1436
272-1437

Cat. No.Il F

0.1
0.47
1.0
2.2
10.0
22.0

Tantalum Capacitors

NEW!
16 WVDC Min imum

• With User Notes
• Up to 25 tt. Range

Premium capacitors for critical bypass, blocking,
deco upling and filte ring app licat ions . Provid e
high capacity in a very sma ll package.

Whistle Activated!

ICM7201 . Triggers an LED
(not inc l.) when voltage falls
below preset 2.9V level. Easy
way to add low-battery warn ­
ing to power packs -ideal for
nickel-cadmiums!
276 -2333 3.59

Single~Supply UART
Full-Duplex Universal Transceiver

40-Pln WIlh595Specs & Data

AY-3· 1015. Accepts asynchronous seria l bi­
nary characters, conve rts to parallel format,
and vice versa . Mu lt i-logic compatible tn­
puts. Full y buffe red outputs . Low powe r.
4.75-5.25VDC.276-1794 5.95

CompressorIExpander
For Audio Use

699

TO·72
Case

NE572. Dua l-channel
device can compress or ex­

pand dy namic range. Ideal for
With Dala ste reo noise red uct ion systems . 6 to

. 22VDC, sing le supp ly. 276·1781 .. 6.99

Th e BEST for less! Fit
joystick ports of many
video games and mi­
cros . Perfect for mak­
ing joystick exte nsion
cords or chassis
mounting .
(AJ 9-Conductor Plu g.
276-1537 1.99
~ Socket for above.
276-1538 2.49
[Q] Hood. Fits both .
276-1539 2.1 9

• U.L./CSA Approved
• Protect Your

Computer & Data

Keeps power line
transients out! Rated
5A at 120VAC.
273- 100 .. Sale, 8.88

Sale! EMI/RFI Filter
Save $3 0 7

888 ~~§5

BEGIN YOUR SPRING PROJECT AT THE SHACK~
Huge Selection! No Minimum Order!

Low-Voltage Indicator Sound Switch Module

359

Quality Parts!

New! 9-Position D-Sub
Connectors

Low 199As

119

'f.-Walt . 5% Toler­
ance. 13 of the
most popul ar val­
ues . 271 -308 .
Sale, Setl1 .99

Includes NPOs,
N-750s, Myla r and
ceramics from 2 pF
to 0.1 IlF, WVDC up to
1 kV.
272 ·801 . .. Set, 1.98

For Projects,
Replacement

100 Disc Capacitors

198 Set of
100

PC Board-Mount Electret . Omn i­
directional. 2-10VDC, 1 mA max. 20
Hz to 15 kHz ±4 dB. 270-090 . . 1.19

330/0 Resistor Sale!

Off' Reg. 199 Setof
• 2 .99 . 100

Colored Mini Lamps

69¢ NEW!Long-life in­
can descents
are great for .
model tra ins , "~5!!1
panels, pro- ~~~~
jects. 60 mA o
6V. 272-1098 3f691;
12V. 272-1099 3f691;

Deluxe, 21-Range
LCD Multimeter

/

Adapts ToFit Cat. No.
Female BNC PL-259 27B-120
Male BNC SO-239 27B-121
SO-239 (2) PL-259 278-198

Type
UG-255fU
UG-273fU
M-358 "T"

SO-239 SO-239 278-192
PL-25B PL-259 PL-259 278-1369

F M-359 Right-Angle Adapter 278-1 99 2.09

[Q]Solderless Push·On PL-259. For RG58I59. 278-190 1.59
[8]1094Female BNC. Mounts in 'I,"hole. 278-105 1.59
Q] UG-88 Male 8NC. Solderless. For RG58. 278-103 2.29
Q] UG-88 Male BNC. Above. for RG59/RG62. 278·104 2.29
[R]Inline Female BNC. For RG58 cable. 278-113 2.49
[R]InllneFemale BNC. For RG59. RG62 cable. 278·114 2.49

Handy Digital
Log ic Probe

Diagnose Any
Digital Circui t

LEDs indicate high , low , or
pul sed (to 10 MHz) logic
states. Minimum detectable
pulse: 50 ns. Overload and
polarity protected. 34 " leads
obtain power from circuit un-
der test. 22-3 01 19.95

Normally open mo­
mentary con tact.
Mount in 'f." hole.
0.5A at 125VAC.
275-1547 . .. . 5f2 .49

Ada pts two phono
pl ugs to 'f8" stereo
min i jack. Color­
coded .
274·369 1.99

Great for proj ects, an­
tenn a sw itch ing,
model railroad s and
more . 0.5A at 250VAC.
Sc rew terminals.
27 5· 1537 99~

tereo V-Adapter

NEW! 199

DPDT Knife Switch

99¢

Mini SPST Switches

249 Pkg. of5

16K RAMs-25% Off !
Reg. 3.95

295
4116 Dynamic RAM. Under 450 ns
access . Manufac turer's prime.
Stock up now!
276·2505 Sal e, 2.95

ltadl8/haeK
A DIVISION OF TANDY CORPORATION. OVER 8500 LOCATIONS WORLDWIDE

Retail prices may vary at individual stores and dealers
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!

LINE CORDS
TWO WIRE

:E!== =c:

SWITCHES
MINI-PUSH BUTTON

THREE WIRE
18 INCH 18ga THREE WI RE

2 for $1.00

8 FOOT 18go THR EE WIR E

$2.00 EACH

6' ' Bga TWO WIRE
3 FOR $1 .00

S.P.S.T. MOMENT ARY f
NORMA l lY OPEN
1/4" BUSHING .
35C EACH 10 FOR $3.25
100 FOR $30.00
SPECIFY COLO R: RED, BLACK
WHITE . GREEN, YEl lOW.

METAL OXIDE
VARISTOR

::::=() 2 FOR

G.E.' V82ZA12 $1.50
50 VOLTS. NO MINA L D.C.
VOLT AGE. 5/8" DIAMETE R.

12 VOLT A.C. POWER UNIT
TH IS UNIT CONSISTS OF A 12 VOL T 2 AMP

•

TRANSFORMER. 1 AM P CIRCUI T BREAK ER.
4 PRONG CINC H JONES SOCK ET AND A 3
WIRE A ,C. CO RD Al l MOUNT ED IN AN
ATTRACTIVE 4\'," x 5\'," x 3" CHASSIS BOX.
GOOD FOR PARTS OR A NICE STA RT FOR
D C. POWER SUPPLY. $8.50 PER UNIT

0- 15 V.D.C.

~
THIS 2- 114"

:IP.:! ~~~~~~E~ETER
" 0- 15VDC.

. :J-~ $4.50 EACH

CO-AX SWITCH
(AlB SWITCH)

o -20 VDC FUll SCAL E

rti
FACEPL AT E

_',_ ! BA;;i_~~:~ST
INDI CAT OR
$5.50 EACH

1 MA
2 5116" SQUARE'S. ,
PANEL METER .
MOUN TS IN .'
211 8" HO LE
$5.50 EACH -

7S~~ IN ~~
75 ohm s OUT .,. _ •

$3 .50 EACH

METERS
0- 20 V.D.C.

T1- 3/4 SIZE
WITH WIRE LEADS

163" DIA. (4.14mm )

'NEON INDI CATOFtRATED
120 V 1/3 W. MOUN TS IN
5116" HOLE .. . RED l ENS.

75C EACH
10 FOR $7.00

100 FOR $65.00

3 10 6 VOLT S 2 lor $1.00
Rated : 45ma @ 6 VOLTS

6101 2 VOLT S 2 lor $1.00
Rated: 55ma @ 8 VOLT5

1210 24 VOLTS 2 for $1.00
Rated: 45ma @ 14 VOLTS

T1SIZE~
WITH WIRE LEADS

31 06 VOL TS 2 for $1.00
Rated : 55ma @ 5 VOLTS

6 10 12 VOLTS 2 lo r $1.00

Rated : 55ma @ a VOLT5

12 to 24 VOLTS 2 for $1.00
Rated : 45ma @ 14 VOLTS

LIGHTS
GRAIN OF WHEAT
T1 SIZE C!:ll=­

125" DIA . (3.15mm)

310 I VOL TS 3 lo r $1 ,00
Rated : 55ma @ 5 VOLTS

61012 VOLTS 3 lor $1.00
Rated : 55ma @ 8 VOLTS

121024 VOLT S 3 lor $1.00
Rated : 45ma @ 14 VOLTS

NEON WI RESISTOR

~==- op~~J,c,i)N
7 for $1.00 FROM '20 VOLT

120V INDICATOR
:'01:1"T.qa;;;

5 for $1.00
.. for $1.00
8 for $1.00
.. lor $1.00
.. lor $1.00
.. for $1.00

$2.50
$1.00
$1.00

5 for $1.00
5 tor $1.00
5 fo r $1.00
5 lor $1.00

$1.50
2 for $1.00

.75

.75

.75

.75

.75

4 AMPS 500 VOLTS

85C EACH

S.C.R.
0.8 AM PS 30 VOLTS

5 lor $1.00

4 AMPS 200 VOLTS
65C EACH

TRIAC
6 AM PS 400 VOLTS

75 C EACH

T.V. GAME

::~~~(j
300 OHM IN

"300 ohms ~~

OUT ,)s >.

$2.75 EACH •

TRANSISTORS

MICROWAVE V
TRANSISTOR~
MRF 901 REDU CED TO

N.P.N. SILICO N $2.00 EACH

DIODES
BRIDGE

1 112 AMP 400 P.I.V.

TO-5CASE ~
3/8" DIA.

3118" HIGH 2 tor $1.25

I AMP 200 P.I.V.

~ 5/8 " SQUARE

$1.00 EACH

10 AMP 200 P.I.V,

5/8 " SQUAR E ~

$1.5 0 EACH

D CRYSTALS
IT CAS E STYLE HC33/U

2 MHZ : ;5~~~:~~ST
$3 .50 EACH $1.00 EACH

~
25 AMP BRIDGE

RECTIFIERS 1----....;,---1
1 118" SQUARE

25 AMP 200 PJ .V.
$2.00 EA CH

25 AMP 600 P.I.V.
$3.00 EACH

RECTIFIER

BB-103 3 lor $1.00 '
33 PF 100 FOR $30.00

5.1 VOLTS 0' 750 MA $3.00
I VOLTS 01 150 MA $1.25
11.5 V••t 3 AMPS $6.50
11 V 01150 MA $3.50
11 VOLTS 01 1 AMP $4.50
11 V.C.T, 0' 2 AMP $5,50
24 VOLTS 01 250 MA $2.50
24 VCT 01 1 AMP $4.50
42 V.C.T, 01 1.2 AMP $4.50

VARACTOR

~
DIODE •

MV2205 3 FOR $1.00
16 PF 100 FOR $30.00

DC WALL

~~L~~~~~R
~ PLUG IN

4 VDC 0170 MA $2_50
II VDC 01100 MA $2.00
g vee . 1 225 MA $3.00
11.5 VAC 0110 VA $3.50
17 VAC 01500 MA $4.00
22 VDC 0160 MA $2.50

2 CHANNEL LIGHT ORGAN
EASilY HOOKS INTO STEREO SPEAKERS~
AND Al lOWS 110 VAC LIGHTS TO DANCE
WITH MUSIC. TWO SEPARATE 110 VAC
OUTPUTS FOR HIGH AND lOWFRE QUEN CY
AUDIO SIGNA LS. USE TWO ORGANS FOR '.
STEREO .. .

$6 .50 PER UNIT ~

CO LOR LIGHT STR ING AVAl lABl E $1.75 EA

TRANSFORMERS
120 roll ~

prim.ri•• ~

2N706
2N2222A
PN2222
2N2lI04
2N2lI051-----------1 ~~~~
2N3055
2N3585
2N3904
2N3906
2N44 01
2N4403
2N4898

..------- - - - ....--------- .... D43CI
D44C2
TIP 31
TI P 32
TIP 121
TIP 126

1 AMP 50 VOLTS 15 tor $1.00
."""!'- - - --- - - - i l AMP 200 VOLTS 10 lor $1.00

1 AMP 800 VOLTS 6 for $1.00
2VJ AMP 1000 VOLTS .. fo r $1.00

FREE! fREE~ free! SEND FOR OUR NEW

All ARE .156" SPACING

.079" >Ii .098" 20 MA AT 1.75V

RED 10 FOR $1.00
200 FOR $'8.00

GREEN 10 FOR $1 .50

LED HOLDERS
TWO PIECE HOLD ER e B
FOR JUM BO lED . C
10 FOR 65C 200 FOR $10.00

L.E.D.'S
STANDARD JUMBO

DIFFUSED ~
RED 10 FOR $1 .50

GREEN 10 FOR $2.00
YELLOW 10 FOR $2.00

" FLASHER LED

~
5 YOLTOPERATION~

RED JUMBO SIZE
$1.00 EACH

BI POLAR LED
2 FOR $1.70

SUB-M~I LED

PAC-T EC
SERIES C

EDGE
CONNECTORS

~:;;::::!~~

15 PIN GOLD
SOLDER EYELET $1.75 EACH

15/30 GOLD
SOLDER EYELET $2.00 EACH

18/36 GOLD
SOLDER EYELET $2.00 EACH

22/44 GOLD
SOl DERTAll (P.C. STYLE)
$2.50 EA 10 FOR $22.50

MINIATURE
6 VDC RELAY

SUPER SMA l l
SPDT RELAY,
GOLD COBALT
CON TAC TS .

RATED 1 AM P AT 30 VDC :
HIGH LY S ENS IT IV E. TTL
DIRECT DRIVE POSSIBLE .
OPERATES FROM 4.3 TO
6 V, CO i l RES. 220 OHM .

1 3116" • 13132" • 7116"
AROMAT . RSD-6V

$1.50 EACH
10 FOR $13.50

RELAYS
6 VDC RELAY

MINI~TUR E D.P.D.T. ­
3 AMP CONTACTS ~
FUJUIT SU • FBR3210006
$1 .75 EA 10 /16.00

JOYSTICK

PRECISION~• DEVI CE. . . •
CON TA INS 4 •
SOK CENTER •
TAPPED ALPS
POTS. $4.75 e. ,.

POTS
2K 10 TURN POT

2-WAY CAR STEREO SPEAKER

~
SYSTEM

THE SE SPEAKERS COM E IN HEAT
RESISTANT ASS PLASTIC CABINETS.
IDEAL FOR CAR INTERI ORS WHERE
HEAT CHANG E OCC URS .
POWER RATING : 15 WATT NOM .

45 WATT MAX.
EACH SYSTEM CO NTA INS A 4 INCH

10 OZ. WOO FER AND 2 INCH TWEETER

SPECIAL PR ICE $36.00 PER PAIR

TOLL FREE ORDERS ON LV
1-800·8 26- 5432
( O RD E R ONLY)

ALASKA. HAWAII. CALIF
OR INFORMATION
(213) 380 · 8000

QUANTITIES LIMITED

MINIMUM ORDER 510 .00 ~
USA' 52 50 SHIPPING _

FOREIGN ORDERS'

IN C L U D E SUFFICIENT ,.

C:~llrp~~~. ADD 6' '" .

NO C .O .D .!

4 PDT RELAY
.14 pin style POWER SU PPLY WI TH PRE-AMP
·3 amp contacts 1_ - THIS SUPP LY WAS US ED TO POWER

· 24 volt d .c. or ' . AN 8 TRACKICASSETIE UNIT IT
120 volt a.c. coi l '" WILL SUPP LY APPRQX. 18 VDC 'AND

• Used but full y tested INCL UDES A SMALL PRE-AM P TO
$1. 70 EACH BOOST SIGNA L lEVEL.

~~~~~~~:~~~~~ES AVAI LAB LE RCA PLUGS FOR LIN E IN/ OUT.

'SOCKIETS FOR RIELA Y 5M each $4.50 EACH

~II&\G
750 MFD 330 VOLT

2" HIGH x 1 1/4 " DIA .
$1.25 EA C H 10FOR$11 .00

170 MFD 330 VOLT
1 1/8" • 718"

2 FOR $1 .50 10 FOR $7.00

PHOTO-FLASH
CAPACITORS

35 MFD 330 VOLT

' ''x 5/B'' OIA . ~
45C EACH .. . ~
10 FOR $4.00 ..

BLACK PLASTI C ENCLOSURE
ADJUSTABLE HEIGHT FROM
1.63" TO 2.93" , WIDTH
6.85" , DEPTH 8" . BUilT-IN
STAND OFFS FOR P.C.
BOARDS .. FRON T AND BACK
PANE LS NOT INCLUDED .

$5.25 PER CASE
G.E. • F6T5Bl $2.50 e. ch

.. .
BLACK LIGHT

(ULTRAVIOLET)

DUAL 100K
AUDIO TAPER

3 112" lONG
2 112" TRAVEL. $1 .50 EAC H

~ SPECTROl

~ ' MOO 534-7161

$5.00 EACH

SLIDE POTS

~
OOK linear taper

• 2718" l ONG
1 3/4 " TRAVEL

75 C EACH

15 KEY

1\
ADDING

• • MACHI NE
• • J . \ STYLE SWITCH
. ASSEMBLY.

CONTAINS 15
SINGLE-POLE

NORMA llY OP EN SWITC HES
(PUSH TO MAKE).

$8 .50 EACH

(f)
a
Z
oa:
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a
w
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"The Deluxe II"
Is The Ultimate In UHF Sine Wave

Converter Technology
PC BOARD & PLANS $20.00

~:(~~~ce:trn~' printed circuit
a er kit that outper-

PLEASE
PRINT CLEARLY

TOLL FREE

1-800 -782-2701

TOTALCOST SHIPPING
EACH EACH

$152.99 $4.95

0, SU TE 222, LAS VEGAS, NEVADA, 89109

DESCRIPTION OF ITEM

With purchase of COMPLETE SET OF PARTS & ENCLOSURE

PC BOARD, PLANS, PARTS &ENCLOSURE

QTY

SEND THIS
ORDER FORM

QUANTITY DISCOUNTS AVAILABLE

GRAND $TOTAL '-- _

$30.00 $1.50

$132.99 $4.95PARTS & ENCLOSURE ONLY

PC BOARD & PLANS ONLY

NAME _

ADDRESS _

MO. DAY YR.
CARD NO. EXP. DATE _

CITY/STATE/ZIP ORDERDATE_~:=__='~~~-_

DVISA o MST. CARD

--- FOR IMMEDIATE DELIVERY MONEY ORDERS OR CERTlAED CHECKS PREFERRED - PERSONAl CHECKS AllOW" WEEKS FOR DELIVERY ---

CIRCLE 78 ON FREE INFORMATION CARD



, . : , • • t

CALLOUR HOT LINES
IN CALIF. (714) 527-2554

OUTSIDE CAL (800) 854-8660

SCR ELECTRONICS CENTER
5303 Lincoln Ave., Cypress, C A 90630

CIRCLE 5 ON FREE INFORMATION CARD

New MFJ·1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal,

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire.
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB allenuator
prevents receiver overload. Switch be­
tween two receivers. Select auxiliary or

active antenna. Gain control. "ON"
LED. Remote unit, 3x2x4 in. Control,
6x2x5 in. 12 VD C or 110 VAC with

optional adapter,
MFJ-1312, $9.95,

$129 95
(+ $04.00
d1ipping)

Order from MFJ and try II. If not delighted ,
return within 30 days for refund (less shipping).

One year unconditional guarantJle,
Order today. Call TOLL FREE 800-647-1800,

Charge VISA, MC , Or mail check, money order.
Write for free catalog, Over 100 products.

I :11,' :11

RESISTOR BUYOUT
- --«;>-- MOS T STANDARD VALUES

V. WAn 5 % RESISTOR S 1 OHM TO 10 MEG. OHM

2 K MIN. BUY 1 K MIN. PER VALUE

$ 6 .50 Per 1 000

CIRCLE 46 ON FREE IN F O R M ATIO N CARD

Call 601-323-5869 in Miss. , outside continental
USA, tech/order/r epair info. TELEX 53-4590.

M~ •ENTERPRISESr ", INCORPORATED '
Box 494, Mississippi State, MS 39762

9 PIN DB PLUG RIG HT ANG LE FOR

~ HOME COMPUTERS & GAMES!

AMP PIN 207456 -2

MV Quantity . . . . . $.85¢

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

NEW ZENITH ZXM 121
High legibility 12" green phosphor monitor.

15 Mhz bandWidth,
40 or 80 character

selectable full compatability . . $99.95
~ SPECIALS
~ 25 PIN DB PLUG AMP PIN 2 05737-2

MV Quantity $1 .97

Free Buyers Guide
84 pages of the latest in components, tools

and in s tru ments - a must fo r DESIGNERS,

instructors and maintenance e n g ineers.

, '"
3 $1 00

, 85
$1.35
$1.95
'75
$100
$1 00
, 90

10,$1 00
9$1.00

s 60
9 $\ 00, .., ..

, 50
, 55, ..
, 60
$1.00
$175

.. $395

SEN D $ 2S f OR OU R CATA LOG
FEAT UR ING TRANSIS TORS &
RECTI FIERS 145 HAMPSHIRE
S T .• CAM BR IDG E. M A S S 02 139

1 116~ thIck WIth 1 11 0~ Sp.KII"og

4%" x BY;" . . . . . $1.95

TRANSISTOR SPECIALS

14 PINHEADERS 31$1.00
24 PIN HEADERS . .75
40 PIN HEADERS . . . 1.10
50 PINEDGEBOARDCONN.. 3.S!'
26 PINEDGEBOARDCONN.. 2.50
50 PINANGLECONN. . . . . . . 3.95
20 PIN RIGHT ANGLECONN. 2.25

TTLIC SERIES

7400 .17 7472 :>J 74612 60
740' .17 7473 35 74 163 .50
7402 . 17 747 4 .32 74164 .00
7403 .17 747 5 .40 741 65 60
7404 .24 74 76 .35 74 166 .70
7405 .24 7""" 45 74170 ' .00
7406 .28 7483 .50 74 173 .75
7407 28 7485 .55 74 174 .65
7400 .24 7486 .35 7417!) 00
7409 .' 8 7489 1.00 74 176 .75
7410 .17 7490 .35 7419:1 1.90
74 11 22 749' .45 74182 .45
74 12 .:>J 7492 .45 7419) .70
741 3 .35 7493 .35 74 19 1 .75
74 14 45 7494 00 74 193 .79
741 6 25 7496 .55 74 194 85
7417 .25 7496 00 74 195 .45
7420 .17 74107 :>J 74 196 .75
7425 .25 74 116 1.50 74221 1.00
7426 25 74 12 1 .29 74273 85
7427 .25 741 22 .39 14m .00
74;>;> .17 74 123 .42 74298 .65
7432 .27 74 126 .45 74365 65
7437 .27 74145 .00 74367 .65
7438 .27 74 148 1 .10 74390 .90
7440 .17 74 150 1.10 75324 1.75
744' .75 74151 .50 75325 '50
7442 .45 74 153 40 75492 U 15
7445 .65 75 154 1 .10 9601 .75
7446 .65 74 155 .50 9602 .75
7447 .65 74 157 .50 8T26 ' 00
7448 ,.. 741 60 .85 8T97 .90
7450 .17 74 161 .65 BT98 .90

74lS00 " 74l S109 " .75
14l SO'! 20 74lS1 12 38 90
74l S02 23 74l S 113 " ..
14LSOJ 23 7-4LS l14 .. 55
74LS04 23 74lS1ZJ .75 ..
74LS(y') 23 74LS l 25 45 74LS244 .90
74lS08 23 14lS126 " 74LS24!l 1.38
74lS09 25 74lS132 ss 74L5 247 .75
74l S10 23 74LS1)6 45 74lS248 ..
74l S 11 25 74l S137 .ss 74lS251 ss
74LS 12 25 74LSl 38 50 74LS253 55
7-4l S 13 " 74lS139 " 74LS257 ..
7"l514 60 74lS147 1.95 74lS258 55
7" LS15 35 74LS151 50 7-4lS259 1 -40

7"lS20 23 74LS153 50 7"LS266 .ea
7"lS21 25 7-4lS154 1.90 74lsm 1.15
74l S22 .25 74l S 1~ 55 74lS279 48
74LS26 .35 74LS1!56 55 7"LS280 1.80
74LS27 23 74LS157 " 74LS283 "74l S28 " 74LS1!>8 " 74LS290 .75
74lSJO .22 74LS160 .70 7-4lS29J 85
74LSJ:2 27 74LS 161 .70 74LS298 85
74lS37 .30 74lS162 55 7-4lS320 2 00
14lS38 .30 7-4LS 163 .55 74l SJ23 350
7415 40 25 74L5164 " 14lS365 .00
74lS42 " 74LS1&! 00 74lS366 .00
74lS47 " 74LSl 66 1 25 74lS367 .00
74LS5 1 22 74l S169 1.75 74LS368 .00
74LS54 25 74LSl70 1.30 74LS37J ...
74LS7J 35 74LS l73 55 74LS:f7-4 .ss
74LS74 35 74LS I74 .ea 74LS3n 1.25
74LS75 .35 74lS1]5 " 14LS3815 45
74LS76 35 74LS181 1.95 74LS390 1. tO ·
74LS8J 60 7-4LS190 ec 74LSJ9J 1.10
74LS8!i " 74LS 191 eo 74LS398 2.50
74LS8l5 60 74lS192 .75 74LS670 1.20
74LS90 .60 74LS l93 .75 74L5 682 3 00
74l S92 .. 74LSl94 55 81L597 1.10
7" LS93 .00 74LSl 95 " 81L598 1.10
74LS96 55 74L5196 .75
74LS107 _36 74LS 197 .75

MULTI TURN TR IM POTS
50 OHM 5K

100 OHM 10 K
3/$2.00500 OHM 50 K

1000 OHM 500K

2N IJ07 PNP GETO !l
2N"""A PNPGE TO ~

HEr G0014 _ PNPG£ TO 3
TIP 111 $ .sc T1P14~

2N6233 NPN SWI TCHING POW ER
MRF·lD:)4 CM RF TRANSISTOR NPN
2N3m NPN 5, TO 3
2N4XlB PNPS, T0 3
T(P~PNP S<

2N2222 NPN 5, TO 18
2N2907 PNP 51TO 18
2NJ055 NPN S<TO 3
2NJ904 NPN S. TO 92
2N))06PNP S,T 0 92
2N6109 PNPS , TO 220
TIP31BNPN 5lT0 220
T1P .)2B PNP S, TQ 220
TIP)4PNPSI
TIP 121 PNP 5 , U84
TlP 141 NPN S, U97
8U",,"
OPS2OXl - QUAL PO\'VER OARl

74 1CV - .25
747 - .50
CA'758 - 1 .75
l M1 31 0 - 1 .60
1456 - .80
1458 - .50
LM1 aos - 1 .75
l M 2901 - .95
C A301 8 - 1 .95
C A30 788 - 1 .50
CA3086 - .75
A D2100lD - 4 .95
C A3 140 - 1 .00
3900 - .45
4 136 - .85
N5596 A - 1.50
D63038 - ' .75
8038CC - 3 .90
lM1J080 - .96

. .. . . . $1.90
12 V DC REL A YS
TTL S IZE

S .P. 1200 oh m co il
.95

D,P. 400ohm coi l
1.25

l M 33 7T •.• • • •• •• $1.95
323K ILA 14051 .• •. $1.75
l M3:l5G . ... . . • . • $ .75
340 1 ·5,6, 8. 9 . 12.

15, 18 o r 24V . .. $ .85
LAS 14 12 -+ 12V 3A $3 .95

lF356 - 1.00
LM358 - .50
LM361 - 1 .75
LM 370 - 1 .60
LM3n - 1.60
l M380 - .85
l M 38J - 1 .90
LM386 - .85
l M 387 - 1 .25
l M39 3 - .75
l M 555 - .34
lM556 - .65
564B - 2 .25
565 - .95
561 - .85
709 - .25
7 10 - .45
7 11C H - .40
74 1C - .35

TERM S :F OB CAMBRIDG E. MASS S END CHECK
OR M ONE Y O RDER MI NIMU M TELEPHONE.
COD PUR CHAS E ORDE R OR CHARG E $20 00
M INIMUM MAil ORD ER $500

PRV ' A 3A .12A 50A 125A 240 A

'00 .05 '4 35 90 4 25 600
200 06 . 17 .50 , :>J 525 9 00
400 .09 25 65 '50 550 1100
600 . 11 .:>J .80 2 00 850 1500
800 13 35 1.00 2 50 10 50 18 00

1000 .20 45 1 2S 300 1250 2600

REGULATORS

2 0K V 260MA D IO D E .

lM33B K •• $6. 50
l M3 17T . •• • .. $1 .00
78 l05, 78 L12 . , • • • $ .40
41940 ... . ...• . . . $ .95
723 ••• ••••.•.••. $ .50
320 T 5. 12. 15 Of24 $ .9)

TANTALUM CAPACITORS
.22UF35V 5/ $1 .00 ' 5U F 16V 3/$ 1.00
.47UF35V 5/$ 1.00 ~UF 6V 51$1.00
.68UF35 V 5/ $1.00 33 UF 10V $.40
lU F 20V 5/ $1.00 47UF20V $.85
2.2UF20V 51$1.00 68UF·, 6V $1.00
3 .3UF20V 4/ $1.00 120U F 6V $ .75
4 .7UF 35V 4/ $1.00 200 UF 20V $1.75
6 .8UF20V 4/ $1.00 150UF 16V $ 1.~

lOUF 20V - $.40 330 UF 10V $1.75
22UF 10V - $ .~

, SILICON POWER RECTIFIERS

LINEAR CIRCUITS

FULL WAVE BR ID GE
P R V 2A 6A 25 A
100 1 4 0

100 RO 130 220
400 100 16lj 330
600 130 1 90 440

20 PIN .25

22 P IN .25

24PIN .25
28 P IN .35
40 PIN .40

'"''0
CENTER OH $1 75

. . . . .. 15 / 1.00

SPOT
OPQ l
OPDT

DB CONNECTORS
DB9 P - $2 .00 DB25P - $2 .75

D89S - 3.00 DB2SS - 3.50
HOO D$ - 1 .10 HOOD S- 1.15

P OSTA G E RATES

A DD 10 % FOR OR D ER S UN DER $25 .00
A DD 5 % FO R O RDERS BETW EEN $25 .00 & $50 .00
A DO 3 Clb FO R O R DERS AB O VE $50 00

C IRCLE 35 ON F R E E I N FORMATIO~ CARD

TOGGLE :g
SWITCHES ](16P

IN4148 (IN 91 4 )

NO . 30 W IRE

WRAP WIR E
S ING LE

S TR AN D

100' ... $1.40

FLAT DIP 5WITCH ES
RIBBON eTS 206 4 4 PO$ 1TI0 N .75

CA BLE eTS 206 7 7 POS ITlQN95

GRAY CTS 206 - 8 8 POSIT IO N .95

28 gauge CTS 206-10 10 POSITI ON 1.250

4Ocond ucto r D IP
.90/ ft SOC KETS

26 con d uct o r 8 PIN .10
.60/ ft 14 PIN .12

60 con d uctor 16 P IN . 15
1 .00 18 PIN .20

CPU'S & 8756 19.95
SCR's TRIAC's825' 450

SUPPORT 8253 596
CHIPS 8256 4.50 1.5A 6A 35A " OA PRV 1A l OA 25A

0039 6 96 8259 5.96 100 .35 .40 1.40 100 .35 .60 1.40
llOOOA 2.75 8257(Af.,195171 7.95

1.00 9.00 200 .50 .00 1.900CIl5A 5 75 65Cl2 5.75 200 .40 .50- 2996 Z8lA CPU 3.75 400 .60 .70 2.40 12.00 400 .70 1.00 2.60
AM 0200 1 896 ZOOBCPU 12.95

1.00 3.60 15.00 600 1.00 1.20 3.608102 19.95 ZOOAS10 12.95 600
8212 100 ZOOA P10 3.75
8214 300 zroCTCA 3.75
8216 1.75 TMS 9927 NL 9.96
8224 2.25 8275 16.95

B226 ' .00 6845 13 96
400' 25 <043 - " 4583 - 90

8228 350 6810 2.50 4002 - 25 - - se . 585 - .75
896 6860 2.96 DRIVER5 "" " .... - ., ]" COO - 278'56 4007 27 4047 - .. 7..C02 - 278237 14 .00 8355 995 1488 .65 "" - .70 404• - .35 14C04 - 35

3242 6 00 DISC 1489 .65 "" - ,. .... - .35 74C<l8 - 30
60" " "" - ., ,.e l0 - 278748 14.95 & D R IVERS 8':>J 2.50 60" 22 "'" - .75 ]"C l" - se

ll830 2.50 60" - 22 "'" - .75 74C 20 - 27
SH IFT Controllers 8131 2.50 60" - 35 60" 10 74C32 ,.

REG ISTERS 8833 2 50 60" - 70 .... as 14C42 - 1.00
l n l . 16.50 60" - J9 .... .35 7.te ]. - 50

MMl402 175 8834 2.00 60" - 30 ..... 25 7"en 70
MMl403 175 1791 . 25.00 8837 2.00 60" - 60 6070 .35 14C8!I - 1 40

1793 . 35 .00 883'l 2.25 60" - 50
407' 25 7" eM - .asMMl404 1.75 60" - ,. em "

74C90 - 90
M M5013 2.50 1795 . 45 .00 MM5lJ7 7.95 - - 70 .". "

74C93 50
MM5055 2.50 BRl 941L 895 602' - " 6071 35 74C 154 - 250

2.50 1797 45.00 MM5321 9 .50 6022 - 75 601' - 25 14C157 _ 1 75MM5055 6023 - 22 74C l60 _ 1 20
MMr057 2.50 D766C 25 .00 MM53e3 2.50 602. - " "'" - 25 14C 161 - 1.15

609J ..MM5000 2.50 TR1€£l2B 3.95 6025 - 25 .... - 1.75
74C 163 _ 1.15

""" - .. 4001 - .. 7-4Cl 73 _ 75
RAM 's 6027 - 60 74e' 74 _ 1.15ROM 's 602ll - se 4510 - " 74C 175 - 1.19

"" "27lll 296 21L02-3 .70 """ - .75
45' . - 125 74C l 92 - 1 30

396 931422 596 - 35

"" _ 100 ]"e90l - J92716 + !:IV - - 1.75 74C902 - 70
2732 5.96 2101· ' ' 65 68OOOL8 - - .75 " 516 - .75 74C'14 _ 1.75

"" - 852S32 7.9'.> 2 111Al ' 96 - - " 45" .70 74C!21 - 3 95
2764 996 2 114 -4 1.1 0 $50.00

..., - se

"'" - ' 00
74C83 - 1 2S

MC 8754 19 95 2 114 ·3 '50 ..,. - ' 25
82S23 196 2147 -3 4 96
82 5 100 2.96 TM53400 4.9'.> 74S SE RI ES 745 74 .70 74516 1 1.75
82 5115 4 00 MK400lP ' 96 74585 1.25 745163 1.40
82 5123 MK402 7·3 1 96 C RYS TA LS 74500 .30 74586 .60 745 169 1.75

(633 1J '96 TM S4(8)N l 2.95 74502 .30 74589 1.90 745 174 1.40
825129 196 M K4096- 11 ' 96 2.000 6 ' 44 74503 .30 745112 .85 745175 1.40
825130 1 96 4 116-3 1.1(1 3000 8000 74504 .40 745 133 .50 745 182 1.75
3628A 3 3 00 4 116- 15 '50 3 .579 10 OCXJ 745 05 .45 745135 1.10 745 194 1.10
AM92 14C 296 5 10 1E 2.96 4000 18 lXXl 74508 .40 745 138 1.25 745 240 1.00
82565 Z6104-4 2 50 5000 ' 8 432 74510 .30 745 139 1.10 745241 1.50

(741B8Al 1.25 6 116-3 550 6.OCXJ 2O.lXXl 745 11 .35 745140 1.70 745 257 1.30
. 745387 ' 75 82641 4 164 ·2 5.75 74S15 .40 74 S 15 1 1.25 745258 1.30

745474 395 58'725(MI<40021 895 2.95 ea. 74520 .40 745153 .95 745 260 1.50
74530 .40 74 S 1S7 1.25 745280 1.75
745 32 .40 74S158 1.25 745 373 2.25

50 PIN RIBBONCONNECTORS $3.25
40 PIN RIBBON CABLECONN $3.00
34 PINRIBBONCABLECONN $3.00
10P IN RIBBONCABLECONN $1.50

L1411·IR DETECTOR . . 31$1.00
FP 100 PHOTOTRANS . . $ .50
REDLED·, .2- 81$1.00
YEL, GREEN07AMBER LARGELED·, .2'.. 61$1.00
RED·GREEN BIPOLARLED . . $ .90
RED·YELLOW BIPOLARLED. . . . .... $ .90
MLED92IR LED . .. . . . . . . $ .75
MRD14B PHOTODARL.XTOR . . $ .50
MCT20PTOISOLATORS . ... . . . $ .60
4N260P TO ISOLATOR. . . . . . . . . . . . . . . . $ .70
1 WAn ZENERS: 3.3, 4.7, 5.1, 5.6, 6.8,

8.2,9 .1, 10,1 2, 15, 18, 0722V 6/$1.00

25 wan Infra Red Pulse (SG 2006 equiv .l
Laser Diode {Spec sheet includ ed} $24.95

2 N382 0 P FET $ .45
2N54 57 N FET . $ .45
2N 2646 UJT . . . . . . .. $ .45
ER 900 TRIGGER DIODES 4/$1.00
2N 602 8 PROG . UJT $ .65

DIS C CAPAC ITORS
.iur 16 V 10 $1.00 100 , $8 .00
.0 lU F 35 V 16 $1.00 100 , $5 00

P RINTED C IRC U IT BO AR D
4· " 6¥DOUBl E S IDED EPO XY BOA RDED v.;~ TH ICK

$.OOe.1 ••• ••• 5l$2 .60
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• 3% Digits
• DC 0.5% Accuracy
• DCA and ACA up to 10A
• OHM up to 20 tvl OHM
• Audi ble Continuity Test
• Diode Check
• Leads and Battery Included

DIGITAL MULTIMETER
MIC-6000Z

The MIC-6000Z is a prof essional Multimeter at
an inex pensive pric e.

The 6000Z wo r up to 1000 hours on a common batte ry, also can withstand 1000
VDC loads . Resistance ranges are protected up to 400 VDC . For you r added
convenience the MIC-6000Z has a built-in 10 amp current capacity, so you don 't
need an accessory shunt.
MIC-6000Z Assembled $89.95
Carrying Case $ 9.95

SATELLITE TV RECEIVER KIT!!!
It's not ready yet , but we guarantee it wi ll be revolut ionary in size and
price. Send or inqu ire for prel imi nary information . Priced below $350.00.
Available in April.
LSS-1 less than $350.00

36 channel
converter

$4595

Quanti ty Discount v • v isa • Master Charge
Add 50:0vhippi ng -c-Mich . residen ts add 4':"0 sa les tax

Send $2 for complete catalog
of converters and unscramblers

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available

$ Buy Warehouse Direct & Save $

36 channel
wired remote

converter
only

$8895

<D
00
c..>

Digital Multimeter
MIC-3300A

Minimum orders $15.00.Add 10%ship­
ping on orde rs under $35.00. Orders
over $35.00. add 5%. Illi nois residents
add 6% Sales Tax. Catalog - $1.00

Visa and MasterCard Accep table

PS-1 Assembled 32 element ante nna . .. $19.95
PS-2 20 dB ga in micr owave receiver kit

with variable power supply kit .... $50.00
PS-3 Complete package PS-1 & PS-2 .. $65.00

Mounting Hardware Included

NEW
Microwave Preamp!!! Kit
Use wi th PS-3 Kit . Adds 20-25 db gain to
boost recepti on distance.

• Low Nois e
• Hig h Gain
• .Can be used with all exist ing

stop sign board receive rs!!!!

PS-4 . . .. ..•. .1:~~:~ .~~~. :.r~: . ~~.n~~.95

• Kit Form. 3'h Digi ts
• DC .5% Acc uracy

• DCA up to 10 Amps . OHM up to 20 M OHM
• hFE measur ement. Floating decim al point

• Leads + battery inc luded . Easy instr uct ions

A high quality Digi tal Meter Kit at an affordable
pri ce. Educational and enjoyable to bui ld, the MIC
3300A is a high quality meter for all hobbyists and
mainte nance work .

MIC-3300A Kit Form $59.95
Carrying Case $ 9.95

AMATEUR
MICROWAVE RECEIVER KIT
1.9-2.5 GHZ

illinois Residents
(3 12) 564-0104

Orde rs Only, Toll Free #
(800) 323-1327

R.F. MODULATOR
Combine both audio and video output onto
cha nnel 3 or 4 of you r T.V . set.
Singl e I.C. chip (MC 1374) makes for quick
and easy assemb ly . Sing le adjustment co n­
tro l! A must for every video recording or
compute r enthus iast.
VH-O Kit $19.95

UHF T.V.
PREAMP 0
Features:

• 25 dB gain!
• Kit

Your reception w ill dram atica lly improve!
Thi s unit will enable you to pull in signals
yo u never knew were th ere!
For both indoo r and outdoor use. Input and
output impedance 75 oh m. No adjustme nt!
Easy assembl y.
JH-O Kit $22.95

• Commercial grade co nstruction
• Sturdy Parabolic aluminu m refl ector antenna .
• High gain 50 db!
• Line of sight dist anc e 45 miles !
• Complete system. power supply, cable. assem­

bled reflector ante nna, and dow nconverter.
• Down convert er moun ted in attractive cabin et.

PS-5 Assembled $109.95
Kit Form $ 79.95

AMATEUR MICROWAVE
Receiver System
1.9-2.5 GHZ
90 day
warranty on
PS-5!!!
MICROWAVE
RECEIVER
SYSTEM

SEI, Inc.

..... .

FREE
CATA

Burglar/Fire Alarms

over 2000- ,
pr ts

CCTV 0
controls
alarm syste
passive infrareds
motion detectors
ultrasonic detectors
magnetic contacts
smoke detectors
vehicle alarms
accessories
remotes
tools
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• Full ASCII co de outp ut
• N-key rollove r fun ction
• LED ON/OFF indicator/ ---

# 744 0

# M43A

APPLE 11+ COMPATIBLE KEYBOARD

wabasH
Verbatim"
ScotcIi/3M
ATHANA

LKB-3600-N

Keyboard Only $99.00 EA. Plastic Case $35.00 EA.

• LSI keyboard decoder
• Upper/ lower case funct ion

HEAVY DUTY SWITCHING POWER SUPPLY
for Apple II, Ap-II'" and Pineapple" Computers

+5V at 5.0 Amp
+ 12V at 2.5 Amp

-5V at 0.5 Amp
-1 2V at 0.5 Amp
Size and mounting holes are same
as the ones used in the Apple II

51f4" DISKETTE SALE
All diskettes soft sector single-side doub le density with hub rings.

10 pes. 100 pe s.

$21.50 $195.00

# M525-0 1 $26.50 $240.00

$26.50 $240.00

$19 .50 $ 175.00

Model: APII

~I pineapple rM

The Alternative! The Compatible!
'The Affordable! 48K Color Computer Kit!

• 1 Year Full Warranty

• 40 Tracks
• One of the Most Quiet Drives
• Color and Shape same as the

Disk II Drive

OiskOrive $285.00
Controller Card $ 65.00

Co ntroller Card with 13 Sec tor, 16 Sector Auto Select $ 85.00

.. • •• Big Savings On Peripheral Cards •••

51f4" DISC DRIVE FROM @:y.~mJD> All cards APP~~~lt~~~~~Nk~t~~~~Ecompatible.

80 column card kit S120.00 EPROM writer card kit
Z80 CP/M card kit. . . Sl10.00 (For 2708,2716,2732,2764,2532) S89.50
16K RAM card kit S49.50 Printer interface card kit (For Epson or Ok~ S88.50
Disk controller card kit. S59.50 New disk controllercard kit
RS232 Interfacecardkit. S95.00 (3.2,3.3 autoselect) S69.50
16K RAM card(cable-less)kit S59.50 PAL ColorEncodercard (assembled) $88.50

FEATURES:* Fully com patible with Apple® 11 + * Built in 2-watt amplifier for realistic* Singleboard for easy assembly sound effect with volum e control* Popular 6502 MPU for large * 8 on board peripheral con nectors
amount of software for expansion* Game paddle connector on both * 14 key numeric key-pad
sides of case * 5-amp switching power supply

Easy to assemble! All components are clear ly silk -screened on the high qual ity double-sided
mother board. All integrated circuits, Ie sockets, per ipheral connectors, keyboard, switc hing
power supply and the profess ional high impact plast ic case are included.

100% Made In USA 100% Apple and Pineapple" Compat ible
50% Faster Seeking Time Than Apple Disk II Drive !

The APPLE II LOOKALIKE COMPUTER CASE
/ - ""-

Made with high impact plasti c. / ---
Co lor and shape are / /

co mpatib le with the APPLE II / /

Buy while th ey last , / '"

$150 ea.
Keyboard not incl uded

w ith this price !

(please add 5% shipping and handling)

$64522cH

6502 CPU MOTH ER BOARD
, . 48K on board RAM (4116)
.12K on boa rd ROM (27 16)

, • Upper/l ower case

• Co mposite -video outp ut
• App le II alternat ive
• Size: 14%" x 8 '12"



TESTED AND
OPERATIONAL!

I/O Select ric ........$399aOOea.
Add $20 tor PacIo;aglng and HMIclhng • Pay shIppng on De livery

SAVEll! Untested version of the above . otherw ise who le & complete. May requi re some
service .. $279.00 ea.

Diablo Daisy Printer
Pre-owned, TESTED & Operational!
Uses Xerox Metal Wheels or Plastic Wheels
OriginalOEMIntertace (Diablo Intertace)
Requires :':l SV@SA&SVDC@SA
Positionalaccessto1/120"Horiz."1/48"Vertical"
USED BY XEROX, WANG, & OTHERS

Daisy Printer Heavy Duty Printwheel Motorand15" Frame
These fabulous daisy printers feature 35-4OCps, 10 & 12 pitch as well as proport ional
space . and plotter capabilities . Only a powe r supply and interface are required for full
printer capability. Fully teste d and operationa l. ready to configure for the interface of
your choice . Platen and I/O data included . Just
Forms tractor for the above $ 99.00 $695.00
Spare P.C. Board Set (6 P.C. Cards) $279 .00
Spare Printwheel carrier assembly $329.00 for pack~~~~"~n~hand" ng

We Offer New & Used FLOPPYDRIVES. DISKDRIVES, PRINTERS. & MORE'I BARGAINPRICES'!
Write or Ca ll for Our Latest Flyer NOW '!!

Type Element $21.OO8a.

Removed from work.ng systems. these fantas­
tic mach ines have built-in driver and decoder
circuitry and take TTL level, G-bit cha racter ,
plus 4-bit function input signals . Easily driven
by most any micro . Use a typewri ter (with add 'l
'repeat' circuitry) or as a KSR I/O printer or

~~D~e~~i r-1i2 1;~~~: ~~~";;,~r~re'::~i~~:
"Table Top" style case. Each "Se lectric" 110
machine is complete and in operational condi ­
tion. Includes schematics, data case . platen
and ribbon.

Parallel, TTL Input 1/0 "Selectric"®
TYPEWRITER / PRINTER

'I

CIRCLE 67 ON FREE INFORMATION CARD,CIRCLE 40 ON FREE INFORMATION CARD

VISION-80©
80x24 Video Display Card
Vista C om puter C ompany 's newVision-80 bo a rd is a so p hi sticated
yet easy to use vid eo di splay card for t h e Appl e" com p uter.

elnterface with Apple;" Centron ics
RS-232, IEEE-488

e 9x7 Dot Matri x, 80 CPS,
Bi-Oirectional Printing

e 2K Buffered Memory _
e 80, 96 , 132 Columns, Graphic?-'-_______....

and Block Printing -......
e Selectable Char Pitch , Line

Spacing and Feed
COEXlnterfaceCardtoAPPLE $49.95

51f4"Floppy

DISKETTES
All Certifi ed-1 00% Gu aranteed

BOX of 100 ... $14900

Above w it h
Hub Rings $169.00

12" H&WMONITOR

VIDEO 100 by AMOEK
FULL

FACTORY $7995
W ARRANTY

for APPLE

16K RAMCARD
Language Transparent

COEX FACTORY $6995
WARRANTY

0]
_.-

Contrast
0.,) Power Brigh t

V·Halo
o 0 H-Holcl

FLOPPY DISKDRIVE
From Fourth Dimension Systems

..-----------.. w it h -Trac k Ze ro M icro Sw itc h
- DOS 3 .2 .1 & DOS 3.3
- C P/ M and PASCAL

DESIGNED

:g~L~C?~~.... $2 8 7 95
Controller Card
for above $99.00

CIRCLE 88 ON FREE INFORMATION CARD

"Have You Kissed Your Computer Lately"

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

Terms of Sale: Cash, Checks, Credit Card s, M.O., C.O.D. Ca lif. resid ents add 6% sales tax.

PARALLEL INTERFACE
EPSON TO AP PLE

New From $4 9 95 CABLE
COEX INCLUDED

PROTOTYPINGCARDS
for APPLE $19.95
for I.B.M $49.95

EXTENDER CARDS
for APPLE $16.95
for I.B.M $19.95

(0
OJ
c..>
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2N6055 '1 .0 0
Pwr Darlington T0 3

7 Seg . LED Readout
HP 50 82-7650

5 / '1.00
Horz p.e. Tr impots . 250rt
5000. 5kO. 10 0 4 / 'T
MC3420P ' 1 .0 0
SN75 150 ' T.OO
LEO's 8 / 'T .00
Transform er ' 1.0 0

12 V.C.T. 250 MA
7805 2/'T .0 0
781 2 2 / '1 .00

_.3.Position Coaxial
Push-Button Switch

$4.95

CM1 300-750
$1.25 --

. "~ ~'. ..-~. .
-; . • .. j..

UHF - VHF Splitter/Jo iner
.- $2.95

1N4001 15/ '1 .00
2N3905 5 / '1 .00
2SC82 8 5 / '1 .00
2SC644 5 / '1 .00
SPS7390/ ECG123P

5 / 'T.00
MINI O.P.O.T. Slide 4 / '1
O.P.O.T. Rocker Sw
4A. 120 VAC 3 / '1 .00
1N4 15 2 25/ '1 .00

Simila r to 1N914
4 Pos DIP sw itch 3 / 'T .0 0
1N5239 20/ '1 .00

9 V. ZENER

A.B. Coaxial Switch
$2.49 --

{
25 W. Weller Type Iron

SPECIAL $8.95

4it:::~--li 35 W. Solder Iron . . . $4.95

•

ITEMS MC, VISA , COO VIA UPS -=­
. . . (Plus Shipping/Hsndlingl _

CIRCLE 92 ON FREE INFORMATION CARD

(602) 266-9758 (602) 234-3026

$~O"~ ELECt~ $
~ SURPLUS O~
~ Wholesale - Retail - Surplus ('

Electronic Parts
6835 N. 16th Street. Phoenix. AZ 85016

The MostUnbelievable Electrolytic Sale InThe USA!

33 /6.3 AXIAL 1211 .00 • l 000/1 0RADIAL 1211 .00

100/ 6.3 10 /1 00 ~ 10/16 30/1.00·

~~g::33 2%~i°&; ~ ~~~~~6 ~~~tgg:
22 0 / 10 15 /1 .00 (J 470/16 20/1 .00·
1000/16 10/1 .00· W 47/25 20/1 .00·
2200/16 8 /1.00· Q. 1/ 100 15 /1 .00
47/ 35 1211 .00 III 47 / 100 5/1 .00
220/35 10 / 1.00 0 100/ 100 4/1 .00
3300/35 1.00 each 0 47/ 160 10 / 1.00
15/50 20/1 .00· ..: 10 / 160 10 / 1.00
22/50 20/1 .00· 0 22 /160 10 /1.00

~6O'J~0 2%~'1°&; • ~ri:Ng 1~~~~
150/50 8 / 1.00 III 2212 50 5/1 .00
220/50 8 / 1.00 ...I 1/ 350 8 / 1.00
10 175 1211 .00 « 3 3/350 6/1 .00
47/100 5 /1 .00· U BI·POLAR
1500/100 , 2 / 1 .00 · W 100 /1 0 10 /1 .00
2.2 / 150 12/1 .00 Q. 4 /50 10 / 1.00
3.3 / 150 12 / 1.00 lillO/ 50 10 / 1.00
47 12 00 5/ 1.00 0 4.7175 4/1 00

i/2~52~0 :~~: :~ ~ 10175 4/1.00
1/250 15 / 1.00 0 Carbide Onll Bits ' 1. 0 0 ea .
~ ~~6550 ~~~·10&;. [venou s size s to ¥o"J

e Yes All Price s Ar e Correctl e $10. 0 0 Minimum Ord er on
All Above Capacitors e Some Qu antity Pricin g Av ailabl e.

FLASHER KIT 95C
(1) LM 3909 (1) LED (1 ) 100/1 F Cap

12 Application Schematics

12V 6 A.H. Re-chargeable
GEL CELL BATTERY

$9.95

MORE $1 .DD SPECIALS

::I.=-II;=~~ACU- 1 75-3000 . . .. 85C
•SU I $1.12

'''' 1.11,.. ,...
14 i 1.12
1." W
z... ...,
". 1.56

'" 1.31,... ".U S 1."

' " ,.'"... .ee
1.7. ,,,,
4.4' 3.37
' .70 2.11

1.1lil ...
1,1' .M
1.1' M
1.1' .eo
1.1' ...
1." ...

Only $3.90 each

Only $14.30 each

POPULAR
MISCELLANEOUS PARTS

IN4OO1 010de 1
15 for • .. . . ... .. . • 1.00

l00 fO( • •• • . • •• • • • 5.00
..... w10KThu mbwhMl pots

1· 12. . .. . .38
t3 ·U p . . . . . . . . . • • ..2SI

Torolds · T30-12 ••• .•.•• .48
2O·Up . . . . . . . . . . . .25

Toroicll· T37·2 .38
2O· Up . . . . . . . . . . . .25

OPEN
TUES · FRI

10 · '
SAT 10 · 5

CLOSED SUN • MON

POPUUR Ie's
TOPQUALITY
NO SECOND S

(In CA 714-540-5480)

DELUXE
A·B

SWITCHES
SpecJl,

Pu l hlHlt ton
Of -., type

F'"
CATV • MATV • VCR

75 ohm · iO db Isol ation

W.'" TH y Lal l '6.95 N .

PROJECT ~- UHF · VHF· FM
BOXES ' SPlITIER

WIod;raift ~ 40-100MHz
Thil bOx lll1""'·'W ·4Y1"H · ,~ ' AU
8 Y1" O wi th a re movabl e l.a-J.
aluminum U'11\aped cha sl il For
11''W • 3Y," H • 8" 0 Inllde. "F2TV

' 12.50 ... Low Losl 3.5-4 db. Low VSWR

4 Of more ' 10.95... WU'pl"oof l ·g ' 2.49 ...
FOfLergN' OcIufnlM · CALL Kouslng 1o-up' 1.89...

Whil.
They
Lu t

' 3.50 ...
101" _'2.25 ...

Order Model 1420

Jam the picture on your TV set.
Tunable to all VHF stations. 30 foot
range , battery operated . Comes
complete with parts, instructions, and
PCB.

Order Model 1180

TV Scrambler

g

Oomplex Sound Generator

~
Createsounds of phasor guns, sirens,

. train, prop plane, space ship, and
more.'Battery operated. Comes com­
plete with parts , PCB, instructions.

POPULAR
MICROWAVE

PARTS

UHF
TUNERS

Continuoul
Tu ra MQdt!

45M Hz Out put
LM-3llON 2 w.lI AUdIo Power Amp
lM -3MH-3 Low VoltageAudioAmp

S«1II""
NE-a64N Digital PhaM Loc;'*l Loop
LM.(,MH PhaM Loekacl L.oop
LM·133N V~ Amp
MC-t330 Vic*! o.'-tlor
MC-l 3Aa V~ If Amp
MC-1~ VICIeo If Ml9
Me-1)52 VICIeo If Amp AGe
MC-l)58 AudIOIf Amp

At UNE CORDS MC-1314P R.F. MOduI. lor
.... MC-14M Du.1 Comp . Op Amp

'.: :?":]"~; ~;11~ ~~=:~I"or
"" U f ·l . V~ Modulat or

18 g auQ' wi re \ < "" . UtIW YOlTAIl K tu lATOU
6 ft . long cab le LM·1l105 5 von f>ot;!li .... Volt. R-a

i::~~r:t::t:~~~ ends ~~EE !~V~::~I~V:::R=
49c:... LM·1t l ' 11 VOltPoe; lltM VoILReg
3ge.. . Lhf.1I24 24 Voll PoI;lh.... Voll . Reg

Handles up to
15 watt l . 40hml .

3 0:. t:.lamlc Magnet

' 1.89 ...
10 up ' 1.49 ee.

5"
DELUXE

SPEAKER

MA' -4I01•• .• . ..• .• . .• •..$2.75
, ·Up 2.1'

MRF...11 • • • . ..• . •.•. . . . . 348
, · up.. .. . 3 .12

M~101. • . . .•. • •.•. .• .. . .•
CHI P CAPS • .001 m Il! • • • • .50

2t!·up .30
2N&e03f1~ MRI' -IO:2) • • • • 11••

Ae..... ,UftI 'trI.r dlfl~

froml,..' ,hoWtI_

SCool ' 10.95 ...
2 or more ' 8.95 ea.

•

BRAND NEW UHF
VARACTOR TUNERS

• j i
Sanyo Mltluml

,(5 MHz ,(5 MHz
Output ' 24.95... Output

Call ' Ofo"...,n, Price.

Willie Tltey LaIU ' 13.95 ...

r -, ~(ECTRONICS ~ .
1056 N. STATECOLLEGE BLVD., DEPT. R
ANAHEIM,CALIFORNIA 92806

PERSONAL CHECKS HELD FOR CLEARANCE - NO MINIMUM ORDER
ALL PREPAJD ORDERS 2 LBS OR LESS MUST INCLUDE S2..5O SHIPPING. HANDLING - SHIPPED SAME DAY RECEIVED

ORDER NOW
TOLL FREE

800·854-4655
OUTSIDE CAUFORNIA

714-635-5090
INSIDE CAUFORNIA

SURPlUS UHF-VHF
VARACTOR TUNERS

The.. tunerl ree.ive all chan­
nell 2-63. plul midband cable
chs nnell and at e p«tect 10(
ho~ew TV clrc ult l etc.
Outpu t Freq, 45 MHL Hook up
data Included. Name Brand.

CIRCLE 65 ON FREE INFORMATION CARD

POW!RTRANSFORMER ~.'"
24V CT. 400 mAo
Mack in U.S.A.

NOW AVAILABLE
NEW TUNEABLE DELUXE MODEL CVU·l000

SPEAKER CABINET
Popular spMker cabinets l or
t~e la mCHJ. home brew TV
ci rcuits . Speakers Inclu<Md.

Clbln.t Dimensions:
7J,4" wlde )( " Yi" hlgh )( 5Ya"
dMp. Removable 118" th lcX
bac k cover.

'3.68... 10 ·41 '2 .75... 5OOfmoN '2.25 ...

\S.J'wwao AAO

T5 OHM UHF YAGI ANTENNAS

12 db GAIN

IP£Ctpry CHAHNR OPnoNAL
' 8.95 U. Wlneg ard UHF

An lenna PI"Mf!'JP
• OR MOll E 11db Gain

' 6.95 u. ' 39.95 ...

CA residents add sales tax' We pay sh ipping on orders
over $25.00, otherwise add $2.50. Sorry no COD.

TV Sound Enhancer
"Stereo-like" sound from your TV. Hooks up
between TV earphone jack and your stereo
system . Includes all necessary parts , inter­
connecting cables, PCB, and instructions.

Order Model 1500 Only $10.90 each

Color Organ Control

Bl 3 channels total 600w of pulsing
lights with no direct connection to
sound source. Separate control for
each channel. AC operated. Parts,
PCB, instructions all included.

Order Model 1520 Only $15.90 each

Order Model 1100 Only $7.70 each

Electronic Whooper Siren

~
. Powerful wailing sound from dua l

~ oscillator circuit. Use with any alarm
circuit.Battery operated. PCB, instruc­
tions, and all parts included.

Send $1.00 for Catalog [over 60 Kits]

G k (Refundabfe WIth 1stOrder)raymar Box 17359 • Irvine, CA 92713
, SATISFACTION GUARANTEED

lZl l. MC&VISAorderson/~caIlTolI;eeI800_854_7393

Grayrnark Electronic Kits
Quality Products for 18 Years
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KIT ONLY
$349 .00

KIT ONLY
5299 .00

Model A502 DC Stereo Control Center
• Direct DC coupling from Input to Output
• DC servo circuitry
• Cascade FET Input in all stages
• Separate Moving Coil RIAA amplifier
• Distortion below 0.005% (3V)
• Max Output 15V
• Frequency Response 20Hz-20KHz ±0.2 dB
• Maximum Phono Input

MC = 16mv RMS (1KHz)
MM = 270mv RMS (1KHz)

Built-in Headphone amplifier
Rl!lay Output Muting

FUJITECH AUDIO KITS

$349.00

LATEST AUDIO TECHNOLOGY
FROM JAPAN

Model A1033 Integrated Tube Amplifier
• Latest Japanese Design
• Distortionless Output Transformer using

spec ial winding techniques
• Most circuitry on PCB for easy assembly

and numfreepertormance
• Output 30W x 2 Ultra Linear

(Switchable to Triode)
15W x 2 Triode Output

(near classA performance)
• THO under 0.4%
: Frequency Response 30--:30,000 Hz (-1dB)

Separate Pre-Out and Main- In KIT ONLY

$499.00

$499.00
Send $5.00 for each assembly manual,
refundable with order.

Monarchy Engineering, Inc.
380 Swift Avenue, Unit 21
SouthSan Francisco , CA 94080

Visa or Mastercharge acceptable.

Model A501 Power Amp
• Pure Class A 25W + 25W
• Switchable to Class AB 100W + 100W
• Switchable to Bridge Class A 100W mono
• Switchable to Bridge Class AB JOOW mono
• Frequency Response 5-200KHz (-1dB)
• Signal-to-Noise Ratio 120dB
• Non-magnetic Chassis
• " Out-board" comprehensive protection

circuitry
• DC circu itry with limited use of NFB
• High Eff iciency Fluid Convection Cooling
• THO under 0.007%

CIRCLE 51 ON FREE INFORMATION CARD

SN 60/40 Rosin Core (RA)
One lb. Reels
16 swg. (.064) $8.50
18 swg. (.048) $8.95
19 swg. (.040) $9.50
21 swg. (.032) $10.50
112 lb. Reels
22 swg. (.028) $6.95
24 swg. (.022) $8.95

PlusFREE Desold8rlng Wick
With each pouno of sokier

FREE Freight On All Orders Over $25
Under$25 add $2.50 per order. Minimum order$10

• Check . Money Order. Master Charge . Visa

N.Y. Slate rescents add appropriate sales tax.

To place your order 1;311:
TOLLFREEBoo-645-4BoB
In NYS (516) 334-2660 No·COO·s accepted

ETCO ELECTRONICS (I
DEPT. 591 ' . I

I
Mailing list Control Center
Box 840 • •
Champlain, N.Y. 12919 I

I
I Enclose (cash OK);
Please rush postpaid

D $1 lor 1 year subscription to the I
I

world lamous ETCO catalog.

D $3 Canadian & Foreign 1 year
SUbscription to the ErCO catalog. I

D 304 page handbook "BUILD YOUR

I OWN EARTH STATION" . (TA025) $10.00D 360 pages MASTER HANDBOOK OF
TELEPHONES. (TA001) $11.00I

I
D FREE· sample copy 01 the bargain

packed ETCO catalog. (USAonly)I~:;,:" . ICity _

State Zip I____ iiiiiiiiiiiiiII

CIRCLE 38 ON FREE INFORMATION CARD

New 2 Stage Low Kit Sl8.oo
Noise 28db gain RF
Amplifier Specially
designed forkit builders

PLEASE WRITE OR CALL
FOR FREE INFO BEFORE

ORDERING ANY OTHER KIT

Part No. 821 Printed Circuit eoarc. .. . . S17 .00
1. This Printed Circuit Board uses only one

jumper, others use 9.
2. The component layout is screen printed on

ttie Component side of the pre-drilled PIC
Board. .

3. The solder side of the PIC Board is covered
with High Temperature Solder Resist for
ease ofassembly.

4. This PIC board wasdesigned totake advan­
tage of the Gilco High Gain Tuner which
means its circuitry is simpler and more
efficient than those circuits that require
inferior Varactor Tuners.

PRINTED CIRCUIT BOARDS

ELECTRONIC PARTSKITS

ACCESSORIES: AMPLIFIERS

Manordera Iy. Send checkor moneyorder to:
GILCO INTERNATIONAL. INC.

P.O.8111817, Coral SlbltS, Fl33124
Tel.(305)823·5891ForCOO orders add10% shipping

andhandling ortororders over S50, add5'10 .
Fl mIlIItIIs alIlI5%'*"Ill. PII... wrIItlIr ..............

SAnsFAC110N
GUARANTEED

$15.00
Freq. Range UHF470·

889MHz Channels 14·83
~ChanoeI3.

Part No. B20 Available 00request:Ch 2 or4.

Modified High Gain Tuner. Sl5.oo
1. The first thing wedois change thestandard

diode found in every tuner to a Hot Carrier
Diode.

2. The tuners output is then measured and
compared to our computer derived chart
from which we determine the correct
value coil to add across the IF output for
maximum Pre-Peaked gain.

3. The tuner is fed a standard 10db antenna
input, and while monitoring the outpui on
our Spectrum Analyzer, the tuner is tuned
to the desired channel and its oscillator is
offset for the desired output frequency as
follows:
Ch. 2:58Mhz Ch. 3: 63Mhz Ch. 4: 68Mhz

Wecall this steppeaking because the tuners output Jool<s like
a peak 00our spectrum anaJyz'" ;V1d the highest pointof that
peakis actually adjusted forthedesiredoutput.
4. Finally, we measure the tuners output one

more time which is again compared to our
computer derived performance chart to
ascertain the correct value of the second
coil which is added to the tuners internal
connections.

This procedure wasdeveloped by GILCO and its our comput",
derived performance charts that make our tuner be"", . That's
because almost evtllYtunergets a diN",ent value coit before
it's peaked andthen a diff",entvalue coil afterit's peaked. The
combinatioos areendlessandthewaywe determine thevalues
is oursecret.

Part No. 822Complete Parts Kit. .... . saO.OO
All resistors (30), PotentiometMs (1-5K, 3·1OK), Panel Mount
Potentiornet", (10K), Electrolytic Capacitors (6), CMamic and
Mylar Disc Capacitors (35), Variable Capacitors (4), All lnter­
grated Circuits (7), Voltage Regulator, HeatSink, Diodes (4), IC
Sockets (4·8 pin,3-14 pin).Power Transformer (24V/1 A), Coil
Kit with No. 26 wire(4), Speaker (4"·3 Oz.). Standoffs, Coaxial
cable, All misc. Hardware. etc. All parts are individually
packaged andlabeled.
All components includingthewire, Hardware, Coaxial Cable and
heat Sinks are included In the parts kit. This means your as­
semblytimefromstart to t,nish is ooly 4 hours.
Order all3, 820, B21 , B22 110.00
Order 5 each, B20, B21, 822 , . 95.00/set

Part No.
A02
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Thebigge~

improvement in
Savings Bonds in

40 years.

-'"!t~Take * ~~
. stoclt~GS~
ID.America.

New Variable
Interest Rate.
Looking foran ideal invest­
ment? Onewith a variable
interest rate? But one
where rates can't drop
below a certainlevel?

, Well, there is one avail­
able to everyone, even if _
youhave only $25to invest.

It's U.S. Savings
Bonds. Nowchanged from
a fixed to a variable interest
rate, with no limit on how
much youcanearn.

A Guaranteed
Minimum.

Although interest
rates will fluctuate, you're
protectedby a guaranteed
minimum. And if youhold
yourBond to maturity,
you'll double yourmoney.
You maydo even better.

Takeanother lookat
Savings Bonds. We did, and
madethem better.

OPPORTUNITY
WITHOUT

RISK.

Th~s Equipment
Saves Lives.
Yo~ C~n~ Too.

,
Sophisticated equipment alone
doesn't save enough lives from
heart disease and stroke. Peo­
ple like you do. Because you
support our efforts to under­
stand why nearly 40 million
Americans have some form of
heart disease , stroke or related
disorder. And why half of all
deaths are caused by this
Number One Killer.

The American Heart
Association is fighting to reduce
early death and disability from
heart disease and stroke with
research, professional and pub­
lic educat ion, and commun ity
serv ice programs.

But more needs to be done.
You can help by giving your

time and sending your dollars
to your Amer ican Heart
Association, listed in your
telephone directory.

Arthu r Ashe .
National Carnpaiqn Chairman

American Heart Association

&'.aAmerican Heart
v Associafion
WE'RE FIGHTING FOR YOUR LIFE

LINEAR IC'S -
MC 1330 $165 MC 1733C P s 95
MC 1330AlP $175 MC4558CPl $. 85
MC 1349P S140 NE 564 S250
MC 1350P S120 NE565 5130
MC 1358P 5170 LM 301AN 5 34
MC 1374P 5240 LM 307N 5 45
MC 1458CPl 5 70 LM 380N 5 89
Me 1496P 5100 LM 1889 5245

DYNAMIC RAMS -
4116 16K 200NS s ior 51195

LOW PROFtLE SOLDER TYPE IC SOCKETS -
8 pm to 40pin lC per Pin 120 pin ~ 20CI

MISCELLANEOUS -
MV2109 S 82 Polanzec un e Corn
MV2209 5 40 SFoot S 42
IN4001.4004 75 - 300Ohm Matching

4007 10tor S 99 Ir anstorrner S 50
Gammer Solder 60/40 ROSin Core

~~!~03!2~n~,aml LIb S 0015 S8 10

RESISTORS - 1/4 Watt 5% Carbon Film ­
Stannarc Value - 10 011 10 1033 Meg Ohm
Same Value 1- 100 02 ea
Same Value 100 - 1000 015ea
Same Value - 1000- up 010ell

POPULAR MICROWAVE DEVICES.- . ,
MRF 901 $2 15 NEC 02135 I1l gl1 gain'
2N6603 ueptaces low norse 5350

MRF 9021 $975 Chip Caps 001
MRF 911 $215 I 05x' 111 4/$100
MBO 101 s 45 I herrr ustor

•lKOllm (O\ 25 C S 74

MIC~OWAVE
TV SYSTEM. ' .

Variable from 1.9 to 2.5 GHz

The latest advance
in microwave

technology with a
SNOW-FREE

PICTURE.

Intrpductory
SPECIAL

$ . '95
124'~~, ' Shipping,

THIS UNIT COMES COMPLETE WITH :

• 20" Fiberglass Parabcl ic Dish
• Pre-Assembled Probe with

Down Converter
• Powe r Supply and Coax Switch
• 60' of RG-59/U Coax wit h Connector
• Transformer for 75 to 300 Ohms
• All Mounting Hardware for Fast

and Easy Installation­VISA-

(f)
o
Zo I
a:
I­
o
W
....J
W

o
o
-ca:

122



WE WILL BEAT
ANY COMPETITOR'S

PRICES!
Call before you buy

•

ORDER TOLL FREE
(800) 538-8800
(800) 848- 8008

(CALIFORNIA RESIDENTS)
ALL MERCHANDISE IS 100'10 GUARANTEED

EPROMS STATIC RAMS

1702
(
l nSl 3.00 2101 &450nS) 1.85

2708 (45ns 2 .99 21L02 (2 5 ns LPI 1.55
2716 rv 450ns 3.49 2111 (450ns 2.49
2716-1 sv 350nS! 7. 85 2114 (45 0 ns 1. 75
2532 ' 5v 450ns 7 .85 2114L-3 (300ns LP 1.85
2732 5v 450ns 6.49 2114 L-2 (200ns LP 1.95
2764 5v 450ns Cal l TMM2016 (200ns) 5.49

TMM2016 (150ns) 6.49
DYNAMIC RAMS TMM2016 (lOOns) 7.49

HM6116 !2oonsl Call
HM6116 150ns Call

4027 1250nsj 2.00 HM6116 (120ns Call
4116 200ns 1.25
4116 150nsj 1.75 LP = LOw Po we r
4164 (200ns Call

280
Z80 A CPU 4 .95

8000 ·16K APPLE Z80 A PIO 4 .95
RAM CARD Z80 A CTC 6 .9 5

5 6.95 8239 4.75 Upgrade your48K Apple I I Call for Complete List
9 7.59 8243 4 .75
OA 3.90 8250 14.90 to ful/64K MICROPROCESSOR5A 7.95 8251 4.50
8 34.95 8253 8 .75 BARE BOARD 14.00 REAL-TIME CLOCK
5 7.75 8253-5 9 .75 K IT 39.90 MSM 58326 8 .75 8255 4 .50
5 29.0 0 8255-5 5 .20 ASSEMBLED & TESTED 45.00 6.901 39.00 8257 8.5 0
8 14.95 825 9 6.85
5 29.95 8272 39.00 LEOS 6500 UPGRADE 32.768 KHZ 1.90 5 .185 3 .902 27.95 8275 29.00
5 3.45 8279 9.25 Jumbo Red 10/1.00 YOUR 1.0 MHZ 4 .50 5. 71 4 3 3.90
2 1.80 8279-5 9 .95 Jumbo Green 6/1.00 6502 5.49 APPLE

1.8432 4 .50 6 .5536 3.90
4 3 .75 8282 6 .50 Jumbo Yellow 6/1.00 6502A 9.45 2.0 3.90 8 .0 3 .00
6 1.75 8283 6 .50 6504 6.90 or 2.097152 3 .90 10.0 3 .00
4 2.45 8284 5 .50 6505 7 .65 2.45 76 3.90 14.31818 3.90
6 1.80 8286 6.50 CONNECTORS 6507 9.90 TRS-80 3.2768 3.90 18.0 3 .00
8 4 .50 8287 6.50 6520 4 .35 3.579545 3 .00 18.432 3.00
7 1 9.00 8288 25 .00 RS 232 Male 3 .00 6522 7.9~ 4116200ns 4 .0 3 .00 20.0 3 .00
8 4 .75 8289 49.00 RS 232 Female 3 .50 6 532 9.95 8/10.00

5.0 3.00 22.1184 3.00
RS 232 Hood 1.20 6551 11.75 5 .0688 3 .90 32.0 3.90

74LSOO SERIES Disc Controller
1771 16.00

LSOO .24 74LS123 .95 74LS253 .80 179 1 27.95
1793 29.95LS01 .2 4 74LS124 2.90 74LS257 .80 1795 49.95LS02 .24 74LS125 .95 74LS258 .80 1797 49.95LS03 .24 74LS126 . .79 74LS259 2.80

LS04 .24 74LS132 .7 5 74LS260 .60 InterfaceLS05 .24 74LS136 .49 74LS266 .49
LS08 .24 74LS137 .95 74LS273 1.60 8T26 1.65
LS10 .24 74LS138 .7 5 74LS275 3 .25 8T28 1.95
LSll .3 0 74LS139 .75 74LS279 .49 8T95 .9 5
LS12 .30 74LS145 1.10 74LS280 1.95 8T96 .9 5
LS13 .40 74LS147 2.20 74LS283 .95 8T97 .9 5
LS14 .8 9 74LS148 1.20 74LS290 1.20 8T98 .9 5
LS15 .3 0 74LS151 .75 74LS293 1.79 OM8131 2 .90
LS20 .24 74LS153 .7 5 74LS295 .9 9 058836 1.25 CMOSLS21 .3 0 74LS154 1.75 74LS298 .9 9
LS22 .24 74LS155 .8 9 74LS324 1.75
LS26 .3 0 74LS156 .8 9 74LS352 1.49 IC Sockets ST W!W 4000 .25 4017 1 .15 4082 .30
LS27 .24 74LS157 .75 74LS353 1.49 4001 .30 4018 .90 4085 .90

·LS 2 8 .3 0 74LS158 .75 74LS363 1.49 8 P IN .10 .49 4002 .30 4019 .45 4086 .90
·LS 3 0 .24' 74LS160 .9 5 74LS364 1.95 14 PI N .1 2 .5 0 4006 .90 4020 .90 4093 .9 0
·LS 3 2 .36 74LS161 .95 74LS365 . .89 16 PI N .1 5 .57 4007 .2 5 4 021 .90 4098 2.49
·LS 3 3 .5 5 74LS162 .95 74LS366 .8 9 18 PIN .20 .85 4008 .90 4022 1. 10 4099 1.90
·LS 3 7 .5 5 74LS163 .95 74LS367 .6 9 20 PIN .25 .9 9 4009 .45 4 023 .3 5 4502 .90
·LS 3 8 .3 5 74LS164 .9 5 74LS368 .69 22 P IN .2 5 1.30 4010 .45 4024 .75 4 503 .60
·LS 4 0 .3 0 74LS165 .9 5 74LS373 .9 9 24 P IN .25 1.40 4011 .30 4025 .35 4508 1. 90
·LS 4 2 .49 74LS166 1.95 74LS374 1.69 28 PIN .3 5 1.50 4012 .3 0 4026 1.60 4510 .9 0
·LS47 .7 5 74LS168 1.69 74LS377 1.40 40 PIN .40 1.80 4013 .45 4027 .6 0 4511 .9 0
·LS 4 8 .75 74LS169 1.69 74LS378 1.15 ST =Soldertall

4014 .90 4028 .75 4512 .9 0
·LS 4 9 .75 74LS170 1.69 74LS379 1.35 4015 .9 0 4029 .9 0 4514 1.20
·LS 5 1 .3 0 74LS173 .7 5 74LS385 1.89 W/W =Wlrewrap 4016 .45 4030 .45 4515 2.20
·LS 5 4 .35 74LS174 .89 74LS386 .59 4034 2.90 45 16 1.50
~ LS5 5 .35 74LS175 .8 9 74LS390 1.79 LINEAR 4035 .8 5 4518 1.20
~ LS6 3 1.20 74LS181 1.99 74LS393 1.79 4040 .90 4519 1.20
~ LS73 .39 74LS189 9.50 74LS395 1.59 4041 1.20 4520 1.20
~ LS74 .44 74LS190 .8 9 74 LS399 1 .59 LM301 .3 2 L M74 1 .2 9 4042 .7 5 4 522 1.20
~LS75 .49 74LS191 .8 9 74LS424 2.89 LM308 .75 LM747 .7 5 4043 .7 5 4526 1.20
~LS76 .39 7 4 LS 1 9 2 .89 74LS447 .75 LM309K 1.25 LM748 .49 4044 .75 4527 1.90
~LS78 .49 74LS193 .8 9 74 LS490 1 .89 LM311 .64 LM1310 2.45 4046 .90 4528 1.20
~LS83 .75 74LS1~4 .89 74LS668 1.65 LM317T 1.65 MC1330 1.69 4047 .9 0 4531 .9 0
~LS85 .95 74LS1 5 .89 74LS669 1.85 LM317K 1.70 MC1350 1.25 4049 .50 4532 1.90
~LS86 .39 74LS196 .7 9 74LS670 2 .10 LM318 1.49 MC1358 1.69 4050 .5 0 4538 1.90
~LS90 .6 5 74LS197 .79 74LS674 9 .50 LM323K 3.75 LM1414 1.49 4015 .90 4539 1.90
~LS91 .7 9 74LS221 1.10 74LS682 2.99 LM324 .59 LM1458 .55 4053 .9 0 4543 2.70
~LS92 .6 5 74LS240 .9 5 74LS683 2 .39 LM337K 3 .90 LM1488 .9 5 4060 1. 3 9 4555 .9 0
~LS93 .59 74LS241 .9 5 74LS684 2 .39 LM339 .79 LM1489 .95 4066 .7 5 4556 .9 0
~LS95 .79 74LS242 1.79 74LS685 2 .39 LM377 2 .25 LM1800 2.45 4068 .39 4581 1.90
ILS96 .79 74LS243 1.79 74LS688 2.39 LM380 1.25 LM1889 2.45 4069 .3 0 4582 1.90
ILS107 .3 9 74LS244 .9 5 74LS689 2.39 LM386 1.00 LM3900 .5 9 4070 .3 5 4584 .90
ILS109 .39 74LS245 1.89 L M5 5 5 .38 L M3 9 0 9 .95 4071 .30 4 58 5 .9 0
ILS112 .3 9 74LS247 .79 8 1 LS9 5 1.65 LM556 .6 5 LM3914 3.70 4072 .30
ILSl13 .3 9 74LS248 1.20 81LS96 1.65 L M5 6 5 .9 5 LM3915 3 .70 4073 .3 0 80C07 .90
ILSl14 .49 74LS249 .89 81LS97 1.65 LM566 1.45 LM3916 3.70 4075 .30 80C95 .90
ILS122 .45 74!-S251 1.25 81LS98 1.65 LM567 .9 9 75451 .35 4076 .90 80C96 .9 0

LM 723 .49 75452 .35 4078 .3 0 80C97 .9 0
LM733 .95 75453 .35 4081 .3 0 80C98 1.15

CIRCLE 99 ON FREE INFORMATION CARD'



149 5
19 95

'"''''1195

""1595
159 5

22'
129 5

""'"79 '
59'
19'

159 5,,,
139 5
14 95

""2495
19 95
10 95
11 95
1095

""1495

JI ll/II-21 CUOS Prec:ISIGfI TlIMr
21 SIOj)W.lICflChlP. XTl
" 3~DtgII.vDtLCD Or,....)
40 IC. Ctrt iul Boud. l)SQLry
40 3"' [);. I A/OtlEODfM,
40 IC.CJrtlillBc.lrd. l)S$y
40 3~ [)gllA/OlCDOls Ml D
40 3h l)gIlAfOLEO [) s .HlD

low8I.llcryVoll II'llIIC.llor
24 CUOSl EOS1Cl';l'ti.llch/T.mer
24 SIClpW.lIc: IIC!'Up. XTl
11 ToneGcneu lor
11 ToneGentr.lli)l" Chlp. XTl
14 OSCtb:or!AntfOl'et
14 Frlq , Counlsr Chlp. XTl
8 5.......~Caunllf

• Clock Ge"ler~lor •
24 4 Func CMOS5tDP*.Ilc:hCKT
24 4 Func S!op'II.ltth Cfllp. XTl
21 l [)gIIUnrv.COI,lfIltrC A
21 1D!g'I Frlq (;()unlerC 4
21 100gllFrIlI (;()ufllffC C
21 4 D.gillECUp/[)owllCeunltrC A
21 4 1)go1 lEOUp/DownCounier C C
40 lC04 "' D!gIlUpCountuDRI
4(1 10g.IUll rt", Counlff ...
40 5 Func:tIDllCClUntff Cl'tlp. XTl .

- AND MORE -

10451Pl
1045EV/ KII ·
71Q6CPl
7106[V/ KII ·
1101CPI.
1101E\' /KII·
1115CP\.
1111CPl
1201lU5
12051PG
1205EV/KJI·
1206CJPE
1206CEV/KJI·
1201AIPD
7201A,EVIIW
12011Pl
1209IP,l
72151PG
1215EV/ KJ1·
121MtJI
12I6CUI
1216011'1
12I1Ul
1211AIPI
72241P\.
12254lJl
12264(V/ Klt·

h rtHI

*i.... ru.1ion
Klls

Pl rt H•. OO P'll, FullCtIIll I"I1u
PM.l0HII to OtUll 0·lnput Alrlo-OR G.lleArr.lylHlghOulPUll S59 5
PAl12H6 20 Hex: 1 2 · lnpuI A~0 ·ORG.J1I AIr,aYIHtgh OutPUll 5 95
PAl1 ~H4 20 iJwI:l14·111ll\lIAIIlD-OR GlleArr~y IH.ghOulputl 5 95
PAL lOll to Otl.Jl1D· lflll\lt ANODR·lltoffl G.1te AIr.ty(l owOulpulj 595
PAl12l6 20 Hrx 1 2 ·l tlpU1 A~0·OR ·III"rrlG.Jl eArr,ayllClW Oulpul ) 5 95
PAl14l~ to Ouitll14·lnputAND-OR·ltrfer1G,lle Atr~Y Il ClW Oulll\l11 5 95
PAl16l1 2Il Otl.J116·lnpul AHD·OR ·ln~erl G~teAIr.ly(lClWOujpul} 995
PAllSRI 20 Otl.JllS·lnP<l1 Rtglstei ANO'OR G~ le Arr~1 9 95
PAl16R6 20 Hu 16·lnpuIRtglslerANQ·ORG.lIIAIr.lY 9 IB
I'A115R4 20 OlIN 16·lllpul stffA NO'ORG,a t. AIr 995

30012 19B2NATIONALPALDat a Book" " ' .J.. $5.95

~:~ ~: ~; I ~:g~~ g ~ ~
14C04 14 29 4 ~ 14 1,3 74C244 2Il 1 95
74COI 14 35 74Cl07 14 19 14C313 2Il 249
74Cl0 14 35 74C151 11 2-49 14C314 8 249
14C14 14 59 74C1 !>4 204 3 ~9 74C901 14 .59
7-4C20 14 35 74C157 11 225 14C903 14 .59
l~C30 14 35 1(C160 11 1.19 14C905 14 59
74C32 14 39 74C161 11 1,19 14C911 21 1 95
14C42 11 139 7(C162 15 1.19 1-4012 21 195
14C41 11 1 95 14Cl6-) 11 1.19 74C91~ 11 1 19
7-4C73 14 79 14Cl54 14 1 49 14C9H 8 895
14C14 14 69 14C173 11 79 14C922 11 4,49
74CS5 11 19 5 74C114 11 1.19 74C923 20 49 5
14Ca1 14 39 14C115 11 1,19 74C925 11 595
14C81 11 595 14C192 11 149 14C926 11 5 95
1-4C9Q 14 11 9 14C193 11 1 69 eoc95 11 39
14C93 14 119 , ....Cl95 11 . 13 9 8OC97 11 39

130001 1983 Nat. CMOS Book (62' "".' $6.95 I
n 071Cp 1 79 NE51O" 11 3 ~

n 012CP I 13 9 l"' TOJCN I 1.19
Tl014CN 14 1 95 l "' l40K·15 13 5 l lol109N 14 49
nOBICp I 59 l lol340T·5 19 l., l1 OH 14 69
Tl082C'P 1 119 l U340T·12 19 lU l 11N 14 79
Tl0&4CN 14 195 UU40T· 15 19 lM121Jt 14 55
lU 3Q1CIrl. 35 llol34SN 14 99 l Ml33H 14 100
ll,l Xl2H 195 l 1ol3!lOJ: 4 95 lM1J9H 14 1 95
l lilJ04H 1 95 LF3551'l I 110 l Ul-41CIrI. 35
l "']05H 99 LF3~ 11 10 l 1,l147J1 14 69
l U301CN 45 lU31Qfr1 14 44 9 lM14SN I 59
l l,lJOllCH 69 UIJ13H 14 39 5 lU 13 1 0~ 14 1.49
l U309K 125 lU3 71H 14 19 5 It,l145SC1C I 59
l M310CN U5 lU 380N 14 119 ll,lI4 U .. 14 69
l U3ltCH 59 UU llN 14 119 lU 14119~ 14 69
lU312H 249 l U3a2H 14 139 lM1495H 14 195
l U31n I 19 l l,lJMH 14 1,79 lMl SOON 11 14 9
l M311" 3 95 LU3UH·3 I 19 lUI~ 11 1 95
l U31SCN 1 195 Tl4!i4C'" 11 2 95 ll.ll l 96N 14 2 95
lU319lj 14 1 ~ Tl496CP I 1.19 lU 2002T 1 49
l U32Ol(·5 1 35 NE51QA 14 ~ 95 lU311~ 11 1 59
lM32OK·12 135 Jrl E529A 14 295 lMJ9()()o"l 14 59
l Irll 32OK-15 1 35 H( S3lY I 295 lU3905CN I 1,19
t1ol32OT·5 19 HE53&i 1 95 lU3 909.. I 99
lI.l32OT·12 19 NE!>4otl 49 S l U39141C " 349
lI.l320T-15 S9 IrlE 5441rl 14 295 lM3915N II 3 49
l1.l323" 595 1rlE55OA 14 1 95 lU3916H " 34 9
lU324~ 1-4 59 NE55SV I 35 RC413&N 14 1.25
l lol337T 1 95 U..S5614 14 69 RC41511r1B I 19 5
l UJ3I K 695 IrlE564H 11 2 95 IClS03llB 14 395
lM33'lH 14 69 l/r,l 56~N 14 119 l1.l1308OH . 1.19
lU J.40K·5 13 5 lMS66CH I 1,49 llrlll~ 11 1 19
ll,ll40 K·12 1,35 llrll56TV • 119 MORE AV,lILAIlE

130003 1982 Nat. LlnearO ata Boo k'19"...' .$11.95

DT1050 - Application.: Teach ing ald s,
appli ances, clocks , autc motl ve, telec ommunlca·
ti ons, language trans latio ns, etc.
TM 0 11050 la a s tand ard OIGITAlK ER kit eoeceee wIth 131separale
and u.eful word s . 2 10n&5. and 5 diffe rent silence durationl. The
* Otdl and lone s tla" e bee n asligned d iscrete acklrelle l, making it
ponlble to outpul alng le words Ot words concatenated Into phra~a

or enn aentenc... TM 'voce" OUlput of the OT1050 la a highly tn­
tell iglble ma le voice Fe ma le a nd children·s "oices ca n be synlh es iz·
ed . The l'ocabula ry is cho . en so tha t It is app llcabl a 10 many PIo­
ducl s and ma rketa .
The DT1050 con .tri ls 01 a SPHC h Prol . IIOI'" CPtip, MM54104 (40-pln)
and two (2)SpMch ROM. MM52114S5 R1 and MM~21 I4S5R2 (24·pln)

ak)ng wllh a Masl k Word Iisl and a recommendad achematic
dl. gram on I~ app Un tlon ah"L

DT1050 Dlgitalker™ $34.95 ea.

RADIO CONTROL CIRCUITSd'*Ide a l to ,un fo r: 6
• Toy• • hobb y CllftS, robot•• Ir. I". • ~

• Burgl.r al. lm s .IR dal alink ,

: ~:~~~::I~::o~-;~~ ~:~Ol • . 0 J 0 -
• En. rgy·.....ing . remolely s witch ed light ing sys lems

A completo 6·ch a"nel d ig ita l encoder a nd RF tra" smltt , r; low power,
a t frequency 01 27"-4 Hz or "9MHz. a fie ld s trength of l0.000uV me ier
at 3 meters . gV oper a t ion on chip AF oscutato rrtranarmtter, Oilchip
-4.6 reg ula to r. Up 10 80MHz carr ier frequency cperauon.
LM1671N RC Encoder/Tron.mitterChip . . .$1.95

1:iOoo9 19831NTERSILData ~ook I''''',.J : . . .$9.95 I

DT1057 -- Expand. the .On050 vocabulary
f rom 137 to over 260 words . rnct, 2 ROMs and specs .

DT1057 $24.95 ea.

~~"Prog rammab le Array Logic (PALS)

CIRCLE 12 ON FREE INFORMATION CARD

IC SOCKETS
For Socket Requ ired, See Column Aft er The IC Part No. I r,

LOW PROFILE (TIN) SOCKETS WIRE WRAP (GOLD) SOCKETS
,., ,,.,, ,..."' LEVEL #3 ,., 10·" ' 00·...

MICROPROCESSOR COMPONENTS ~ Dlqitalker- .

1"L1 .11 .14 .13 I,..WW .41 .45 .42
14pif1 l P .17 .15 .14 10 ,," WW .IS .12 .51
11 "" lP .11 .17 .11 14 IlMl WW .15 .62 _ ~I
lIpif1 lP .Hi .24 .23 l l p1I WW .1t .15 .11
20 pM l P .34 .21 .25 11 pia" .11 .' 5 .71
U,.L1 .31 .2' .Hi tOllil Yrll 1.ot U5 ."
24 ~L1 .n .34 .8 221lMl 'WW 1.n 1.11 1.15
21pift L1 .40 .31 .35 U ,. WW 1.tt 1.23 1.11
31'" lP .( 6 .42 .31 21 pill WII 1.51 1.50 1.45
. 0 .... L1 .41 .46 .43 31"'WW 1.15 1.75 1,11
- So4d«1.ail Standard Tin " Gokt Also Avall.ble - 4D,... WW 1." 1.11 1.71

510.00 Minimum Order - U.S. Funds Only Spec Sheets - 30c each

~~i~~r~~a~e:~~~~ ~~~.6s'1Xo fna~~:a~'::';, ~~~$"9~ ~~::~~'hf~A~ulOG
Send S.A.S.E. for MontJhfY Sa fe. F/~erl .• Price. sUb~ect t~\.~

ameco ~~.,.~t':~"r
unt s ~!.,e.x '176tU3

DiSC~ 1:I':C4' ;I.] ~ 1t~1I ~
1355 SHOREWAY ROAD, BELMONT, CA 94002

5183 PHONE ORDERS WELCOME - (415) 592·8097 Telex : 176043

--- MICROPROCESSOR CHIPS--- OYNAMIC RAMS
h rt HI •• P'\H Flol llCtitn - PIl1NI • •...s "".
COPtIC2 .. 'PII S9 9~ 1103 11 1024.1 .3OOM' ""SO .. . PO U 9S .." " 4OHX1 (25Ona) •• • . • • • • . . •. 2.4a
101,l.29QIADC " ~~-wj~~~~~~.:s':m~ )

I99S 4116N·2 11 t6 .3&b ll1!lCns1 119 ·1/1495
"' CS6S02 .. ss -41 16/ol '3 " H5J,&4.112OOrls1 1 6g · S/ 129 S
1,l.C6802CP .. MPUw/ CJotk,aI'lllRA\l '" 4116/(·4 11 15.3&4.11 250nsl 149 ·1/10 9S, 40 UPU- I ·bol(6U)(zl 59' 4164"'·150 11 6S . 53E.x l ( l~I'lI J 195 ·1/ 5995,

:: ~~ 'I~tt=·:.m~lbts rqmJ '" 4164N·200 " 65 ~1 {2OClM i 1 49· 1/ 54 95,.. 59' IrIl U5251 11 1024. , lJOOnsl 49 ·1/195

" 40 CPU(54 b)tn RA...' 11.95 MM5212 22 2044x 1 (365ns) •. . • . . •48 - I /U5

'" 40 CPU. /8Uc "'ltr olnlffpreler 14 95 ......5210 11 409fi.xl 12~ns l UK4096 4 95.. CPII 59' IrIlU5280 22 ""', (2OOnS1 2101 '"- - 180, 180A. 180B, 18000 SERIES-- 1,11,15290·2 " lli .3a4. 1(150n51 119 ·111495
IrIlU5290·3 11 15,3a4. 1 t200r.\) 169 ·1/129S

ISO 40 CPUIUK3lm N)178OC1 2UHz s.c 95 I,IU529Q-4 " 1 6 3&4.112~1 149 ·111095
lIO·CTC ZI CounlffTIINfCItCUIl !l9 S ""U529I-3 11 119bl "''''''J ,..
ZSO·DART 4D 01/..11,lsy~ronous Rec.lTrans 11 95

STATIC RAMSlao,l)I,I4 40 [)retl "'efI'O'yAtunC,rt lolll 1 ~9~
1101 " "", t650nsj '"I IG-P10 " Plirile! I/ Olflterl«t CofllfOller 595
2101 22 "". (45Onsll lOl '"110510/0 4rJ Sto,aII/OlhChl'llllb.CBl\OrIdedl 15IB
2102 11 1024. 1 P~flsi "l lO·S10/ 1 4D 5atW1/0 (tat ks DTRBI 15 95
21101 11 1024.1

!:=: ~1~ ' '"2BO·SI0I2 " s.n.1II0 ttxksS YNCB) 1 5~ 2111 11 "". 29'180 '510 /9 40 SeNl I/O . 1595
2112 " "". (4~flS l "05 29'lSOA 40 CPUlIoIK3!80H·411 '8OC·1) 4I,1Hz 595
2114 11 1024.4 1 4~ns ) 19) -1 /1395llDA,CTC 21 Caunlff TunerClfcul1 5 95
2114l 11 1024,,4 ( 4~ns l l P 2 15 · 1/ 15 95

i::.~~T :: ~~~U~~~:cC:~~~tS ~ ~ ;~ 2114·2 11 1024.4 12DOn.sj 22 5 ·1 /1!l95
1114l ·2 11 1014Jl4 r200flsil P 2 49 -I/H9Sl lOA·Pl 0 " P~ r~ C rl IlO IflfeNtt ConltDi1tr 5 95
2141·3 11 4096xl P~nsl 39'18QA·SI OI0 4D SWIJOtTxC8.11'll1Rx:t8bol'ld1dl 1 6 ~
1147 11 .".., (TOns l ."1I(lA.·Sl0/1 40 5ert,al 1/0 llat ll;sOTR8) 1695
2141 11 1024...4 1 10 ~SI 19'l lOA·S Ion " S,n" 1/ 0 (lkks 5YNC8) 16 95 T1,I54044 11 .".., (4~ns) 39'l8OA·51019 40 5.ciVlI/O 1695
TU54G45 11 1024. 4 (45Qnsl 39'l lOB 40 CPUtUIC3S8O""5)5\l Hz 11 9!l
5101 22 "". t-45Onsl CU05 esl lOS'CTC ZI Ctl\Inlt r Tll'fIer CIft\lIt 139 5 1,11,1 5251 11 ",,,, ( 4~flsI 4Q.44 ."1808·PlO 40 Pm rrlI / Olntet1x. CotTlrDlIff 13 95
H~6 1 16p.J " 204&S tl50nslCLlO5 ' 951&001 41 CPUSegn"4nle<l 51 95
HU51164 " 204&S 1200fls)CUOS s s18001 40 CPUHon·Stgm.enle<l. 559S
H~ 611 6lP· 4 24 2048.>1 1200ns)l P CI,l05 ' 9518Q30 40 s.co"tColml. ConltDllef 449S
7489 "

,,,. l~s13 10 1 22'11036 40 Co!lnlerlTmer& P.lf,aIIeiI/ OUM 29 9S
74C9ro 2l ,.... ( 2~nsIC I,l OS( 555 Ij 39 '- -- 6BOO / 68oo0 SERIES- - - 14C921 11 1.56x4 (25OnsIC"'OS ' 95_'MOO " .PO cs 74C929 " 1024xl ( 250flsI C I,1 0 5 \ 6~11 39 'UCfl8D2CP " UP\Jw,th t '«lI; .Ir,(\RAM ' 91 14~30 11 1024.1 125Ql1S1 CU05155111 39'I,IC6SIOAPI " lZlx8S t,abcRAU 39' 145119 " 16.4 (35ns)93405 19 'IrIlC6821 " Peopher,al lm,r . ~t (lr,lC ti820 1 ", 74S100 " 25lhl (80IISI93410 39 'l.IC6S2S " Pnonly lntffruptCOf'IlrDlllf 1595 74S206 " 256"1 lfiOtts19J.411 39 'IrIlC6830lS " 1024xS'b11 ROlli (IIlC68A3Q-S) 109S 145219 "

,,,. (3¥s)3101 22'UC68~ " ASynthronDUSCtwnm M,aptu ", 12510 " 1024.1 (!.oOnslOC (934151 39 'IIlC68S2 " SYflChrDflOUs 5ro.1lD.l.l .1 A~pler 57' 82S25 " 16.4 lSOns1OC(7452891 125
UC6860 " O·600bps OogItJ:J 1.l00£1.l ", EPROMSIIlC6a62 " 2400tlPsI.lDdul.llor 119S 17021. " ,.... pu s) '". C...... " Ovitll3'su l,bus Ir,allS lUCI T261 22' "" " 1024.8 1450nsl 39'IIlC~LS .. UP/J16·BIl(I I.IHzl 69 95 21015 " 1 0 24 ~S 1 5~j Sl,t OO246 29'l.IC6S4ISP " ~r.llP1lrpos.l l flIA~plff ." TUS2516 " 104SxS 14~nsj 2 716 '"IolC686521'2 " t.lulll PrototO/COfl\I1\ CcnlroHer 2495 TU52532 " 04095.1 ,-45Ons jl1"'C2532 '"I.lCU661PB 21 El'II\Il'\CedProgCllI'I1 lT1 lnl 19' TU52564 21 1191J.S (45Ons) 19 95

BOBOA SERIES TIrIl52116 " 20<,,, f450nsl 3 YOiUQI 79'
lN5S08OA " 39 ' 2715 " 20<", (-4SOns) '"TUS5501 " ttl SIRC) 149S 2116-1 " 20<'" t3SOns) '"INSl l~ " 1395 2132 " 4096;o;S t 4~ns} '"IHSl2Cll6 " 174C3741 '" 275'" " 1024x:1 t450l'lIjSlnll" . 5V 29'
01'1212 " 12, 22' MU2164 21 1192d (45QnSl 169 5
OPa214 " Pncnly lnlerruptConlrCII 39' lr,l1il216,e.J 21 119bl tJOOIlS) "95
0,.215 " 81·[)11C 11ONl1Bus Drrver 22' PROMSOPa224 11 Clctk(;ener,alor/DrMr 22' 145181 " 31.1 PRQU 0 C 16l3O·1) '"0PS226 " BusDr",-er 22' 14S211 " ,.... PRQM T 5, t6301-I1 19'OPa221 21 5y$ltm Col'ItJ81rSDtrver (14S421) '" 7451&1 " "" PROU T 5 (6331·1) 19'OPa238 21 ~lJ~~~4~;~'::)

U,
145311 11 ,....

~~~~. ~l '95IHSI 24J " 59' 145411 .. "... 59 '1 ~5S24 5 II 15·,;ry KqbNrd EntOCIlrI14C9221 ." 145412 .. 51hi PROUT5
" ."INS8245 " 2O.KtyKq bGlrllEfltClOer (14C9231 ." 145413 .. 512d PROUO C '"l~saz41 21 DrspilyConltolllrt14C911) .95 145414 " 512x! FROUT5 t ."IN51241 21 [)SMCon~( 74C9 1 2 1 .95 745415 " "'" PROUOC. (5340) ."I~Sl25O!f " Asyn COI'lII'I Elet'lent {lH512501 1095 145411 " 1024.1 PROU T 5 (T8I'215861 19 'DPI'" 21 Prog. eorr.n IJO{U5.lRTl ." 145570 11 512x4 PROI,I 0 C (5305) '"OP1253 " Prog lnlt,..,;IITm« ", 1....5511 " 512x4 PROMT 5 163061 29'..""" .. ProoiIP, nphtn l1l0 lPPlj ." 1045S12 11 1024.4 Pf!OU 0 C. t6352) .."..""', .. Prog DM4CCII'llrCII '" , ....5573 11 1024. 4 PRO"T 5 112S1311 ."0FI259 21 Prog l fll~pl ConIr Dl '" 12S23 11 '''' POOIrIlOC.( 2151I j 29'DPI'75 .. ProgCRTCGnlroller "" 12S115 " 512lS PROU T 5 (21515) '"0PI279 .. ProgK~c1/l)splly I Il IIl1KI 19' 125123 11 32" PADU TS 1275191 29'0P8303 .. 1·81ITn-5ulel!l ·[)tetI00NITr,ans 39 ' 125125 11 "... ~U OC.(27S201 39'OI'SJD< .. B-bol81·[)ttc!loNl Rearte r '" 825129 11 ,.... PROMT 5 (27521) 39'OPa301 .. I ·D'" Bt-DortctOONl RKf<'dr '" 825130 11 512x4

~~~ ~t ::~~1~l ll 59 '0...,. .. lI·bolBt-Dlrec:tJONl Rear. er '" 125115 11 20<,,' '"DPl3IO .. OtI.lI l..1~PerlOhlr"'DrNtr '" 0"'17518ON " 1024d PiWU0 C (1251110) '"cPa311 " OCUIl..1ltMdPerr;ll'oerJlDrrver ." DMI151111r1 " 1024d PROU T S. (12S1111 '"MICROPROCESSOR MANUALS & DATA BOOKS O"'1751&4N " 20<,,' PflOU OC. (1251141 '"...·110 Uw U~nu,a1 150 D""11511!1fri 11 20<,,' PROM T S.112S115) '"I,I·COP1B02 Uw ~hnu,a l 1 ~ 0"'175 190N " 20<,,' PROU 0 C (1251901 19 95
...·2650 Uwr l,l.lnu,al 500 OU175191,. " 20<", PROU T.5 ,1125t9 1) 19 95
11)400 1932InttlOi,UBookt1405 pg ) 1495 - - --DATA ACQUISITlON- ---=; l~= :: · fn~2~~~:.~~ } :~ 1olC3410P

~ : ~~n/~s~~I~~~=l~1 '""'C1408l1 '":; ~ :~=::·h~~~~~2r I . IJ;~ MC1401l l 11 S·b11 0/A COf'I'Ierler t04C08OIIlCNI 29',OC""' 20 l· bil .vOCOIWtrI«(llS81 '"3ClOO8 19&O N .lI Memory Oi, l.J ~t454 pg) 69 5 0AC08Q0 11 lI'boIO/4 Convtrlff( 0 71%LJn I '"30011 1980N~l llnGlrAppla.hClftS1736 pg) 159 5 AOC0809 21 1· bol .llOC~II·ChUul!J ) ."
~~~O 1;~f~~~r~=l:~~J21 P!l 1 ;~~ AY·5-1013A40 30K Saud Uart (TR1&02) 4.aS

1173AIH 21 JO·Tun. Uusal MPU w/specs '"

··NlIMber It P\'Is It NdI I.C.
lIrusySotllIt JIWtU"

hrtN• . ..,,"SI'ritI

5H74156N 11 59
SN74l57N 11 _58
SH741flOll' II 69
SJf74161H 11 69
5I(74162H II 69
SJf14161'( 11 69
SJrl74164'" 14 69
5H14165frt 11 69
51rl 741Wt 11 19
5lrl14 167N 11 279
SH74170N 11 I n
SH14172N 24 4 95
5N14l1J,1f 11 69
5H141141rl 11 69
SH7-4115H 11 69
5H74116N 14 69
51r1141 11H 14 69
SH74179H 11 1 49
5H141BO'" 14 69
5H70411IH 24 195
SN741121r1 11 19
5H7411-4H 11 195
5N74115H 11 1,95
SH141iCV11 11 69
SH14191H 11 69
5H14192H 11 69
SH14193~ 11 69
511174194N 16 &9
SN14195't 11 69
5N14196N 14 !9
SH74197N 14 19
5~141 9111l U 119
5N14199H 24 1.19
5H14221N 11 1.19
SN14%51N Hi .19
SN74276H 20 1.9S
51r17~279H 11 .19
5N74213H 11 149
SN7~284N 11 29S
SN7421SN 11 2~

5N l~355H 11 55
SN7436EN 11 55
SN74J51N 11 55
5N143&3/o1 11 55
5H74390N 11 1,49
5"174393/01 14 149

1415192 11 /9
14l 51i3 11 ./9

141592 " 55 14l5 1!J.4 11 "1~lS93 " 55 74lS 195 11 ..
1-4lS95 " .79 14lS197 " 11
741596 11 " 14lS221 11 "7415101 " 39 7415240 .. ' 09
14LSt09 11 39 14lS2~ 1 .. '09
7415112 11 39 1.ct5242 U ' 09
1415113 " 39 1-4l S243 U '09
14l5 11-4 U 39 14l S244 .. '09
14lS122 " " 14lS245 .. '"7415123 11 ./9 14l S241 11 '09
74lS125 " .. 1415248 11 '09
1415126 " .. 14lS249 11 '09
1415132 U " 14lS251 11 "7415133 " " 74lS2~ 11 "1415135 " " 1415251 11 "1415138 11 " 1415251 11 "14lSt3 9 " ." 1415260 " "74lS151 " " 14lS 2'G& " ..
74lS1~ 11 ." 14l S213 .. 1~9
74l5 1S4 .. " 1-4l52 19 11 ..
14l5 1S!) 11 .. 7415213 11 ..
14lS 1!16 11 .. 14lS 2iQ " "1415151 11 " 74lS293 " 79
7415151 11 " 74lS291 11 "74lS 160 11 " 14l S352 11 ,,,
14lS111 11 .. 14lS3~ 11 ,,,
7415162 11 .. 14l S365 11 ..
74lS163 11 " 1415366 " ..
7415164 " " 14lS367 11 ...
1-4lS 155 " 1 19 14lS368 11 ..
14lS168 " 1.19 7415373 .. '"14LS159 11 1.19 14lS314 .. '"1~l5110 11 1 49 14lS3 1S " "1415113 11 " 14l5 J86 " "7415114 11 " 14lS393 " 1.19
1415115 11 " 14lS399 11 '"14l5 tll " '" 1415610 11 1.49
14lS19O " ." IllSS5 " 149
7415191 11 " 111591 .. '"
145124 11 a s
l~SI33 " .45
7~S l34 11 so
14S135 11 "1-45136 " 1.39
745131 " "145139 11 "745140 " .55
745151 11 "145153 11 "145157 11 "745151 11 ."145160 " '"145174 " "745175 " "1451&1· " 1.49
14SI94 " 1.-49
745195 " 1.49
745196 " '"745240 .. 22'
14S241 .. 22'
74S242 " '"

CA3OO'lN "CA3060N " 32' CA3096H "'""""" I " OO'JOt I
CA30IIN 11 '" CA314Q[ I
CA3OI2N 11 '" CA3160H
CA30IJN 11 '" """IN "OOOI6N " " """"" "

CO<". 11 ' 95
CO<"" 11 11 9

CO<O<, 11 /9 C04~l " 39
CO<O<, " /9 CO<"" " '95
C040012 " " C04510 11 "C04043 " /9 C[).I5H " "'0<0<' 11 /9 C04512 11 "C040015 " " C04514 .. '/9
Co<o<' U " C045IS " ,/9,0<0<, " 39 C04515 11 "CD«>4' " ." C04511 11 "CO<'" 11 39 C04519 11 39
C04051 11 29 CD<52ll " /9
C04052 11 11 CD4526 11 '"CD<053 11 /9 roml 11 1.19
CO<"" 11 '95 CO<'" " '"C..... .. 19S CD<'" " 1,t9
CD<OOO 11 " C04562 " ."cO<'" " 39 CO<... 11 13'
CD<'" " 39 CO<513 11 '"CO<'" U " cO<... " "C04010 " " C04723 " 1.19
C04011 " " C0472~ 11 1.19
C04012 " " IrIlC14409 11 ""COot013 U " IrIl CI4410 11 "95
CD4015 " .29 "'C1441I .. 11.95
C[)4(I76 11 .11 IrIlC14~1 2 " 1395
C04011 " .. "' C14419 11 1,95
coal u .2t "' C14 ~33 24 1395
CD<'" " .29 ...C14531 11 1.19
C04093 " " MC14!>41 " 1.19

I'Ir1 N• . • • pw Pr1ct

5N7472H 14 29
5H7473H 14 35
SH7474H 14 J5
SH7475H 11 45
SH7476l11 11 35
SH7479f11 14 4 95
SH704SON 14 69
S,.7412.. 14 1 19
SH141Jlt 11 .59
5H7q~ 11 59
SH7486N 14 .35
5"'709" 11 2.25
SN7490H 14 39
SH7491H 14 59
SH7492N 14 39
SN1493N 14 39
S1rf7494lrl 14 69
SH1495H 14 -49
5H749&11 11 49
SN7497H 11 215
5N74100H 24 1 49
5,,1-4104H 14 19
SH74105H 14 19
SN7 4107N 14 .2t
S N74109 N 14 .3t
5H74116H 24 149
5"'74121N 1~ 39
SH14122N 14 55
5H74123"1 11 49
5H74125N 14 45
SH141261f 14 45
SJf14132H 14 49
5H741~ 14 69
5~74141N 11 69
5N74142N 11 295
SJf1-4143N 24 295
5N74144H 24 2 95
5"7 4145H 11 59
5N74147N 11 1 49
5" 74148N 11 1.19
5N7415O" 24 1.19
5N74151N 16 59
5N74152N 14 59
5H741~N 11 59
5N141MH Z4 1.25
SH74155H 11 5Q

$N74ooH " "SH7401H " "SH7402H " "SH74~ " "SH70&()4H " "SH74O!1N " "SN7406"f " "SH7407H " "SH7401Iil " "SN7409~ " "SJf7.10!'4 " "SN7.11 N " "SIIl7412N " J>
S1Il 7.1 3H " J>
SIIl141.N " ..
SH1.161'l " "S1Il7417H " "SN1.20H " .ts
SH742IH " J>
SH7422N " "SH1423H " es
SH1.~H " "SN7. 26H " "SH1421H " "SH142aN " ..
SH1.3OH " "SH7432N " "SH1431N " "SH.743aN " "SN1439N " ss
SN1440N " ."SH1441N " "SN7442H 11 "SH7443H 11 "SH7444H 11 "SH144~ 11 "SH1446H 11 "SH1447H 11 "SH744&1ol 11 "SH74~H " 19
5N7.51H " ."SN74!131ol " .19
5N74!>4H " . 19
5N14!19A " "5H7460~ " 19
5N147OH " "
74lSOO " "74lS01 " ."14lS02 " "14lSOJ " "14lS04 " "74lS05 " "14lSOB " "14lSOO " "141510 " "141511 " J>
14lS12 " J>
141513 " 39
lU514 " ."141515 " .J>
14LS20 " "14lS21 " "74l $22 " .2t
14lS2& " "741527 " "74LS21 " J>
"lSJO " "14lS32 " J>
14lSJ3 " "741537 " J>
7. lSJI " J>
"lS<ll " "74lS42 11 "741547 11 .75
741541 11 .75
741549 " .75
74l5!11 " "14l »4 " "14lS!I!I " "741573 " 39
74lS74 " 39
141575 11 39
741516 11 39
704 lS71 " 39
74l5IJ 11 "14lSl!l 11 ..
74lS16 " .39
74lS9O " ."
"'00 " J>
74502 " J>

"'OJ " .J>
"SO< " "7450!I " ."74SOI " 39",., " 39
7.S1 0 " .J>
74S11 " J>
74515 " .J>
74520 " J>
74522 " .J>
74530 " J>
74S32 " ""538 " "74540 " 39
74551 " .J>
74554 " .39
74565 " 39
14514 " "'45" " "745112 11 .55
745113 " "745114 " 55

CA3010H "CA3013H 2.15
CA3023H ' "CAJOJ," ' "CA3039H 13'
CA:lO<.. " "CA3059N " 32'

ClMOOO " "CD4QOl " .2t
C04OO2 " "C..... " "C04001 " 29
CD400t 11 .3lI
C04010 11 39
C04011 " "CD4012 " .15
C04013 " 39
C04014 11 /9
CD-4015 " .3lI
C04016 " 39

en C04<lIl " 75

(.) (,04011 11 /9
C04019 " 39

Z C040Xl 11 75

0 C04021 " . /9
C04022 11 /9a: C04023 " "~ C04024 " "(.) C04025 " 23

W C04026 11 2049
....J COo4027 " ."W C04021 " ."
6 CO<029 11 /9

CO<OJO " 39

Ci CD<03< " 1,95
C04035 " "< lIb ... ," Cat"")a:

124



$149 5
$1" !Y.l
$"' ~
$1" ~

$149 5
S1195

$1"9!l
S149 5
S149 5

PRICE

• Shugart 801R
compatible

• Singl e·Sided
.77 Tracks
• 4oo/8ooK Bytes

Capacity
• Industry Standard

EPROM MANUFACTURER
A"'-O."otoroli .H'I ONl. lnletTl
Inlet.MotorN ./rWOONI.IlEC.n
"ol oroli. T1(+ 5.·12. ...12)
MQ(oroll. 1I
AI.lo.rll l'tSll .HEC HllJd ll. lnlll
hJ "oSll . ln:eI

EPROM,/0,
2716.TMS2$Hi
TMS2716
T"'S2~2

'732
2132A(21V}
MCIr,I6876t
UCIr,I6&l154

"..TUS2~

•• ••
TRS·80 to 16K, 321<, or ~K

··M.d.ll = from 4KI. 16K R.qulr.. (1) One Kn
M.d.13 = From4KI. 48KR. qulr.. (3) ThroeKn.
C. lor = From 4KI. 16K R.qulr.. (1) One Kn

··Mldall Iqllippt' wi ll bpUlle1l8..11 I' tt 4IK T., U s Reqlirttl
- 0.. KI RsqwirH ... tiC" 11KIf Expn M -

TRS-16K3 '20D.. for Color & Model III S12.95
TRS-1 6K4 '250.. for Modell. Sl D.9S

:1

JE665 RS232CINTERFACE OPTION T"""""J2C '''. ''''
Qpton mpllmen tStoll'lClUlaraccesstolfltJ[6 &t's RAM ~plssolhaoJr 'Wfllltnlll
BASIC fltO\"dId tc.-TRS·IlO· MooIII. l l"ftl II COITICll.IItr a.ua r"l 9600 Word
l (lltl 8 bois ' eee p,Jrtt, Slop llols 2 Olll .,., "", y btad.J,pf1d toottlerCQlTlC)lllHl

JE664-ARS ."........ /m " .pl.' $1195.00
M5fft\bIOd . 1IdT"led l lnclucltsJliI l6A Mod" II)

J .....
J"l6A
JIol168
J " 31A
JM32B
JM32C
JM54A.

Jl,I6.tB
J"6,f C

2708,2716,2732 & 2764 EPROM Programmer

JE664 EPROM PROGRAMMER
8K TO 64K EPROMS - 24 AND 28 PIN PACKAGES

Sell ·Conta lned - Require s No Add itiona l SYltems lor Operat ion

~7:J~'::~',,~il;C 'C':p~~~~:~tl:~':~:~~~~~::';d~~tl~r:~::
Iatl I\AM by ttylMard • CIlIIlltI d.l. IIII\AMby ktybMnl • lNdl I\AMtrIM .n
ENOM• CtM,.,u EN OMI I. tHtH! dillltt llCtl • CtPltl EJOKO MI . ..... 1.

~
: 115VAC. 60Hz. .. 10W ,..., CIlIII I . pbN • EU l l rl : C"'-t..lI~lId.

.., till .....fMttd td Me lli IwlWn IIlCI ,.U • Slit: 15·5f1" L ••lItlo"D •
:I " H . Wt.: 5l1tlolln

JE664·A EPROMPr.grammer . • .. .. .. . • . • ... .$995.00
AuImtlttd & Tnlld f InctWn JMl6A Modllll l

EPROMJUMPeRMODULES TileJ[ 66.(·1 JUMPER 1,l00Ul[ tI'tISOr.aII·

:~"~R~~1a~I~.~~~~~~:.~~~~~ :'~~[~~~p~l::s to
Port
No.

BUG BOX™
STORAGE
SYSTEMS

POWER SUPPLY 4-Channol Swnchlng - Appl. Comp.tlb l.
MltrtprK lllor, MInI-c.p"' lt, t« MII. mdlulaqultJ..nt anclprK.1I UnUlII . ppllcaboRl. In­
p\ll: llQ· l:1OVAC 47"'40Hz. Oll1pll1: +5YOC tI 5.... -Svot 0 1,1, ; + UVOC0 1A. ·1t VDC0 1,1, .
LIM r.a .: ,.,D,Z%. Ripple: JOlI'IY p-p. ltlll "g .: :&1'110 . Dvtrtumnt pntKllOl. ...ltj: SY_ alnout ·
,.1:1:11" . i-J /." l.1-7f1"W ...-15f15"H.wt .1 Y1 IbI.
Pilrt N•. FCS-6D4A . . . . . . •.. .S69.95nch

ALPS 29-KEY CALCULATOR KEY80ARO
Fut lll'lI _'·ptlbn lttduIltIKt Iwltt•• 1M :I.p.." Iwlleh. IIIdhn 2·pnllilllllwltCNI.
lNCulliCaiSI'ST Iwtlclllng. ZZ-pin tdll card conlMCtillll . ""' ·t llt llKlulStd.
Part No. K8297040 IFill DTE·l1 helolllrt ) . . . . . . . . . . . • . . 54.95 each

POWERSUPPLY + 5VO @3 AMPRE ULATEO "'._
I R~ : 115YAC. "7"""OH z. 0111,.1: lYOCAllljllltl ll6l0 :I. _p . ayoeIt :2-5 . _p . ".111 eN-
~t:' ~L: '%~1m.~l.'=.; ~~~~~~s:::r~I'r'I!tlllII UlfluI . UL rK ..ftlZld . Sllt: W.

PartN•. CPS-l ... S29.95uch

POWER SUPPLY Adju.l. bl. Swnching 4-24VOCte 5 Amp.
Adj, H"YOC; 5m .5A.lVoc . .... .... IIVOC . ...1A.1ZVDC O J ,JA. l ' VOC. U A.2"VDC
" .P,.O,tn"lfUil rr.ttc1IH , IRplIt: 115YAC 50/IDHz Ovt' wtnriltlt ltl ..... zo.v . •.n ..L.
• .25"W. 2_ts"H. WI:. U5 Ittl
JE224K~ . . . . . . . . . . . . . . . . . .• S79.95m h
JE22.A An lfllb6tdU,,1td • . . • • . • • _ • . . ••••• • •• • • • ••• . . • 599.95 each

QTY PRICE

HI-TEK 14·KEYNUMERIC KEYPAD
~'~ I...,. kl'fU" . INtc MI Hl·TEKK·5I KeylIU III I......). 1II..... II

Pilrt N• . K·14. . • • . • . . . . . . • • . . . . ... •.•• • • .. • • •• .S9.95 uc h

POWER SUPPLY + 5VDC@ 7.5 AMP, 12VOC @ 1.5 AMPSWITCHING

~~.t11:f:~~~~~5·:&~~:~.~~~:tJ~',~li:~ ~:~~~~~~;.~
PilrtN• . PS94VO . . S49.95m h

OATANETICS 73-KEY KEYBOARD (ASCII) Apple CompeUble
DN Elllry K1y1lUnl . 111 M.. 5141 IfE /N ' IICMtrdllp IlllchtOtdJ. 73-K" KtybtIfd lNtwtl
11·t.,. IMIlMtk kltfP'd. SI'STswllclllllt. 24-1*1"it (It'll CtlltICtIM. ll1d1Mtel ........
Part No. KB261 1FltiOU-toElldllllrt) . . ... $49.95 each

MICRO SWITCH B5-KEY KEYBOARD

Part No. k-62 1F"b OTE·l" [1Idmn) __ .$34.95 u ch

:~rr:TY~=:~bu:~ ::d~~d~,f:~~r::~:K~~rn: r.-:r:.:.5VDC
. IbillK aybNrd

PilrtN• . 85SD18-1. . S29.95m h
STAC KPOLE 62·KEY KEYBOARD
SI'ST Iwl'lC lIMt, IIlICIU...l.......1Ik Mulillt. c/llre.. l .,.., hyupl . K...,II II .......lItH
III Clfe" .,1 lm~ t.,. " Illdrvid,dy KcuslbM).

""',_ JUMPER AND CABLE ASSEMBLIES ellSlom
J II,.,..".,.I c.l»n!

STANDARD DIP JUMPERS :""'1 0
(-~. ...- p -~..,

All IU"' PI"" " " I(w, prOf, .. dOPP!U9'W11h h_yduty - , ''' 'U12

I ~ --,,- 5.39
po ",lor '~led a ' lC c,,·u.~t ~pl ,(ft'OOI 0 ... 0-2 lIH112 2~ -- ,.. 6.19FieO (_11_ -- - ."", IIHlJ2H " .....- ,,- U9
OJ' 4' ':410212 " ...,.r' ,,- SUi 0 J040-1" 0- t:H I3C 12 " -~-

12" 9."9
OJ''' : ' :.'022. " .....- ,.- 2.05 - ,... U41HH "

_.... ,.. 1 0.~

DoIl l ] ' lotI02. " ......... ,.. 2.35 D-J4o-3~ U 4 UilH .. _.~ ,,- 10.115

~~:: ~ : : I :~:: ~~
.. _..... ,r 2.IS STANDARD OB25 SERIES CABLES.. _.... ,.. 3.11

OJ14 1 14 ' 2<11"'. .. ...... .... ,,- 3.• 1 Now YOUUIl order OB25 P lI' S tonneelOl1 .....,tl t he
OJ1, 1 'Z 41t 21 2 " -- Ir 1.09 catl l__rYl ll f'lyour llPP lo(.,lIl'lIn 0l00M frtMn
OJtl 2 ' 2<111 2 2<1 " --,,- 2.11 our sundard tIll eatl" ,n .. foot ~s Call loday.
0l1 .S ' 241 12_ " ....~ ,,- 2_51 STAHOAROCABLE$
o Jl,'11 ':4 11"2 " -".- , r 2.15

'.-t HlI. c.bI. L..,p Con..-tllrs , "«DJl. Z tl 9241t1 24 " ......~ ,,- J .21
011'] 1. 1241". " _.- ,,- 3.5, OB25P.. 4 tH I IO B25P $7.95
0 .124 1 4: U 12 12 ,. ,,"".- Ir UI

OB2SS" "'H I 1 082SS 8.490.1242 '2<1122 24 " ..... .... 24" 3_111
o n4 S I' : H 12_

,. ,.""....<1 ,,- 3.51 OB2SP"-' .. tHI 2 0825' 13.49
D./14 124 ' 14 116 11 ..

-~-
,r ......1

OB25P....s ,,- 1 0B25P1l 01l2!lS 13.75OJ241 14 '14 11124 " .10..11'._ ,,- ....15
O.l24S24 1 ' 2<ll :Ml (; ,. ,_IlIr _ ,,- S.39 OB25S"·$ 2 D82SS 13.95

CREDIT CARD
AM/FM RADIO
World's Thinnest

Stereo HI·FI
Thil il a pock etable AMIFM stereo radio wit h a folding 5tereo head·
phone. It weigh s Just 5 oz. and measur es .." -l x 2\ ·W x ,, · Thk.
Comes complete with radio. headph one s and headphone case. Use5
two AAAbalte ries (not inc luded).

Part No. TCR·809 $29.95·each

JOYSTICKS

Stereo
Cassette Player

wi th FM Stereo Tuner Pack

• Lightweight Headpho nes
• Cr02/Metai /No rmai

Tape Selector
• Ant i-Roili ng Mechanism

ATARI PADDLES
JSP (2) $4.95 pa ir

TV GAME SWITCH
~. , Used on Atar!. Cosmet·

:!~.-=::lK:::;---......,_ icall y blemis hed. 100%
functional.

TGS-1 . . . $2.95 ea.

BOOKS
NATIONAL SEMICONDUCTO R - INTERSIL - INTEL

30001 National CMOS Data BoO«(lM3) . • •.. . • . . .. H .15
(640 pages) 7"C. CD-4000. and N O Conyerters

30002 NaUonallntertau Data Book(llllO) . •. . • .S&.1I5
(7004 pages) o P. DS8OOO. OS3&OO, 0 55700. el c.

30003 NationalUnear oa la Boot(l982) •.. • . .• ..... . . . .111.95
(1376 pages) LM. LF. AOC. o AC. LH Scmes

30005 Nallo nal TTL Logic Data Book(1 181) . . .19.15
(62.. pages) 7400.LS,L.H.S. and DM8000 Series

JS-5k ~~p~~n::[s . $5.25

JS-l 00K ~~~:r ~t:iI ~ . ..$4.95

JS-150K {:~:r ~~t~a~ $4.75
JVC-40 40K(2) Video Con-

J5-SK(PlclurKl) troller In Case 5• .95

JS KNOB Knob for JS5K,looK,150K . .. . •$.gg ea.
JVC KNOB Knob for JVC·40 . . . ... .$.99 ea.

Alt er ska tll''Ig, skii ng. logging or an.,. ol her out side achYlly. just plug
U~s. porta ble stereo speakers into your stereo and you and your
friends ca n enJOYyour 'norilelapes reproduced by 1"eH full range
speak ers . Gre. t for mo lel rooms, tt\e beac h, Of In your car . Th-r

:~19~~~3s:.:.~':~thS~'~~r~: 4r:.-:"sp~~~~i ~~~~:~I~~~I~~;;
two speakers, .. carryi ng case. auxIYi.'l spe.~ l! r connector cable,
and Signa' connecto r cable . Uses 8 " A.A' ba tte lles . C&n be used wit h
bo th porta ble ste reos shown bel ow . and Is compa t ible wIt h most
mlni ·porta ble stereo cnseUes and FM stereo unit s.

Part No. TSU·012 $29.95
AM 3·8 8 AA Alkalin e Balterles 8 for S7.90

FEATURES: • Blue c.rrying cue. shoulder strap. belt I trap,
hghl weight hClldph ones, FM stereo tu ner pack & InstructIon manual
• Talkhne • Tone selec tor . Cr02/Met al /N ormal tape selector . LED
oper ation Ind icator • Burl l-tn mic rophone • Stop/eject. play.
rewln d/rCtYIf!w. fast forw ard/cue. l apo/ radio eerectce functio ns . Vol.
con tro l • Ext. power input jack • Headph oroe jac k • Aut o-st op
mechanIsm (shu ts 011 player when tape ends) • Ant i-roi ling
mech anism (preyen'l sound from Quiyerl ng when wal king. Jogging.
etc .) • WOIght 13 oz. • RequIres . AA ballenes tnct i ncluded) . SIze
e-t,x " -W x H I8 "H

Model TWF·802 $69.95
AM 3-4 AA Alkaline Batte ries 4/$3.95

s:
:>
-<

Sprite·style Fan
• 36cfm free air delivery
· 3.125·· sq. x 1.665·' depth
• 10 yrs. cont. duty at 2O·C
• 115V SO/60Hz

PW52107U~~~~
· PWS2107F N_

Mostek DCIDC Conv ert er
+ 5 VOLTS TO·9 VOLTS

Input : + 5V. Out put: ·9V (regulated) 0 3OmA.
P(lnted circuit mounting . Speclf lca Uons lnet.

OC10 $2.95ea. or 21$4.95

Kit comes compl ete w ith 8 each . 164·2 (2OOns) 64K dynami c RAMs
and conyerSlon docum entalion. Converts TR5-80 co lor computera
wi th 0 and E cirCUit boards. and all new cotor comput ers to 32K.
Minor modifications 01 32K memo ry w il l allow the use of alt 64K of
the dynamic RAM prOyidlng you have a FLEX DOS oper atin g sys tem.

TRS·64K2 $54.95

• 105cfm free air delivery
• 4.68" sQ. x 1.50 " depth .
• 10 yrs . cant. duty at 2Q·C
• Impedance protected. ambi ents to 70·C
• 115V 5OI60Hz 14W Wt. 17 oz.

....._ .....,...,• •MU2A1·U ~'::=:'ll~ed) " . " " 59.95 ea.
MU2A·1N H_ ... • . . . • . . 514.95ea.

Boxes in Bug Cage Price 200

CKP-OOS 5 inch . • . . •• . . . . I·Ullpkg. aoo
CKP.o10 10 lnch .. e.Hlpkg. TAGS AVAILA8 LEI

* * * BUG BOX SYSTEMS INTRODUCTORY SPECIAL * * *
YOIII' c....: rell~r or snli·slatk . IIKkllle1 2·hl CIIIII (12 lKatlenl ): I -Iltg 8utl;J·LSII " I I I ' Uti ; l · \lerfl:tM,llul Tr. y;

~::;I'~I~~'~~:I~~ ~~:t:o:: ~::~lt::,U:.:U~':I~::,8:~18t"::,~; \r;::~it hiRwlllr LSI... lui 8tlll;1 I--------.:...:.:.:=.:.:;.:.:--.:..:;.:.:..:..:..:..:...:...:.:.:~=:..:.::;..I
Sp·BUG Regul ar (Retail ,.tue SSSI.45) .... . . . .•. . .• . .. .•

SP.BUG.AS Ant i-Static IRetail nhM S61.45} . . • . • • • . . . . . . . • • .• Sale Pric e $59.95

S10.OO Minimum Order - U.S. Funds Only Spec Sheets - 30c each

~~\~~l::la~e1~3~~~.~1~.s;rto~~~~~aTna:e ~;tE$,1~ ~~~~~':,f~lr"AuLOG
Send SIS.E. tor Monthly Sales Flyer ! prtces Subject to Chenge

Jameco~
~

1355 SHOR EWAY ROAD, BELMONT, CA 94002
5/83 PHONE ORDERS WELCOME - (415) 592·8097 Telex: 176043

30008 Nationa l Memory Ol la Book (ll1ao) .•••• •• ...•. . . . . $&.15
(0464 pages) RAMs. ROMs. PROMs. EPROM s Senu

3000t Intersll Dall Book (1183) . . •. . . .. SI .Sl5
11356 paglll Complete li ne.

30010 Nationl l Audio/Rad io Hanctbook(118O)• .. •.• .. . . .•. SS.SIS
(240 pages) Pre·Amps. AM. FM & FM St ereo . Power Amps

30011 Nation al linear Application Handb ootl 191lO) • .. . S15.SlS
(736 pagel) ApplicatIOn Note s. linear Bri efs. etc.

30012 Nltional PAL Data Book (l H 2) • S5.95
(176 pagel) Data Shee!, PAL DeSIgn

3001:1 Zitog Data BooIl.(1i83) .... .• ... .••.• . S7.Sl5
(&41 pagesl MIcroprocessors and Support ChIps

010.00 Inl el Compone nl Data Book (1982) . . • . •. _ . 1 ' '' .95
(1"05 PO-) Full dat a sheets lor Inter s product s inc l. memo
deYlces. mlcroproc_. perlph. & Ind .lmi l. produ cts

205610 Inl el Periphera l Oellgn Handbooll.(11181) .••.••••• . •. SII.Sl5
(828 pages) Full data sheets. applic atio n note s l or Intel
peripheral deYlCecomponent s

Computer KeyboardEnclosures
" OTE" Bt.1 l'1k OtsJ(-TopEl'ldO$I<ln

arl Gellg nld torus, rI'IOCI"a­
ton HIgII SlrtnQtll tPOXfl\1CllcltCl

to..:t:- ,"dlllltnlll~ brOlilf\h~
:& SlKl,ngrU'f bottlllll p,J,..tor wvaf

!j. torl\llClI'Itnl lCCess' TOll/tlolt pa"", 080"

~~" a:j~~t=r':c:l:'~~::'~~1::'r.~t
~'t' Vt nlld top& bo(IOInp,J,*, lortClOllngtf l.c.1IIlCy

\ R>g!d COtlstructlOftprevl(ltl ufllomtled apphulJON
Aswm bly,nslr\ICIIOnS lnCluOld

. . . . . . $24.95
... .. . . $27.95

.. $29.95
. . .S34_95

CIRCLE 12 ON FREE INFORMATION CA RD 125



Whatwo
electroni
be like ...

if there were
no distributors?

If there were no electronics distributors ... we'd have to
invent them! As manufacturers of electronic products,
we're convinced that the absence of distributors would
cripple our industry! You 'd have no convenient local
source for fast off-the-shelf delivery of needed products.
Production lines would grind to a halt .... handling small
orders would be a nightmare. Paperwork would increase;
costs would increase; expeditinq would increase; chaos
would increase .

As a buyer of electronic components, you benefit from
the existence of distributors, even when you don't directly
utilize their services . They make the factories you deal
with direct more efficient-in marketing, in scheduling, in
economy of scale. And, whether you.need a source for
fast delivery of standard products, for comprehensive
technical information, or for'assistance on any aspect of
your procurement function, your local distributor.can­
and does-fill the bill splendidly.

Distributors help us-by serving you.

The companies bringing you this message, as their
contribution toward helping "sell the system," are among
the over 150 member firms in the Distributor Products
Division of the Electronic Industries Association.

For information about joining this group of manufactur­
ers who sell through electronic distributors, contact
Herbert Rowe, Vice President EIA Components Group,
2001 Eye Street, N.W., Washington, D.C. 20006. Tele­
phone (202) 457-4900.

DISTRIBUTOR
PRODUCTS
DIVISION
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CIRCLE 87 ON FREE INFORM-ATION CARD

lies Last
'/'in ile supP

List Price '$950.00
Our Price ·S07.50

LessMlrs Rebate
Direct to You 75.00
YOUR FINAL COST

732.50

CALL TOLL FREE FOR IMMEDIATE DELIVERY .
800 645-5833 coo

OPEN 24 HRS - 7 DAYS A WEEK ~~tTERCARO

-. CIRCLE 24 ON FREE INFORMATION CARD ; '.
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MITSUMI
UES A55F
VARACTOR TUNER
CHAN. 1 4~83

300 ohm INPUT $17.95

TERMS : vt ee, M.C.• Check,
Mon ey Ord er or COD (add

3.00). Min. Ord er $10.00. Add
$2.50 S&H for USA III. add 7%

Tax . MAtl ORDER ONLY.
Phone Orders Welcom e.

WRITE FOR OUR MONTHLY
UN-ADVERTISED SPECIALS

3/8" sa. TRIM POTS
TOP ADJUST
1K 10K
5K 20K 79¢ ea.

METAL BOX­
PRE-DRILLED

DIM : 10;;W x 4Y>D x 3" High
HOLES: (4);; in back, (1);; in front

(2) y." in front, 6 #6 on bott om

PAINTED $10.95 ea.. 10/ $99.50
25/$ 223.75

RF COIL
Same as #49A537MPC
$1;50 ea. 10/$12.50

THUMBWHEELTRIMMER POTS
VERTICAL MOUNT
OHMS 500, 1K. 2K. 5K. 10K . 25K
50K. 100K. 200K. 500K . 1MEG.

4/$1.00 100/$20 .00

CAPACITOR KIT
Each kit co ntains :
1-56 0pf (rn) 1-11 0pf (s)
7-.1 mfd (rn) 1-56 0 pf (s)
1-.22 mfd (m) 1-1200 pf (s)
2- 10 pI (s) 1-3000 pf (s) or
1-43 pf (s) 3300 pf (s)
m=monolythic, s=silver mica
$5.95 ea KIT- 10 KITS $49.50

UHFAMPKIT
25 db gain

st ripline PC board
using

(2) BFR-90's
$9.95

power supply
for above $3.49

.39
1.25
.79

2.50
.89

1.1q
1.00
1.10
.49

1.50
1.95
.75
.75
.75
.75
.69
.30

1.39

"'-r- .
r

NETWORK SALES, INC.
2343 W. BELMONT AVE.

CHICAGO, IL. 60618
312-248-3202

CHOKES
.33 uh 33 uh
.47 uh 100 uh
15 uh 10 mh
18 uh 69¢ each

VARICAPS
10 - 60 pI 69C each
30 - 90 pI 69C each

POPULAR CHIPS

CIRCLE 90 ON FREE INFORMATION CARD

LM 301
LM 380
LM 386
NE 564
LM 565
MC 1330
MC 1350
MC 1358
MC 1458
MC 1496
LM 1889
7808
7812
7815
7818
MV 2109
2N2222A
MC1349

CARD

YOUR

DON'T
FORGET

SERVICE

USE

READER
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Panasonic TSW Series
l llG ' AlumInum fl . CTIl"lfh C C,p . (.lton

. "hOo'
~-Dl" U'h~ tar, ' N', n ... om ,
"eeoc " me .... • 1296U1660

""''' "'"
,,,

"" 14285....., NOll '" "''' "..,....., icooc '" " .. mOl

""'" ".., on ,,,, "'50
"'" "

--2200 .n ~ 11940..... me ," "" '''!l9'!l

""" "'" '" ,." 'OJ"..... NOll '" " .. 241 20..... rocco .., "'. 311 20

""" teooc '"~ 444) 3'J'J90

1'6511 " 1000 , .t3" ,,-oog;jlO

""" "'" '" 1481 ur sc

""" me ,., ,." 1(10 10

""" oee 33' "" "' ''""" NOll ". '''' "' ..""" 'om ' " 42.11 -"''0
"'" so .000 '" '3"6 12110

""" "'" ,.. ,." "'"""" me ,,.
"" ""''''....,.

"'" .., 17 07 m ..

""" NOll '" 4'i12 -40610
....n too ... ", l!loSi tJ9"7!lo

""" '000 ,.. " " ",,)"",. zxe ... 4198 Jn eo...... iio '50 t;63-,1i"66

""" DO ", 1101 sc ee

"'" oe .., 34~ J1015

""" "" ''0 H' 19-.-,7a-~

""" '" '" '"' "to.
""'" DO ,a< " .. ... .,
""" "0 ", ..., "'50

The 0.01l _, ..okrm. d,u guntond 5tnic. (~~cn ,~. to apply Mo1,t It,m, io&d br 0'91ler may be tombintd fora ..oIurnId'Kount Itt "" lhat or. notd.scountob'-atl d.nt,fifod b, 1M SERVICE CHARGES VOLUME DISCOUNT
lUff,.. NOfOlloWII'IQ tht pari numb« Aft", W'l'11,1'IQ yourorder. f0101011Of In. d,KO\,Intobl. ' ftm, and owl, IhI Oppropflol . d'ICOlHIt . To this w blotal. odd the nOtHhKQUnloblt ,t~ Thr n odd S 0 .00-$ 9 .99 • • • • • Add $2 .00 S 0.00." 99 .99 • • • • • • • • NET
t~ hbhdht t horO- W. po, all ,NppiI'lQ and ""uranu 10 odl:hu., I" I~ U S A . Corndo ond Mel itO wt." po, m.n t O(COfnPOt"' cwd"". $ 10 .oo-$2S.oo • • Add $0 .7 $ $> 100.00-$249.99 . .. • Le u 10 ••
_ WMIN OIOIIING If 'NONI . CAUl 1·'00-14' ·5144 (M• .• , • .• MI•• cd 21.·..I ·..,.'.r.... ..... ,..r .,II, r t , : DIGIIU. "Ii•• ., 32 SHtil . TWeI I i", f.n.. MN nIDI I 2$ .00_$49.99 •.. • • Add $0 .$ 0 $ 2$0.00-$499.99 . . •• Leu 1$ -.

·YiNn'lOY poy b, tht< k. ~y ord..-. Ma,t..- CharQl. VISA or C.OD D/O/·kfY GUARANTEE: Any parU or prodllCU purtho,, 'd from D.gI " ' y thot Pl'OY'to bI'd, tK I,•• •.,11be 1 $0 .00..$99.99 ••• • • Add $0 .2 $ $ $00.00-$999.99 . • • • Le.. 20 ••
rtOlotN 01 r. l undeod ,I r. t....ntd "",hin QO.60" I,om rec~t ....I' h 0 tC'PY of your In.OC&. $100.00& Up •••••• • NoCharue $ l(J~O.OO & Up . • • • • • • Less 2 $ · _

CIRCLE 39 ON FREE INFORMATION CARD



1.,. 0 '0 ' kl, o o'umf; d.KOUtlI ond hondl'nljI thor~ orlt wnpllt l o opply Mo\t .lf'fft\ ~byO.9' lIymo,bIt,ombtntdfOfOooVntodIK OUtlf Iltm'tho lOl'ltnofd'''OUtltobr.orlt~t.f.edb'flhit HAND LING CHARGES VOLUME DISCOUNT,,,,ff,. ~ D foao"lfIg lhit pori~ AfT" " ' 111n1lyCK.IJ Ofdlf Totol 011 01 t rw d'KOUtllobr. II, m, ond oppIy lhit OpprOCltlOf, d'KOUftt 10 thl, ",.blolol odd lhe ,...d'Koun lobil.llffl' Irw"odd $ 0 00. $ 9 99 Ad d 2 00 $ 0 00. $ 99 9 9 N ET
I'" 'c ndl "9 dll:lJve W, poy all ,hipplnljl and 'Il\Ul'QnC' 10 oddt."., '"t~ USA . (onodo and M, . o(o .. 1'IHlthtti or money orcMtO('~, order. $ 10 :00. .,':0 0 : : : : : Add :o:n $ 100:00. $2 4 9:99 : : : :lO~~ '10 0.

WHIMOIDEIINCI T 'H ONI. CAUl 1·100 34' 5144 1M• . , Ai .• H• • " II t il .1 1 " 74) I, .... "1111 " ., . rl1. , t , DlCil l fT. H"Il." 32 S•• tll. n". t I".r F. U•• MM SU01 $ 2'.00 .$49.99 . . . •• Add $0 .'0 $ 2'0.00. $4 9 9 .9 9 .• . • Le u. 1'• •
y~ may po, b, dlH~ monty otdlrr . Mo, tH ChorV' VISAOf C O O D'G'·K EY GUARANTEE: Any pl)rh Of prod "" h purtho\ld frorn Dogt Kl y lhoTpro•• TObto6f1" lt.' .. tUee $ '0.00·$99.9 9 . • . •. Add $ 0.2' $ SOO.0 0 .$999.99 • ••• Lo u. 10 · .
r.oioc:l'd Of rtfundld ,I r,l"",hId .. ,th." 90 do" from r",.pl .. ,Th0 copy 01 ,tNt 11I..011:. P.'C"...o,ect lo(hJtlgl ....lhoul nollee $ 100 .0 0 & Up • • . . .• • NoCho, g e $ 10 0 0 .0 0 & Up . • • • • • • Le u. " 0.
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INFI NITY XMTR - Uses telephone lines for selective home
oroffice listeningwhileaway on businessorvacation.
INF·! PLANS" $15.00
SEE IN DARK - Long range. total darkness.
SO·4 PLAN S $10.00
LONG RANGE WIRELESS MIKE - Crystal clearquality
- miniature.
FBT·7 PLANS .. . $7.00 FBT -7KPLANS& KIT. .. $34.50
WIRELESS TELEPHONE TRANSMITTER - Long

~~t.~u~oL~~~ ·$ 1 0.00 VWPM-5KPLANS & KIT $34.50

Sendfor FREE cata log cescriptonof aboveplushundreds more
plans. kitsand completed Items. Weaccept MC or Visa or when
orderinq. send checkor money order. Wepayshippingcharges
'on orders overS50 .00, otherwiseinclude10% With remittance.
SENDTO: SC IENTIFIC SYSTEMS

DEPT. R8, BOX 716. AMHERST, N.H. 03031

RUBY LASER RAY PISTOL - Intense visible red. burns.
hazardous. with parts sources.

• RUBYPLANS(includesall part sources) $15.00
CARBON DIOXIDE LASER - Generates 20·40 watts of
continuouspower capable of burning. cutting. hazardous. (With
allpart sources) $15.00
LASER RIFLE - Produces 200·3000pulses of 30 watt Opti­
calenergy. Por table andeasily hand-neld.
LRG·3 PLANS . . . . $10.00
LRG ·3KKIT PLANS (minusdiode) . $129.50
POCKET LASER - For fhe beginner. visible rea " optical
version" , non-hazardous.
LHC·2 . . ... $5.00 LHC·2KKIT& PLANS . . .. . $24.50
HIGH POWE.RED PORTABLE ENERGY SO URCE
FOR LASERS AND MAGNET IC WEAPONS - Explod-

~~Sw\rRAsNh~CkW;~~oit MI~~~r~i~~i & PLANS . . $49.50
PARTICLE BEAM WEAPON - PLANS . . . . .. $15.00

PHASOR PAIN FIELD - Patentedand recently developed
in our labsis being testedbysov't for IIOt control. Soon tocome
under weapons restrictionsasan infernal machine. Easily hand·
held. Hazardous IFNOT USEOWITHDISCRETION.
PPF-l PLANS (sold foranimal control) $15.00
INVISIBLE PAIN FIELD GENERATOR - Produces a di­
rectional field of moderately intensepain to back of head up to

• 50' . Cigarette packsizeenclosureISeasily hidden .
• IPG·3 PLANS ... $7.00 IPG-3K KIT& PLANS $44.50

lPG-3D (assembled foranimal control) $59.50
PHASOR STUN/BURNING WAND - Produces sufficient
electncalenergy capableof burningnesn. Intended asa person­
aldefensedevice.
PSW-3PLANS . . $8.00 PSW-3KKIT& PLAN S .. $59.50

$3.95
10/$35

ETCHANT
Am mo niu m Pers u l fo te

PC BOARD ~,,-,'0~'
r;;;.':Jti- \.~'\

SUPPLI ES \-O~"'''-'
WE HAVE EVERYTH ING YOU NEED 11

ALARM MATS
CLOSES swnCH WHEN STEPPED
,, ~ TAPESWITCH MODEL CVP 112 LB
6('3 1$ Ul APPROVED~

6~'ip~; ~szr -:?Y""" $ 7 95
PIN MOLEX X- l 950

LI GHT E D ~
5 - Push bu tton Assy
SWtTCHCR AFT SERIES 37000

DPDT SIL,V ER LEAFS
,9" X .6" BUTTONS
14V 50,0 00 HOURBULBS
usr OVER '3D 00
MOMEN TARY

A- 2600
WT 0 . 1 LB

ALL TV CHANNElS

PLUS r M. 89 c
75 1t TO

3OO1l '

WTOllS C- IOOO

12 VAC 300 m A

•

c ADAPT ER
5' CORD WITH
POWER' PLUG

• • $2 . 2 5
10 / '19 50
100 ' -165

T- 1230 WT 0 .5 LB

~llfF:o O"F"CONNEC TORS 0a:DllJI
F'-56 04 - 2540 5/ t l WT 0 . 1 L B
MALE CABL E CONNECTOR fOR RG- II
F-59 A-2545 4/ ' 1 0 ,1 L8
MALE CABl E CONNECTOR FOR RG-59

PC BOARD
1/16" G- IO Copper Clod
GRE AT STUH AT A FRA CTIO," OF IT'S
~l,lAl COST EAS ILY CUT WITH
HA"'O SHEARS, -..OI.j' T CRACI( OIl CHIP
GOOD VA'l I[TY OF SIZES , "10 ...[ l [S S
1MA '" 3 " X s- '''' CLUDES SOIol(

l iiiiiiillliliii- - - - " . DOUBL E SIDED $49 5I LB PC' IO
l OvER 200 SO IN I

INVISIBLE. ALARMS
SCI[ NeE FArR PROJECTS
SECRET COllI NUNrCATIONS

$1.99 PAI~

-"D~/$179
~ IO PR

I NFR A- RE D
Emi Iter/ Detector

H IOO PA I R

4~IAMONDBACK

i ELECTRON ICS COMPANY
PO BOX 12095 Dept 102
SARASOTA, FLA, 33578

Phone Orders (8 13) 953 -2829
CONTINENTAL us ADO $1.60 FOR THE FIRST l B III
AND 50 . FOR EACH ADDITIONAL LB.
WEST COAST ADO $ 1.80 FOR THE FIRST POUND 8
50. FOR EACH ADDITIONAL POUND
COO 8 MAIl ONOER $1 MINIMUJI, CNEOIT CANOS $ 15 MIN,

•

74S 124
.. .... DUAL vco

CRYSTAL OR RC

$150 I HZ TO 85 MHZ
16 PIN DIP

DATA SHEET 25(

Touch Tone Generator

M ini -Kit~~K-1263 J

'5.9 5 '~:9
10 @l *5.35

MI<5089H a 3579 MHZ CRYSTAL
USE WITH ANY 4 X 3 SWITCH MATRIX

10 PAGE DATA BOOK 95 f

C IRCLE 49 ON FREE INFORMATION CARD

!L l'oo. OVER 70,000 ITEMS IN STOCK !L
A;~~~ 1 DISCOUNT PRICES ~~~l\

ON ALL MAJOR INDUSTRIAL AND PERSONAL ELECTRONICS

$346.95
279.99
176.75

TC ·100
TC ·150
TC ·200

i "
TC Series Wit h Wide Range Of
Tool s » Stu rdy-Spac ious • Pro­
fessional • So lid Wood Frame
• Classic Cover

New Qual ity Contro l Video
Tape For Home And Profes­
siona l Use.

L·500 2 HOUR BETA $6.95
T·120 5 HOUR VHS $9.85

XCELITE
TOOL CASES

AMPEX
VIDEO TAPES

SPECIAL PRICING SALE

COMPLETE WITH TOOLS

LOUISIANA ONLY TOLL FREE 800 462·9520
CIRCLE 47 ON FREE INFO RMAT IO N CARD

WELLER
SOLDERING TOOLS

ALPHA
WIRE -CABLE-TUBING

CALL FOR MORE
COMPUTER SPECIALS

FULL PROFESSIONAL LINE

CALL TOLL FREE FOR MORE SPECIALS
AND SAME DAY SHIPMENT

EVERY ELECTRONIC' NEED
INCLUDING DISCOUNT TEST EQUIPMENT

100 535·8583

w~...-o<:. . "~~--,
~<?i:~ \• "> ,

~ -,,' -r -- ..,;; • 7200 St andard -
j -... ,. So lde ring G un

DB25P ,••.••$1 .46
DB25S $1.25
DA51226·1 , $ ,98

WTCPN Sol d ering Sta t ion
Closed Loop • Auto Temp •
Ligh tweigh t · Penci l Iron .$72.95

7200 Soldering I ron
ligh tweigh t . Fingert ip Trigger ·
Self Support Back .$10. 99

Comp ut e r Cen te r • Most
Popular Flat Ribbon Cab le And
Conne ctors For All App lica-
tions • Flat Cab le In Grey Or Color-Coded
And Conn ectors 9 through 64.

TOTAL ELECTRONICS CENTER • LOWER PRICES • IMMEDIATE DELIVERY

WM. B. ALLEN SUPPLY COMPANY, INC.=-= 1601 BASIN STREET, NEW ORLEANS, LA 70116 . . .
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74161 $ .88
74162 .89
74163 87
74164 .87
74165 .87
74166 1.20
74167 1.95
741 70 1.69
74172 4.75
74173 .79
74174 .89
74175 .85
74176 .75
74177 .75
74179 1.34
74180 .75
74181 1.75
7418 2 .75
74 164 2.25
74185 2.25
74 186 9.95
74 188 3.90
74 190 1.15
74191 1.15
7419 2 .85
74193 .85
74194 .85
74195 .68
74 196 .85
74197 .85
74 198 1.39
74199 1.39
74221 1.19
74251 .95
74273 1.05
74276 1.89
74279 .75
74283 1.40
74284 3,90
74285 3.90
74290 1.25
74298 .95
74365 .68
74366 .68
74367 .68
74368 .68
74390 1.45
74393 1.90
74490 1.90

4069 $2.95
4093 .99
4094 2.95
4098 2.29
4099 2.25
14408 12.95
14409 12.95
14410 12.95
14412 12.95
14415 8.95
14419 4.95
4501 .39
4502 1.65
4503 .69
4505 8.95
4506 .75
4507 .95
4508 3.75
4510 1.19

1 4511 1.19
4512 1.39
4515 2.75
4516 1.45
4518 1.39
4520 1.25
4555 4.95
4556 .99
4566 2.25
8OC95 1.50
8OC97 1.25

4037 $1.95
4040 1.29
4041 1.25
4042 .95
4043 .85
4044 .85
4046 1.75
4047 1.25
4048 .99
4049 .45
4050 .69
4051 1.10
4052 1.10
4053 1.10
4055 3.95
4058 2.95
4059 9.25
4060 1.39
4066 .75
4069 .35
4070 .49
4071 .35
4072 .35
4073 .35
4075 .35
4076 1.29
40n .35
4078 .35
4081 .35
4OB2 .35
4085 1.95

Bm
7475 $ .38
7476 .34
7479 460
7480 .49
7482 .95
7483 .55
7485 .65
7486 35
7489 1.75
7490 39
749 1 .57
7492 .45
7493 .45
7494 .69
7495 .65
7496 .69
7497 2.90
74100 2.90
74107 .32
74109 .37
74116 1.95
7412 1 .29
74122 .39
7412 3 .59
74125 .39
74126 .44
741 28 .59
74 132 .69
74136 .75
74139 .95
7414 1 .79
74 142 2.95
74143 2.95
74 144 2.95
74145 .62
74147 1.95
74148 1.20
74 150 1.09
74 151 .67
74 152 .67
74 153 .67
74 154 1.19
74 155 .78
74 156 .78
74157 .69
74158 1.65
74159 2.49
74160 .88

TEIIlMS : MO C.,hier' s Che-ck. BlI nk WIt . Pef5Ofl. '
Checks ••ow 2 w.eks fO(pnx: e. 51ng.lndude Dnvets
LICense and etedd card . s VIS" "'Mex, CB add 3"'­
H rvice Chat;e.Add 3'!Iio Shippi r.g& N ndhr.g or $2.50.
wh lChltYer is gre. tar . Add 1~ lo r lor elOn orders or
USParcel PosLIncludeTeIepho.... f'Umber.NOCQOs.
Pncts sul;)tect 10 en_nge...,ll hout not ice,Some It.m,
sub;ecttopriol"sa'• .WereM rY*thetlgnll olUbsl llule
ma"ulacturer. Re t. ,1pnc:es may v_tV.

$1.39
1.49
1.65
1.69

59.95
3 05
3.95
5.99
1.99
1.99
4.95

211695

74S244 $2.99
74525 1 1.35
745253 1.35
745257 1.29
745258 1.29
745260 .75
745280 2.79
745287 2.99
745288 2.55
745373 3.10
7453 74 3.10
74$38 7 2.75
745471 7.95
745472 7.95
74547 3 7.95
745474 9.95
745475 9.95
7485 70 5.75
74$571 5.75
74$572 8.95
74$573 8.95
74S940 2.90
745941 2.90

5027 CRT
290 1
80 39
MM5320
9131 RAM
EMM4402
104 15
87ooAlO

7 Position
8 Posn o n
9 Posilic)n

10 Posit ion

$2.95
.75

1.40
695
2.98
2.98

8/2 9 95
8/ 14.50

amm
$5 ,95 LM1414N $1.90

1.49 LMl4&3CN/N .49
1.49 MCl486N .99
2,95 MCl489N .99
.99 LM1496N .89
_35 LMl 556N 1.50

1.98 LMl 820N .95
1.89 LM1850N .95
3 25 LMl 689N 3.10

.29 LM2111N 1.75

.98 LM2900 N .99
1.49 LM290 1N 2.50
1.25 LM2917N 2.95
.89 CA30 13T 2.19

1.75 CAJ0 18T 1.99
1.70 CA3021T 3.49
1,49 CA3023T 2.99
1.25 CA3035T 2.75
1.35 CA3Q39T 1.29
1.39 CA3046N 1.29
1.25 l M3053N 1.49
4.95 CA3059N 3.19

95 CA3060N 3,19
5.95 CA3062N 4.95
6.95 LM3065N 1.49

.95 CA3000T 1.29
1.75 CA308 1N 1.69
1,25 CA3082 N 1.69
1.25 CA3Q83N 1.55
1.95 CA3086N .80
1.20 CA3Q89N 2.99
5.60 CA3096 N 3.49

.98 CA3097N 1.99
1.49 CA3130T 1.30
1.95 CA3140T 1.19
3 .75 CA3146N 2.49
2.75 CA3160T 1.19
1.25 CA3190N 1.95
1.79 CA3410N .59
1.95 MC3423N 1.49
1.25 MC3460N 3,95
1.40 SG3524N 3.95
1.95 CA3800N 3.39
3.75 LM3900N .59

.39 lM3905N 1.19

.98 lM3909N .98
19.95 lM3914N 3.75
1.25 LM3915N 3.95
1.75 LM3916N 3.75
1.50 RC4131N 2.95
2.75 RC4136N 1.10
1.99 RC4151N 3.70

.29 RC4194TK 4.95

.75 RC4195TK 5.40

.39 ULN2001 1.25
1.95 ULN2003 1.50
.65 SN7545QN .59
.98 SN7545 1N .35

1.15 SN75452N .49
.33 SN75453N .49
.19 SN75454N .49
.75 SN7549 1N .89
.39 SN75492N .89

2.95 SN75493N .89
1.90 SN75494N .89
1.95 Tl494CN 4.20
1.95 Tl496CP 1.65
1.75

11m
745124 3,89
745 133 .54
7451 34 .66
7451 35 1.15
7451 36 1.69
745138 1.29
7451 39 1.29
7451 40 .73
745 151 1.29
74S153 1.29
745157 1.29
745158 1.29
745160 2.79
745174 l A9
7i!S 175 1.49
745188 2.00
745194 1.89
74S195 1.89
745 196 1.89
74S24O 2.75
74S24 1 2.75
745 242 2.99
7452 43 2.99

S .99
1.19
1.29
1.35

MUFFIN@FAN
The dependable, low
cost, largest selling fan
for commercial cooling
applications.
• 105cfm freeaw delivery
• 4.68" sq . x 1.00 ' deep.

Weight - 17 oz.

SPECIAL PURCHASE

...\.~ $9.50ea.

DIP
SWITCHES

2 Position
4 Position
5 POSItion
6Posrllon

78H05K
78M06
78M.G.
LM108AH
lM300H
lM301 CN
lM304H
LM305H
LM306H
LM307CN
LM308CN
lJoI309K
lM31 0CN
lM311D /CN
LM312H
LM317T
LM318CN
lM319N/H
lM320K-XX·
l M320T·XX·
lM32Ot+XX·
LM323K
LM324N
lM337K
LM338K
LM339N
lM340K·XX·
LM34QT·XX·
LM34QH·XX·
LM344 H
lM348N
lM350K
lM358CN
LM360N
LM372N
lM376N
LM377N
lM380CNIN
l M38 1N
LM383T
LM386N
LM387N
LM390N
NE53 1VfT
NE555V
NE556N
NE561T
NE565NIH
NE566HN
NE567V/ H
NE592N
l M702H
LM709N/H
LM710N/H
LM711N/H
LM715N
LM723N/H
LM733N /H
LM739N
LM741CN /H
LM741CN·14
LM747N/H
LM748N/H
LM760CN
LM1310N
MCl 330
MC1350
MC1358

74SOOs .39
74502 .43
74S03 .45
74S04 .52
74505 .52
74S08 .49
74S09 .49
74S10 .42
74S11 .42
74S15 .42
74S20 .42
74S22 .42
74S30 .42
74532 .49
74538 1.19
74540 .49
7455 1 .42
74564 46
74$65 .46
74S74 69
74586 .72
74S112 .72
74S113 .72
745114 .72

8080A CPU
2102 RAM
4060 RAM
2732
UPD410
UPD411
2706 EPROM
2114

7400 $ .19
7401 .22
7402 .22
7403 .22
7404 .22
7405 .23
7406 .35
7407 35
7406 .26
7409 .23
7410 .22
7411 .29
7412 .29
7413 .39
7414 .59
7416 .29
7417 .29
7420 .22
7421 .35
7422 .29
7423 .29
7425 .29
7426 .29
7427 .25
7429 .45
7430 .23
7432 .29
7437 .25
7438 .29
7439 .29
7440 .19
744 1 .79
7442 .57
7443 .95
7444 .95
7445 .79
7446 .79
744 7 .65
7448 .79
7450 .19
7451 .19
7453 .19
7454 .19
7459 .25
7400 .23
7470 .29
7472 .29
7473 .34
7474 .34

BIEi3
74LSOOS .26 74lS113S .43 74LS245$2.20
74LS01 .28 74lS114 .43 741S247 1.10
74lS02 .28 74lS122 .55 74lS248 1.10
74lSOO .28 74lS123 1.19 74lS249 1.19
741S04 .35 741$124 1.35 74L.S251 1.40
74lS05 .28 741S125 .89 741S253 1.40
741SOO .28 741S126 .52 741S257 .85
741SOO .35 74lS132 .79 741S258 .96
74LS10 .28 74lS136 .49 74l S259 2.95
741S11 .39 741S138 .85 741S260 .65
74l$12 .33 74LS139 .85 741S261 2.49
741S13 .47 741S145 1.25 741S266 .59
74lS14 .95 74l$148 1.49 74lS273 1.75
74l$15 .33 74lS151 _79 74lS275 4.40
74lS2O .26 741S153 .79 74lS279 .59
741S21 33 741S154 1.70 74lS283 .99
741S22 .33 741S155 1.19 74lS29O .99
74L$26 .33 74LSl56 .99 741S293 .99
741S27 .33 74lS157 .85 741S295 1.10
74l$28 .33 74LSl58 .75 74lS296 1.19
74LS30 .26 74lS160 1.05 74L$324 1.75
74lS32 .33 741S161 1.15 74LS347 1.95
741S33 °.55 74l$162 1.05 74lS348 1.95
74lS37 .45 74lS163 1.05 74LS352 1.19
74LS38 .39 741S164 1.19 74LS353 1.19
74lS4O .26 741S165 .89 741S363 1.49
741S42 .79 74LSl66 2.48 74LS365 .6Q
74lS47 .79 741S168 1.15 74LS366 .69
74lS48 .95 74LSl69 1.15 741S367 .69
74LS51 .26 74L$ 170 1.99 74LS368 .69
74lS54 .29 74lS173 .89 741S373 1.89
74LS55 .29 741S174 .89 741S374 1.89
74LS73 .45 741S175 .89 74LS375 .69
74LS74 .42 74LS181 2.20 74LS3n 1.95
741S75 .59 741S100 1.15 741S3B5 1.95
741S76 .45 741S191 1.15 741S386 .65
741S78 .45 74lS192 .98 741S390 1.95
74lS83A .79 74LSl93 .98 741S393 1.95
74LS85 1.19 74LSl 94 1.15 74LS395 1.70
74LS86 .45 74LSl95 .95 741S399 2.35
74LS90 .57 74LS196 .89 74L$42 4 2.95
74lS92 .75 74lS197 .89 741S668 1.75
741S93 .75 741$221 1.15 74LS670 2.29

...-------------1 ~~:: ~:::~~~: ~~~ ~:
74lS107 .45 74L$243 1.69 81LS97 1.69
74LS109 .45 7415244 1.49 81LS98 1.69
74LS 112 .43 'OlUIE PRICIM'am TO~~EE

$6.95
3.95
6.95
2.95
8.95
4.95
6.95
5.95

.14

.18

.20
27

.30
24

.36

.43

.58

.49

.58

.67

.70
8 1
.90

1.23
1.14
1.38
1.89

50-100

50- 100

68047 522 .95
68488 19.95
4650 5 22.95
6520 6.95
6522 9.95
6530- X 24.95
6532 17,95
6551 19 95
ZBO-PIO 6.50
ZBOA·PIO 9 50
Zao-GTC 6.50
Z80A·CTC 9.50
Z80-DMA 19.95
ZSOA·DMA 27,95
ZOO-SIO 24.95
Z8OA·SIO 2995

2708( 450nS) 55 75
27081650n5) 5 25
1702A 5.75
MM 5203A Q 14.50
MM5204Q 995

.15

.1.
21
28
.32
.27
.37
.44
.59

.54

.63

.73

.77

.90
1.08
1.35
1.26
1.53
2.09

25--49

25--49

65711..
SIG 2652
8253
2758 EPROM
180 2
Z80A CPU
652 2
6502 CPU

LOW PROFILE
SOCKETS (TIN)

7.95
17.95
350

56995
1295

.16
20
.22
.29
34
.29
.38
.45
.60

1-24

1·24

8259 sass
8275 19 95
8279 9.50
68 10 4.75
6820 6.50
6821 650
6828 10.50
6834 16.95
6845 22.95
684727.95
6850 5.25
6852 5 25
6860 10.95
6862 10.95
6875 595
6880 2.49

$7.95
311.99
2/ 1.99
2/ 1.99

6.95
2.95

3/ 1.99
3 95

3L W1REWRAP
SOCKETS (GOLD)

SUPER IC CLOSEOUT SPECIALS

8pinWoN .55
10 pin WoN (Tin) 65
14 pinWoN .75
16 pinWoN 80
18 pin 'WIN .95
20 pin WoN 1.15
22 pm 'WIN 1.45
24 pin 'WIN 1.35
28 pin 'WW 1.60
40 pin WW 2.20

8pm LP
14 pm LP
16 pin LP
18 pin LP
20 ptn LP
22 pin LP
24 pin LP
28 pin LP
40 pin LP

14411
74lS668
74lS377
74 l S241
8259
656 1 RAM
lM733CN
lM323K

2764 (BKxB) TS
2732 (. Kx8) TS
27 1612516. 5V

(2Kx8) T5
TM S2716 , 5V, 12V
2758, 5V, (450n5)

25IJ -OOl f5VlUPPlI $950 OAC08 S'.l9S
l SIH lO5fSVll _ 1095 DACl 00 995
25IJ ·ADl,lJ (5V1t..I:Mrr 14'.15 I034 FunchonG_M 45 0
IolCt.l66110ASCI15"-ltedI2 95 r.tC4024VCO 2:S5
IICM66140lol, tllSymbol 139S l I.lS66 VCO IS S
MCM667S0Alp/I,IControlI34 S XR2206Functoen Gtntf, torS25
1111·018" & Iolllllfloppy2:0S TR1602B(SY, 12"" , 395
118IOu1lFll:W'Y 2'.l9S AYS1013( SV,12V) 495
119H)1 eu.l F~ J 69S AY51 014A11612 (S·14Vj 69S
I1'.lI-D2Du.1lfk:lppy 4495 AYSI01SAllI63 15\1l 69 5
l 1U DO, OSFIrJppy 4495 1t.l6402 1 '.is
11t7DD. DSFlilppy s.495 1t.l64OJ 19 5
169 1D.1tl~ltor 11952J50 USRT 995
2:143ClockG,ntn lor 1195 16118As(IOS 2495
8100l bol B.1YIY 13SO W(;144 11 1195
87C111 0 boIBIIW)' 2200 4102: 149!l
870Jlbo t TS 1350 WOl941 'J9!l
94C1OVoII to FIftlCorw 12:5 COMS016 lU!l
11!l0 31',O'O't BCO 1395 INS82!lD 1!l9S
14D8l 66 bll 395 AY!>-2376 1315
14D8lll blt 595 AYS-3600 l J1 S
OACOIOtoA 5 95 Ml,l5140MC u s

~~~:-.

•

$3 ,25
3,75
1.25

~ :~ I--:------------.L.-----:-----:::---~-_i
650
4.95
3 ,g5

SURGE
SUPPRESSOR
U5 urgeo nlcs"
Power Sentry
15 Amps 250 Volts

transient suppression

~: Price *39115

....

INTEL CODEC IC
pi N 2910A,­
For Digital

Voice
m85.;:1 II,

For Filter PIN 29 121..... $4 .95 ••.

INTEL 4KR~':JIC

~
Super Fast!

, Super
Low Powert

Part No. 2147 .. . . .$1.95ea.

Operates by applying
12VOC in one d frec­

'.. _ _ tlc n and then revers­
_~';. ) ing po lar ity (or square

:::_...::: wave). Uses 12V DC,
~ Clock Wise Rotation,

ACP ~.~.~~ ~h ~P~d;;re:
PRICE stepping angle.

$"295
~a. 101 0r$34.95

CONNECTORS
.. I! •

STEPPER MOTOR

RS232 SIGNAL TESTER
COEX RS232

'I1c;;iiO:==Jt! Li ne Test er
; ...lIiiiiilil.o....-I ' mlEO Indicators

only$2485

Other Styles Also Available

64K CMOS
RAMCARD

IEEE
Compatible

Uses
Low Pow er
6116 1C's

$29UOO 5Volt
Singl e Supply

Assm and Tested

56.95

ADVANCED .'0
~-COMPUTER \.:.
PRODUCTS ..... ..

CORCOM FILTER
Popular

CORCOM
Filter

$495
6 amps

Compatible Line Co rd Add ... $3. 50

AMD MODEM IC
,

PIN AM79 10
1200Baud

5 Volts

Special ACP Price$9900

Astec RF Modulator
4~~~~~ for

EIIIIii ,. '....( COLOR
:.i &
· r B/W

16K Memory
Expansion Kits 1---------1

for Apple/TRS-80
8 pes 41 16 16K

2OO/250nS $12 95
Spec ify ccmpct er •

CA LL FOR VOLUME PRICING

Model5-52T

PIN 1082 Channel 3 or 4

UV"EPROM"
ERASER

'

MOdel
DE-4

- $89.95
Holds 4 EPROM's

at a lime .
$ 325 .00

REPEAT OF SELL-OUT
58 Key Unencoded Keyboard

_$1985ea.

PARALLEL ALPHA NUMERIC
PRINTER

19 Column Printer prints 16 numerical columns plus 3
columns which have math, alpha and other notations.
Each wheel has 12 posi tions with pcs tticn 12 blank.

Posit ion 11 on numerical columns have decimal point or " . Utilizes 2.75"
wide adding machine tape and a dual color ink ribbon Input data parallel
withfour bit BCDcomparatorc ircuit (schematic provided). Print rate.3 Jines
per seco nd. Operating voltage 22 ·28VDC wit h typical cyc le time of
340mS. Size 61'i'W x3Yo"'H x5~"' Op. New. $9.95 ea. 3/$27

32K STATIC RAM
2 or4 MHz
Expandable

Uses
2114L's

16K 4 MHz Kit $159.95

~~~:~~~~T $129 .95~
• 32K 4 MHz 1..&T • 339_00

BAREBOARD 39.95
Bare Bd w/al1parts less memo 99_95

This is a new 58 key terminal Keyboard
manufactur edby a maior manufacturer.
It Is uncoded with SPST keys unat­
tached to any PC board . Solid molded I------------i
pla stic 11" x 4" base.

16K Apple' Ramcard
LIST 195

ACP

$5995

• Full 1 year warranty
• Top quality - go ld linge rs

• Expand Apple 11 48 K to 64K

• Compatible with Z-80 Softcard"
• Allows system to run with CP/M-. PASCAl.,

DOS 3.3, COBAl., Vlsica lc, etc.
• Supplied with extra 16K RAM & has (2) LED's

Unencoded
KeyPad _

15 key Keypad with
1·10 keys and tab,
return , (-j, (:)and (l

••,,*g"...

Z8001 $99 00 8C08-1 $1 <4 95 6802 P '-495

I~•••~rl•••••••••••••••••~ ZOC02 59 00 2901 g QO 8035 14 95zeo 995 290 11, 1495 803 9 12 95
Z80A 11 95 !)9()(U. 49 95 6Or3 N 34 95
F-6 (3850 ) 1695 6502 995 8755 -4995
2660 16 95 65021, 169 5 8748 4995
1801 975 1M6100 29~ eaoo 3000
eoeOA .( 75 6800 11 75 8OEl6 49 95
8085 ' 4 95 6800B 19 95 68000 129 95

~Cf.lo.\.\. f~:\C\t6G
~ Q"{'I

6 116120 16$7 .95 2147 $5 .99 5290 $1.99
6264·64K 5.95 4 11 599 5298 1.49
41 16·2 1.99 4 14 469 6508 4.50
4116-2 8/12 .95 1101 .99 65 18 6.79
2 101 3.99 1103 99 6561 3 .79
2102 .79 4027 4.69 6604 3.99
2 1L02·2 1.49 4044 3.99 6605 7.99
21LQ2'4 129 4050 469 9130 8.99
2111 3.49 4060 4 69 9140 8.99
2112 3.49 4096 399 934 15 6.99
2114 1.99 4115 1.49 93425 699
2114L-2 3 25 4200 7.95
2 114 l ·4 2.29 4402 1.99
2125 6 99 5280 4 60

~
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CIRCLE 48 ON FREE INFORMATION CARD

Power Line Spikes and Hash often cause
memory loss or errat ic operation. Often
f loppies, printer & processor interact !

OUR patented ISOLATORS elimi nate
equipment interact ion AND curb darnaq­
ing Power Line Spikes, Surges and Hash.

Filtered 3-prong sockets and integral
Spike Suppress ion. 125 VAC, 15 Amp,
1875 W Total · 1 KW per socket.
ISO·1 ISOLATOR. 3 Fi ltered Sockets;

1000 Amp 8/20 usec Spike Sup-
pressor $76.95

ISO·4 ISOLATOR. 6 Filtere d Sockets;
1000 Amp 8/20 usec Spike Sup-
pressor $128.95

ISO·3 SUPER·ISOLATOR. 3 DUAL fil­
tered Sockets ; 2000 Amp 8/20 usec
Spike Suppressor $115.95

ISO-7 SUPER·ISOLATOR. 5 DUAL fil­
tered Sockets; 2000 Amp 8/20 usec
Spike Suppresor $186.95

Master·Charge, Visa, Ame rican Expr ess
TOLL FREE ORDER DESK 1-800-225-4876

(except AK. HI. MA. PR & Canada)

BUY QUALITY ELECTRONIC &
INDUSTRIAL COMPONENTS

From the Source!
: "v.·.·.. ~;.. .~...... . ._~"...... , , '~."; . . <

;r.HIS:M"tIrl:l:sl$~~!4~J1
PO ER SUPPLY mODULE

WIDE RANGE INPUT 3-TERMINAL
SWITCHING REGULATDR
_ BOSCHERT 3T12AP

Input DC vo ltage +1QV to BOV,

~~~eu~ ~~/t~t~~, agL~~~rr;en t
c urrent 0- 12A. Dimensions: S" L
x 4"W - l l\"H 1595 EACH

DC rowlr IUD 1/
POWER-ONE
_HN5-9/0VP_

Input: 1151230 VAC
47-440 Hz. Output :
+5 VDC at 9A . Dimen­
sion s S"W )( 7" L x 3W'H .

1995 EACH

CIRCLE 68 ON FREE INFORMATION CARD

MUFFIII FAilS 115 Vac 50/80 Hz
IMPEDANCE PROTECTED_

HOWARD 4'1,· Sq. x 1'...· 115 CFM U k. New l .lIS .
IMC 4'1,. Sq. x 1'11· 115 CFM New 10.95 .
ETAI 3'l'I. Sq . x 1· 21 CFM New 8.95 •••

220/240 V"" SOI80 Hz-I MPEDA NCE PROTECTED
IM C 4'1," Sq. x 1'/,"1 15 CFM New 9.95 ea.
IM C 10" 0 .0. x 3'/,"230 CFM New 19.95 ea.

1982 enS¥LUANINA mECHANICAL
COLOR TV RTS I TV TUNER

Remot e Con t ro l Amp lifier Channels 2-83 . Sy lvania

wi"nfrared Pre Am p 9.95fSet part N01~9-:3e~!! .

, <, . CASSmE DATA ECORDER
~ 1-7 /8 IPS. 4-TRACK. 2-CHANNEL, c' . DC Saturating Bias. 550 Flux. . . .....Jf!!? revers.alSper inch, per channel.

With rnodmcano..D.. com patible 2995
with personal computers. __

·I!lII I ~~~CTROIlICS
!4r•.~ Adams BlVd ., Farm ing d ale, N.Y. 11735

L516/694-4100 .• Toll Free 800/645-9060

DC 111'I11 11III III
POWER 1B5 -6

In put DC vo ltage 40V, I
output DC voltage +4.5V
to +6.5V. Input-output
min. diU . 4.1VDC.
Dimensions 2W ' )( 2¥." x 1'/. "H.

1350 ' EACH

HAL·TRONIX
P.o . Box 1101

Southga t• . MI4B193

PREAMPLIFIERS
HAL PA- 19-1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at 10ma. Comp lete unit 58.95.
HAL PA-1.4-3 mhz to 1.4 ghz. 10 to 12 db gain op­
erates on 8 to 18 volts at 10 maoComplete unh $12.95 .

(The above umts are ideal for receivers. counters. etc.)......................................

ELECTRONIC KITS
FROM HAL-TRONIX

2304 MHZ DOWN CON VERTERS. TUNES IN ON
CHANN ELS 2 TO 7 ON YOUR OWN HOM E T.V. HAS
FREQUENCY RANG E FROM 2000 MHZ TO 2500
MHZ. EASY TO CONSTRUCT AND COM ES COM­
PLETE WITH ALL PARTS INCLUDING A DIE-CAST
ALUM CAS E AND COAX FITIINGS. REQUIRE A
VARIABLE POWER SUPLY AND ANTENNA (Antenna
can be a dish !ype or coffee can type depending on the
signal strength in you r area.)

2304 MOD 1 (Basic Kit) 519.95
(less case & MIngs)

2304 MOD 2 (Basic/Pre-amp) 529.95
(less case" rllhngs)

2304 MOD 3 (Hi-Gain Pre-amp) 539.95
(Includes case " lill ings)

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAI LABLE. COMES COM PLETE WITH ALL PARTS.
CAS E. TR ANSFORMER. ANTENNA SWITCH AND
CONN ECTORS (Kit) 524 .95
Assembled 534.95
Slotted Microwave Antenna For Above
Downverters 539 .95

SefMl20 c. n•• Ie". Of S.A.1L I1M' Infonol. ftoft . ... l 'ref Ofl otMf
HAl·lItOHIX~._ r. 00'''' by""": U1)2U·11U

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

16 LINE TOU CH TON E DECOD E KIT WITH P.C.
BOARD AND PARTS .. 569.95

12 LINE TOUCH TON E DECODER KIT WITH P.C.
BOARD AND PARTS .. 539.95

16 LINE ENCODER KIT. COMPLETE WITH CASE.
PAD AND COM PONENTS 539.95

12 LINE ENCODE R KIT. COMPLETE WITH CASE.
PAD AND COMPON ENTS 529.95

Complete Sets of P.C. BoardsAvailable For: Unicorn
Robot Project and Heart-A-Matic Project.

MANY. MANY OTHER KITS AVAILABLE

SHIP9IHG g:~~:~so~~~~~~~N~~~~I=:~~S~~~~gu~s~~DT
IHf~ATIOH , ~ ~"~[~~lIIl~~~~~~~$~-::~~l~~~ 1~~i~~~:DDIT10H
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JAVANCO
LINEORDER

-0-

FREE

---------- ------DIK -I 0 (l0) UNIVER SAL SICN AL DIODES . SUCH AS .n 34 . 1n 6 0 . 1n 64 . l n2 9 5
AND ECC-177 . PACKED IN A REUSEABLE PLASTIC CASE.

SO 65 prc,

DCK- I0~ (l 00) PRlIlTED CIRCUIT~CAPS . P I Cl:ED FROM STOCI ~ASSURE
• THE CORRECT ASSORTMENT OF VAI.UES FOR EVERYDAY USE.

52.50 l'KC.

DCK-2 5 HICH VOI.TACE CERAHIC DI SC CAPACITOllS . lK'r TO 7.5 Kv .
S2. 9 0 prc.

DCK-21

DCI -18 118) LONG LEA~~APACITORS . HAND P ICKED FOR THE~
BEST VALUES I N STOCK. I \

9 0e PKG.

~ ~
CLX-25 (2 5) ASSORTED FIXED 11lIlUCTOR CHOKES AND COI LS. AXIAL AIID

PRlllTED CIR CUIT TYPES . , -
51. 70 prc.

Q 9 n
CLK-I0 (l0) ADJUSTABLE CAN_11r E RF-IF COI LS . LARGE AllIl SMALL TYPES. ~

$2. 35 PKG.

CLX~ ( 20 ) OPEN WI1lIlING 5~~~~~'COILS ~

(21) HIGH QUALITY POLYSTYRlllE CAPACITORS . TIIESE CAl! REPLACE
MICA.FIUI ,PAPER A!!Il CERAMIC TYPES IN HOST CASES .

____ _ _ ....,._-----'~I".J.O!liO~K"'G~_-- - ---------

$15 .00
PROGRAM­
FOR HEAT-

TOLL
Tn . 37201

5 .164583 MHZ
5 . 14791 7 MHZ
5 .131250 HIlZ
5.156250 MHZ
3691 .667 KHZ KHZ
365 0 .000 KHZ KHZ
36 9 5 . 83 3 KHZ KHZ
3 6 54. 167 KHZ KHZ
377 9.167 KHZ KHZ
3 . 775 .00 MHZ
3 73 7 . 500 KHZ KHZ
3733. 3 3 3 KHZ HHZ
37 75.00 KHZ KHZ
5 .0688 HIlZ

EP-1001
AN AUTOMATIC
MER DESIGNED
ING SYSTEMS .
IT OVERRI VES THE THER­
MOSTAT DURING NI TE HRS
TO SAVE $$ OFF YOUR
WINTER FUEL BILL,COMES
WITH INSTRUCTIONS
EP-1001 FUEL SAVER

CRY- 21
CRY-22
CRY-23
CRY- 24
CRY-25
CRY-26
CRY-27
CRY-28
CRY-29

WE HAVE HAD NUMEROUS CALLS CRY- 30
FOR CRYSTALS. SOME ARE PC CRY- 31
LEAD SOME ARE LONC LEAD CRY- 32
50 ME, SMALL CASE. SOME REG. CRY- 3 3

YOUR CHOIC E $1. 90 EACH CRY-34

CRYSTALS•••

~~

AC-1004

Shielded cable . very flexible . 7 ft.
len~ th s. 1/8" diameter .. woven copper
braId shie ld with polyethylene core and
black pvc outer insulation . prestripped
ends and solid tinned copper core wi r e.

PRICE
1 seven f oot length 90C
1 bundle ( 40 ) se ven foot lengths $20 . 00

CRY-l 6 .1804 HlIZ
CRY-2 5 . 6 9 50 MHZ
CRY- 3 5 .7150 MHZ
CRY-4 14.4 MHZ
CRY-5 32 _9 MHZ
CRY- 7 5 .72 50 MHZ
CRY- 8 6. 1505 MHZ
CRY- I 0 3 2 .700 MHZ
CRY- l! 6 .1 90 4 MHZ
CRY-1 2 5 .73 50 HlIZ
CRY- 13 6 . 17 04 MHZ
CRY- 14 3 .233 3 MHZ
CRY- 16 3 . 30 00 MHZ
CRY- IB 5.1 75 MHZ
CRY- 19 5 . 1398 MHZ
CRY- 20 56 .99 3750 MHZ

PSCK- I08 POLYSTYRENE KIT 51 2 .25

~~~S~~:~o:~~:l ui~:da:~LY __----,
voltage. , . th••• a re t he

~:~:u;~i~~ ~~~i~i~;·r
and l ow failure rate .
18 TPYES of ( 6 ) PCS . . .
10 8 POLYSYPRENE CAPS
aga i n packed i n a r e- :., .
us eable hin ed to box.

1-800-251-5555
160 2~d Ave .S. &ashvil1e,

(J)
a
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cr:
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rc.rn~tJlJ the first name in Counters!

Power.

The CT-90 is the most versa tile. featur e packed counter ava ilable for less
than 5300.00! Advanced design feat ures include; three selectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed! Also. a 1OmHz TC XO time
base is used which enables easy zero beat calibration checks against WW V.
Optionally; an internal nicad battery pack,ext ernal tim e base inp ut and Mic ro­
power high stability crystal oven time base are available. Th e CT-9O,
performan ce you can count on!

9 DIGITS 600 MHz $129 95
SP ECI FICATIONS: WIRED
Range: 20 Hz to 600 MH z
Sens itivity: Less than 10 MV to 150 MH z

Less than 50 MV to 500 MHz
Resolution: 0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

Displ ay: 9 digits 0.4" LED
Tim e base: Standard-IO .000 mHz, 1.0 ppm 2(}'40"C.

Optional Micro-power ovelHl.l ppm 2(}.4Q"C
8-15 VAC @ 250 rna

UKU.
C T·'90Wlt'lId.I ) C"' . WTMQ' $129,4$
CT·90 KIL9O..t.,. plIltl .... ...
ralOly 109 ,9S
" C-l AC . ,b pWf 39 S
BP· ' NICad p.c k -+o AC
Ad. ptrrfC harlc r 12.9.5
QV.!. MlC: ro.~fiO..n
tllMN.U 4995
E:UCrJlll tlnlcMH lllpIIl 14 95

7 DIGITS 525 MHz

Display:
Tim e base:
Power:

84 .95
3.95

12.95

599.95

PRICES;

CT-70 wired, 1 year warranty
CT-70 Kit, 90 day parts war­
ranty
AC-l AC adap ter
BP-l Nicad pack +"AC
adap ter/c harger

Th e CT-70 breaks the price barri er on lab quality frequency counters,
D elu xe features such~ thr ee frequ ency rang es - eac h with pre-amplification,
dual selectab le gate times. and gate acti vity indicat ion make measurements a
snap. Th e wide frequency range enables you to accurately measur e signals

from audio thru UHF with 1.0 ppm accuracy - that' s .OOOI %! The CT-70 is
the answer to all your measurem ent needs, in the field, lab or ham shack.

SPECIFICATION S;
Range: 20 Hz to 525 MHz
Sensitivity: Less than 50 MV to 150 MHz

Less than 150 MV to 500 MHz
Resolution: 1.0 Hz (5 MHz range)

10.0 Hz (50 MH z range)
100.0 Hz (500 MHz range)
7 digits 0 .4" LED
1.0 ppm TC XO 20 _4Q°C
12 VAC@ 250 rna

7 DIGITS 500 MHz $79 95
WIRED

Display:
Tim e base:
Power:

PRICES;
MINl-IOO wired, I year
warr anty .579 .95
AC-"Z Ac adapte r for MINI-
100 3.95
BP-Z Nicad pack and AC
adapter/ charger 12.95

Here' s a handy, genera l purpos e counter that provides most counter
functions at an unbelievabl e price. The MINl-IOO doesn't have the full

frequency range or input impedance qualities found in higher price units, but
for basic RF signal measurements. it can't be beat! Acc ura te measurements
can be made from I MHz all the way up t05 00 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the reso lution
desired Add the nicad pac k option and the MINI-IOO makes an ideal addition
to your tool box for " in-tho-field ' freque ncy checks and repa irs,

SPECIFICATIONS;
Range: 1 MH z to 500 MHz
Sens itivity: Less than 25 MV
Resolution: 100 Hz (s low gate)

1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 2(}.4Q"C
5 VDC @ 200 rna

DIGITAL MULTIMETER $99 ~IRED
SPECIFICATIONS;
DCIAC volts: lOOuV to I KV, 5 ranges
DCl AC

29.95

119.95
14.95

5159.95

10 Mego hms, Dc/AC volts
0.1% basic DC volts
4 'C cells

0.1 uA to 2.0 Amp s, 5 ranges
0.1 ohms to 20 Megohm s, 6 ranges

~
CT-50 wired, I year warranty
CT-50 Ki~ 90 day parts
warranty
RA-I , receiver adapter kit
RA-I wired and pre-program­
med (send copy of receiver
schematic)

curre nt
Resistan ce:
Input
impedance:
Acc uracy.
Power.

$159~IRED

Th e DM~700 offers pr ofessional quality performa nce at a hobbyist prier.
Features Include: 26 different rmgn and 5 funct ions, all arra nged in a
conv enient, easy to use format. Measur ements are d isplayed on a large 3~

digit, \.7 inch LED readou t with auto matic decima l placement, auto mat ic
po lar ity, overr ange indicanon and oVn' I08d protection up to 1250 volts on all
ranges, making it virtually goof-p roof! T he DM~700 looks great, a handsome,
jet black , ru gged ASS case with convenient retractable ti lt bail makes it an
Ideal add ition to any shop.

79.95
3.95

19.95
2.95

599.95

SP ECIFICATIONS;

20 Hz to 600 MH z The CT-50 is a versa tile lab bench counter that will measure up t0600 MHz
Less than 25 mv to 150 MHz with 8 digit precision. And, one of its best features is the Receive Fre quency
Less than 150 mv to 600 MHz Adapt er, which turns the CT-50 into a digita l readout for any receiver. Th e
1.0 Hz (60 MHz range) d "1 d f . d a si .
10.0 Hz (600 MHz range) a Apter 1S easi y programme lor any receiver an a Simple connect ion to the
8 digits 0.4 " LED rece iver s VFO is all that is requir ed for use. Addingthe receiver adapter in no
2.0 ppm 2(}.4Q"C way limits the ope ration of the CT-50 , the adapte r can be conveniently
110 VAC or 12 VDC switched on or off Th e CT-50 , a counte r that can work do~lo- duty!

D isplay:
Tim e base:
Power:

8 DIGITS 600 MHz

~
OM700wind, I yearwarranty
DM-700 Kit, 90 day parts
warranty
AC- l. AC adaptor
BP-3, Nicad pack +AC
adap ter! charger
MP-1. P robe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

Fo r high resolution audio meas urements, multiplies
UP in frequency.

• Grea t for PL tones
• Multiplies by 10 or 100
• 0.0 I Hz resolution!

529 95 Kit $3995 Wired

Telescopic whip antenna- BNC plug 5 7.95
High impedance probe. light loading . .. 15.95
Low pass probe, for audio measurements . . . 15.95
Direct probe. general purpose usage 12.95
Tilt bail, for CT 70, 90, MI NI-lOO . . . . . . . . . . . .. .. . . . . . . . . 3.95
Color burst calibration unit. ca libra tes count er

against colo r TV signal . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . 14.95

For measur ing extr emely weak signals from 10 to l, COJ

MH:. Small su e. powe red by plug transfor mer-included .
• Flat 25 db gain
• BNC Conne ctors
• G reat for sniffing RF with pick-up loop

534 95 Kit 54 4 95 Wired

r ~mS?1J ~I~ []'Imlns i ' )[W -:=- A~ TI R \ IS Sa t"la",on gu a ,ant••d - •• om,n.lo, 10 da y, ,I not pl.o, od
~ • ~ .. • c.:::z.:I ~8? re tvr n In 0"91"0\ form ' o r I.fund Add S~ for , f'llp p ,ng •

2575 BAIRD RD • PEN' FIELD NY 14526 PHO NE ORDERS ,n, u,o n' . to a mo..mum oI5 10 0'.".0, od d I S" coo odd
, , CALL '716-586-3950 51 O, d. " und. , 5 10 odd 51 S0 N y ,. .. d on" od d "" 0'
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Z-80 74LSOO
2101 256 x 4 (450 n5 ) 1.95 2.5 Mhz 8035 5.95 680 00 59 .95 74LSOO .24 74LS173 .6'
5101 256 x 4 (4 50 n5) (cmo s ) 3.95 Z80-CPU 3.95 8039 6.95 68 00 3.95 74 LS01 .25 74 LS174 .5,
2102-1 1024 x 1 (450n5) .89 Z80-CTC 4.49 INS-8060 17.95 68 02 7.95 74LS02 .25 74LS175 .5:
2102 L-4 1024 x 1 (450n5) (LP) .99 Z8 0-DART 10.95 INS-8073 24.95 68 08 13 .90 74 LS03 .25 74 LS 181 2.1:
21 02 L-2 1024 x 1 (250n5) (LP ) 1.49 Z80- DMA 14 .95 8080 3.95 6809E 19 .95 74LS04 .24 74 LS 189 8.9!
211 1 256 x 4 (45 0 n5 ) 2.49 Z8 0-P IO 4.49 8085 5.95 6809 11 .95 74L S05 .25 74 LS19 0 .8'
2112 256 x 4 (45 0n 5) 2 .99 Z8 0-S IO /0 16.95 8085A -2 11.95 68 10 2.95 74 LS08 .28 74 LS19 1 .8'
2114 1024 x 4 (45 0 n5) 8/9 .95 Z8 0-S IO /1 16 .95 8086 29.95 6820 4.35 74 LS09 .29 74 LS192 .J !
2114 L-4 1024 x 4 (45 0 n5) (LP) 8/12.95 Z8 0-S IO /2 16 .95 8087 CALL 682 1 3.25 74 LS1 0 .25 74 LS193 .7'
2114 L-3 10 24 x 4 (300 n5) (LP ) 8/13.45 Z8 0-St0/9 16.95 8088 39.95 6828 14 .95 74 LS 11 .35 74LS194 .6!
2114 L-2 1024 x 4 (200n5) (LP) 8/13.95 4.0 Mhz 8089 89.95 684 0 12.95 74 LS12 .35 74LS195 .6!
214 7 4096 x 1 (55n5) 4 .95 8155 6.95 6843 34.95 74 LS 13 .45 74L S1 96 .7!
T MS40 44-4 4096 x 1 (450 n5) 3 .49 Z8 0A-CPU 4.95 815 5-2 7.95 6844 25.95 74 LS14 .59 74 LS197 .7!
T MS 4044-3 4096 x 1 (3 00n5) 3 .99 Z8 0A-CTC 4.95 8156 6.95 6845 14 .95 74 LS15 .35 74LS221 .81
TMS4044-2 4096 x 1 (2 00n5 ) 4 .49 Z8 0A-DART 11 .95 8185 29.95 6847 11 .95 74 LS20 .25 74LS240 .91
MK4 118 10 24 x 8 (25 0n5) 9 .95 Z8 0A-DMA 16.95 8185-2 39.95 685 0 3.25 74LS21 .29 74L S24 1 .9!
T MM2016-200 2048 x 8 (200n5) 4 .15 Z80A- PI O 4.95 8741 39.95 6852 5.75 74 LS22 .25 74 LS242 .9!
T MM201 6-150 2048 x 8 (1 50 n5 ) 4 .95 Z80 A-SI O/0 16.95 8748 24.95 686 0 9.95 74L S 26 .29 74 LS243 .9!
T MM201 6-10 0 2048 x 8 (1 00 n5) 6.15 Z80 A-SI O/1 16 .95 8755 24.95 6862 11.95 74 LS27 .29 74 LS244 .9!
HM6 116-4 2048 x 8 (200n5 ) (c mos) 4 .75 Z80 A-SIO/ 2 16 .95 6875 6.95 74 LS 28 .35 74 LS245 1.4!
HM6116-3 2048 x 8 (150 n5) (cmo s) 4.9 5 Z80A -SI O/ 9 16 .95 6880 2.2 5 74 LS30 .25 74 LS247 .7!
HM6 116-2 2048 x 8 (120 n5 ) (c mos) 8.95 6.0 Mhz 8200 6883 22 .95 74 LS32 .29 74LS 248 .9!
HM6116LP-4 2048 x 8 (2 00n5) (em o5HL P) 5.95 Z80B-C P U 11.9 5 68047 24 .95 74 LS33 .55 74 LS249 .9!
HM61 16LP-3 2048 x 8 (150n5) (emo5HLP) 6.95 Z80B- C TC 13.95 8202 24.95 68488 19.95 74L S37 .35 74 LS25 1 .S!
HM6 116LP-2 2048 x 8 (120n5 ) (e mo5HLP) 10. 95 Z80 B- PI O 13.95 8203 39.95 6800 ' 1MHZ 74 LS38 .35 74LS253 .S!
Z-6 132 4096 x 8 (30 0n5 ) (0 5tat) 34.95 Z80 B-D ART 19 .95 8205 3.50

68B OO 10 .95 74 LS4 0 .25 74 LS25 7 .S!
8212 1.80

68B02 22 .25 74 LS 42 .49 74L S 258 .S!LP ;: Low Power Qs la t ': Q uas i -Sta tic Z ILOG 8214 3.85
68B09 E 29 .95 74 LS4 7 .75 74L S 25 9 2.n

Z6 132 34 .95 8216 1.75
68 B09 29.95 74LS48 .75 74L S 260 .S!

Z86 71 39 .95 8224 2.25
68B10 6.95 74 LS49 .75 74 LS266 . 5 ~

DYNAMIC RAMS 8226 1.80
68 B2 1 6.95 74L S51 .25 74 LS273 1 . 4 ~

8228 3.49
68 B45 19.95 74 LS 54 .29 74 LS275 3.3 f

T MS40 27 4096 x 1 (250n 5) 1.99 CRYSTALS 8231 ca ll
68B50 5.95 74 LS 55 .29 74L S 279 .4!

UPD411 4096 x 1 (300 n5) 3.0 0 32 .768 khz 1.95
8237 19.95

68BOO ' 2 MHZ 74 LS63 1.25 74 LS280 1.91
MM5280 4096 x 1 (300n5) 3. 00 1.0 mh z 4.95

823 7-5 21.95 74 LS 73 .39 74LS283 .6!
MK4 108 8192 x 1 (200n 5) 1.95 1.8432 4 .95

8238 4.49 74 LS 74 .35 74 LS290 .8!
MM5298 8192 x 1 (250 n5) 1.85 2.0 3.95

8243 4.45 74 LS 75 .39 74 LS 293 .8E
4 116 -3 00 163 84 x 1 (300n 5) 8/ 11 .75 2.097 152 3 .95

8250 10.95 6500 74 LS76 .39 74 LS29 5 .95
41 16-2 50 16384 x 1 (250 n5) 8/ 11 .95 2.4576 3.95

8251 4.49 1 MHZ 74 LS 78 .49 74LS 298 .85
4116-20 0 16384 x 1 (200n5) 8/ 12.95 3.2768 3.95

8253 6.95 6502 4.9 5 74 LS83 .60 74L S29 9 t.rs
4116-150 163 84 x 1 (15 0n 5) 8/1 4 .95 3.579535 3 .95

8253-5 7.95 6504 6.95 74 LS85 .69 74 LS323 3.5C
4116 -120 16384 x 1 (120 n5) 8/29.9 5 4.0 3.95

8255 4.49 6505 8.95 74 LS86 .39 74 LS 324 1 .7~

2118 16384 x 1 (150n 5) (5.) 4.9 5 5.0 3 .95
825 5-5 5.25 6507 9.95 74L S90 .55 74 LS352 1.2!

4164-200 65 536 x 1 (200n 5) (5.) 5-.95 5.0688 3 .95
8257 7.95 6520 4.35 74LS91 .89 74LS353 1.2!

4 164-150 65536 x 1 (150n5 ) (5.) 6.95 5. 185 3.95
8257 -5 8.95 6522 7.9 5 74 LS92 .55 74 LS363 1.3f

5.7143 3.95
8259 6.90 6532 9.95 74 LS9 3 .55 74 LS364 1.9f5V =sing le 5 vo lt supply

6.0 3.95
8259·5 7.50 6545 22 .50 74 LS95 .75 74LS 365 .45

6.144 3.95
827 1 39.95 6551 1 1.85 74 LS96 .89 74 LS366 .45

6.5536 3.95
8272 39.95 2 MHZ 74 LS1 07 .39 74 LS367 .as

EPROMS 8.0 3.95
8275 29.95 65 02A 6.95 74 LS1 09 .39 74 LS368 .as

10 .738635 3.95
8279 8.95 6522A 9.95 74 LS1 12 .39 74 LS373 .95

1702 256 x 8 (1U5) 14.31 81 8 3.95
8279-5 10.00 6532A 11.95 74 LS1 13 .39 74 LS3 74 .95

27 08 1024 x 8 (450n5) 15. 0 3.95
8282 6.50 654 5A 27.95 74LS1 14 .39 74LS377 1.35

27 58 1024 x 8 (4 50 n5 ) (5 .) 16.0 3.95
8283 6.50 6551A 11.95 74LS122 .45 74 LS3 78 1.11

2716 2048 x 8 (450n5) (5 . ) 17.430 3.95
8284 5.50 3 MHZ 74 LS12 3 .79 74 LS379 1 . 3 ~

2716- 1 2048 x 8 (350n5 ) (5. ) 18.0 3.9 5
8286 6.50 6502B 14 .95 74LS124 2.90 74 LS38 5 1.9C

T MS 251 6 2048 x 8 (450n5) (5. ) 18 .432 3.9 5
828 7 6.50 74LS125 .49 74LS386 .4~

T MS 2716 2048 x 8 (4 50 n5 ) 20.0 3.95
8288 25.00 74LS126 .49 74 LS390 1.H

T MS 2532 4096 x 8 (4 50 n5 ) (5.) 22 .1184 3.95
8289 49.95 UARTS 74 LS132 .59 74 LS393 1.1!

2732 4096 x 8 (4 50n5 ) (5 .) 32 .0 3.95 AY3-1 014 6.95 74 LS 133 .59 74 LS39 5 1.H
2732-250 4096 x 8 (250n5) (5 . ) AY5-1 013 3.95 74LS136 .39 74 LS39 9 1.45
2732 -2 00 4096 x 8 (2 00n5 ) (5. ) DISC

AY3-10 15 6.95 74 LS 137 .99 74 LS424 2.9~

2764 8 192 x 8 (45 0n5 ) (5. ) CRT
CONTROLLERS PT1472 9.95 74 LS138 .55 74 LS44 7 .31

2764-2 50 8192 x 8 (2 50n5 ) (5.) 177 1 16.95 TR16 02 3.95 74 LS1 39 .55 74L S490 1 . 9~

2764-200 8192 x 8 (200n 5) (5. ) CONTROLLERS 179 1 24 .95 235 0 9 .95 74LS145 1.20 74LS624 3.95
T MS 2564 8192 x 8 (4 50n5 ) (5.) 6845 14 .95 17 93 26 .95 2651 8 .95 74 LS 147 2.4 9 74L S640 2.2C
MC68764 8192 x 8 (450 n5) (5.)(24 pi n) 68 B45 35 .95 1795 49 .95 TM S6 011 5.95 74 LS148 1.35 74LS645 2.2C

HD46505SP 15 .9 5 1797 49.95 IM640 2 7.95 74 LS151 .55 74LS668 1.65
5. - Si ngle 5 Volt Su pp ly 6847 12 .25 2791 54 .95 IM640 3 8.95 74 LS1 53 .55 74 LS 669 1.85

MC1372 6.95 2793 54 .95 INS8250 10.95 74 LS154 1.90 74L S670 1.45
68 047 24 .95 2795 59 .95 GENERATORS

74LS155 .69 74 LS674 9.65
8275 29 .95 2797 59 .95 74LS156 .69 74L S682 3.2C
7220 99 .95 6843 34 .95 BIT-RATE 74LS157 .65 74 LS683 3.2C
C RT5027 39 .95 8272 39 .95 MC14411 11.95 74 LS158 .59 74 LS684 3.2C
C RT5037 49 .95 UPD765 39 .95 BR1941 11 .95 74 LS 160 .69 74 LS685 3.2CTimer
TMS9918A 39 .95 4702 12 .95 74 LS161 .65 74 LS688 2.4C1691 17.95
DP835 0 49 .95 2143 18.95 COM5016 16.95 74 LS162 .69 74 LS689 3.2C

COM8 116 10 .95 74 LS163 .65 74 LS783 24 .95
MM5307 10.95 74 LS164 .69 81 LS9 5 1.45

CONNECTORS FUNCTION 74 LS165 .95 81LS96 1.49
RS232 MALE 2.50 MC40 24 3.95 74 LS166 1.95 81LS9 7 1.49
RS232 FEMALE 3.25 LM566 1.49 74 LS168 1.75 81 LS98 1.49
RS232 HOOD 1.25 XR22 06 3.75 74LS169 1.75 25 LS2521 2.8C
S-100 ST 3.95 8038 3.95 74LS170 1.49 25 LS2569 4.25
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.19 74132 .45 LM301 .34 LM340 (s•• 7800) LM566 1.49 LM180 0 2.3 7 CA 3023 2.75 CA 3082 1.6 5 4000 .29 4527 1.95

.19 74136 .50 LM301H .79 LM348 .99 LM567 .89 LM1812 8.2 5 C A 3039 1.29 CA 308 3 1.55 4001 .25 4528 1.1 9

.1 9 74141 .65 LM307 .45 LM350K 4.95 NE57 0 3.95 LM1830 3.5 0 C A 3046 1.25 C A 30 86 .80 4002 .25 4531 .95

.19 74142 2.95 LM308 .69 LM350T 4.60 NE571 2.95 LM1871 5.49 C A 3059 2.90 C A 3089 2.9 9 4006 .89 4532 1.95

.19 74143 2.95 LM308 H 1.15 LM358 .69 NE592 2.75 LM1872 5.49 C A 306 0 2.90 CA 3096 3.4 9 4007 .29 4538 1.95

.25 74 145 .60 LM309 H 1 .95 LM359 1.79 LM70 9 .59 LM1877 3.25 CA 306 5 1.75 CA 3130 1.30 4008 .95 4539 1.95

.29 74147 1.75 LM309 K 1.25 LM376 3.75 LM71 0 .75 LM1889 1.95 CA 30 80 1.10 CA 314 0 1.15 4009 .39 4541 2.64

.29 74 148 1.20 LM310 1.75 LM377 1.95 LM711 .79 LM1896 1.75 CA 3081 1.65 CA 3146 1.85 4010 .45 4543 1.1 9

.24 74150 1.35 LM31 1 .64 LM378 2.5 0 LM723 .49 ULN2003 2.49 CA 3160 1.19 4011 .25 4553 5.79

.19 74151 .55 LM311 H .89 LM379 4.50 LM723H .55 LM2877 2.05 4012 .25 4555 .95

.1 9 74152 .65 LM312H 1.75 LM380 .89 LM733 .98 LM2878 2.25 TI 4013 .38 4556 .95

.25 74153 .55 LM317K 3.95 LM380 N·8 1.10 LM74 1 .35 LM2900 .85 401 4 .79 4581 1.95

.30 74 154 1.25 LM317T 1.19 LM381 1.60 LM741N·14 .35 LM2901 1.00 TL494 4.20 7536 5 1.95 4015 .39 4582 1.9 5

.35 74155 .75 LM318 1.49 LM382 1.60 LM741H .40 LM3900 .59 TL496 1.65 7545 0 .59 4016 .39 4584 .75

.49 74156 .65 LM318H 1.59 LM383 1.95 LM747 .69 LM3905 1.25 TL497 3.25 75451 .39 4017 .69 4585 .75

.25 74157 .55 LM319 H 1.90 LM384 1.95 LM748 .59 LM3909 .98 751 07 1.49 75452 .39 40 18 .79 4702 12.95

.25 74 159 1.65 LM319 1.25 LM386 .89 LM10 14 1.19 LM3911 2.25 75110 1.95 7545 3 .39 4019 .39 74COO .35

.19 74160 .85 LM320 (see 7900) LM387 1.40 LM13 03 1.95 LM3914 3.95 751 50 1.95 75 454 .39 4020 .75 74C02 .35

.35 74161 .69 LM322 1.65 LM389 1.35 LM1310 1.49 LM391 5 3.95 7515 4 1.95 75491 .79 402 1 .79 74 C04 .35

.35 74162 .85 LM323 K 4.95 LM390 1.9 5 MC1330 1.69 LM3916 3.95 75 188 1.25 75492 .79 4022 .79 74C08 .35

.29 741 63 .69 LM324 .59 LM392 .69 MC1349 1.89 MC4 024 3.9 5 75 189 1.25 75493 .89 4023 .29 74C10 .35

.29 74164 .85 LM329 .65 LM394H 4.6 0 MC13 50 1.19 MC40 44 4.50 75494 .89 4024 .65 74C1 4 .59

.29 74165 .85 LM331 3.95 LM399 H 5.00 MC1 358 1.69 RC41 36 1.25 4025 .29 74C20 .35

.29 74166 1.00 LM334 1.19 NE531 2.95 MC1372 6.95 RC41 51 3.95 BI FET 402 6 1.65 74C30 .35

.45 74167 2.95 LM335 1.40 NE555 .34 LM1414 1.59 LM4250 1.75 402 7 .45 74C32 .39

.19 74170 1.65 LM336 1.75 NE5 56 .65 LM1458 .59 LM4500 3.25 TL0 71 .79 TL0 84 2.19 4028 .69 74C 42 1.29

.29 74172 5.95 LM337 K 3.95 NE558 1.5 0 LM1488 .69 RC 4558 .69 n072 1.19 LF347 2.19 4029 .79 74 C48 1.99

.45 74173 .75 LM337T 1.95 NE561 24 .95 LM1489 .69 LM130 80 1.29 TL074 2.19 LF3 51 .60 4030 .39 74 C73 .65

.29 74174 .89 LM338K 6.95 NE564 2.95 LM1496 .85 LM136 00 1.49 TL0 81 .79 LF35 3 1.00 4034 1.95 74C74 .65

.29 74175 .89 LM339 .99 LM565 .99 LM1558 H 3.10 LM13700 1.49 T L082 1.19 LF35 5 1.10 4035 .85 74 C76 .80

.19 74176 .89 TL0 83 1.19 LF356 1.10 404 0 .75 74 C83 1.95

.49 74177 .75 H · TO · 5 CAN T · TO·220 K · T O·3 LF357 1.40 4041 .75 74 C8 5 1.95

.65 74178 1.1 5 4042 .69 74C86 .39

.69 7417 9 1.75

VOLTAGE 4043 .85 74 C89 4.50
.69 74180 .75 74S00 INT ERFACE 4044 .79 74 C9 0 1.19
.69 74 18 1 2.2 5 8T2 6 1.5 9 4046 .85 74C93 1.7 5
.69 741 82 .75 74 5 00 .32 745163 1.95 8T 28 1.8 9 REGULATORS 404 7 .95 74C 95 .99
.69 74184 2.00 74502 .35 745 168 3.95 8T95 .89 4049 .35 74C10 7 .89
.19 74185 2.00 74 503 .35 745169 3.95 8T96 .89 780 5T .75 7905T .85 4050 .35 74C150 '5.75
.23 74190 1.1 5 74504 .35 745 174 .9 5 8T97 .89 7808T .75 7908T .85 4051 .79 74C 151 2.25
.23 7419 1 1.1 5 74505 .35 745175 .95 8T 98 .89 781 2T .75 7912T .85 4053 .79 74C 154 3.25
.2 3 74192 .79 74508 .35 745 181 3.95 OM8131 2.95 781 5T .75 7915T .85 4060 .89 74C157 1.75
.23 7419 3 .79 74509 .40 745 18 2 2.9 5 OP830 4 2.29 7-824T .75 792 4T .85 4066 .39 74C160 1.19
.3 5 74194 .85 74510 .35 745188 1.95 0 5 8835 1.99 78 05K 1.39 790 5 K 1.49 4068 .39 74 C161 1.19
.29 74195 .85 74511 .35 745 18 9 6.95 058836 .99 781 2K 1.39 79 12K 1.4 9 4069 .29 74C162 1.1 9
.3 4 74196 .79 74515 .35 745194 1.49

MISC. 7815K 1.39 79 15K 1.49 4070 .35 74C163 1.19
.33 74197 .75 74 520 .35 7451 95 1.4 9 78 24K 1.39 7924K 1.49 40 71 .29 74C1 64 1.39
.45 74198 1.35 74 522 .35 7451 96 1.49 ULN2003

4072 .29 74 C 165 2.00
.35 74199 1.3 5 74530 .35 7451 97 1.49 3242 78 L05 .69 79 L05 .79 4073 .29 74 C173 .79
.5 9 74221 1.35 74 532 .4 0 745201 6.95 334 1 78L 12 .69 79L1 2 .79 4075 .29 74C174 1.19

1. 10 74246 1.35 74537 .88 74 5 225 7.95 MC347 0 78 L15 .69 79L15 .79 40 76 .79 74C175 1.19
.95 74247 1.25 74538 .85 745240 2.20 MC3480 78 H05 K 9.95 LM323 K 4.95 4078 .29 74 C192 1.49
.50 74248 1.85 74540 .35 745241 2.20 11 C90 78 H12 K 9.95 UA78540 1.95 408 1 .29 74C193 1.49
.59 74249 1.95 74551 .35 74 5244 2.2 0 95 H90

4082 .29 74C195 1.39
.35 74251 .75 74564 .40 745251 .95 2513·001 UP T = T O·220 K · TO·3

4085 .95 74C 200 5.75
2.1 5 74259 2.2 5 74565 .40 745253 .95 25 13- 002 LOW L · TO -92

4086 .95 74 C221 1.75
.35 74265 1.35 74574 .50 745 257 .95 4093 .49 74C 373 2.45
.40 74273 1.95 74585 1.99 745 258 .95 4098 2.49 74C374 2.45
.50 74276 1.25 74586 .50 74 5260 .79 4099 1.95 74C901 .39
.35 7427 9 .75 745112 .50 745274 19.95 1440 9 12.95 74C902 .85
.65 74283 2.00 74 5 113 .50 745 275 19.95 14410 12.95 74C 903 .85; .55 74284 3.75 745114 .55 745 280 1.95 14411 11.95 74C90 5 10.95; .70 74285 3.75 74 51 24 2.75 745287 1.90 14412 12 .95 74C906 .95

T 2.75 74290 .95 745132 1.24 745 288 1.90 144 19 7.95 74C907 1.00
l O 1.7 5 74293 .75 745133 .45 745 289. 6 .89 14433 4.18 74C90 8 2.00
l7 .30 74298 .85 745 134 .50 745301 6.95 45 02 .95 74C90 9 2.75
39 .4 5 74351 2.25 745135 .89 745373 2.4 5 4503 .65 74C910 9.95
10 .45 74365 .65 745138 .85 745374 2.45 4508 1.95 74C911 8.9 511 .55 74366 .65 745139 .85 74 5381 7.95 45 10 .85 74C912 8.9 5
16 1.5 5 74367 .65 745140 .55 74 5 38 7 1.9 5 45 11 .85 74C 914 1.95
20 1.2 0 74368 .65 74 5 151 .95 745 41 2 2.98 4512 .85 74C915 1.19
21 .29 74376 2.20 745153 .95 745471 4.95 4514 1.25 74C918 2.75
22 .45 74390 1.75 745 157 .95 74 5472 4.95 4515 1.79 74C920 17.9 5
23 .49 74393 1.35 7451 58 .95 745 474 4.95 4516 1.55 74C921 15.95
25 .45 74425 3.15 745161 1.95 74548 2 15.25 4518 .89 74C922 4.49
26 .4 5 74426 .85 745162 1.95 745 570 2.95 4519 .39 74 C923 4.95
28 .55 74490 2.55 745571 2.95 452 0 .79 74 C925 5.95

4522 1.2 5 74C926 7.95
4526 1.2 5 74 C928 7.95

CLOCK 74 C929 19.9 5

CIRCUITS
SOUN D CHIPS5314 4.95

5369 3.95 76477 3.955375 4.95 76489 8.9 558167 8.95 AY3·8910 12.9558174 11.95 AY3·8912 12 .95M5832 6.95 MC3340 1.49
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OPTO- 1-99

ISOLATORS 2N918 .50 MPS3706 .15 .13

MPS91 8 .25 2N3772 1.85 .15 .10 .09
1.00 MCA-7

2N3903 .25
.17

2N2102 .50 .201.10 MCA -255 .18 .152N 2218 .50 2N3904 .10 .29.69 IL-l
2N 2218 A .5 0 2N3906 .10 .30 .18 .151.75 ILA-30
2N 2219 .50 2N 4122 .25 .301.2 5 ILQ-74
2N2219A .50 2N4123 .25 .401.25 H l1C5
2N2222 .25 2N4249 .25 .491.00 T IL-111
PN2222 .10 2N4 30 4 .75 64 pi n ST 4.25 c all LED DISP LAYS

1.50 TIL-1 13
MPS 236 9 .2 5 2N4401 .25 ST : S O LDERTAIL HP 508 2·7760 .6" CC 1.29
2 N2484 .25 2N4402 .25 8 pin WW .59 .49 MAN 72 .3" CA .99
2N2905 .50 . 2N4403 .25 14 pin WW .69 .52 MAN 74 .3" CC .99

DIODES 2N 2907 .25 2N4857 1.00 16pin WW .49 .49 FN D·357 (359) .375" CC 1.25
PN 2907 .125 PN4916 .25 18 pin WW .99 .90 · FND·500 (503) .5" CC 1.4 9

5. 1 volt zen er .25 2N 3055 .79 2N508 6 .25 20 pin WW 1.09 .98
FND·507 (51 0) .5" CA 1.49

12 .0 vo lt ze ne r .25 PN5129 .25
22 pin WW 1.39 1.28

3055T .69 24 pin WW 1.49 1.35(lN914) switchtnq 25 / 1.00 2N3393 .30 PN5139 .25
400P IV re ctif ier 10/1 .00 28 pin WW 1.69 1.49

BYPASS CAPS2 N34 14 .2 5 2 N5209 .2 5 40 pin WW 1.9 9 1.80200P IV 1.5amp bridge .45 2 N356 3 .4 0 2N6028 .35 WW : WIREW RAP
400P IV 1.5amp bridg e .55 2N3565 .40 2N6043 1.75 16 pin ZIF 6 .75 ca ll 100/6.00PN3565 .25 2N6045 1.75 24 pin ZIF 9.95 call

100/8.00MPS3638' .25 MPS-A05 .25 28 pin ZIF 10 .95 call UF DISC
MUFFIN FANS MPS 3640 .25 MPS-A06 .25 ZIF : TE XTOOL UF MONOLITHIC 100/15.00

PN3 64 3 .25 MPS ·A55 .25 (Z ero Inser tion For ce)

NEW UN-USED PN3644 .2 5 TIP29 .65
MPS3704 .15 TIP31 .75

RESISTORSTIP32 .79

'/, WATT 5% CARBON FILM A LL
ST ANDARD VALUES

SWITCHES FRO M 1 OHM TO 10 MEG OHM
50 PCS. SAME VALUE .025

100 PCS. SAME VALUE .02
1000 PCS. SAME VALUE .015

TANTALUM DISC FR-4 Epoxy Glass Laminate
6V 10V 15V 20V 25V 35V 50V 10pl 50V .05 470 50V With Gold-Plated Contact Fingers

.22 ul .40 22 50V .05 560 50V

.2 7 .40 25 50 V .05 68 0 50V S-100 BUSS27 50V .05 82 0 50V

.33 .40 .45 . 33 50V .05 .001ul 50V Bare - No Foil Pads . . . ..... . 15.95

.47 .35 .50 47 50V .05 .00 15 50V Horizontal BUSS . .... .. . .. .. 22.95
.45 .5 0 56 50V .05 .0022 50V Vertical BUSS . . . ... .. . .. . . .. 22.9568 50V .05 .005 50V.40 .40 .45 .45 82 50V .05 .0 1 50V Single Foil Pads Per Hole .. . . . 23.95

.45 .50 .60 100 50V .05 .02 50V
.75 22 0 50V .05 .05 50V APPLE

.35 .40 .45 .65 .8 5 330 50V .05 .1 12V Bare - No Foil Pads .... .. . . . 15.95.1 50V

.4 0 .45 .9 0 Horizontal BUSS ..... .. . . . . . 22.95

.45 .50 .55 • .60 .65 .90 MONOLITHIC Sing le Foil Pads Per Hole .. .. . 23.95

.45
.1u f-m o n o 50V .18 .4 7u f· mono SOV IBM.45 .55 .60 .65 .85 .90

.60 ELECTROLYTIC BUSS Lines + Pads .... ... . . . 55.00

.70 .75

GENERAL PURPOSERADIAL AXIAL
1.00

.4 7ul 50V .14 1ul 50V
22/44 PIN ( .156" SPACING).55 .65 .80 .85 .90 1.00 1 25V .14 4.7 16V

.65 .85 .90 2.2 35V .15 10 16V P441·3 Vertical BUSS. 4.5" X 6" .. . . . . 13.95

.75 .85 .90 4.7 50V .1 5 10 50V P442·3 Vertical BUSS. 4.5" x 9" . . .. .. 14.9510 50V .15 22 16V
1.25 47 35V .18 47 50V 36/72 PIN ( .1" SPACING)

1.00 1.35 100 16V .18 100 15V Vertical BUSS. 4.5" x 6" . . .. . .220 35V .20 100 35V2.25
Vertical BUSS. 4.5" x 9" " . . ..47 0 25V .30 150 25V

1.50
22 00 16V .60 220 25V

1.35 330 16V
1.75 COMPUTER 500 16V

3.25 GRADE
1000 16V
1500 16V
6000 16V
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MEMORY SALE
2114 450NS(TMS4045) 8/9.95

2114 250NS(TMS404S) 8/10.95

2102L-4 LOWPOWER 450NS .55 ea.

COMPONENTS
LM1488 or LM1489 .69 ea. 7805T or 7812T

16 PIN LOW PROFILE ST IC SOCKETS
16 PIN TOOLED WIRE WRAP IC SOCKETS

JOR SPRinG SPECIALS
SA400 $189.95

* 35 TRACKS
* REPEAT OF A SELLOUT
* LIMITED SUPPLY (AGAIN)
* MODIFY FOR USE IN APPLE (EXPERI ENCED

TECHNICIANS)
* USE WITH CABINET #1 TO MAKE A BEAUTIFUL

APPLE COMPATIBLE DRIVE
MODIFICATION INSTRUCTIONS $1.00

34 PIN EDGE CARD CONNECTORMATESTO RIBBON CABLE $3.25

NOTE: Plea se Include suff ic ient amount f or
shippi ng on above items.

RS232 MALE 2.50
RS232 FEMALE 3.25
RS232 FEMALE
RIGHT ANGLE 5.25

RS232 HOOD 1.25
S·100 ST 3.95
S·100 WW 4.95
44 pin ST 2.95
44 pin WW 4.95
72 pin ST 6.95
72 pin WW 7.95

Z80A-CPU 4MHZ

8080 2MHZ

8085 3MHZ

80865MHZ

68001MHZ

68000 SMHZ

5.95

4 .75

4.15

4.95

5.95

9.95

4164 200NS

HM6116-42ooNS

TMM2016 200NS

2732 450NS

TMS2532 450NS

2764 450NS

POWER SUPPLY
MODEL 2 $3995

MOUNTED ON PC BOARD
MANUFACTURED BY CONVER

+5 VO LT 4 AMP
±12 VOLT 1 AMP

CABINETS FOR 5114"
DISK DRIVES

CABINET #1 529.95
* DIMENSIONS 8% X 5'o/1 eX 3'0/'6"
* COLOR MATCHES APPLE
* FITS STANDARD 5'14" DRIVES,

INCL. SHUGART
* INC LUD ES MOUNTING

HARDWARE AND FEET

CABINET #2 $79.00
* COMPLETE WITH POWER

SUPPLY, SWITCH, LINE
CORD , FUSE & STANDARD
POWER CONNECTOR

* DIMEN SIONS: 11'h X 5% X 3'0/16"
* +5V @ 1 AMP , +12V @ 1.5 AMP
* FITS STAN DARD 5'14" DRIVES
* PLEASE SPECIFY

GRAY OR TAN

NOTE: Please include suff ic ient amount for
sh ipping on above items.

DISK DRIVES
TANDON

TM100-1 5W' (FORIBM) SSiDD 229.00
TM100-2 S\4" (FOR IBM) DSiDD 295.00

SHUGART
SA 400L 5\4" (40 TRACK) SSiDD 199.95
SA 400 sv." (35 TRACK) SSiDD 189.95

SIEMENS
FD100-8 S" SSiDD

(80 1 REPLACEMENT)

PERTEC
FD-200 5'1." SSiDD

FD-250 5\4" DS/DD

MPI
MP-52 SW' (FOR IBM) DSiDD

MICROCOMPUTER
ARDWARE HANDBOOK
FROM ELCOMP - $14.95
.r 800 pa ges of manufact urer s data
ets o n m ost commonly used IC 's.
udes:
TL - 74174 LS and 74F
MOS
olta g e Regulators
lemory - RAM , ROM . EPROM
:PU's - 6800, 6500, Z80 , 8080 ,
085 ,8086/8
lPU support & interface - 6800,
SOD, Z80, 8200, ei c .

TRANSFORMERS

DC ADAPATER

FRAME STYLE

BEST SELLING
BOOKS

OSBORNE/MC GRAW-HILL
pple II User's Guide 16.95
RT Controller'sHandbook •.. . . .. . 9.95
lOOO Assembly Language
Prog ramming . . • •.• . . •. . • .. • 16.99
BASIC UserGuide . . . . . . . . . • . . 15.00

SYBEX
our First Computer . . . • . . • • . • . . 8.95
heCP/M Handbook . . • . . . . . . . . 14.95
hePASCAL Handbook • . . . . . . . . lS.95
ticroprocessor Interfacing
Techni qu es .. . . . . • . . . . . •. . • 17.95

5VAC 2amp
6VAC CT 2amp
6VAC CT 4amp
6VAC CT Samp
2VAC CT 2amp

P LUG CASE STYLE

lAC 250ma
l AC 500ma
iAC lamp
iAC 2amp

9,12 VDe selectable with universal adapter
S.95

)TE: Please include suf1lcient amount for
lpping on above items.

D-SUBMINIATURE

SINGLE COLOR COLOR CODED
CONTACTS l' 10' l ' 10'

10 .50 4.40 .83 7.30
20 .65 5.70 1.25 11.00
26 .75 6.60 1.32 11.60
34 .98 8.60 1.65 14.50
40 1.32 11.60 1.92 16.80
50 1.38 12.10 2.50 22.00

SOLDER RIGHT ANG LE RIBBON CAB LE HOODS
DESCRIPTION SOLDER

MALE FEMALE MALE FEMALE MALE FEMALE BLAC K GREY
ORDER BY DBxxP DBxxS DBxxPR DBxxSR IDBxxP IDBxxS HOOD-B HOOD

CONTACTS 9 2.08 2.66 1.65 2.18 3.37 3.69 -- 1.60
15 2.69 3.63 2.20 3.03 4.70 5.13 - - 1.60
25 2.50 3.25 3.00 4.42 6.23 6.84 1.25 1.25
37 4.80 7.11 4.63 6.19 9.22 10.08 - 2.95
50 6.06 9.24 - -- -- - -- 3,50

For order instructi ons see "IDC Conn ectors" below.

IDC CONNECTORS
DESCRIPTION SOLDER HEADER RIGHT ANGLE WWHEADER RIGHT ANGLE RIBBON RIBBON RIBBON

SOLDER HEAD ER WWHEADER HEADER SOC KET HEADER EDGE CARD
ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR IDSxx IDMxx IDExx

CONTACTS 10 .82 . .85 1.86 2.05 1.15 --- 2.25
20 1.29 1.35 2.98 3.28 1.86 5.50 2.38
26 1.68 1.76 3.84 4.22 2.43 6.25 2.65
34 2.20 2.31 4.50 4.45 3.15 7.00 3.25
40 2.58 2.72 5.28 4.80 3.73 7.50 3.80
50 3.24 3.39 6.63 7.30 4.65 8.50 4.74

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the "order by" part num ber listed. Example: A 10pin right angle solder style
header wo uld be IDH10SR.
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MONITORS
GREEN PHOSPHOR

NEC JB1201M S16900

ZENITH ZVM-121 S119°C

COLOR

AMDEK COLOR 1

JDR 16K RAMCARD
For Apple 11*

* Expand your 48K Appl e to 64K
* Fully compatible with Apple

Language System - Use in
place of Apple Language card

* Provides extra memo ry for
Visicalc'

* Run PASCA L, FORTRAN,
Integer Basic w ith appropriate
so ftware

* Hig hest quality card fea tures:
go ld edge con nector, sockets
for all IC's

NOW WITH 2 YEAR WARRANTY

ASSEMBLED & TESTED $4495
WITH WARRANTY .

KIT - IN CLU D ES AL L $4095
PARTS & INST RU CT IO NS . . .

BARE PC CARD $1495
WITH INST RU CT IO NS .

FD-3S' orsk 'DRIVE
By MA Systems

* Direct Replacement for
Apple Disk II

* Compatible w ith Apple
Controller or other App le
compatible co ntrollers

* Specia lly des igned electronics
with low power consumption

* DOS 3.3 and 3.2 compat ib le
* Owner's Manual and War rant y

Ca rd incl uded
* 90-day Wa rra nty

'''lR:::C10R' $22995
OffER

CONTROLLER CARD 589.95

APPLE II KEYBOARD $99.95
From the Key board Co.

* Brand New Rev . 7 keyboard ­
NOT an imitation

* Specia l Purch ase - Supply
very l imited

* Inc ludes Encoder Board and
Cable

APPLE COMPATIBLE
POWER SUPPLY $99.95

* Compact Switch ing Design
* A ll Outp uts regulated
* Short Circui t and Overload

Protection
* Complete wit h App le-type

plug-in power cord
* App le Com pat ib le - Yet hi gh er

output al lows more d isk drives
and cards without over heati ng

* +5V @ 5A, +12V @ 3A,
-5V @ .5A , -12 V @ .5A

* Shie lded enclosure: 103/4 ' x 31/2"
x 23/ 16 "

.
VIEWI\t1AX 80

A Full Function 80 column card
for App le 11 *

2 YEAR WARRANTY

INTERFACE CARDS
By Per iso tt

PRINTERLINK $79.00
* Ce ntronics Standard Paralle l

In terface for App le II
* Simple to use - Yet supports

custom driver applications
from ROM or Disk

* Inc ludes card , cable and user's
ma nual

* 1 Year Warranty
MESSENGER $119 .00

* Seria l I/O for App le II
* Con nects virtually any RS-232

seria l dev ice
* 6 sw itch se lec table drivers:

- 4 printer dri vers
- Term inal Driver - 40 or 80

driver
* In clud es card, cable and user's

manual
* 1 Year Warr anty

OKIDATA PRINTERS
* 120 cps , 9x9 Dot Matri x
* 50% faster than EPSON
* Parallel and Serial interfaces

are standard

ML-82A $47950

ML-83A . . . . . . . . .. $69995

ML-84 PARALLEL •• • $105900

CALL FOR PRICES ON 82A TRACTOR OPTION
AND 82A, 83A GRAPHICS OPTION. CABLES
AND INTERFACE CARDS AVAILABLE

CIRCLE 75 ON FREE INFORMATION CARD

ATHANA ss SO SO FT • • • 24 .9~

MEMOREX ss so SO FT 26.9~

VERBATIM ss DO SO FT 29.9~

VERBATIM 10 SECT. HARD 29.9~

NASHUA
TOP QUALITY - LOW PRICE

Singl e Sid ed , Single Density
So ft Sect or ed with Hub Ring

$19.95 BOX OF 10



NEXT MONTH
Don't Miss It!

SPECIAL SECTION-VIDEO AND HANDHELD GAMES

THE LATEST VIDEOGAME SYSTEMS FOR 83
A look at the latest videogame consoles announced at the
WCES show, including Intellivision II, Intellivision III, and

Odyssey.

COLECOVISION
An in-depth look at the Colecovision console and

accessories, and new game cartridges.

GCE'S VECTREX ARCADE GAME
A look at the first home videogame with a built-in CRT and

vector-type graphics. The discussion will include a look at some
of the game cartridges.

THE ATARI5200 SUPER GAME SYSTEM
Atari's latest entry in the videogame market is described

along with the game cartridges for the new system.

STARPATH'S SUPERCHARGER
A plug-in adaptor for Atari's 2600 console that improves the

graphic resolution.

NEW SOFTWARE AND ADD·ONS FOR 83
A look at the new software, keyboards and controllers for

1983

VOICE SYNTHESIS
Peripheral expansion devices for adding voice synthesis to

your videogame console.

HANDHELD AND TABLETOP ELECTRONIC GAMES
Small portable arcade and Chess games.

ON SALE AT YOUR LOCAL NEWSSTAND MAY 19,1983



ADVERTISING INDEX

RADIO· ELECTRONICS does not assume any responsibility for errors that may appear
in the index below.

SPARTAN Electronics Inc .

11 ~\..\.. 41.q,l.
C . (516) 499-9500

6094 Jericho Tpke.
. Commack, N.Y~ 11725 Free Information Number Page

SCOTCH DISKETTES
~ 5'/4 SSDD Soft Box 10 $29.95

5'/4 DSDD Soft Box 10 $39.95

~
EPSON PRINTERS

MX80 FfT
. . with Graftrax Plus

$529.00

zip code

HERE

LABEL

AnACH

1---------,
I I
I J
I I
I I
I I
I I
I
I
I
I

(please pr in t)

state

Priority One 48
Professiona l Video . In c. . . . . . . 122
Pro tecto Ente rprises . . . . .. 39
Radi o Sha ck .. . . . 113
Ra msey Electronics. Inc 133
RCA ~4 . 3 1 -3~

R. F. Electronics 120
R/liJ Elect ro nics. Inc 127
Sa ms Books 46 .29
Scie nti fic Systems 176
SCR Electronics Ce nter 116
SE t.. 117
Senco re 1
Simp le Simo n Electro nic

Kits. Inc . 101
Simpson Electric Co 7
Sintec Co . .. .. 22
Solid Sta te Sa les .. 116
Soltec ... 15
Space Age Video Dist , Inc. . . 107
Spartan Elec tron ics Inc 140
Sym met r ic Soun d Syste ms 103
Su nnex Inc 103
Tektronix 9.5
Teltone Corp 103
Test Probes 96
Timex/Sincla ir User Mag 23
Trito n Marketing Co rp 38
Unga r 102
Vector Elec tronics Co 44
We rs i 106
Wind sor . 188
W m. B. Allen Supply 130

You r new ad ­
dress and z ip
code

Y o u r 0 1d ad­
dress and zip
code

MOVING?

Mall to: Radio·Electronlcs
SUBSCRIPTION DEPT., P.O. BOX 2520,

BOULDER, COLO.~

57
114
27
95
97
47

Six weeks' no­
tice

65
24
89 .64

5
6 1
70 .71

72
32
58
86
79

23
82
35
28
29
36
10
21
-.30.31
115
85

Don '! miss a
single copy of
Radio-Elec­
tronics. Give

us:

add ress:

nam e

ci ty

Abex . 102
Ac tin Electro nic Sales Corp 119
Adva nce Electron ics ~O-·B . 105
Advanced Co mputer Prod uc ts 131
All Electro nics Corp 114
Ai\lC Sa les 104
Applia nce Sen-ice News 102
AP Products 28
Ari zona Elect ronic Surplus 120
Automated Production Eq uip me nt .. 85
Bay Star 32.88
Beck ma n Instruments . Inc 20
Beta Electron ics 115
B&K Precisio n Dyn ascan Co r p .. 33.56
CD 117
C haney Electronics In c. . . . 127
Che m tro nics . 98
CIE. Cleveland Institute of

Electro nics. Inc . . . . . 34-37
Co mmand Productions 107
Co mmunicat ions Electro nics 2
Co mpo ne nts Exp ress In c 119
Computer Products &

Periphe ra ls Unlim ited 119
Co ncord Compute r Prod ucts 52
Contact East.. 107
Coo per Too ls Cove r II
Dia mo ndback 130
Digi-K e)· Corpo ra tion . .. . 128-129
Digitron Electro nic 127
Dir ect Video Sa les 104
Dekay Co mpute r Products. Inc 123
DX Tete-La bs . 102.103
Eico . 106
Electronic Rainbow 99
Electronic Specialists 132
Electronic Tec hnology Today 107 .108
Electronics Book Club 49
Etco Electron ics 121
Et ronix 106
Firestick Antenna Co mpany 104
Fordha m Ra d io 89.91
Formu la Interna tional Inc 118
Gilco In terna tion al . Inc 12 1
Gillas p ie Asso cia tes Inc. .. . . . 27
Gla ds to ne . .. . . . . 23
Global Specia lt ies Corp 13
Gra nt ham College of Engineer ing .. 106
Grayma r k . . 120
Hal-troni x 132
Heat h Co mpa ny 25.11 A 5
Hick ok Cover III
Ill inois Audio 104
In for mation Unlimited 130
J am eco Elec tronics 124 .125
Javanco 132
Je nsen Too ls. Inc 102
J DR M icrodevices, In c 134- 138
Ka lglo E lectronics Co . • In c 103
KCS 122

. Keit hle~ 47
L-Colll. Inc 92
Leading Edge Produ cts Cover IV
l\IFJ E nterprises. Inc 116
Mo narchy E ngineeri ng . Inc 121
!\Io untain West 117
!\I ult icore 121
l\Iult itec h Electronics. Inc 51
Netronics RD Lt d 55
Network Sa les. In c 127
New Horizons .. _ 95 .97
:"ew -Tone Electronics 93
NR I Schoo ls 53
OEI\I Distrib uting Co 103
OK Indu stries Inc 85
O mni tron Electronics 26
ORA Elect ro nics .. . 103
Pa ia Electronics . Inc 88
Paladin . . . 98
Philips ECG 87
Plymouth Elect ro n ics Co 132

6
51
8~

37
90

26
98

43
16.17.18
59
9~

12
oW
II
75
100
83
22
7~

33
~6

III
~o

20
77
52
15. 19
34
93

68

60

80
73
9
I ~

56
92
62

91
55

69
13
7
~9

39
87
~

99
112.113
50
~5

~8

25
38
97
8
83
76

96
81
88
67

.~.DG115S
(6 Outlet) •

S45.95

$35.95
DG115P

40 Channel VHF to UHF
• _.:::"-':Block Converter

28.95 Ea.
24.954 & up

Deluxe Version - Features fine tuning knob,
matching X former & 2 cables ~8.95

SGL WABER
Protect your
computer and
electronic equipment
from voltage spikes

Portable IC BJjSl&Wf
Color Pattern Generator~.--• Generales 10 stable patternsInclUdmg cross-

hale.tl . 7 x 11 dot. gated raInbOw andpunty•
Compact for convenient fletct semceuse• Very
rugged nummern andsteel casefor rellilblilty
anaSh l~d lng • SeleCtS cutauts 01'1 3 Channels . MODEL 1210

~~::~:I'I~i~~~~n~ ~;to:~T~:~~!lb~ 5135.00

CABLE TV ACCESSORIES
-2 set coupler . __ ~.. 2.95
3 set ooupktr.•__••••...•••••......•......•••• .•••3.95
• set coupler _............... ••.......••.•..4 .50
F Ca1nectO'S . 25

~~8t~~: : : : : :::: : : : : ::: : :: :: :::: :::: :::::: .:::i:
VHF·UHF AMp·28OB . 29.95

CTC9R P_hilips Remote

M
~ -- Cable Converter

/ -::- '
:a:: • Mco computerlKhnolOgy • Qu,utl controlled
..::: lC's locI( In Pleture & prevent dnlt . 60 ch.annel
........ • selections • P~rimlNble timeGO & off• 24

hourl EO dlQltal doCk• Firlonle Channel mem-

$139 95 ory&realipiusscan eWnlessholndht\d
" lnf~ - red" fransmmer system. AutomiLcfine

• tulle • AdaPtable 10any b4'.1.1K1 ttltvrSlon • One
ye.uwiHnlntyS!Mce

Jerrold 36 Channel
RemoteCATV ~
Converter
w/on/off Fine Tuning $94.95
58 Channel Wireless $109.95

REFURBISHED
MONITORS
9", 12", Commercial Grade "'_IIIIL~

as low as $49.95

2-WAY SWITCH for

~
. :~ printers, modems,

-'\.. , & computers
000 ..... 000 (RS232)

Mrl $119.95

(J)

~
Zo
a:
I­
U
W
-J .
W

oo«a:
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