
INFORMATIO EXPLOSIO
- ON YOUR TV-VIDEOTEX!

How speech synthesis works Build ahi-Ii sub-wooler
New car telephone technology Using Ie voltage relerences
Build adigital thermometer Dolby HK lor hi-Ii



The line of professional
oldering stat ions that gives accurate

emperature control all the time!
The EC 1000,2000,3000, 4000 soldering stations

respond automatically to soldering load variations and
maintain the temperature you select to within ±10°F

LED read-out on the EC 2000 and 4000 displays
actual tip temperature with a ±1°F resolution .
Unbelievable? See your distributor. Get an on-the­
job demonstration. Now!

from CooperTheToolmaker~
The Cooper Group
P.O. Box 728
Apex, NC 27502 , U.S.A.
Tel: (919) 362-75 10Telex: 579497
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We gave
solderlessbreadboarding

anew name.

.. . .. . .

70Fulton Terr New Haven, CT065091203) 624-3103.TWX710-465·1227
OTHEROFFICES,SanFrancisco(415)648·0611 , TWX910·372·7992

Europe Phone Salfron-Walden 0799-21682. TLX 817477
Canada LenFinkler Lid. Oownsview Ontario
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Call toll-free for details
1-800-243-6077
Duri ~g bu siness hours

. . ' " . . . ' " . .

Available With orec.sion, fixed
and vanable regulated power
supplies. or in unpowered versions.
Proto- Board breadboards come
In a vanety of sizes and config­
urations. to meet vrrtuailv any
circuit desiq n challenge.

while perrnutinq instant insertion
and removal of components from the
largest DIP to the smallest disc retes.
With a rugged construction built to pro­
vide positive connections and withstand
day-in. day-out professional use-even
as test fixtures, And mounted on sturdy
metal backplanes, for extended hlgh­
frequency use and extra durability.

Their value and versatility are why
so many professionals and hobby ists
are "Proto-Board"-ing. And why you
should be. too.

GLOBAL
SPECIALTIES

CORPORATION

of designing and building electron ic
circuits: as fast as they can think.
Testing . modifying and expanding as
quic kly as new thoughts occu r.
Saving precious time and money by
freeing creativity from manual labor,

Global Proto-Board
prod ucts are arrays of

solder less sockets and
bus strips that

emulate PC
board layouts

Proto-Board" breadboards. by
Globa l Specialties. The leading name in
solde rless breadboarding .

You find them wherever electron­
ics is important. From labs to production
lines to classrooms to home workshop
benche s. Their name. synonymous with
solderless breadboarding. And for
good reason.

Proto-Board breadboards intro­
duced engineers, techn icians
and hobbyists to a new way

© Copynght 1981 Global SpecialtiesCorporation.
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Listen to
yourplanef
on a shorf­
wave receiverl

Communications Electronics, th e world's
largest dist ribu tor of radio scanners, is pleased
to intr oduce Panasoni c Command Seri es
shortwave receiv ers. Panasonic lets you
liste n to w hat the world has to say. Unlike a
scanner, a Co mmand Seri es radi o lets you
liste n to shortwave br oad casts from coun­
tries around the wo rld, as we ll as the U.S.A.
It's t he sp ace ag e shortwa ve pe rfo rm ance
you've been wait ing for...at a down to earth
price you can afford.

All Panasonic shortwave receiv ers sold by
Communications Electronics bring th e
real live excitement of international radio to
your home or office. With your Command
Series receiver , you can monitor exc it ing
radio t ransmissions such as th e SSC, Rad io
Moscow, Ham Radio and our own Armed
Forces Radio Network. Thousand s of broad­
cas ts in hundreds of different languag es are
beamed into North Amer ica every da y. You
can actually hear th e news before it' s news.
If yo u do no t ow n a sho rtwave receive r for
yo urself, now's th e t ime to bu y yo ur new
rece ive r from CE oCh oose the receiver th at's
right fo r yo u, th en call our toll- free number to
place your o rder w it h yo ur credi t card

We g ive you exce lle nt serv ice be cause CE
distributes more scanners and sh ortwa ve
receivers worldwide than anyone else. Our
wareh ouse facilit ies are equi pped to process
thousands of o rde rs ever y week. We also
export receivers to ove r 300 co unt ries and
military installat ions. Almos t all ite ms are in
stock fo r quick shipment, so if yo u' re a
pe rson w ho need s to know what's reall y
happening aro und you, or der to day from CEo

PanaeonlcvRF·6300
AI/ow 30-120 days for delivery after receipt of
order due to the high demand for this product.
List price $ 749 .9 5/C E price $499.00
Band s: LW 150-410 KHz.• MW 520 -1610 KHz.,

SWI -5 1.6-30 MHz., FM 87.5-108 MHz.
The new Panasoni c RF-630 0 Command Series
PLL synth esized 8-band port able communica­
tions rece iver, lets you hear the world. The
RF-6300 has featu res such as mic roco mpute r
pre-set tuning and PLL quartz synth esized
digita l tuner. Microco mpute r stores up to 12
different freque ncies for push-button recal l.
FM/MW/ LW/SW1-5 reception. Manual tuning
knob. Wide/N arrow bandwidt h selector. Doub le
superhet erodyne system. Fast/Slow manual
tuning. Built-in quartz digital alarm clock. 5 inch
dynamic PM speaker. 3 anten nas. Multi -voltage.
Detachable AC cord. Operates on 6 "0" batteries
(not included). Made in Japan.
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Panasonic® RF-4900
List price $549.95/CE price $389.00
Bands: MW 525-1610 KHz., SWI -8 1.6-30 MHz.

FM 88-108 MHz.
The Panasonic RF-4900 shortwave receiver fea­
tures a 5-digit fluorescent display for all 8 SW
bands, aswell asfor AM/ FM. ACor batteryoperation.
Full coverage from 1.6 to 30 MHz on SW. Covers
SSB and CWo Premix Double Superheterodyne.
Fast/s low 2 speed tuning. AFC Switch on FM,
narrow/wide selectivity switch for AM and Sw.
Antennatrimmer. Calibrationcontrol. FETRFcircuit.
Mode switch for AM-CW/SS B. BFa Pitch control.
ANL switch for AM. RF gain control.Tuning-Battery
meter with meter funct ion switch. Separate bass
and treble tone control. Dial light switch. Digital
display on/off switch. Separate power switch. Rack
type handle. Made in Japan.

Panasonlc" RF-3100
AI/ow 30-120 days for delivery after receipt of
order due to the high dema nd for thi s product.
List p rice $ 3 69 .9 5/C E price $269.00
Bands: MW 525-1610 KHz., SWI-29 1.6-30 MHz.

FM 88-108 MHz.
The Panasonic RF-3 100 portable 31 -Band port­
able radio has PLL Qua rtz-Synthesizer tun ing
that "locks" onto SW stat ions . Operates on AC
or battery. SW frequencies fro m 1.6 to 30 MHz.
are in 29 bands. All-band 5-digit frequency
readout. Horizont al des ign with front mounted
co ntro ls for sho ulder str ap operation. Double
supe rheterodyne for c lean SW recepti on. BFO
pitch and RF gain co ntrols. Separate bass and
trebl e controls. Wide/N arrow bandwidth selec­
tor . Meter for tuning and batte ry stre ngt h. LED
opera tio n indicator . Mete r light switc h. 3Y2" PM
dynamic speaker. Comes with detachable
shoulder belt. Battery power (8 " 0" batteries
not inc luded). Made in Japan.

Panasonlc" RF-2900
List p rice $349.9 5/C E price $249.00
Bands: MW 525-1610 KHz., SWI-3 3.2-30 MHz.

FM 88-108 MHz.
The Panasonic RF-2900 is a portab le five-band
shortwave radio with digi ta l five dig it fluorescent
frequ ency disp lay. Full coverage from 3.2 to 30
MHz. on SW. Covers SSB and CWoDouble
superheterodyne receive r. Fast/sl ow two speed
tuning. AFC swit ch on FM, narrow/wide selec­
tivity switch for AM and Sw. FET RFcircuit. BFO
switc h and pitch co ntro l. RF gain control.Tuning
batt ery meter. Sepa rate bass/t reble tone co n­
tro l. SW cal ibratio n co ntro l. Dial light switc h.
Digital display on/off switch. Separate power
switch . Detachable dial hood included. Rack
type handle. Includes whip ante nna and ferrite
core antenna, speaker, earphone, recording
output jacks , AC line and detachable adju st­
able shoulder belt. Made in Japan .

Command Series
RF-2900
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TEST ANY RECEIVER
Test any receiv er purchased from Communi­
cations Electronics for 3 1 days before you
decid e to keep it. If for any reason you are not
completely satisfied, return it in original condition
with all parts in 31 days, fora prompt refund (less
shipping and handling charges).
NATlONAL WARRANTY SERVICE

All Panasonic receivers listed in this ad are
backed by a two-year limited warranty on parts
and labor. In addition, this warranty is backe d by
a broad network of Panasonic service centers.
For two years after original purchase, Pana­
sonic wi ll repair or replace your receiver if
purchased and retai ned in the U.S.A. Custo mer
must take it to an authorize d serv ice center.
Warranty does not cover damage fro m abuse,
misuse, orcommercial use. Proof of purchase is
needed for in-warranty service.

BUY WITH CONFIDENCE
To get the fastest delillery from CE of any
receiver send or phone your order directly to our
Consumer Products Division. Be sure to calculate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax. Written pur­
chase orders are accepted from approved gov­
ernment agencies and most well rated firms at a
10% surcharge for net 10 billing. All sales are
subject to availability, acceptance and verification.
Prices, terms and specifications are subject to
change without notice. Out of stock items will be
placed on backorder automatically unless CE is
instructeddifferently. Internationalordersareinvited
with a $20.00 surcharge for special handling in
addition to shipping charges. All shipments are
F.O.B. Ann Arbor, Michigan. NoCOD'splease. Non­
certified andforeignchecks requirebankclearance.

Mail orders to: Communications Electronics;"
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$12.00 per receiver for U.P.S.ground shipping and
handling. If you have a Master Card or Visa, you
may call anytime and place a credit card order.
Order toll fre e in the U.S.A. Dial 800-52 1-4414.
Outside the U.S. or in Michigan, dial313-994-4444.
Dealer inquiries invited. Order your Panasonic
Command Series receiver today at no obligation.
CE logos are trademarks of Communi catio ns Elect ron ics :­
t Panason ic is a registered trademark of Panason ic Company,
a Division of Mats ush ita Electric Corporation of America .
Copyr igh t C1981 Communications Electronics'-

m~[ffi
4~OMMUNICATIONS
"ELECTRONICS'·
Consumer Products Division
854 Phoen ix 0 Box 100 2 0 Ann Arbo r. Michigan 48 106 U.S.A.
C.II TO LL · FREE (BOO) 521 ·441 4 o r o utsl d. U.S .A. (3 13) Qg4 ·«44
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with the bestl'
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rt INSIDE DOLBY HX
New versio n of the Dolby HX headroom-expansion system
for casset te decks. Len Feldman

45 PROM PROGRAMMER
Self-contained 2716 prog ramme r stores your programs in
reusable EPROM's qu ickly and eff icie ntly. Robert N. Beaber

57 DIGITAL THERMOMETER
Easy-to-build thermometer for your home has a unique
clear plast ic enclosure. Michael Rigsby

66 SAFE SUBWOOFER
Based on the patented SAFE principl e, th is add-on speaker
system prov ides extended bass respo nse.
George Pappan ikolaou

41 CELLULAR CAR TELEPHONES
Cellular tec hnology promises to make mobile telephones
more accessible to more users. Here is an inside look at
th is proposal that is before the FCC. Danny Goodman

59 VIDEOTEX FOR TV
Part 3-The alph anumeric and graphic capabil ities of the
competing systems that promise to turn your TV set
into an information center. Richard Larratt

62 SPEECH SYNTHESIS
A look at the var io us techn iques and methods used to
make circ uits talk . Karl Savon
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AUDIO

VIDEO ELECTRONICS
Tomor row's news and technol ogy in this quickly changing
indust ry. David Lachenbruch
SATELLITE/TELETEXT NEWS
The latest happen ings in communications tech nolog y.
Gary H. Arlen
STATE-OF-SOLID-STATE
What' s new in soli d-state technoiogy. Robert F. Scott

REMOTE VOLUME ATTENUATOR
A sing le IC lets you remotely contro l the volume of a radio,
hi-fi or TV. Martin Bradley Weinstein
PRECISION VOLTAGE REFERENCES
How these solid-state compo nents wo rk and how to use them.
Joseph Carr
HOBBY CORNER
A one-IC programmab le sound generator.
Earl "Doc" Savage, K4SDS
NEW IDEAS
Automobile ignitio n substitute .

STEREO AUDIO FOR TV
Dual audio channels for broadc ast TV is right around the
corne r. Here is a look at the competing systems and how
they work. Len Feldman

SERVICE CLINIC
Solid-state vertica l sweep ci rcuits. Jack Darr
SERVICE QUESTIONS
R-E's Service Editor solves tec hn icians ' problems . Jack Darr

ON THE COVER

A completely self-contained
PROM programmer for storing
your programs in reusable
2716 EPROM 's. This project
is a must tor expe rimenting
with microprocessors and
designing microprocessor
based ·projects. Construction
details start on page 45.

ANNUAL INDEX
JANUARY-DECEMBER

1981

To present the maximum num­
ber of articles to our readers, we
have not published the Annual
Index as part of this issue. A 4­
page brochure containing this
index is available for those who
need one . To get your free copy,
send a stamped self-addressed
envelope (legal size) to:

Radio-Electronics
Annual Index
45 East 17th Street
New York , NY 10003

Any requests postmarked on
or before April 30 are free. After
that date there is a 50e fee. Ques­
tions and comments about any­
thing other than the Index that
are included with your request
cannot be handled. Send them
separately to our Editorial Offices.

88 COMPUTER CORNER
Dial-up software networks. Les Spindle

82 COMMUNICATIONS CORNER
A window-mo unted CB antenna that really wo rks.
Herb Friedman

29 MXR Model 156 CX Decoder

30 Sabtronics 8610A Frequency Counter

34 Grove Enterprises DSC-2 Code Breaker

COMPUTERS

RADIO

EQUIPMENT
REPORTS

DEPARTMENTS 22 Adve rt ising and Sales Off ices

138 Advertis ing Inde x

104 Books
110 Computer Market Center

16 Editorial

139 Free Information Card

13 Letters

108 Market Center

99 New Products

6 What' s News

Radio-Electronics, (ISSN 0033-7862) Published month ly
by Gernsback Publ ications. Inc.. 200 Park Avenue South.
New Yor k. NY 10003. Second-Class Postage Paid at
New Yor k. N.Y. and additional mail ing offi ces. One-year
subsc ri pti on rat e: U.S.A and U.S. possessions. $13.00.
Cana da. 516.00. Othe r co untri es. $20.50 (cash orde rs
on ly. payab le in U.S.A. curre ncy.) Single copies 51.25.
£' 1981 by. Gerns back Publi cation s. Inc. All Right s
reserved . Printed In U.S.A.

Sub scription Servi ce: Mail all subscript ion orders .
changes . correspondence and Postmaster Not ices of
un deli vered copies (Form 3579) to Radio-Electron ics
Sub scripti on Serv ice . Box 2520. Bou lder. CO 80322.

A stamped self-add ressed envelope must accompa ny all
submitted manus cript s and / or artwork or phot ograph s
if thei r return is desi red shou ld they be rejected . We
d isclaim any respo nsibility fo r the loss or damage of
manuscripts and /or artwork or photographs while in our
possession or otherw ise.
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As a se rvi ce to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techn iques and scientific and technological developments .
Because of possible variances in the quality and condit ion of mater ials and workma nship used by readers, Radio-Electronics disc laims any responsibility fo r the safe and proper
fun ctionin g of reader -built projects based upon or from plans or information pub li shed in this magazine .
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TUBELESS
CAMERA

MINI-VHS

NEW MINI-VCR

HIGH­
DEFINITION TV

Video cameras have entered the all-solid-state age in the United States with the start
of marketing of Hitachi 's MOS camera , which uses a single 2h-inch metal oxide silicon
IC as an image sensor. The MOS sensor has 180,000 picture elements, providing a
claimed 260-line horizontal resolution. The camera weighs 3.96 pounds.

The most noticeable aspect of the camera is its small size and light weight-indeed,
the lens and viewfinder combined are larger than the camera itself. The picture differs
from any made with a Vidicon pickup tube in that there is no lag, smear, or burn-in
even when the camera is aimed directly at a light. Hitachi claims that the MOS is good
for 100,000 hours, as compared with 5,000 hours ' average life of a Vidicon. Among its
advantages are low power consumption (5.3 watts), rapid start (picture appears in a
half second) , reliability, and ruggedness. The suggested list price is $1 ,995.

While Japanese manufacturers were meeting to standardize on the portable VCR of
the future using quarter-inch tape , it was revealed that JVC has developed a miniature
cassette compatible with the VHS system that can be in production as early as next
spring .

It will record for up to an hour at the slowest VHS speed in a new ultra-compact
portable VCR developed by JVC that weighs about 5.5 pounds and is about 20%
smaller than the Technicolor VCR, which uses non-standard quarter-inch cassettes.

The mini-cassettes can be played back through the portable recorder. or , with an
adaptor, through any VHS recorder. JVC is understood to be talking with other com­
panies in the VHS group to adopt its new system as a standard for portables. The new
mini-VHS development isn 't expected to deter Japanese companies from working on a
new quarter-inch standard, but it could take some of the urgency out of their efforts.

The smallest and lightest VCR to date made its debut in Germany this past September,
and will be headed this way soon . Ironically, it's made in Japan , not Germany, but will
bear the Grundig label in this country. The new recorder is made by Funai Electric and
is compatible with the small recorder Funai makes for Technicolor, but it has been
completely redesigned. Weight and battery has been trimmed to five pounds (four
pounds without battery) as compared with Technicolor's seven pounds, and the entire
recorder is about the size of a cigar box . It provides slow and fast speeds, freeze­
frame, and records for up to an hour on a quarter-inch cassette only slightly larger
than an audio cassette. The price will be about $1,000 in the U.S., including power supply.

There have been plenty of proposals for high-definition television , most of them cen­
tering on 1,OOO-plus-line standards requiring about 30 MHz of bandwidth per channel.
Now, along comes Imagevision, developed by Compact Video, which requires 10 MHz,
is claimed to be "ready for delivery, " and uses modified conventional equipment.
Imagevision was demonstrated before the Society of Motion Picture and Television
Engineers, where it received favorable comment.

Imagevision uses a new television standard called " PALAF" (for Phase Alternate
Line Alternate Frame) and has 665 lines , claimed to provide the definition of 1,250
lines in other systems, with 24 non-interlaced frames per second . All the equipment
used (such as cameras and videotape recorders) was commercially available gear
modified for the system . The most successful demonstration of Imagevision was the
projection of part of a movie being made using the system. The movie had been trans­
ferred to 35-mm film and was projected on a theater screen. Most observers agreed it
looked every bit as good as a movie made directly on 35-mm film . Somewhat less
successful were satellite-relayed video pictures projected by light-valve projection-TV
systems-but that may be because the projectors became the limiting factors. R-E



TEK 2200 SERIES
DUALTRACE OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Introducing a direct line
to a 60 MHz Tektronix scope

built for your bench!
From the world's most
respected name in oscil­
loscopes: a new scope,
plus a new direct order
number, that finally
makes it practical to put
Tektronix quality on your
bench . . .at work or home.

Among professional en­
gineers and technicians
there is no substitute for the
perfor mance and reliability
of Tektronix osci lloscopes.

Now, for the first time ,
Tektronix is offering an ad ­
vanced scope at an un­
preced ented low price­
and has a di rect order line
that lets you get your order
processed today!

The scope: the 2213.
Its radical new design
brings you Tektronix
quality for well below
what you would pay for

"Price EO.B.. Beaverton. OR.

lesser-name scopes.
The 2213's practical de­

sign includes 65% fewer
mec hanical parts, fewer
circu it boards, electrical
connectors and cabl ing .
Resul t: a lower price for you
plus far greater reliability.

Yet perfor mance is pure
Tektronix: there 's 60 MHz
bandwidth for digi tal and
high-speed analog circ uits.
The sensitivity for low signal
measurements. The sweep
speeds for fast logic families.
A complete trigger system
for digita l, analog or video
waveforms . And new high­
performance Tektronix
probes are inc luded!

2213 PERFORMANCE
DATA

Bandwidth: Two channels,
dc-60 MHz from 10 V/div
to 20 mV/d iv. (50 MHz from

2 mV/div to 10 mV/div).

Sweep speeds: Sweeps
from 05 s to 50 ns (to 5
ns/div with X10 mag) .

Sensitivity: Sca le factors
from 100 V/div (10X probe)
to 2 mV/div (1X pro be). Ac ­
curate to ± 3%. Ac or de
co upl ing .

Delayed sweep meas­
urements: Standard
swee p, intensified after
delay, and del ayed .
(Need dual time-base
performance and timing
accuracy to ± 1.5%? Ask
about our 2215 priced at
$1400.)

Complete trigger system:
Modes include TV field ,
normal, vertical mode, and
automatic; internal, exter­
nal, and line sou rces ; vari­
ab le holdoff .

Probes: High perform-

ance , positive attac hment ,
10-14 pF and 60 MHz at the
probe tip .

The price: Just $1100
complete*. Order direct
from Tektronix National
Marketing Center. Phones
are staffed by technical
people to answer your
questions about the 2213.
Yourdirect order includes a
15-day return policy and full
Tektronix wa rranty.

Now it's easier than
ever to get your hands on
aTek scope!

ORDER TOLL-FREE

800-547-1845
Ask for Department 100
(In Oregon, Alaska and
Hawaii: 1-503-627-5402
co llect.) Lines are open
from 8 am EST to 5 pm PST

Tektronix~
COMYATTEO TO EXCELLENC E
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WHAT'S NEWS

PENTAX ME-Fsingle lens reflex camera with new 35-mm-7Q-mm Zoom lens.

The new camera focuses cor- search speeds , 16x and 120x .
rectly on complex patterns, sub- He also programmed the player
jects behind glass , and over the to repeat sections of the disc,
whole depth-of-f ield range. demonstrated its repeat-picture

The ME-F lets the photog- capability, and proved its wear-
rapher know when the subject free feature by playing a still pic ­
is in focus by means of a dual- ture from a single groove for 20
signal indication: An LED lights minutes-amounting to 9,000
in the viewfinder at the point of replays of the same groove.
optimum focus and a beep sig- No date was set for the in-
nal sounds. troduct ion of those advanced

The list price of the ME-F- VideoDisc player features to the
with zoom lens-is expected to market.
be about $1,000.
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Educators confer
on microcomputers

Microcomputer Week '82, the
third annu al conference co­
sponsored by the Center for Ad­
vancement of Teaching and
Learning (CATALYST) of Jersey
City State College, will be held
at the college from the 3rd to
the 7th of March 1982.

The conference centers on
microcomputers in education .
Some 66 all-day seminars or
short courses will be offered for
professional development and
impr oved performance. Each
will incl ude eight hours of in­
struct ions. Some seminars wi ll
extend over two or three days.
There will also be 24 informal
evening session&-during dinner
and continuing after dinner-for
groups with special interests
and problems.

Cost of the seminars range
from $95 for one day to $73 per
day for the whole week. A bro­
chure with complete deta ils ,
regist rati on forms, etc. , has
been prepared. Further informa­
ti on is obtainable by phon e
from 201-434-2154 or 201-547­
3094, or by mail f rom CATALYST
Conference , H 112, Jersey City
State College, 2039 Kennedy
Boulevard, Jersey City, NJ 07305.

TV standards converter
for video recorders

Early international television
broadcasts were hampe red by
differing telev ision standards.
Systems using the 525-line
frames of the United States ,
Japan, and other countries were
incompatible with the 625-line
standard of most of Europe . (At
one time, France had an 815­
line system .)

Those difficulties were over­
come in a number of ingenious
ways for the fi rst few broadcasts,
and very soon " system convert­
ers" were designed to input the
signals of one system and
change the number of lines ,
modulation metho d, sync sig­
nals, etc ., to those of the system
to which the signal was being
relayed.

Color , wi th its NTSC, PAL,
and SECAM system s, brought
new dif ficulties, which were
also quickly ironed out with new
converters. Video recording

raised the problem anew, an un­
fortunate circumstance , since
videotapes can be shipped more
easily than international broad ­
casts can be set up.

But now a company called In­
stant Replay (2980 McFarlane
Rd., Coconut Grove, FL 33133),
has put on the market an Image
Translator, in two models. The
SMP-1 permits a viewer with a
PAL recorder and receiver to
play NTSC tapes, witout modify­
ing the receiver. The SMP-2 per­
mits a viewer to play back tapes
recorded in the PAL format in
full color on an NTSC VCR,
using an American TV receiver ,
without modification. It can be"
used with either direct-view or
large-screen projection TV. Thus
international video broadcast­
ing 's objective of cultural ex­
change is being extended to
video recording .

The Image Translator is an ex­
tension of the publishing efforts
of the manufacturer, Instant Re­
play Video Maga7:ine, " the
wo rld 's first video magazine ," a
two-hour tape publ ished bi­
monthly at a price of $59.95 per
issue. Believing the televis ion
image to be the most nearly per­
fect medium of international
cultural exchange, and the
videotape the most nearly uni­
versal unit for such exchange,
owner and editor Chuck Azar
developed the Translator to in­
ternationalize the videotape. To
promote the international ization
further, a printed list of all Image
Translator owners will be sent
to all subscribers , to enable
them to swap tapes between
countries.

Improved approach in
auto-focus camera

A new Pentax 35-mm SLR
camera, the ME-F, expected
on the market in early 1982, in­
troduces a new computerized
through-the-Iens electron ic fo­
cusing system. Measur ing the
actual focal contrast at the cen­
ter of the f ield of vision , in a man­
ner sim ilar to that of the human
eye, the system is claimed to be
far more accurate than those
that cover the whole field , or
range-finder electronic systems
that measure the image-field
distance.

New VideoDisc features
demonstrated in France

Dr. Jon K. Clemens, co-recipi­
ent of the Rhein Prize 1979, and
Director of VideoDisc Systems
at RCA's research laboratories,
demonstrated the advanced ca­
pabilities of the new RCA 'CED'
(Capacitance Electroni c Disc)
system at the recent Vidcom
convention in Cannes, France.
Dr . Clemens show ed such fea­
tures as pro grammable random
access, high-speed visual
search, repeat picture, and auto­
matic repetition of selected pro­
gram segm ents .

In demonstrating the visual­
search feature, Dr. Clemens
used the prototype system 's two

FAA renovating nation's
air traffic control

The Federal Aviation Adminis­
trat ion is undertaking a program
to upgrade ai r-traffic control
computers throughout the
count ry. The program is aimed
at meet ing pro jected air-traffic
demands of the 1990's and be­
yond. It will call for replace­
-nent of the 23 Air Route Traffi c
Cont rol Center computers with
an advanced system.

RCA has been awarded a $4
mi llion contract to provide sys­
tem eng ineering and techn ical
analysis in the program. RCA's
wor k will cover f ive areas: re­
quirements specification and
allocation ; cost, schedule, and

con tinued on page /2
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Compact enough to fit under an airplane
seat, the Heathkit 10-3220 represents out­
standing value in its class. Weighing only
16 pounds, the 10-3220 isdesignedforfield
service troubleshooters who need a light,
portable battery-operated scope for use
where AC power is not available.

Dual-trace versatility: The 10-3220 allows you to com­
pare two different signals simultaneously-to make input!
output comparisons, check phase relationships and
accomplish other complex measurements. Algebra ic
functions add versatility.

Special invert display function: Enables you to com­
pare two waveforms that are nearly 180 degrees out of
phase - by inverting one of the waveforms.

FREE CATALOG
Complete details on Heathkit osci lloscopes
- and nearly 400 other elect ronic kits for your
home , work or pleasure - are in the new
Heathkit catalog . Send the coupon at right
for your s tod ay, or pick one up at any of the
65 convenient Heathkit Electronic Centers"
located throughout the U.S. and Canada .
If coupon is missing, write Heath Co., Dept.
020-866 , Benton Harbor, MI 49022.

x-v inputs for Lissajous measurements:
Feedtwo separateinput signalsto the 10-3220.

Wide DC-20 MHz bandwidth: The 10-3220
can measureaverywide rangeof inputsignals.

Outstanding sensitivity: Vertical signals as
low as 2 millivoltscan be accuratelymeasured
by the very sensitive 10-3220. Accuracy is as

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

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

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

MAIL TO: Heath Company,Dept . 020-866
Benton Harbor, MI 49022

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

Name' _

City State _

Address _

H hki ®eat t ' Mail Order. F.O.B. Benton Harbor , MI.
Also available assembled. mail order priced at S995.OO. F.O.B. Prices, specifications
and product availability subject to change Without notice .• , See the white pages of
your telephon e book for the Heathk it Electron ic Center nearest you. Heathkit Elec­
tronic Centers in the U.S. are operated by Veritechno logy Electronics Corporation.
a wholly -owned subsidiary of Zenith Radio Corporation. GX-387 GX-387 Zip _
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NowNRI takesyouinside
the newTR5-80Modelill
• •microcomputer totrainyou

athomeasthenewbreed
ofcomputerspecialist!

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

service state-of-the-art microcomputers.



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

1m
NRI Schools
McGraw-Hill Continuing

~ j J' Education Center
~. III 3939 Wisconsin Ave.
I.n• Washington, D.C. 20016
We'll train you for the good jobs.

high-speed cassette loading, built-in
interface for parallel printer, and provi­
sions for optionaldisk drive. Its 4K RAM
is internallyexpandable to 16Kor 48K
and its BASIC language is compatible
with most Model I software.

Alongwith yourmultimeterand
the NRI DiscoveryLab, this latest
concept inadvanced microcomput­
ers is yours to learnwith, yours to
keepand use for yourown personal
programs, business use, and other
applications.

Send for Free
Catalog. c.No

Salesman Will Call
Get all thedetails on this exciting

course inNRI's free, 100-page catalog. It
shows all equipment, lesson outlines,
~ and facts on other electronics courses
.-.,;;;:-:>"" ......such as Complete Communications
~ ." with CB, TVand Audio Servicing,
". ., Digital Electronics, eleven different

interest areas inall.
Send today, no salesman will ever

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

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

You also work with a precision
26-scale,6-function LCD Beckman mul­
timeter featuring full portability anda
3V2digit display. Usingitalong with the
exclusive NRI DiscoveryLab and your
TRS-80, you perform over 60 separate
experiments inall. You learn how to
troubleshoot and gain greater under­

standingof the information
your tests give you.

Advanced
Technology

Microcomp-uter Is
Yours to Keep

As part of yourtraining,
NRI sends you the new, state­

of-the-art TRS-80 Model III micro­
computer. This functionalunit is
complete with 65-key keyboardand 12"
display inone desk-top unit. Itfeatures

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

It's nolonger enough to be just a
programmer or a technician. With mi­
crocomputersmoving into the fabric of
our lives (over 250,000of theTRS-80™
alone have been sold), interdisciplinary
skills are demanded. And NRI can pre­
pareyouwith the first courseofits kind,
coveringthecomplete world of the
microcomputer.

Learn At Home in
Your Spare Time

With NRI training, the program­
mergains practical knowledge of hard­
ware, enablinghim to design simpler,
moreeffective programs. And, with ad­
vanced programming skills, the tech­
nician can test and debug systems
quickly andeasily.

OnlyNRI gives you both kinds
of trainingwith theconvenience of
home study.Noclassroom pressures,
no night school, no gasoline wasted.
You learn atyourconvenience, atyour
own pace. Yet you're always backed
bythe NRI staff and your instructor,
answering questions, giving you gui­
dance, and available for special help
ifyou need it.

You Explore the New
TRS-80 Model III

Inside andOut
NRI training is hands-on train­

ing, with practical experiments and de­
monstrations as thevery foundation of

(TRS-80is a trademark oftheRadioShackdivision ofTandy Corp.)
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WHAT'S NEWS
co nt inuedfront nai;« fJ

risk analysis ; performance anal­
ysis , simulat ion, and modeling ;
feas ibility and trade stud ies,
and technical management
standards and pract ices.

Super circuit chips
speed data tenfold

" Super chips," that Hughes
Air cr aft call "e lectronic circuits
tha t resembl e an array of 100
Los Ange les st reet maps on a
thumb tack," are now bein g de­
veloped at Hughes' laboratories.
Called Very High Speed Inte­
grated Circuits (VHSIC), they will
be more reliable and requ ire less
power than integrated circu its
now in use.

The chip tec hnology used in
the pr ogram inc ludes CMOS
(Comp lementary Metal Oxide
Semicon ductor) and SOS (Sili-

con On Sapphire). The SOS
technology is especially signifi­
cant for military systems , be­
cause it is inherently hardened
against rad iation.

Hug hes has also received an
Army contract to develop a high ­
speed electro n-beam lithogra phy
syste m that will focus beams of
elect ro ns to w rite circ uit pat­
tern s in submic ron dimensions.
Those circu it patte rns wi ll be
co nverted into transistors and
interconnects sma ller than any
now in product ion.

Yankee chess computer
is new world champion

Chess Champion Mark V, made
by SciSys Com puter Inc. of New
York City , emerged as the win­
ner in the Commercia l Division ,
World Micro Computer Chess

THE CHESS CHAMPION MARK V.
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PHOTO-LITHOGRAPHY MACHINE that will be used to etch VHSIC circuits on
chips the size of a thumbtack. Hughes and five other fi rms are in the prog ram
conducted by the Defense Department to develop the high-speed super­
chips . The machine is being operated by Hughes technician Margaret Sanchez.

Championships , held last Fall in
Travemunde, Germany. The
tournament was held under the
auspices of the Internat ional
Chess Association and the
World Chess Federat ion. It was
open to all chess programs ex­
ecuted by readily available one­
chip microprocessors.

The Chess Champion Mark V
is an AC-powered chess co m­
puter wit h an integ ral LCD
chessboard . Its 32K memory is
many tim es more powerful than
the average home computer,
and its varia ble tim e cont ro l en­
ab les it to play any form of
chess, from Speed to Tourna­
ment. It can play 12 games
simultaneously against humans ,
other computers, or even
against itself . On request , it can
anal yze. comment , or advise on
the game in progress. and can
provide a complete game history
or predict the outcome.

Sony Corp sets up
a U.S. laboratory

Sony Consumer Elect ron ics
Laboratories (SOCEL) a division
of Son y Corp of Americ a, will be
located in the Century Plaza in
Paramus, NJ, reports Sony
Corp. executive vice president
Kenj i Tamiya. The laborator ies
wi ll cond uct research, develop­
ment. and design work. par ­
ti cul arly the areas of CATV
systems and terminals. rece ivers

for direct satell ite broadcasts.
and videotext/te letext systems
and ter minals. "The laboratories
will offe r a unique opportunity
for interact ion between Ameri ­
can and Japanese engineers,"
said Mr. Tamiya.

The new laboratory is the
latest in a number of Sony
" firsts" in America. In 1972
Sony ope ned the fi rst U.S. co lor
TV plan t ow ned by a Japanese­
based co mpany, in San Diego ,
CA. In 1977, it established what
is now one of the largest mag­
netic tape plan ts in the world, in
Doth an, AL. The Sony Tech­
nology Center in Palo Alto, CA,
carries out broadcast equipment
research , development. and
manufacturing , and was the
f irst Sony faci lity to be located
outside Japan.

Electronic newspaper
debuts in Chicago

NITE-OWL, a full-channel tele­
text publicat ion, is now being
broadcast on WFLD-TV, Chan­
nel 32, Ch icago. Designed for
late-night information , it sup­
plies up-to-the-minute news,
sports, weathe r, and other in­
format ion, and advertising .

Informat ion is presented in
text form (telete xt) on the
screen. Teletext was fi rst de­
veloped in Great Britain and is
now being offered commerc ially
in the Unit ed States by Field
Elect ron ic Publ ishing. R·E



LETTERS

SENDING GOOD CW
Fie on Herb Friedman, and a fig in his

ear! He seems to be showing an infirmity
of old age-intolerance-and maybe even
a lack of good sense in "Communications
Corner," Radio-Electronics, October
1981.

As a ham , from my earliest days, I tried
diligently to send good CW, first on a
straight key, then on a swiper (homebrew)
and then on the ultimate (for those days):
a bug (also homebrew). And, I, too , share
his view that handwrought CW is a pure
performing art .

First ticketed in 1933, I am now (after a
long layoff) a reconstituted ham. Once I
got back on the air , I was thunderstruck
by the bad straight key fists, the miserably
misadjusted and, misrun bugs , and that
ultimate abomination : the key running its
operator instead of the other way around.
Do you ever hear a "6" sent with four dots
any more?

Then, I, too became aware of the beauti­
ful CW coming from microprocessor key­
boards, whether at 20 or 60 wpm. What a
joy! As with good writing , I believe that
CW should be sent with clarity and in­
telligibility, and to hell with dialects or
accents. If it takes a machine to do it, so
be it! It's all right with me.

So come on, Herb. Don't display the
length and condition of your teeth . Get a
good keyboard and join the fun. I have
one (homebrew) and it 's better than
crackerjack.
C.H. FRERES, KJ6G,
San Diego, CA

NIKOLA TESLA
I would like to associate myself with the

thoughts expressed in the letters by Marc
Seifer and Vince Marasco in the June
1981 Radio-Electronics about Nikola Tesla.

Tesla is one of my favorites. I can turn
on my Edison light bulb and visualize , in
some vague manner, Tesla 's rotating
magnetic field at some remote point miles
away. Yes, it is truly Tesla's rotating mag­
net ic field-the one he discovered before
he invented a device wherein the field
could reside and produce rotating power:
the induction motor. And subsequently , he
was forced to invent a device to generate
that magnificent field-the polyphase
alternator.

Had Edison 's proposal for electric
power distribution prevailed, we would
now have direct-current generating
power plants spaced about every mile
where electricity is in use today. And we
would know no such thing as the sealed
motor-compressor system used in modern
refrigeration and air-conditioning sys-

tems. Edison 's DC voltage could not be
stepped up or down with transformers,
and the losses in his system would be
great.

What about electric-power transmis­
sion without wires? Some large company
-I would suggest Westinghouse-should
embark upon a research project to redis­
cover that lost art .

I could go on and on. I am interested in
Tesla and his discoveries. A machinist
friend of mine is also fascinated, as are
others in the electronics field . Had Nikola
Tesla never existed, nevertheless, civiliza­
tion would have required one like him just
the same.

Knowledgeable people have been
made aware of most of the other great
men of the past-so why not the un ique
Nikola Tesla?
ALFRED C. POWELL,
Pensacola, FL

Why not, indeed? Well, you're doing
your part.

LED VU METER ENCLOSURE
Reading through the May 1981 Radio­

Electronics, I was struck by the appear­
ance-in the article, "Build This LED VU
Meter"-of an enclosure produced by our
client, PacTec Corp ., subsidiary of
LaFrance Corp. I checked carefully for a
reference to the PacTec Enclosure, to no
avail. In fact , I noted that the kit for the
VU-1 available from BFA Electronics
actually includes no case at all.

Your readers might like to know that
the case seen in the article is available
from PacTec, Enterprise and Executive
Avenues, Philadelphia, PA 19153. It isone
of the series CM enclosures, and appears
specifically to be a CM 5-200.

We have. many prototyping kits in our
line. The kits are particularly useful to de­
signers and hobbyists, and are available
in a wide range of sizes. I hope that you
and your readers will find this material
useful.
JON H. CLINCH,
LarwinlLivers Associated, Inc .

RADAR DETECTORS
In reading the " Letters" department in

Radio-Electronics, and being the owner
of one of the best " Super Het" radar de­
tectors on the market, I can on ly feel sorry
for those people who must constantly chal­
lenge the right to own and operate such
devices. It is a shame that, for once , the
foxes were "outfoxed themselves" by
allowinq a hole in the law big enough to

continued on page 22

WHY K40
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SELLING
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ONE YEAR!
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.. .THAN ANY ANTENNA
IT REPLACES!

AN AMERICAN MADE PRODUCT
FROM AN AMERICAN COMPANY.

Call your local CB Dealer

For a FREE demo!
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Introducing
the Sinclair ZX81

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

The new Sinclair ZX81 is the
most powerful, yet easy -to-use
computer ever offered for anywhere
near .the price : only $149.95" completely
assembled.

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

A breakthrough
In personal computers

The ZX81 is a major advance over
the original Sinclair ZX80-the world 's
largest selling personal computer and
the first for under $200.

In fact, the ZX81's new 8K Extended
BASIC offers features found only on com ­
puters costing two or three times as much.

Just look at what you get:
• Continuous display, including moving
graphics
• Mult i-dimensional string and numerical
arrays
"Plu s shipping and hand ling. Price includes conne ctors
for TV and casse tte , AC adaptor, and FREE manual.

• Mathematical and scientific functions
accurate to 8 decimal places
• Unique one-touch entry of key words
like PRINT, RUN and LIST
• Automatic syntax error detection and
easy editing
• Randomize function useful for both
games and serious applications
• Built-in interface for ZX Printer
• 1K of memory expandable to 16K

The ZX81 is also very convenient
to use. It hooks up to any television set
to produce a clear 32-column by 24-line
display. And you can use a regular
cassette recorder to store and recall
programs by name.

If you already own a ZX80
The 8K Extended BASIC

ch ip used in the ZX81 is available
as a plug-in replacement for your

ZX80 for only $39 .95, plus shipp ing
and handling-complete with new key­

board overlay and the ZX81 manual.
So in just a few minutes, with no

special skills or tools required, you can
upgrade your ZX80 to have all the
powerful features of the ZX81. (You'll
have everything except continuous dis­
play, but you can still use the PAUSE
and SCROLL commands to get moving
graphics.)

With the 8K BASIC chip, your
ZX80 will also be equipped to use the
ZX Printer and Sinclair software.

Order at no risk""
We'll give you 10 days to try out

the ZX81. If you're not completely satis ­
fied, just return it to Sinclair Research
and we'll give you a full refund .

And if you have a problem with
your ZX81, send it to Sinclair Research
within 90 days and we'll repair or replace
it at no charge.
··Ooes not app ly to ZX81kits.

NEW SOFTWARE:Sinclair has
published pre-recorded pro­
grams on cassettes for your
ZXB1 , or ZXBO with BKBASIC.
We're constantly coming out
with new programs, so we'll
send you our latest software
catalog with your computer.

ZX PRINTER: The Sinclair ZX
Printer will work with your ZXB1,
or ZX80 with BKBASIC. It will
be available in the near future
and will cost less than $100.

16K MEMORY MODULE:
Like any powerful, full fledged
computer, the ZX81 is expand­
able. Sinclair's 16Kmemory
module plugs right onto the
back of your ZX81 (or ZXBO,
with or without BKBASIC).
Cost is $99.95. plus shipping
and handling.

ZX81 MANUAL: The ZXB1
comes with a comprehensive
164-pageprogramming guide
and operating manualde­
signed for both beginners and
experienced computer users.
A $10.95 value, it's yours free
with the ZXB1.



$4.95

AMOUNTQTY.

TOTAL

4.95

99.95

39.95

PRICEt

$149.95

99.95

ZX81

ZX81 Kit

Shipping and Handling

8K BASIC chip (for ZX80)

IAD CODE 02RE ]

MAIL TO: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061 .

16K Memory Module (for ZX81 or ZX80)

NAME --,!

ADDRESS _

t U.s.Dollars

I
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Introducing
theZX81 kit

If you really want to
save money, and you enjoy
building electronic kits, you
can order the ZX81 in kit form
for the incredible price of just
$99.95~ It's the same, full-featured
computer, only you put it together
yourself. We'll send complete, easy­
to-follow instructions on how you can
assemble your ZX81 in just a few hours.
All you have to supply is the soldering iron.

How to order
Sinclair Research is the world 's larg­

est manufacturer of personal oomputers.
The ZX81 represents the latest

technology in microelectronics, and it
picks up right where the ZX80 left off .
Thousands are selling every week.

We urge you to place your order
for the new ZX81 today. The sooner you
order, the sooner you can start enjoying
your own computer.

To order, simply call our toll free
number, and use your MasterCard or VISA.

To order by mail, please use the
oupon. And send your check or money

order. We regret that we cannot accept
purchase orders or C.O.D:s.

CALL 800-543-3000. Ask for op­
erator # 509. In Ohio call 800-582-1364.
In Canada call 513-729-4300. Ask for
operator # 509. Phones open 24 hours
a day, 7 days a week. Have your Master­
Card or VISA ready.

These numbers are for orders
only. For information, you must write to
Sinclair Research Ltd., 2 Sinclair Plaza,
Nashua, NH 03061.
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EDITORIAL
The FCC's Teletext Non-Standard

This issue of Radio-Electronics presents the third and concluding
article of a series that describes the teletext proposal now before
the FCC. When teletext is tully implemented, it will offer the
general public interactive access to a virtually limitless supply
of information-information that will be broadcast as part of a
standard TV program. A special decoder attached to your TV set
will pick off the information and display on the TV screen . To
provide interactive access, the user will be tied to a central data
bank via either a cable-TV connection or via a modem and tele­
phone line.

Teletext promises to provide a massive array of services to the
general public. Some of the services being considered include
home banking; home shopping, with purchases billed directly to
your bank account and the items shipped direct to your front
door; airline reservations; books; magazines; etc., etc. The pos­
sibilities are endless, limited only by our imagination. Indeed, the
benefits of a fully implemented teletext service will be enormous;
it will even help energy conservation.

Up until now, the FCC has been considering three systems:
Prestel, Antiope, and Telidon. I say "up until how" because as we
go to press the FCC has made a decision-actually a non-decision!
The FCC has ruled to let the three competing formats fight it
out in the marketplace. That means that we will live with three
incompatible teletext systems; consumers will be buying non­
compatible teletext decoders until two of the competing formats
die.

At this point, I would like to remind you that the FCC was set
up to regulate electronic forms of communication within the
borders of the U.S. That was to maintain order and insure com­
patibility for our citizens. Their latest ruling appears to contradict
the very reason for the FCC's existence. What, may I ask, was the
FCC doing for the last three years while it was supposedly con­
sidering the three systems? Why did the FCC waste two years
of an EIA subcommittee's time evaluating the three systems. And
what answer will the FCC offer to those consumers who now must
purchase three decoders to receive all teletext broadcasts instead
of just one? I wonder what heights of non-wisdom have finally
overtaken our non-commissioners in this non-ruling.

ART KLEIMAN
Managing Editor

Visit Your Heathkit
Electronic center*
where Heath /Zenith Products are
displayed, sold and serviced.

PHOENIX. AI BRIDGETON. MO
2727 W.lndian School Rd . 3794 McKelvey Rd .
602·279-6247 314·291·1850
ANAHEIM. CA OMAHA, NE
330 E.Ball Rd . 9207 Maple St.
714·776-9420 402.391.2071
CAMPBELL. CA ASBURY PARK. NJ
2350 S. Bascom Ave. 1013 State Hwy. 35
408·377·8920 201.775.1231
EL CERRITO. CA FAIR LAWN. NJ
6000 Potrero Ave. 35-07 Broadway (RI.4)
415-236-8870 201.791.6935
LAMESA. CA AMHERST, NY
m.~~f.~n~r. 3476 Sheridan Or.
LOS ANGELES, CA 716·835-3090
2309 S.Flower St. JERICHO, L.!. NY
213.749.0261 15Jericho Turnpike
POMONA, CA 516-334·8181
1555 N. Orange Grove Ave. ROCHESTER, NY
714·623·3543 937Jefferson Rd .
REDWOOD CITY, CA 716-424·2560
2001 Middlefield Rd . N. WHITE PLAINS, NY
415-365·8155 7Reservoi r Rd.
SACRAMENTO, CA 914·761·7690
1860 Fulton Ave. CLEVELAND,OH
916-486·1575 28100 Chagrin Blvd.
WOODLAND HILLS, CA 216·292·7553
22504 Ventura Blvd. COLUMBUS.OH
213·883·0531 2500 Morse Rd .
DENVER, CD 614·475·7200
5940 W. 38th Ave. TOLEDD,OH
303·422·3408 48S.Byrne Rd.
AVON, CT 419.537.1887
395W. Main St.(Rt.44) WOOOLAWN.OH
203·678·0323
HIALEAH. FL 10133 Springfield Pike
4705. W. 16th Ave. 513·771·8850
305-823.2280 OKLAHOMA CITY, OK

2727 Northwest
PLANTATION. FL Expressway
~~~7~i.Bi~ooard Blvd . 405-848.7593

TAMPA. FL PORTLAND, DR
4019 W.Hillsborough Ave. -see Vancouver, WA
813·886-2541 FRAZER. PA
ATLANTA, GA 630 Lancaster Pike
5285 Roswell Rd . (Rt.30)
404.252.4341 ~15-647·5555

CHICAGO,IL PHILADELPHIA. PA
3462·66 W. Devon Ave. 6318 Roosevelt Blvd .
312·583·3920 215-288·0180
DOWNERS GROVE, IL PITTSBURGH. PA
224 Ogden Ave. 3482 Wm . Penn Hwy.
312·852·1304 412·824·3564
INDIANAPOLIS, IN WARWICK. RI
2112 E. 62nd SI. 558 Greenwich Ave.
317·257·4321 401.738-5150
MISSION, KS DALLAS TX
5960 Lamar Ave. 2715 Ross Ave.
913·362·4486 214.826-4053
LOUISVILLE. KY FORT WORTH TX
12401 Shelbyville Rd . 6825-A Green 'Oaks Rd.
502·245-7811 817.737.8822

~~~ollJe~e~s HOUSTON, TX
Memorial Hwy. 1704 W. Loop N.
504.467.6321 713·869-5263

BALTIMORE. MD ~~1~ ~:~~I~o::
~~~~6~1~~m Rd. 512·341·8876
ROCKVILLE. MD MIDVALE. UT
5542 Nicholson Lane 58East 7200 South
301.881.5420 801·566-4626
PEABODY MA ALEXANDRIA. VA
242 Andover St 6201 Richmond Hwy.
617.531.9330 . 703·765-5515
WELLESLEY MA VIRGINIA BEACH. VA
165 Worcester Ave . 1055 Independence Blvd.
617.237.1510 804·460-0997
DETROIT, MI SEAmE.WA
18645 W. Eight Mile Rd . 505 8thAve. N.
313·535-6480 206-682·2172
E.DETROIT. MI TUKWILA, WA
18149 E. Eight MileRd . 15439 53rd Ave. S.
313·772·0416 206-246-5357
HOPKINS. MN VANCOUVER, WA
101 Shady Oak Rd . 516 S.E. Chkalov Drive
612·938·6371 206-254·4441
ST. PAUL, MN MILWAUKEE, WI
1645 White Bear Ave . 5215 W. Fond duLac
612·778·1211 414·873·8250
'UnitsofVeritechnologyElectronics Corp . CP-199R3



CLEAR.QUICK.QUIET.
ALL THREE,ONLY$1,095:

You get sharp, easy-to-read printouts. You get them fast ,
over 150 characters per second , from a printer that's loaded
with convenience features.

The Heath/Zenith 25 Printer is a heavy-duty, high-speed,
dot matrix printer. It produces up to 300 lines per minute with
whisper-quiet smoothness. The enti re 95-character ASCII
set prints in upper case and lower case with descenders, in
a 9 x 9 matrix. All functions and timing are microprocessor­
controlled .

The features described below tell only part of the story. You
have to see it in action to know how good it really is .

Pick the store nearest you from the list at left. And stop in
today for a demonstration of the Heath /Zenith 25 Printer. If
you can 't get to a store,send $1.00 for the new Zenith Data
Systems Catalog of assembled commercial computers
and also receive free the latest Heathkit Catalog . Write
Heath Co ., Dept. 020-864, Benton Harbor, M149022.

HEATH/ZENITH

Your strong partner

Adjustable tractor-feed
width with dual sets
of tractors for smooth,
bi-directional paper
movement. Adjustable
vertical and horizontal
tabs .

Character pitch is hard­
ware or software-select­
able at 10,12,13.2 and
16.5 characters per
inch , for a maximum of
222 characters per line.
That gives you great
flexibility in setting
up forms.

\

Standard RS-232C
interfacing for compati­
bility with most systems.
Also 20mA current loop
serial interface.

/
Uses standard edge­
punched papers in
single or multiple forms
or fanfold.

Software- or hardware­
selectable baud rates
at 110,150,300, 600,
1200,4800 and 9600.

Character set includes
33 block graphic
characters for charts
and graphs.

Heavy-duty construc­
tion for reliable opera­
tion and long life under
daily use.

Convenient cartridge
ribbon for quick , no­
mess replacement.

Completely enclosed
cabinet muffles sound
for quiet operation.

Special detectors tell
you when you're out
of paper or when paper
jams.

' In kit form, F.G.B. Benton Harbor, MI. Also avai lable com pletely assembl ed and
tested at $1,595. Prices and specifi cat ions are subj ect to chang e without notice.

CP-204A
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At CffitJyouget
electronics
career
training
froID
specialists.
If you're interested in learning how to In: air
conditioning, service cars or install heating systems ­
talk to some other school. But ifyou're serious
about electronics... even earning an Associate Degree ...
come to CIE -The Electronics Speeialists.
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Pattern shown on oscilloscope screen is simulated.
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the exams get th eir Licenses. You
may already know that. an FCC
License is needed for some careers
in electronics - and it can b e a
va luable credential anytime.

Assoeiate D e gre e
Now, CIE offe rs an Associate in

Applied Science Degree in Electronics
Engineering Technology. In fact,
a ll or most of even' CIE Caree r
Course is directlv 'credita b le
toward s the Associate Degree.

Find out more: ~Iail this
eard for your FREE
CATALOG today:

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

I'll send you a copy ofCIE's
FREE school catalog, along with a
complete package of independent
h ome study in for mation.

For your conven ie nce, I'll t ry to
arrange for a CIE representative to
contact you to answer any questions
you may h ave .

Rememb er , ifyou are serious
about le arning e le ctronics . . . or
building upon your present skills,
your best b et is to go with the e lec­
tronics specialists - CIE . Mail the
card or coupon today or write CIE
(and mention the name and date of
this magazin e ), 1776 East 17th
Street, Cleveland, Oh io 44114.

o YES ... Joh n, I wa n t to learn fro m the spcclalists In c lcct ron tcs - CIE.
Sen d m e m y FREE CIE school catalog - Includ in g dc ta il s about thc As soclatc
D egre e program - plus m y FREE package of ho mc study Information .

Plus there 's a profes sional quality
oscilloscope you build and use to
" see" an d " read" the characteristic
waveform p atterns of e lectronic
equ ip ment.
You workwith expert­
eneed speeialists.

When you send us a completed
les son, you can b e sure it will be
reviewed and graded by a trained
e le ctronics instructor, b acked by a
t eam oftechnical sp ecialists. Ifyou
n eed specia lize d help, you get it fast
· . . in writing from the faculty spe­
cialists b est qualifie d to handle
your question.
People who have known
us a long time, think ofus
as the "FCC Lieense
Sehool."

We don't mind. We have a fine
record ofpreparing people to take ...
and p ass . . . the gove r nment ­
administered FCC License exams.
In fact, in continuing surveys nearly
4 out of5 ofour graduates who take

r············_··_· 1

• C IE Cleveland Institute of Electronics, Inc.
1776 East 17th Street . Cleve land. O h io 4 4 114

I•I Pr int X amc _

• Address Apt. _

• Ctty _

• S tate -LZlp. _

• Agc .Phonc (area codc)

Check box for C; .1. Billinfonnatlon: D Veteran D Active D uty

• Mail today:

•

M y father a lways to ld me that
there wer e ce rtain advan­

tages to puttin~ all your eggs in one
basket. "John, ' he said, "learn to
do one important thing better than
a nyone else, and you' ll always be
in demand."

I b elieve h e was righ t . Today is
the age of specialization. And I
think that's a very good thing.

Co nsider do ctors . You wouldn't
exp ect your family doctor to perform
open h eart su rgery or your dentist to
set a broken b one, e ither. Would you?

For these things, you'd want a
specialist. An d you'd trust him. Be­
cause yo u' d know ifh e weren' t any
good, h e'd be out ofbusiness.

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

You shouldn't. And you certainly
don't have to.

FACT: CIE is the largest inde­
pendent home study school in the
world that speci alizes exclusively
in electronics .

We have t o b e good at it because
we put all our eggs in one b asket:
electron ics . Ifwe hadn't done a good
job, we'd have closed our do ors
long ago.
Speeialists aren't for
everyone.

I'll t ell it to you straigh t . Ifyou
think e lectronics would make a nice
hobby, check with other sch ools.

But Ifyou think you have the
cool - an d want the training it takes
- to make sure that a so und blackout
during a prime time 1V sh ow will b e
corrected in seconds - then answer
this ad. You'll probably find cm has
a course that's just right for you!
At em,we eombine
theory and praetiee. You
learn the bestof both.

Learning electronics is a lot
more than memorizing a laundry list
offacts about circuits and transis­
tors. Electronics is interesting b e­
cause it's based on some fairly recent
scientific discoveries. It's built on
ideas. So, look for a pro gram that
starts with ideas - and builds
on them.

That's what happens with CIE's
Auto-Programmed's Lessons. Each
lesson uses world-famous
"prog rammed learning" methods to
teach you important principles. You
explore them, master them com­
pletely . .. before you start to
apply them!

Bu t b eyond theory, so me of our
co urses come fully e quipped with
the electronics gear to actually let
you perform hundreds of checking,
t esting and analyzing projects.

In fact,dep ending on the course
vou ta ke, vou'll do 1110s t of the basic
things pro fcsstonuls do every day­
even use a D igital Learning Lab ora tory
to a pply thc d igital theory essential
today to k eep pace with electronics
in the eighties.
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THE FEATURES
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200 Park Ave. South
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LETTERS

THE PIANOCORDER
We read Warren Baker's article about

the Pianocorder in your November 1981
issue with much interest. It is certainly a
fascinating development, and we are
pleased to have licensed Superscope to
reproduce many of our piano rolls on
their cassettes.

I do object to a few minor points, how­
ever. The so-called " old-fashioned"
pneumatic players are still being manu­
factured by the thousands ; and so are the
rolls, which are not nearly as " fragile" as
you might be led to believe. Some of our
products are 80 years old, and still per­
forming well .

In addition, rolls bear not only the
music but the printed lyrics as well, posi­
tioned to appear simultaneously with
their corresponding notes. Grouping
around an " old-fashioned" player, and
singing along with the rolls , is a pleasure
that no electronic update has yet sur­
passed .
ORS MUSIC ROLLS , INC.,
Robert J. Berkman, Adm. Assistant

continued fro m page I3

squeeze my 0-1000 detector through.
I don 't believe for one moment that the

policeman operating the radar unit is
primarily interested in saving my life on
the roadways, or is instructed and knowl ­
edgeable enough to use the device with­
out error. When I see a policeman just
sitting behind a bush , operating those
objectionable devices, I see my state and
local tax money being wasted.

With crime the way it is today, I th ink
that speeding is the lowest rung on the
ladder when it comes to breaking the law.
If as much time went into combatting
other areas of crime as is spent in playing
"cat and mouse " with the motorist, I think
we would see a sharp decline in crime in
those really important areas. Besides, if it
were not for the high revenue collected
by ticketing motorists for their deeds, I
doubt whether we would see policemen
just sitting around, relaxing in their cars
with their radar units.

To say that every radar-detector owner
has it solely for the purpose of speeding
without getting caught is like saying that
anyone who owns a gun is planning a
bank job or an assassination. What the
complainers need is to be tagged by
radar; then their attitudes would change. I
have seen so many radar traps that were
cleverly set up, that I hate to think about
how much money was collected that way.

Let us face the facts: As long as radar is
used the way it is, and radar detectors are
legal-as they should be-then the game
will continue on the highways. I, for one,
will continue to plug in my detector for
protection.
M.J. RYBICKI ,
Berwyn,lL

BACKSCATIER
I'd like to comment on the article by Mr.

Stanley Leinwoll , " Why Radio Moscow is
continued on page 103

10 Up
Each

$1025

825

1-9 Ea.

$1079

899

1126 Cornell Avenue, Cherry Hill , NJ 08002

Tel. (609) 488-1060

AT PRICES
YOU CAN AFFORD!

MODEL MS-6050
MODEL MS-6040
(Same as shown
above but 40MHz
dual trace w it h
sweep dela y only)

50MHz
DUAL TRACE

• 6" flat faced POA/CRT with 15kV
acceleration, internal graticle and ex­

ternal trace rotator.

• 50MHz dual trace (-3db), 70MHz
(-6db); triggers beyond 80MHz, rise
time ~ 7 n s .

• Built-in signal delay of 50ns in display,
plus trigger delay of 1OOms to 1p.s in 5
steps plus vernier.

• 1mV sensitiv ity thru 1OMHz, 5mV thru
50MHz; with CH2 invert.

• Time base has 20 ranges from 0.2p.s
to 0.5s/0iv plus x5 magnifier.

• Fully shielded switching regulator
power supply and shielded trans­

former.

• Has TV sync, X-Y or X-Y-Z.

• Clean lay-out with glass PCS's etc. for
easy service and calibration.

• Complete with two hook-on probes,
spare fuse and detachable UL listed
AC cord. One year parts and labor

warranty.
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DC power to test logic or mobile
equipment. Another VIZ Value

HERE'S REAL PRECISION
Select th e precise voltage you want:
5V or 13V, adjustable ± 1Y2V at each
range . Output is laboratory qual ity.
Ripple less than 10mV, peak to peak.
Regulation better than 0.1 %.
HERE'S REAL POWER
Up to 7.5 amp. at each voltage-

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

HERE'S REAL CONVENIENCE
Front panel controls for instant
voltage adjustment and precise fine
adjustment to within 0.1V. Two 3-digit
LED displays perm it continuous

monitoring of both voltage and
current during use. Current limiting
control with instant pushbutton reset.

The WP-709 is like two precision
power suppl ies for a price less than
you might pay for one- PLUS two
digital DC voltmeters .

VIZ Supplyst ™
power supplies with digital displays of voltage and current

Fully regulated, adjustable current limiting power sup­
plies , PLUS two built-in digital DC voltmeters in a single
quality unit. Digitally monitor output vo ltage or current,
or two external voltages.

$295.95WP-706
Single output

0-25VDC.0-4A.

WP-708 $424.95
Triple outp ut Two D-20VDC, D-2A.

One 5VDC, 0-4A.

Single WP-703A $10700 Single WP-704A $117 55
D-20VDC. D-500mA • 0-40VDC. D-250mA •

...--------- VIZ RELIABILITY -----------,
VIZ is a 50 year-old company. Our instru ments are

full y warra nted , parts and labor, for a year.
A ll items tested to NBS standards. We offer serv ice and parts

ava ilability for a minimum of ten years. Over 15 repair depots in U.SA

WP-707 $374.75
Dual out put

Two D-25VDC. D-2A.

WP-705 $289.95
Sing le output

0-50VDC. D-2A.

VIZ DC power supplies
Fully regulated, continuously adjustable voltage

outputs with short circuit protection.
Anal og meters and overload ind icators.

Want fu ll tec hnical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor nearest you

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

VIZ Mfg . Co., 335 E. Price St., Philadelphia, PA19144

CIRCLE 7 ON FREE INFORMATION CARD



SATELLITE/TELETEXT NEWS
GARY ARLEN

CONTRIBUTING EDITOR
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TELETEXT
LOOK-ALIKE

SERVICES

TEXT VIA
SATELLITE

AROUND THE
SATELLITE

CIRCUIT

CANADIAN
JUDGE

APPROVES
PRIVATE

TERMINALS

Although line 21 of the vertical blanking interval is used primarily for closed captions for
people with impaired hearing, a number of new activities are making that channel look
more like teletext. Dozens of programs on ABC, NBC, and PBS are transmitted with
those closeo captions each week ; a special TeleCaption decoder is required.

But in the past few months, several projects have gotten underway to add more text
serv ices. For example, early in the year the networks began transmitting " lnfoData,"
which is a text sequence, used intially to announce which programs will be captioned
during the coming week . More recently, KCET-TV Channel 28 in Los Angeles began
carrying " Newsline," a version of the Associated Press news " t icker" used by cable TV
systems. In that service, electronic versions of the news wire scroll across the screen of
TV sets keyed into the captioning system. WHA-TV in Madison Wisconsin, KWCM-TV
in Appleton, Minnesota and WNET in Newark, NJ are planning similar news and in­
formation systems on line 21. All are public-TV stations.

Several teletext packages, intended primarily for cable-TV usage, are going aloft via
satellite during the coming months. The most ambitious is one that will supplement
"The Weather Channel ," a newall-day weather-information service due to get under
way in 1982. The teletext portion will include local weather reports transmitted from the
Weather Channel 's Atlanta headquarters to "Weather STAR" addressable teletext re­
ceivers in various cities. Meanwhile, another 24-hour text-only weather-information
service, " View Weather, " is being transmitted as part of the CableText package on
Satcom I Transponder 6.

Perhaps the most substantial teletext-via-satellite project is the one now under way at
Time Inc. About 4,000 pages of information are being sent over a full transponder from
Time Inc. headquarters in New York to Southwestern Cable TV in San Diego (owned by a
Time subsidiary) as part of a major teletext test.

Blonder-Tongue Laboratories, a long-time respected supplier of cable-TV hardware,
is getting into the earth-station business with a new dish and earth-station modulator.

Forget any ideas about using satellites to collect solar power and beam it down to
earth as the next big wave of satellite activity after communications satellites. The U.S.
Department of Energy gave a tentative approval to such a concept, which would
probably take 50 years to put into place. But a few months ago the National Research
Council recommended against such a plan , saying it would be far too costly-as much
as 3 trillion dollars. Furthermore, such a solar-power satellite would probably create inter­
ference with communications satellites and there would be other technical and political
problems in developing such a system. But, just in case, NASA is going to continue
keeping an eye on the idea. ...

Metromedia is now sending tne Merv Griffin Show to TV stations ; Merv's show is
transm itted on Westar III every morn ing , to be taped by stations which run it later in the
day.

A British Columbia judge has found an apartment-house manager "not guilty" of ac­
cusations that he operated a private satellite dish to provide video programming to
tenants. The decision is seen as a victory for backyard satellite-receiver users in
Canada, where the federal government has been trying to crack down on use of such
pr ivate terminals. The rul ing , however did not resolve the question of reception of
video transmissions via satellite from across the border.

Meanwhile, prosecuters in other Canadian provinces are continuing their cases
against other private-terminal owners-both commercial operators (such as the apart­
ment-house manager) and personal users . The Canadian Radio-Television Commis­
sion requires earth-station operators to have a technical certificate and a broadcast
license. R-E
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A Better Way to Get
A Better Meter.

If you've been holding off getting a
digital meter until the right deal came
along, it's herel

Data Precision is offering better-than­
ever prices on its most popular high­
performance hand-held 3V2 digit meters.
It's the ideal time to get rid of finicky,
hard-to-read analog meters-or even
digital meters that have seen better days.

No matter what you measure, now's the
time to upgrade your bench. With
Data Precision.

3V2 DMMs
Model 936: $~ $145 with coupon
Model 935:~ $135 with coupon
Get 29 ranges with all the functions,

with 0.1 % basic accuracy, protection up
to 6kV spikes and hi /Io ohms excitation.
All in a one-hand case toughened for the
field, yet accurate enough for most
bench needs.
Both models read looItV-lOOOVDC,

100ItV-7ooVAC; lItA-2A AC or DC; and
100m!l-20M!l .
The 936 also features audible continuity

beep and overvoltage alarm, for faster
"eyes-off" testing.

CAPACITANCE METER
Model 938: $~ $199 with coupon

Measure from O.lpF to 2000ItFwith 31/ 2

digit 0.1 % accuracy. This surprisingly
economical meter offers immediate direct
reading, and simple pushbutton operation,
outperforming capacitance meters, DC
time constant meters, and even bridges
costing 2 to 5 times as much.

TEMPERATURE METER
Model 940: $~ $175 with coupon

You can read -6SoC (-8S0F) to 1S0°C
(302°F). with 0.1 ° resolution below 200°.
You also get a detachable 6" semiconduc­
tor probe with 4' cable. The 940 offers an
extremely short settling time, and main-

Pnces USA

tains 0.4 °C (0.7 OF) accuracy.
Every one of these high-performing LCD

meters operates up to 200 hours on a
standard 9V transistor battery, and is
warranteed for 2 full years .
We want you to discover Data Precision

quality, so from now through March 31
we are offering a $20.00 saving when you
present this coupon to one of our
distributors.
Visit your local Data Precision

distributor.Or call toll free

(800) 343-8150 or (800) 892-0528

in Massachusetts for the name of the
distributor nearest you.

Data Precision, Divisionof AnalogicCorporation, Electronics Avenue, Danvers, MA01923, (617) 246-1600, TELEX (0650) 921819
CIRCLE 17 FOR DEMONSTRATION CIRCLE 83 FOR ADDmONAL INFORMATION
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ECG is a regist ered trademark of Philips ECG, In c.

Two ways to find replac~
When you think about the number a

new electronic gizmos th at come off th .
boat every year, it's staggering.

Ifyou happen to be a repairman, it's
enough to drive you craz y. It seem s
there's absolutelv no wav for vou to
keep on top of all those ~ew ~lectron ic
components required.

But don't worrv. There's a verv easv
way to keep up . Get a Sylvania ECC <i>

CIRCLE 16 ON FREE INFORMATION CARD



27

-n
m
CD
:D
C
>
~....
<0co
N

A North American Philips Company

PhilipsECG

But th e best part is th at you don't
have to go every which way to get
th em . You just go to your nearest
ECG distributor.

disposal for any tricky re placemen ts
you migh t have questions about .

What's more, the ECG parts you
receive are of the highest qualit y. Spec­
ifications on th ese devices are equal to,
and usually exceed , th ose of the origi­
nal part . To maintain qu ality and per­
form ance levels, all of the ECG's are
checked in accord with military stan­
dard testing procedures .

CIRCLE 16 ON FREE INFORMATION CARD

,l aster Rep lacem ent Guide from your
'h ilips ECG distributor.

It cross referen ces more than 170,000
1dllstry part numbers to over 2,500
~ CG devices including most of the
lard-to-find foreign parts.

You get concise descriptions on each
vith clear illustrations of packaging and
:ircuit diagrams. And , you have th e full
echn ical resources of Philips at your

nentsfor foreign parts.
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EQUIPMENT REPORTS

MXR Model 156
ex Decoder

CIRCLE 101 ON FREE INFORMATION CARD

MXR 156

OVERALL
PRICE

EASE IOF USE

INSTRUCTION
MANUAL

PRICYvALUE

1 213141516171819 10

~~~/

MXR INNOVAnONS. INC. (740 DRIVING
Park Avenue, Roche ster, NY 14613)
otTers an interesting line of audio acces­
sories. Their late st one is a CX decoder,
the model 156.

As you must be awa re by now, CX is
a compatible comp anding system for
CX-encoded records. Without a de­
coder, the records sound normal. With
a decoder. the y atta in a dynamic range
of about 85 dll, with the extension being
at the " quiet " end . That means that the
noise floor drops by 20 dB, resulting in
virtually noise-free playback and a
much more natural-sounding reproduc­
tion of the recorded materi al.

My first experience with the model
156 decoder was uncanny . I cued the
turntable arm, stepped back, and
waited for the music to begin. Nothing
happened. Thinking that maybe I had
switched my speakers off, I went up to
check them. As I was looking. the
music began . There'd been no noise
when the stylus contacted the record ,
and no noise from the lead-in groove .
Nothing!

And the quality of the sound ! Loud
passages were . of course, loud-CX
doesn ' t concern itself with headroom.
What was amazing was that during
quiet passages, I could hear things that
I would otherwise have missed because
of record surface-noise . And , between
cuts , there was noth ing to indicate that

a record was on the turn table-just
dead silence. It was like being present
at a performance in a hushed room. The
only thing you heard was what you
were supposed to hear. and then . you
heard it all. It' s something that has to
be experienced to be believed.

About the time you read this. CBS is
ex pected to have about 50 CX-encoded
record s on the market. and a number of
other recording companies have signed
agreements with CBS to also use the
ex com pandin g sys tem.

The MXR decoder
The model/56 is extremely simple to

connect and use . Two sets of audio
cables connect it to the tape-recorder
loop of your preamp or receiver ; it ob­
tains its power from a 11 7-volt power
line . (My early-mode l decoder did not
have provisions for restoring the use of
the jacks that it occupied; MXR tells
me that this will be remedied in later
model s. In any eve nt. the fact is that
the decoder can be placed just about
anywhere in the loop with other equip­
ment. thu s still allowing your sound
sys tem full flexibility.)

All the cont ro ls are located on the
small unit' s fro nt panel (the jac ks are
on the rear apron). A 7-inch calibration
record is included with the decoder,
and calibration is simply a matter of
playing the record and adjusting the
REFERENCE LEVEL control until neither
one of the two LED's mounted in the
front panel is on. That' s all there is to
it. The adjustment isn't even critical-­
an erro r of as much as 6 dB will not be
not iceable.

After the unit has been calibrated.
nothing has to be adjusted until a dif­
ferent phono ca rtridge or amplifier is
brought into the system.

Aside from the REFERENCE LEVEL
control. there are only two others-one
for DISPLAY that brings the LE D' s into
the circu it, and one to switch the de­
coder into or out of the system. There 's
no power switch-the device draws
only 2.4 watt s when in use and the as­
sumption is made that it will probably
be connected to a switched out let on
your equipment, anyway .

The frequency response of the de­
coder is given as 20 Hz-20 kl-lz. +0 .
-0.5 dB . THO is less than 0.09% over
that range. with 0.05% typical at I kHz.
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Sabtronics Model 8610A
600-MHz

Frequency Counter

FOR ANYONE-WHETHER HE 'S A TECH­
nician, ham , or designer-who has to
measure signal-frequencies , a frequency
counter is a nece ssity. For a long time I
tried getting along without one. I'd bor­
row one from friend s or, more usually,
take the equipment to be checked out­
usually an amateur radio handie-talkie
or a piece of digital equipment I'd put
together-to someone who had a
counter.

Eventually that became too much.
The stuff I was building was getting too
awkward to carry , and frequently re­
quired more than a simple yes-orono
frequenc y check . So, I finally broke
down and purchased a counter of my
own .

My choice was the Sabtronics model
8610A 6OO-MH z counter. Although it
has a smaller brother (the modeI 8/IOA ,
good to 100 MHz) and a bigger one (the
model 8000B, that goes up to I gigaherz),
the 6OO-MHz version offered just what
I needed , with a little bit to spare.

It covers all the radio bands I use and
has a low-frequ ency limit of 20 Hz:
some of my project s involve audio fre­
quencies and the model 8610A is ideal
for that end of the spectrum. too.

Putting it together
The counter is available either as a

kit or assembled . Naturally, I chose the
kit form. I was very pleasantly surprised
with the quality of the components­
and of the manual-that came with the
kit. The main PC board is silk-screened
and solder masked . The 6OO-MHz pre­
sca ler board is not , but very clear dia­
grams make it difficult to go wrong.

Th e construc tion manual is excellent.
There are plent y of diagrams and
(literally) step-by-step instru ctions with

continued all page 32
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6 MAJOR TYP
STOCKED IN HtSN°OFRECAPACITORS
RATINGS. US OF

the front. (That may be due to the fact
that. since the records can also be
played on ordinary equipment without
a decoder, the record comp anies don't
want to scare away record buyers who '
don't know about the system and don't
have special equipment.) Once ex gets
a foot in the door. though, the ex logo
will probabl y move to the front. where
it ca n easily be seen.

The MXR model/56 decoder is a
good example of how simple it is to im­
pro ve the plea sure you can get from a
good recording. It has a suggested list
price of $99.95... and don't forget to
watch for the ex logos on the back of
the record jackets. R-E

~J
~ completeself-' I
Itor center se.rvlcecapac-
Vertica/-mo~~t: axIal-lead and
solid tanta/um~ng e/ectrO/ytics,
cation ceramic ' g~nera/-apPIi_
films, andep s, ~rng/e-ended

OXY-dlpped micas,

For detailed information on all Q-L1NE products (capacitors, switches, chassis
boxes, optoelectronic devlces, DIP/SIP components, resistors, wiring compo­
nents, etc.) write for 4o-page Catalog C-652 to Sprague Products Co., Distributors'
Division of the Sprague Electric Co" 509 Marshall St.,
North Adams, Mass, 01247. I

Where MORE I. m....e t han a promise. . I
a SUbsid iary of OK T~noIogIes

Get MORE in capacitor
types and ratings at a

Sprague O-LlNE'· Distributor

Total dynamic range avai lable is speci­
fied as 100 dB.

The manu al. while short, explains
ev erything you' ll need to set up and use
the dec oder.

One word of caution: The decoder
works only for eX-encoded records . If a
e X-encoded record is recorded on tape
and played back through the decoder,
onl y the charac teristics of the material
on that record will be modified: any
tape hiss that was present before will
still be there. i

Finally, while ex record s are on the
shelves, the y may be hard to locate­
the fact that a recording is e X-encoded
is shown on the back of the jacket , not

.No matter what type of capacitor you're looking for, look for it on a
Q-MART® capacitor display. You'll find exactly what you want. That's be­
cause the Sprague Q-L1NE features a computer-selected inventory of
most-frequently-used capacitors. And blister-pak packaging keeps the

-- capacitors clearly visible and fully
protected.
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-IX

RCA gives frequent
hands-on workshops, as
well as lectures. So when
failures do occur, you'll
be read y.

RCA has more than
500 parts distributors .
nationwide. We have this
large network because we
don't want you to have to
wait too long for parts .

We also keep your
inventory expenses lower by
using components i.nste.ad of
modules, in most circuits.

CIRCLE 6 ON FREE INFORMATION CARD

Ron
RCA IS MAKING
TELEVISI ON
BEITER AND BEITER.

For yo u r fr e e s ub s c r i p r i o n to RC A ~O ~t ;
MU NI CAT O R, o ur maK"a lm~ o f news and ad ",.ce ~o

service techn icians, write RCA, Dept. 1-455. 600 NO!th
Shen nan Drive, Indianapol is, l ~ 4fi201:
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EQUIPMENT REPORTS
co nt inued from page 30

a space for yo u to mak e a mark indi­
ca ting that you've successfully com­
plet ed that ste p.

There are also a number of co ns truc­
tion hint s along the way , at places
where a no vice builder might find him­
se lf wondering exactly what he was
suppos ed to do . Th ere ' s even an intro­
ductory section on how to make good
so lde r connections. Th e manu al in­
cludes a table showing what readings
should be obtained with different switch
settings a nd , finally , provides trouble­
shoo ting hints. Sabtronics leaves noth-
ing to chance! .

Calibration of the unit is easy. An
internal SENSITIVITY control is adjus ted
using a vo ltmeter , and a small variable
capacitor trimmed to bring the counter
right on frequenc y. Th at calibration can
be performed in two wa ys. The first is
co nventional-input a 10-MH z signal
from a known-to-be accurate source.
The second method requires a short­
wave receiver, but is j us t about as ac­
curate . A recei ver tuned to WWV at
10 MHz is used as a standard , and the
counter, placed close to the recei ver,
adj usted to read the same frequenc y.
The accuracy of the receiver isn 't criti-

ca l-whe n the Nation al Bureau of
Sta nda rds says irs tran smitting on 10
MHz, who 's to doubt it?

Co nstruction we nt quickly , and the
unit wo rke d the first time it was turned
on .

Features
The model 86 lOA has an 8-digit LED

displ ay. The decimal point. which ad­
j us ts its position automa tica lly, also
se rves to indicate the gate time : O. I. I.
or 10 seconds, by flashing at that rate.
Th ere is also an overflow indicator on
the display to indic ate an out-of-range
co ndition.

Three sw itches on the front panel
se lect frequen cy range, gate time , and
tu rn the counter on and off. A single
BN C con nector is used for input. Power
is supplied either by four "C' <-type
nickel-cadmium rechargable cell s (op­
tional) or fro m a power supply/charger,
also ava ilable as an option. The counter
can be used while the batteries are
being ch arged .

Earlier , I mentioned a low-frequency
limit of 20 Hz . I should cla rify that by
sta ting tha t the guaranteed operating
range is 20 Hz-600 MH z. Typical op­
erating range, though , is specified as
being from 10 Hz to 750 MHz. Reso lu­
tion is claimed to be O. I Hz up to 10
MH z , 1.0 Hz to 100 MH z, and 10 Hz to
600 MHz .

The counter features input prot ec tion
- fro m ISO-volts RMS up to 10 MHz to
4-volts RMS above 100 MHz. Its sen­
sit ivity is lO-mV RMS up to 100 MHz,
70-mV RMS up to 450 MHz, and 150­
mY RMS to 600 MH z.

The unit uses a temperature-con­
trolled crystal osc illator and, while
there is some drift-under 200 Hz
during the first few minutes of opera­
tion-the counter is essentially rock­
sta ble after less than half an hour. Tem­
perature stability is given as 0.1 ppm
(Parts Per Million) per "C, with an aging
rate of less than 5 ppm per yea r. Ac­
cording to the spec ifica tions , setability
is cla imed to be ±2 ppm: I found it even
better.

The counter measures 8 x 6.5 x 3
inches and weighs 1.2 pounds without
batteries . A bail is provided to tilt the
unit up for better visibility. There's
quite a lot of empty space in the enclo­
sure , which leads me to wonder what
other item s Sabtronics has in mind to
put in there .

I feel that the model 86lOA frequenc y
counter is one of the best equipment
choices I could have made for my
bench. Irs available from Sabtronics
International , Inc .. 3709 N . 50th Street,
Tampa, FL 33610 for $119.00 in kit
fo rm and $149.00 assembled , plus $5.00
for shipping and hand ling. R-E

co ntinued on pag e 34

Other outstanding features include:
• Autoranging and full manual mode
(Models EZ-6100 & 6110)
• Aud ib le continuity tone with 5 settings
(Models EZ-6100 & 6110)
• Nominal DC volt accuracy 0.5% of
reading (Models EZ-6100 &6110)
• Zero adjust feather-touch button
• Low and normal power Ohm ranges
• 300 hours m inimum continous opera­
tion with two 1.5V "AA" batteries
• 3Y2 digit LCD indicates the function,
reading and feature simultaneously
• Exclusive FIVE-YEAR Warranty!

CIRCLE 21 ON FREE INFORMATION CARD

"At ITS, we maintain and service hundreds
of pieces of computer equipment used by
over 200 airline companies throughout the
world. If even one piece of equipment goes
down, serious back-up problems cern occur .
So our job is not only to make the proper
repairs, but to make them fast. That's why
we use the AWS EZ-Meter series of Digital
Multi-Meters. With their Aut oranging fea ­
ture (volts & ohms) we can count on quick,
accurate rea d ings hundreds of times a
day - both on the bench and in the fie ld .
And w ith their Five-Year warran ty, we
think they're the best hand-held DMMs
you can buy."

"Fast and accurate readings.
at's why we use the AWl EI-Meter DMMs."

Bob Murray. ITSEquipment &: Leasing COl

For more in form a tion on the EZ-Mel
series or any of the other fine AV
instruments call your local distributor
contact A.W. Sperry Instruments In
245 Marcus Blvd.• Hauppauge. N.Y. 117
• 800-645-5398 Toll-Free (N.Y.. Hawa
Alaska call collect 516-231 -7050).

A.W.SPERR'
INSTRUMENTS INI
The Measurable Advantagl



Ifyou can beat these prices,
you must havea brother-in-law
in the business-
16 K RAM KITS 13.95 APPLE SOFTWARE APPLE HARDWARE

APPLE GAME SOFTWARE

SINGLE SIDED. CERT DOUBLE DENSITY
40 TRACKS. WITH HUB-RING . BOX OF 10.
GUARANTEED ONE FULL YEAR.

•

MICROSOFT BASIC-80 299 00
MICROSOFT BASIC COMPILER 319.00
MICROSOFT FORTRAN-80 369.00
PEACHTREE SYSTEMS CALL
MAGIC WAND(Require s CP/M') 275.00
WORDSTAR(Requires CP/M'" ) 325.00
MAILMERGE(Requi res WORDSTAR) 110.00
SPELLSTAR(Requires WORDSTAR) 199.00
CALCSTI\ R 239.00
DATASTAR 249 00
SPELLGUARD 239.00

CPIM isa registeredtrademark of Digital Research .

VERSA WRITER DIGITIZER 249.00
ABT APPLE KEYPAD 119.00
MICROSOFT Z-80 SOFTCARD 299.00
MICROSOFT RAMCARD 159.00

VIDEX 80 X 24 VIDEO CARD 299.00
VIDEX KEYBOARD ENHANCER 99.00
M&R SUPERTERM 80 X 24 Video Bd.315.00
NEC 12" GREEN MONITOR 199.00
SANYO 12" MONITOR(B&W) 249.00
SANYO 12" MONITOR(Green) 269.00
SANYO 13" COLOR MONITOR 469.00
SSM AIO BOARD (INTERFACE)A&T 165.00
SSM AIO BOARD ( INTERFA~E)K IT 135.00
ZENITH 13" HI-RES.Green MON. 139.00

CP/M SOFTWARE

Weguarantee everyth ing we sell lor 3D days If anyth ing IS
wrong. lust return the Itemand we'l l make It right And. of
course. we'll pay theshipping Charges

Weaccept Visa and Master Cardonall orders CO Dorders
accepted up to $300 00

Please add $200lor standardUPSsh '~ p l ng and hand ling
on ordersunder 50 pounds. delivered Inthecontinental US
Calf us forshippingcharges on Items thatweighmore than 50
pounds Forei gn. FPOand APO ordersplease add 15% for
shipping Cali forniares.centsadd 6% sales tax.

The pricesquoted areon ly va lid forslackonhandandall
pricesaresut nect tochange wl:houl notice

89.00
275.00
259.00

90.00
169.00
199.00
89.00
79 00
79.00
59.95
89.95

165.00
550.00
179.00
169.00
149 00
159.00
99.00

119.00

31245 LA BAYADRIVE, WESTLAKE VILLAGE, CALI FORNIA 91362

NOVATION CAT ACOUSTIC MODEM 145.00
NOVATION D-CAT Direct Connect 165.00
NOVATION AUTO-CAT AUTO ANS. 219.00
NOVATION APPLE-CAT 349.00
UDS 103 LP DIRECTCONNECT 17G.00
UDS 103 JLP AUTO ANSWER 209.00
D.C.HAYES MICROMODEM II(Apple)299.00
D.C.HAYES 100 MODEM(S-1 00) 325.00
D.C.HAYES Smart Modem(RS 232) 249.00
LEXICON LX-ll MODEM 109.00

MAGIC WINDOW Word Processor
MAGIC WAND
WORDSTAR
MAlLMERGE(Req.WORDSTAR)
SPELLSTAR(Req.WORDSTAR)
DATASTAR
EXPEDITER II Applesoft Compiler
PFS: PERSONAL FILING SYSTEM
PFS: REPORT GENERATOR
ASCII EXPRESS Terminal Program
Z-TERM CP/M ' Comm.Softwa re
MICROSOFT FORTRAN
MICROSOFT COBOL
DB MASTER 3.0
VISICALC 3.3
VISIPLOT
VISIDEX
CCA DATA BASE MANAGER
A-STAT COMP. STATISTICS PKG.

We built a reputation on our prices and your satisfaction.

MODEMS

29.95
20.95
27.95
24 95
24.95

26.50
44.50
34.80
45.60
36.00
45.60
48.60

1295.00
1295.00
765.00

1440.00
1495.00
1770.00
1870.00

195.00
$CALL
$CALL
$CALL
90.00

779.00
945.00

1195.00
2195.00
2195.00
2645.00
2645.00
2795.00
2295.00

389.00
549.00
849.00

1199.00
2149.00
2695.00

POOL 1.5
ALIEN RAIN (AKA GALAXIAN)
SNOGGLE !REO. JOYSTICK)
RASTER BLASTER
APPLE' PANIC

Set of 8 NEC 4116 200 ns
GUARANTEED ONE FULL YEAR.

PRINTERS

ANADEX DP9500
ANADEX DP 9501
CENTRONICS 739
C-ITOH 25 CPS PARALLEL
C-ITOH 25 CPS SERIAL
C-ITOH 45 CPS PARALLEL
C-ITOH 40 CPSSERIAL
C-ITOH TRACTOROPTION
EPSON MX-80
EPSON MX-80 FIT
EPSON MX-l 00 GRAPHIC
EPSON GRAPHICS ROM
IDS-445G PAPER TIGER
IDS-460G PAPER TIGER
IDS-560G PAPER TIGER
NEC SPINWRITER 3510 Ser.RO
NEC SPINWRITER 3530 ParRO
NEC SPINWRITER 7710 Ser.RO
NEC SPINWRITER 7730 Par.RO
NEC SPINWRITER 7700 0 Sellum
NECSPINWRITER 3500 Sellum
OKIDATA MICROLINE 80
OKIDATA MICROLINE 82A
OKIDATA MICROLINE 83A
OKIDATA MICROLINE 84
OUME 9/45
MALIB U 200 DUAL MODE

MD525-01.1 0. 16
MD550-01.1 0.16
MD 577-01.10. 16
MD577-01 .1 0.1 6
FD 32 OR 34-9000
FD 32 OR 34-8000
FD 34-400 1

VERBATIM DATALIFE

DISKETTES

ALPHA DISKS@ 21.95

CIRCLE 10 ON FREE INFORM ATION CARD



DON'T MISS THIS FANTASTIC SALE!! Phone 312/382-5244 to
order and get delivery in 7 days, or send a certified check,
money order or personal check to PROTECTO ENTERPRIZES,
BOX 550, BARRINGTON, ILLINOIS 60010. We honor Visa and
Master Charge, Ship C.O.D. Add $15.00 for shipping, handling
and insurance. Illinois residents add 6% tax.

SPECIAL FACTORY SALE PRICE!!
You get this new APF IM-1 full size, extra featured Computer:
Includes a powerful 6800 Motorola Microprocessor, 14,000
Bytes ROM with a simplified LEVEL.11 BASIC built in, 9,000
Bytes user RAM, Color, Sound , Full 53 professional keyboard .
Two 10 key numeric pads, two controllers, high speed built in
cassette that operates at 1200 baud , loads and reads 4 times
faster than other computers. Has built in speaker with volume
control, microphone jack, and 3-digit counter, high resolution
graphics 256 x192 (LIKE APPLE). Test display is 16 lines, 32
characters. It has 8 colors, will accept TAPE-DISK or PLUG
IN CARTRIDGES. Includes owners manual and BASIC lan­
guage book, 90 days parts and labor warranty, UL listed , FCC
approved. All this in a beautiful black and white CONSOLE
CASE. Weighs 20 pounds, list price $599.95.

15 DAY FREE TRIAL Retu rn within 15 days complete and
undamaged for refund of purchase price.

Grove Enterprises
Model DSC-2
Code Breaker

Grove DSC-2

OVERALL I I I I I
PRICE

EASEl I I 1 1 1
OFUSE

INSTRUCTION
MANUAL

PRIC)/vALUE
1 I 1

111 21314151617 1819 10

~00,;
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continued from page 32$239
NEW 23 K
PERSONAL
COMPUTER
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You know the problem. Station fading .. .pick et fencing ...generally
poor and frustrating FM car radio reception in the country and suburbs.
We've ended all that with our great little space-age Stereo Expande r
devices. Hooked up between the radio and the broadcast antenna, they
create a treme ndo us boost in sensitiv ity-over 15 dB-bringing in
far-away FM stations sharp and clear. Simple ,effect ive. Model ASC-100
hides completely out of sight; Model ASC-100DX mounts neatly any­
where underdash, has an off switch when the boost isn't needed.

CIRCLE 28 ON FREE INFORMATION CARD

WITH THE CASUAL MONITORING OF VHF!
UHF frequencies at an all-time high, it
is not surprising that many law-enforce­
ment agencies, among others, are con­
cerned with the privacy of their com­
munication s. While many of those
agencies prefer to use a simple " !O"
cod e, or a variation of it , still others
prefer the additional protection of a
voice privacy system.

There are many ways to garble a
voice tran smission including speec h in­
version, rolling code, spread spectrum,
frequency hopping, and voice digitizing.
The new model DS C-2 from Grove
Enterprises restores intelligibility to
speec h-inverted communications.

In speech inversion, high voice-fre­
quenci es and low voice-frequencies are
tran sposed by the mixing action of a
local audio-oscillator. A descrambler
simply takes the inverted speech and
res tores it by passing it through a cir­
cuit that is identical to the one that
originally scrambled it. That is what
this unit does .

Since an agency that wishes to
scramble its transmissions can choos.
any oscillator frequency it wants, the
unit has a control to "fine tune" the re­
stored speech. Often, a speech-inverted
signal will also have an audio tone
superimposed over it for increased
sec urity. That technique. called tone
masking, redu ces the intelligibility of
even restored speech. The Code Breaker
has a tun able audio notch-filter to re-
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THIS IS YOUR SHIPPING LABEL - PLEASE PRINT

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

Complete Package Only $"125.00
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Allo w 4-6 Weeks Del ivery
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• Video Tape...
60-Minutes
Full Color

-----------,

"Familiarization and Servicing the
VFT190 Video Cassette Recorder"

Yes!

MAIL TO: RCA Technical Training 1-450
600 N. Sherman Drive, Indianapolis, IN 46201

$ Total Enclos ed

Send the number of tapes I have indicated to address below :

Enclos ed is my c heck or money order payable to RCA Corp .

Quanti ty, @ $125.00 Each

NAME _

STREET ADDRESS _

CITY STATE __ZIP _

• Workshop Manual. ..
Fully Illustrated
Servicing Procedures

• Training Workbook...
Reinforces Your Learning
With "Hands-On" Exercises

The 60-minute full-color Technical Training Video Tape (VHS Format)
will prove to be invaluable for technician training or for use at the
bench when the VFT190 is being serviced. Includes specific visual
instruction with audio narration on Microprocessor System Control
Operation and Servicing, Servos, and Signal Processing.

The most vital circuit areas are referenced to the VCR counter number
so the technician can proceed directly to the related subject matter on
the tape.

r-----------

RCA's New See-and-Do VCR
Video Tape Training Program

Our test
The notch-filter control allowed for

considerable rejection (up to 60 dB at
midrange) over the 800-3000-Hz fre­
quency range . Tuning was sharp, per­
mitting the removal of distracting tones
without destroying the audio character
of the speec h. Incidently, the audio
qualit y of the speaker seemed quite
good; that may be bec au se the rugged
metal cabinet pro vides a favorable
acoustical hou sing. The local oscillator
for the speech de scram bler was tunable
from 2600 to 4000 Hz, defeating all
type s of single-inve rs ion speech­
scrambling systems.

Quiescent current du ring idle (no in­
put driving the unit ) was measured at 55
rnA. The current increased to approx i­
mately 200 rnA during high-level audio
transients. Since the audio circuitry is
de signed around a 2.5-watt LM380N,
no appreciable heating or distortion
was evident.

At normal volume levels, a 2N3904
twin- T oscillator injects a sine-wave
tone into a Motorola MCI 496P balanced­
mixer Ie. The output is passed through
the not ch filter to the aud io stage. Sig­
nal s can be processed by the audio fil­
ter even when the unit is not in the de­
sc ramble mode . allowing for grea ter
flexibilit y.

The decoder sells for $97.95. plus
$2.25 shipping, with the AC adaptor;
$89.95. plus $2.25 shipping. without . It
is available from Grove Enterprises,
Brasstown . NC 28902. R-E

move such an audio tone, leaving the
re stored speech out in the clear . The
unit can also be used with shortwave
receivers to remove heterodyne inter­
ference that is often heard on broadcast
tr ansmission s as well as when monitor­
ing single-s ideband and CW signals.

The unit requ ires 12-vo lts DC for op­
eration . There is an optional power
supply av ailable from the manufacturer,
or you can use any mobile power
supply. Th e power jack is of the re­
cessed coaxial variety . eliminating the
possibilit y of a short circuit while
plugging in the power supply. There is
a lso an internal diode that is used to
prevent damage if the power-suppl y
connection s are acc identally reversed.
Although designed for 12-volt opera­
tion . in our test s (more on that later) we
noticed that the unit operated at power
inputs rangin g from 8 to 16 volts with­
out any noticeable degradation of the
audio signal. Incidentally. all of the re­
quired interconn ecti on cables are in­
cluded with the unit.

The unit has an internal speaker. If
you wish , an external speaker, ear­
phones, or a recording device can be
connected using the rear-panel-mounted
external speaker jack. Other rear-panel
jack s allow you to connect up to two re­
ce ivers to the descrambl er.
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IIIITHER SCHIll CAli lATCH.
HIS HOME TRAI GINVITES YOU TO EXPLORE MICROCOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EOUIPMENT
YOU ASSE LE AND KEE~
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Without question , microcomputers are the
state of the art in electronics. And NTS is the
only home study school that enables you to
train for th is boom ing fie ld by work ing with
your own production-mode l microcomputer.

We'l l explain the principles of trouble­
shooting and testing your microcomputer and ,
best of all , we'l l show you how to
program it to do what you want.

You'l l use a digital mu ltimeter, a
digita l logic probe and other
sophist icated testing
gear to learn how to
localize problems
and solve
them.

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

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

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

But no matter which program you choose,
NTS's Project Method of inst ruct ion helps you
quickly to acqu ire pract ical know-how.

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

NTS also offe rs courses in Auto Mechanics,
Air Condition ing and Home Appliances . Check
card for more information .

1.

2 .



Zip _

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

with on-board 20 column alphanumeric
printer and 20 character disp lay. A 6502-based

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

LED displ ay and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based

microcomputer with 1K RAM, expandable.
3 . The NTS/HEATH H-89 Mic rocomputer

features fl oppy d isk storage, "smart"
video terminal, two Z80 micro­
processors, 16K RAM memory, expand­
able to 48K . 4 . The NTS/HEATH GR­
2001 Digital Color TV (25" diagonal)
features specia lized AGC-SYNC muting ,
f iltered color and new sol id-state high
voltage tripl er rectifier.

Simulated TV Recept ion 4 .

II 3.
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4000 South Figueroa Street. ~.
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Please rush FREE color catal og on course checked below

o MicroComputers/MicroProcessors 0 Auto Mechanics
o Communications Electronics 0 Air Conditioning
o Digital Electronics 0 Home Appliances
o Industrial Technology 0 Color TV Servicing

Name ----------- Age _ _
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State _
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I2mA, 20mA, 200m A, 2000mA, 10A I 2%

AC CURRENT

.5% I

ACCURACY

[ .5%

I 1%

DC VOLTAGE
RANGE

KEITHLEY

DC CURRENT

I200Q, 2kQ, 20kQ, 200kQ, 20M Q

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

RESISTANCE

MODEL 130
DIGITAL MULTIMETER

I200m V, 2V, 20V, 200V, 1000V

AC VOLTAGE

I 200mV, 2V, 20V, 200V, 750V

CALL FOR
OUR PRICE

New Portable Digital
Capacitance Meterm.Ui;t4"

Single Trace 15MHz

Dual Trace 30MHz

MS-15

~HITACHI

BATTERY OPERATED

Dual Trace 15 MHz

PORTABLE
OSCILLOSCOPES

• Non-Unear Systems

ICall For Our Prices

MS-215

Call For
Special Intro
Price Offer

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

Dual Time Base
Y·l0SO 100 MHz Dual Trace,

Dual Time Base

New Sweep/Function Generator
DYMJ}UmWr MODEL 3020
L:lA1..__•••111 • Four instrument s in one

package-sweep generator . func­
tion generator, pulse generato r,
tone-burst gene rator.

• Covers O.0 2Hz·2MHz

• 10 00 : 1 tuning range

• Low-distortion high·accuracy
outputs

• Three-step attenuator plus
vernier control

~liI"""""""""" .Internal linear and log sweeps
, • Tone-burst output is front-panel or

externally programmable

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

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

KEITHLEY

WESTON

TRIPLETT

:KPRECISION

q_~ATA PRECISION

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE~
800·223·0474 t::::=:::J

Vilnill

8 Non-Unea, Syllleme

~HITACHI

ePHILIPS.

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

Long waiting lists for phones and a lack of channels have limited the usefulness
of the mobile-telephone system . A sophisticated new system is about to change all of that.

AN EXECUTIVE HEADS FOR HIS CAR
parked in a downtown Chicago office­
building garage . hoping to make it home
to suburban Lak e Forest in time to
entertain dinner guest s. Weighing
hea vily on his mind are se nsitive nego­
tiat ion s taking place in Ca liforn ia with
which he mu st be in co nstant touch
during his dri ve up the expressway.

Still in the garage, he dials the num­
ber of his Los Angele s contact on the
pushb utton mobile ph one , just as he
would from his office up stairs. ' In a
couple of seconds the phone in L. A. is
ring ing, and our bu sy executive starts
his drive . During his hour-long mob ile
co nv e rsa tion. neither he nor his asso­
ciat e will notice that their full-duplex
co mmunications cha nne l will have
sh ifte d frequency three times. with the

mobil e ca ll going through thre e separate
base-s ta tio n sites .

Th e entire process is channelled
through one of the most sophis tica ted
land-based co mmunications sys te ms
available to the ge neral public , ce llular
mobi le telephon e . A ce llular mobile­
telephone system divid es a metropoli­
tan area into a mosaic of small ce lls,
eac h with its own low-power trans­
ce ive r, so that the sa me channel ca n be
used for different conversatio ns in non ­
adjacent ce lls. T he resu lt is more avail­
able ch annel s for mobile-phone cus­
to me rs. To accomplish that. ce llular
telephone uses a remarkabl e system of
compute r-co nt ro lled rddios that " hand
off ' a mobile call from one ce ll to the
next as a vehicle tr avels across town.
The hand-off is done so smoo thly that

the caller wi ll probably not eve n not ice
it.

In a co nventio na l mobile-teleph one
se tup , with a high-power base trans­
mitter covering an entire metropolitan
area, our executive would have just a
50% cha nce of getting an open channel
a t so me time du ring his hour drive. If
he d id man age to get on the air, he
would be occupyi ng one of the 23 valu­
able cha nne ls in the Chicago area.
(T here are only 12 such channels in
New York City!) But with the ce llular
yste rn, there is a 99% chance that his

call would go through on the first try .
And, as he moves from one ce ll to an­
other. our friend 's te lephone ca ll shifts
to a different channe l on that ot her
ce ll's tr an sm itter/ receiver , and the or ig­
inal channe l opens up for anot her caller.
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FIG. 2-RACK-MOUNTED TRANSCEIVERS and logic components are tota lly automated. self-testing
is done by the equipment on the right and the battery back-up system in the foreground Is provided In
case of a power failure.
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Additionally, the cellular system makes
portable telephones feasible.

Thi s is not a science fiction dream,
but a real system proven in two trials in
congested areas: Chicago, sponsored by
an AT&T subsidiary called AMPS (Ad­
va nced Mobile Phone Service), and
Washington , D.C./B altimore, spon­
so red by Motorola and operated by
American Radio-Telephone Service In­
corporated . Because of the success of
those tests last year, the FCC , in a pre­
liminary action, allocated two 20-MHz
segments of the 8oo-MHz band for
cellul ar-telephone communications. If
final approval is granted (a decision was

FIG. 1-eELL-SITE BUILDING is dwarfed by the
150-foot antenna tower. The two antennas be­
low the platform are used for reception; the
antenna above the platform is used for trans­
mission.

expected ju st after this issue went to
press earl y last December) , within two
years the first fully operational systems
could be in place; the system should be
ava ilable in 70 cities within 5 or 6 years.
When that happens, a cellular network
will allow so many more people to have
mobile phon es in their automobiles and
trucks, that the usual waiting list for
those phones will all but disappear.

Basic cell systems
A cellular mobile phone system con­

sists of a deceptively simple network of
remote duple x tran sceivers. Cells are
connected by landlines (telephone lines)
to a central MTSO (Mobile Telecom­
munications Switching Office). It is at
the MTSO that mobile calls are auto­
matically patched into the regular tele­
phone network , without the need for
mobile operators.

A typical cell site, like AMPS' Lyons,
Illinois site , is little more than a small
building (about 20 feet by 20 feet at
Lyons) to house the equipment racks ,
and a I50-foot tower for the antenna
system (see Fig. I). In more urban
areas, cell sites can be located on build­
ing roofs .

The base station's receiving antennas
are two vertical monopol es set up in a
diversity reception mode. Two antennas
are used in diversity reception so that a
moving vehicle can maintain contact
with the base station at all times. In that
mode, the base-station 's receiver is
able to choose between the stronger of
the two signals coming from the anten­
nas; if a car is temporarily shielded
from one antenna, the receiver simply

switches over to the other.
The base station' s transmit antenn a,

which is also a vertical monopole , is
capable of handling up to eight trans­
missions on different frequen cies at
onc e. Since line losses at 800 MHz can
be incredibly high with conventional
cable s, all antennas are fed with Heliax
gas-filled coaxial cables that are main­
tained at a con stant pres sure .

Equipment in the small building is
completely automated. One typical site
that we visited recentl y with an AMPS
official had two racks of tran sceivers,
each rack with eight channels in opera­
tion (see Fig. 2). Small fans on the 45­
watt air-cooled amplifiers hummed
quietly. Each cell site performs repeated
self-testing of its equipment and reports
irregularities to a central AMPS office.
Only then is a service technician dis­
patched to a site . In addition, an out­
side transmitter tests the voice quality
of each channel throughout the system
by sending a I-kHz tone and comparing
the signal coming through the radios
and phone lines to the original. That,
too, is automatic, with a central printer
logging the result s of each test at ap­
pro ximatel y one-minute intervals .

In the event of power failures at the
site , a wet-b attery back-up power
supply can operate the communications
gear for about eight hours . Part of that
back-up is also a power inverter to keep
the automatic test gear in operation.

Mobile installations
Vehicle installations are quite simple

affairs. A one-piece trunk-mounted unit
is a combination 8oo-MHz duplex FM­
transceiver and sophisticated logic unit.
Installation in most vehicles takes
about 4~ to 5 hours, including com­
plete testing . The vehicle's phone num­
ber is entered into the radio by way of a
PROM chip that is programmed at the
installation site . Because of the 45-MHz
separation between the transmit and re­
ceive frequencies, cellular mobile
phones use two 2.5-dB gain antennas at
the car ; one each for tran smit and re­
ceive. The antennas are precisely tuned
for the proper segment and can be either
roof or trunk-lid mounted; roof-mounted
antennas are % wavelength, while the
longer trunk-lid antennas are ~ wave­
length center-fed vertical s.

Control heads vary somewhat with
manu facturer. In the Chicago test , for
exa mple, mobile equipment was sup­
plied by Motorola, Oki, and E.F. John­
son. Some heads have a Touch-Tone
pad and resemble a standard desk
phone (see Fig. 3). The deluxe model
has a pushbutton pad and digital dis­
play built into the modem-looking
angular hand set.

Costs for cellular phone privileges
have not been set , but the rates used in
the Chicago test will give you an idea of
how much is involved . Mobile equip-



FIG. 4-THE CHICAGO TEST of the cellular mobile phone system divided the metropolitan area into
10 cells. Future networks will have smaller cells and use lower-power equipment.
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a couple of telephone conversations
from start to finish , with a cell hand-off
added for good measure. This example
is based on calls through the Chicago
development al sys tem, operated since
1978 by Bell Laboratories and Illinois
Bell Telephone, and used by about 2000
willing customers from a cross-section
of professions and businesses.

- - ..... .
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How cellular phones work
Th e secret to the cellular system lies

in two-way digital-data communications
between ca r-and-cell. and cell-and­
MTSO. plus one central compute r at
the MTSO kee ping everything under
contro l.

Perhaps the best way to describe all
the intric acies of the system is to follow

I:' ,- -. ~-~~" ! . r_
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FIG. 3-HUMP-MOUNTED CONTROL HEAD with handset and Touch-Tone keypad. A deluxe model
(not shown here) also has a readout of the last number dialed.

ment is leased for $45-60 per month. de­
pending on control-head style and op­
tions. For air time. there is a basic
charge of $25 per month, which in­
clude s 120 minutes of air time. Addi­
tional minute s are 25 cents each

The Chicago test divider' .tle 2100­
square-mile met ropolitan . rea into ten
cells as show n in Fig. 4. While the
downtown cell had the smallest geo­
graphical area . it also had the highest
numb er of voice channel s (26). Mobile
units used lO-watt tran smitters. but
when the operational system is per­
manently set up, there will be more and
smaller ce lls, a llowing the mobile units
to communicate comforta bly using 3
watts. In the test, cells at opposite ends
of the city used the same nine channels.

Growing cells
Cell sites are assigned a number of

channels. based on the projected num­
ber of calls within that cell. More con­
gested sites, such as the central busi­
ness district of a major city, will have
perhaps three or more times as many
channels as an outl ying cell. Because
the base tran smitters run at a low
power-level of about 40 watts, the signal
doe s not cover the entire metropolitan
area--channels can be used by several
cells as long as tho se cells are far
enough apart . Motorola uses a four-cell
cluster, while AT&T perfers a seven­
cell clu ster before reusing a channel.

Moreover, as the number of users in­
creases within a cell, or throughout the
system, cells can be subdivided into
smaller cells with lower-p ower trans­
mitters and directional antennas allow­
ing channel s to be used even more
times within the sys tem. Theoretic ally,
a cell can be as small as one mile in
diameter. With the number of channels
currently allocated to cellular tele­
phones. a large city with 500 one-mile
cells could serve a quarter of a million
users!

Typicall y. a cell will go through three
stages to accommodate grea ter traffic.
In the first stage , a transceiver and
omnidirectional antenna are centrally
located within a cell. The second, or
tran sitional stage , establishes additional
cell sites , with 'directional antennas for
some of the channels. The new cell
sites will service a more localized area
with a lower-p ower transmitter. More
channels are switched over to the new
cells until the original cell becomes a
final-stage cellul ar system , consi sting
of a complete network of direction al,
low-power ce ll sites. In pract ice , the
gro wing sys tem will always be in a
tran sition stage because service needs
in any area will always be changing.

. And since the mobile units are capable
of switching to any channel. as in­
structed by the MTSO , the user will be ­
unaware of any of the changes in cell
locations and frequencies.
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You get in your car and tum on the
engine as you always do. Then you
switch on your deluxe telephone-con­
trol head mounted on the transmission
hump. Us ing the Touch-Tone button s,
you key in your own three-digit security
code that make s sure you' re the only
one making calls from your mobile
phone. Nothing is coming through the
speaker, but the logic unit of the trunk­
mounted transceiver scans through the
control channels of all cell sites in your
metro area and determines by Cell A' s
set-up channel's signal strength tht you
are in Cell A. The set-up channel is a
data-only frequenc y pair. and is a critical
link in cellular telephone. Your radio is
then kept on Cell A' s set-up channel as
long as the data signal there stays
strong enough . At the cell site, there is
a back-up setup channel transceiver if
one should fail. The setup process
takes less than a second.

As you drive along. you want to call
your friend to see if he needs your help
with a personal-computer problem he's
been having. Without picking up the
head set, you enter his telephone num­
ber on the Touch-Tone pad . An audible
" beep" comes from the head 's built-in
speaker when each button is pushed,
and the number appears in a display by
the buttons. A quick glance at the dis­
play confirms you have properly entered
the number, so you press the SEND
button.

The following sequence takes place
about as quickly as if you were calling
your next door neighbor from your
kitchen: The mobile logic unit sends
out a data burst on the setup channel
that identifies your radio, sends the
number you' re ca lling, and alerts Cell A
that you have an outgoing call. Cell A's
receiver passes the information over a
land line to the central MTSO, where
the Western Electric computer assigns
an unu sed voice channel for the call.
That frequ enc y is passed back through
Cell A to the mobile radio. The mobile
transceiver obeys, and shifts frequenc y
to the spec ified channel. When the
MTSO senses the mobile unit' s signal
on that channel (the information is
again relayed via Cell A's receivers), it
place s the call over the landline phone
system.

The next sound you hear over the
console speaker will be the ringing of
your friend ' s phone. If the called num­
ber is busy, no problem. You will hear
a busy signal, as you would expect.
Simly press END . which alerts the
MTSO to " hang up." Your channel
opens immediately for other callers, as
your radio shifts back to silently moni­
tor the setup channel. Since that last
number you dialed is still shown by the
display, pressing SEND will automati­
cally re-dial the call. The same in­
stantaneous data exchange and fre­
quenc y shift, thou gh perhaps on a dif-

ferent channel, will take place.
Well , this time your friend answers

the phone, and you become engaged in
a long con versation . Unknown to you
or him, your car is about to go from
Cell A to Cell B. Here's what happens
at a hand-off: The MTSO computer is
busy monitoring the signal strength of
every mobile signal corning through
every cell site. It " sees" that your sig­
nal is start ing to fall off from Cell A
(though you don't realize it on your
end) and it must find an open channel
for you in Cell B. Since channels are not
shared by adjacent cell sites. your
hand -off involved a shift in both trans­
mit and receive frequencies in addition
to a change in cell sites.

The computer spots an open channel
for you in Cell B. When your signal
drops to a specified level, the MTSO
sends a data burst (at a data rate of 10
megabytes-per-second) to your radio's
logic unit via Cell A. In that one-quarter
second, the audio is interrupted as the
radio gets its instructions to shift chan­
nels-which it doe s without your even
suspecting that brief " blank and burst"
sequence .

When you hang up the handset, your
radio goes back to the setup chan­
nel-but a different set-up channel, be­
cause you are now in Cell B. As you
continue your drive , you decide that a
quick call home may save you from
having to go out later for milk. So you
press a two-digit memory code to speed
dial your home phone number, one of
several frequentl y called number s you
previously stored. You find out that
you are to pick up your children at a
softball game on the way home.

At the field you find that the game is
ju st about over, so you decide to park
the car nearby and watch the last inning.
Meanwhile , your wife finds that she
does need milk, and wants to let you
know before you get home . She dials
your mobile phone number-a regular
seven-digit number assigned to your
telephone through an exchange located
at a conventional (landline ) telephone
switching office.

The call is automatically sent to the
central MTSO , whose job is to find
you . It send s your identity code through
every cell site in the service area on
every set-up channel. Your radio,
which you purposely left on , is con­
stantly listening to the setup channel.
When it hears your number, it tells Cell
B via the setup channel that you are in
Cell B. The MTSO then assigns a voice
channel in Cell B for your wife' s call.
Your radio shifts to that channel , and
your phone rings. Fortunately, you
select the option that honks your hom
when the phone rings.

As in that example, busine ss users in
the AMPS Chicago test found that the
system saved them time and gas. A sur­
vey found that 84% of them were "very

satisfied" with the serv ice provided by
the ce llular telephone system.

Our test
To test for ourselves the voice quality

of the AMPS system, we took a ride in
a car with a specia lly equipped mobile
telephone . In addition to the telephone
control head , that unit had a little box
under the dash called a System Access
Monitor, which gives a readout of the
channel currently being used and has a
signal-strength meter.

Local and long distance calls were as
easy to make as if from a desk. Audio
quality of the mobile phone was equal
to any land-lin e , except when going
through very low-elevation tunnels and
extended viaducts . Even then , a couple
of static crackles at the mobile end
were at a very low level-perhaps in­
audible to someone who did not know
what he was listening for. None of
tho se we called suspected we' were
talking on a mobile phone until we let
them in on the secret. Communication
was consi stently flutter-free , even
when the System Access Monitor
meter showed that there were extreme
changes in signal level.

The next test was tof orce a nand-off
to an adjacent cell to detect the blank­
and-burst used to shift frequencie s. As
the channel readout changed on the
System Acce ss Monitor, we heard a
slight electronic " click," and that was
all. Again , we were listening for it with
a tuned ear; otherwise we would have
missed it. And since normal installa­
tion s don 't have the Monitor readout or
meter, you would never know when to
expect a hand-off-or when one had
occurred.

As the demand for mobile communi­
cations increases, especially with the
growth of microwave digital telecom­
munications , a system is needed that
will make every megahertz count.
Cellular mobile telephone is such a sys­
tem, and it will soon provide many of
us with high-technology, reliable, two­
way voice communications that will be
ju st as convenient as dialing your home
or office telephone. R-E
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be selec ted by S4. (S ING LE ST EP), and
S5 (R UN).

When 50 milliseconds have passed .
pin I of IC I4 goes high. That resets
IC 13-b. removing the logic-high from
pin 18 of the EPROM . After another 25
milliseconds. pin 5 of ICI4 goe high.
resetting IC 13-a. That remo ves the cs
volt age. remo ves the 25.5 volts from
pin 21 by turning Q I and Q2 off. and
disable s ICI and IC2. thus removing
the thumbwheel-switch data from the
EPROM' s data lines.

When pin II of ICI4 goes high. it re­
sets one- shot IC7-b. disabling NAND
gate IC8-c and cutt ing ICI4 off from the
40-H z clock. Pin II' s going high also
reset s IC 14 to 0 and adva nces co unter
IC3 to the next address to be pro­
grammed .

The remainder of the logic circuitry
provides RES ET . SI NGL E STE P. and RUN
functions.

Switch S6 ( RESET) is used to reset the
cas caded address counters IC3. IC4.
and IC5. to zero. Switch S4 provides
SINGLE STE P capability-every time the
switch is pressed. IC7-a. a one-shot.
supplies a pulse to counter IC3, causing
the memory location being addressed

they co ntrol the actions of latches
IC 13-a and IC l3-b.

Whe n pin 4 of IC I4 goes high. pin I
of IC 13-a is latched high. That. through
buffe r IC2-c. brings pin 20. cs (Chip
Se lect-sometimes referred to as "data
enab le") of SOl. which contains the
EPROM. high. and readies the EPROM
for programming.

Th e outp ut of ICI 4' s pin 4 also turn s
on Q I and Q2. which provide the pro­
gra mming voltage (25.5 volts) to pin 21
of SO I. and enables the three- state
dri ver s . IC I and IC2. The inputs of
those two Ie' s are conn ected to S I and
S2. the BCD-output thumbwheel
switches used to provide the program­
ming data . The outputs of the two Ie's
are co nnec ted to pins 9-11 and 13-17 of
SO I. which correspond to the eight
data lines of the 2716 EPROM .

After 25 milli econd -'{4ll-second ,
equa l to one per iod of the 40-Hz clock
-pin 7 of IC I4 goes high and IC I3-b is
also latched high . That. in tum , takes
pin 18 (CE/PGM-CHIP ENA BLE/ PROGRAM)

of SO I high and the data from the
th umb wheel switches is programmed
into the EPROM . The address pro­
grammed usually starts with O. but can

It is frequently convenient for the
computer or microprocessor user to sto re

his programs in reusable EPROM's (Erasable
Programmable Read Only Memories). This program­

mer for 2K 2716 EPROMS allows the job to be don e quickly
and efficiently.

ROBERT N. BEABER

THE 2716 EPRO M (ER ASABLE PROGRAM·
mabie Read Only Memory}-<:urrently
available for ten dollars or less-is ideal
for microprocessor-based projects. It
permits storage of 2K (2048 bytes) of
user program and operates from a
single 5-volt supply. Becau se it can be
era sed by strong ultraviolet light. its
contents can be changed if a modifica­
tion must be made to the program it
contain s. or it can simply be erased for
reuse ir, another project.

The programmer i:lescribed here
allow s the project de signer to program
the 2716. using hexadecimal code . at
each memory location by entering the
required data with two thumbwheel
witches and pressing a single PROGRAM

switch. After programming a given
memory location. the dev ice automati­
cally selects the next highest one. It
also has a SINGLE ST EP or CONT INUOUS
RUN option to provide acces s to address
locations at a rate determined by the
user. Those options provide the control
needed to verify the data contained by
the EPROM. Both the memory locat ion
add res ed and its contents are indicated
by 7-segment LED·s.

Circuit operation
Figure I is a schematic of the EPROM

programmer. Refer to it as we discuss
how the circuit works.

The programming sequence begins
when the PROGR AM switch. S3. is
pre ssed. That switch is debounced by
IC II -c. and the resulting pulse is used
to clock one- shot IC7-b . The output of
the one-shot enables NAND gate IC8-c
and allows the 40-Hz oscillator-IC9-b
- to clock counter ICI 4.

Initially. the counter ' s output is set at
O. As it is clocked by IC9-b its outputs
go to a logic-high (+5 volts) state one at
a time, in sequence . Note that only flee
of the tell possible outputs are used-«
pin s 1.4.5. 7 and II: they correspond
to COli/Its ofS, 2. 6. 3 and 9. respective­
ly. As the outputs of IC 14change sta te.
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FIG. 1-WHILE ONLY R17 IS SHOWN, resistors R17·R24 are connected from the eight output-lines of
S1 and S2 to ground.



FIG. 2-POWER SUPPLY provides both the 5-volts needed for the logi c ci rcu itry and the 25.S-volts
used to program the EPROM.
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PARTS LIST-POWER SUPPLY

•
-+o

ming process-erroneo us data may be
ente red into the l'C. There fore. S7-b is
used to cut off the 28-vo lt supply at the
sa me time the main 11 7-volt supply is
turne d off.

Construction
The 2716 EPROM programmer can be

co ns tructed on perforated con struction

All resistors 5%, Y4-watt unless otherwise
specified
R1-5 ohms, Y2-watt
R2-27,000 ohms
R3-9100 ohms
R4-100 ohms
Capacito rs
C1. C2-470 IiF. 50 vol ts, electrolytic
C3-2 IiF. 50 volts , electrolytic
C4-.001 Ii F, ceramic disc
C5--0.47 IlF, ceramic disc
C6, C8-2200 IiF, 16 volts , electrolytic
C7-Q.1 IiF. ceram ic disc
Semiconductors
IC1-LM723N adjustable voltage regUlator
IC2-7805 5-volt regulator
Q1- high-power Darlington , NPN-type

(Radio Shack 276-2042 or similar)
D1- D6-1 N5400, 3 amps, 50 PIV
T1-18 volts, center-tapped , 2 amps
Miscellaneous: TO-3 heat sink, PC board

or perfo rated construct ion board, 14­
pin IC socket. hardware, etc.

•

Power supply
Th e power supply shown in Fig. 2

prov ides all the voltages required by
the programmer. Power switch S7 has
two sec tions-one for 11 7-volts AC
(F ig. 2) and one for 28-vo lts DC (Fig.
I). Th at is necessar y becau se when the
AC voltage is cut off by S7-a. an in­
duced cur rent in the seconda ry of the
tra nsformer will cause a pulse to appear
on the 28-vo lt DC line. Since that pulse
ca n be tra nsmitte d to pin 21 (Vpp) of the
EPROM-a pin used in the program-

•

to be incremented by one. Finally. S5
(RUN) allows the var iab le-frequency
osc illator formed by IC9-a and co n­
trolled by RIOto clock cou nter IC3 at a
rate de termined by the user.

The three sw itches provide the user
with several mean s for accessing
EPROM memory addresses to enter or
verify data. T he LED displays on the
address and data lines provide a con­
tinuou s indica tio n of the memory
address being accessed and of its
cont ents.
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FIG. 3-PERFORATED CONSTRUCTION BOARD is used to mount components. Stick-on copper
traces can be applied to serve as power and ground buses.
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All resistors 5%, Y4-watt unless otherwise
specified

R1-4700 ohms
R2-500,000 ohms
R3-R9, R15, R17-R24-1000 ohms
R10-2.5 megohms, V2-watt, potentiom-

eter
R11-10.000 ohms
R12~80 ohms
R13-3800 ohms
R14-27.000 ohms
R16-1 megohm
Capacitors
C1, C4-.01 IJF, ceramic disc
C2-.022 IlF, ceramic disc
C3-0.1 IlF, ceramic disc
C5-1 .0 IJF, tantalum
Semiconductors
IC1, IC2-74LS367 or 80C97 three-state

hex buffer
IC3-IC5-74LS193 or 74C193 up/down

binary counter
IC6, IC15-4071 CMOS quad 2-input OR

gate
IC7, IC13-4013 CMOS dual-D flip-flop
IC8--4011 CMOS quad 2-input NAND gate
ICS-556 dual t imer
IC10-7407 hex buffer, high-voltage,

open-collector
IC11-74LS279 quad S-R latch
IC12-74LS04 hex inverter
IC14-4017 CMOS decade divider/counter
IC16-555 timer
01 , 02-2N2222 or similar NPN-type
LED1-LED5-7 segment hexadecimal de-

coder/display (H-P 5082-7340or similar)
S1, S2-hexadec imal thumbwheel switch.

BCD output (Unimax SF-54 or similar)
S3, S4-SPDT momentary pushbutton

switch
S5-SPDT toggle switch
S6-:-N.O. pushbutton switch
S7-DPDT toggle or rocker switch , 125

VAC minimum rating
S01-24-pin zero-insertion-force ICsock-

et
S02, S03-18-pin wire-wrap IC socket
PL1, PL2-18-pin DIP header
Miscellaneous: wire-wrap IC sockets, per-

forated construction board , chassis­
box, wire , etc.

PARTS LIST-PROGRAMMER

+
••

+ ~~@

• tJ tJLJ

R10 RATE
.~~--::=::-:...
FIG. 5-LOGIC/PROGRAMMING BOARD Is mounted on standoffs above board holding switches and
co ntrols. Heat sink and 01 are part of power supply.

TOT1
(ENO)

TOT1
(C.T.)

TOTl
(ENO)

(J)
o
Zo
~ - t
w
...J
W TO 01 TO 01 +28V
6 (BASE) (COLLECTOR) (TOS7·b)
o
c( FIG. 6-PADS MARKED "TO T1 (END)" may be connected to either end of transformer's primary
a: winding. Pad marked "C .T." must go to center tap .

board using wire-wrap technique s. A
foil pattern for the power buses and
sev eral of the IC-to-IC connections is
shown in Fig. 3. While part s-placement
is not critical. a suggested layout is
shown in Figs. 4 and 5.

No te that the logic/programming cir­
cuitry is located on one board . and that
board is mounted on spacers over a
second board that holds the switches
and RATE control. Connection s between
the two boards are made using S02.
S0 3 and PL 1 and PL2.

A foil patte rn for the power supply is
shown in Fig. 7. and a parts-placement
diagram for it in Fig. 6. The power
supply can be mounted on spacers in­
side an aluminum chassis-box (Fig. 8).
A heat sink should be used for the
power supply's QI.
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FIG. 7-FOIL PATTERN FOR POWER SUPPLY allows quick and easy construction. Ordinary copper­
clad board can be used here.
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.' I thought that voice synthesizer would co
ce

tell me my weight- not scream in pain ." I\)
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the programmer is ready to go to work.
With the power turned off. insert a

2716 EPR OM into SOL Apply power
and depress the RES ET switch to start
programming at address 000. Use the

.thumbwheel switches to set the data
byte that is to be programmed into that
location and press the PROGRAM switch.
The DATA LED's should momentarily
show this value, and then 'return to
" FF"- the contents of the next memory
location (001. shown on the ADDRESS

LED's). The data for that address can
then be set on the thurnb wheel switches
and the process repeated until the
EPR OM is completely programmed .

The EPROM's contents can be
verified by resett ing the counter to 000
and using the RUN switch and RATE con­
trol to automat ica lly sequence through
the memory locations . They. and their
con tent s . will be shown on the LED 's.
Alternately. you can single-step through
the addresses at leisure by using the
SINGLE STE P switch. R-E

has bee n pressed . Eac h time the SINGLE
STEP switch is pressed , the ADDRESS dis­
play should advance one count. With
the RUN switch in the ON position, the
ADDRESS display should advance con­
tinu ou sly, at a speed that can be varied
bv RIO, the RATE co ntrol.

. Still with no EPROM in the socke t.
se t up a data byte on the thum bwheel
switches . When you depress the PRO­

GRA M swi tch, the DATA LED 's should
show that value briefly, and then return
to "FF. " If all those conditions are met.

Checkout and use
Before any of the logic Ie' s are in­

sta lled in their soc kets . the usual visual
checks for co rrect component-orienta­
tion. so lder bridges. etc . should be
made . The unit can then be powe red up
and voltage checks made at the appro­
priate point s . If eve rything checks out"
at that point. the Ie' s can be installed .

Now, with no EPROM in SOl. apply
power again. The DATA LED's should
show " FF, " and the ADDRESS LED 's
sho uld indicate "000" after the RESET

FIG. 8-TRANSFORMER IS MOUNTED on chassis-box bottom; power-supply board on standoffs at
enc losure's rear.
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REMOTE VOLUME
ATTENUATOR

This Ie can be used to make a great remote volume-control.
But what's even better is that the device can be operated
by either analog or dig ital means.
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MARTIN BRADLEY WEINSTEIN

THERE'S AN INTEGRATED CIRCUIT AVAIL­
able from Motorola, the MC3340P,
capable of effectively attenuating an
audio signal by 90 dB or introducing up
to 13dB of gain (or anything in between)
while exhibiting a total harmonic distor­
tion of about 0.6%. Attenuation can be
controlled by either a DC voltage (be­
tween 3.5 and 6.0 volts) or a resistance
(0-33 kilohms) applied to its control pin
and referenced to ground. Suggested
for use with approximately lOG-millivolt
RMS input-signals. it can be used
with signals up to 0.5-volt RMS. The
supply-voltage range is wide-9-18 volts
DC. And it's priced in the $1.00-$1.50
range .

This little wonder can accomplish a
number of remarkable wired-remote­
control functions. For example, a radio
receiver in the trunk of your car feeding
a rear-deck speaker can be easily modi­
fied by using the circuit shown in Fig.
I in place of its volume control ; a single
wire to a dash-mounted pot then pro­
vides complete control of its volume.
But there 's an even better way to use
this device.

Digital control
The circuit shown in Fig. 2 gives you

complete control over attenuation
using a set of resistors arranged in a
network. Grounding any combination
of four (or fewer) lines (labelled A, B. C.
and D) provides a specific degree of
attenuation.

Getting the circuit to perform proper­
ly is harder than it appears . The control
characteristics of the MC3340P are far
from linear. Another complication is
getting a reasonably linear analog con­
trol characteristic starting with binary
values and off-the-shelf resistors.



PARTS LIST

FIG. 2-SCHEMATIC DIAGRAM of a digitally-controlled attenu ator circu it. Lines A, B, C,and D, can be
driven by the simple ci rcuit shown in Fig. 4.

FIG. 1-THIS SIMPLE ATTENUATOR CIRCUIT allows you to control the volume of a receiver hidden In
the trunk of your car with a dash-mounted potentiometer.

'VARIESWITH EACH DEVICE;
SELECT FOR 0 dBGAINWITH
A, B, C, 0 AT GROUND
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TABLE 1

0 C B A Net resistance
0 0 0 0 7650fl
0 0 0 1 8040fl
0 0 1 0 83700
0 0 1 1 8860fl
0 1 0 0 9330fl
0 1 0 1 9950fl
0 1 1 0 10500fl
0 1 1 1 11310fl
1 0 0 0 1296012
1 0 0 1 14280fl
1 0 1 0 15510fl
1 0 1 1 17500fl
1 1 0 0 19750n
1 1 0 1 232201Y
1 1 1 0 26880fl
1 1 1 34000fl

a scientific calculator to double-check
the calculated performance of the cir­
cuit, and that's why R6 is there-to ad­
just the performance so that it is slightly
more linear. Table I gives the calculated
net resistance for each control code and
Fig. 3 plots both net control -resistance
and calculated attenuation values
against the binary control codes.

Unfortunately, errors can occur al­
most anyw here in this design. For one
thing, the manufacturer's curves , while
accurate eno ugh when you're con­
trolling the IC with a potentiometer,
aren't very precise as far as determining
actual attenuation vs. resistance per­
fonnance when you're using fixed
value s. Another problem is that even
5%-tolerance resistors can vary enough
to cause jarring nonlinearities in their
combined performance in this network .
For example, one combination can
easi ly yield a lower net resistance than
another combination represe nting a
higher binary value. The solution is
either expensive precision resistors

Resistors Y4 watt, 5% or better
R1-15,OOO ohms
R2, R5-33,OOO ohms
R~8,OOO ohms
R4-120,OOO ohms
R6--51 00 ohms (see text)
Capacitors
C1- 1.0 ilF
C2-20 ilF, electrolytic
C~80pF

Sem iconductors
IC1-MC3340P (Motorola)

SIGNAL OUT

Trial-and-error had a great deal to do
with establishing the final component
values , but the re were also a few edu­
cated guesses involved. The parallel
combination of Rl, R2, R3, and R4, for
example, is itself in parallel with a 33K
resistor (R5) beca use that value is the
maximum control resistance and cor­
responds to the maximum atten uation
of the IC. It took a very long night with

Vee

tR1
35K

..". (OR DC CONTROL-VOLTAGE')

'ATTEN UATION PROPO RTIO NAL TO
VOLTAGE AT PIN 2 WHEN 3.5VOC< Ve < 6.0 VOC,
ORPROPORTIONAL TO RESISTANCE FRO M0 TO
33K OH MS

Cl
t81.0llF

>:
1 7•
2 MC3340P

I
I ! C2

3
I
I I 680pF
I

SIGNAL IN

+9-18VOC

Cl 8
1.0llF Vee 7SIGNAL IN
> VIN Vo

SIGNAL
(0.5VAMS MAX) • R6 OUT

1000'
MC3340P

CONTROL

ROLLOFF GNO PINS 4,5: NC

+ 6 3
R1 R2 R3 R4 R5 C2 C3
15K 33K 68K 120K 33K

120llF
1680PF

(MSB) 0 C B A (LSB) ..". ..".

The technique required is common to
a number of digital-to-analog conver­
sion schemes. You can get a fairly linear
respo nse by using resistors with a 1-2­
4-8 (powers-of-two) relationship. But
there are no combinations of standard
resistors with that relationship, although
the 15K-33K-68K- 120K-ohm combina­
tion used here (for RI , R2, R3, and R4)
comes very close.
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FIG. 3-NET CONTROL RESISTANCE and calculated attenuation plotted against four-bit control
signals. Note that the calculated attenuation curve is nearly, but not quite, linear.
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FIG. 4-THIS CIRCUIT can be used to drive a
digital volume attenuator's control lines . Almost
any PNP transistor can be used .

on a teletypewriter circuit could raise
the volum e of an alert tone-generator or
monitor receiver in a network or a re­
mote-control application.

Perhaps more exciti ng is the prospect
of full keyboard control of a communi­
cations system, including volume levels,
with or without the assis tance of a com­
puter. A single dashboard-mounted
keypad could select synthesizer fre­
quencies or channels, set volume and
squelch levels, adjust mike gain, and
more-even for several tran sceivers .
All the valuable hardware could then be
secured in the trunk.

Most exciting of all is the fact that
thi s simple circuit makes computer co­
ordination of our living and working
environments possible. With the at­
tenuators installed and the proper con­
trol bussing routed, the "turn-it-up"
and " turn-it-down" nuisances in life
might be eliminated . If the phone
should ring, for example, the computer
might use the circuit to tum down the
volume automatically on the TV or
stereo. If your clock radio wasn't quite
rousing you, the computer could make
it louder; or at night, it could fade the
music down as you fell asleep . You
could also program maximum volume
levels for any number of devices and
vary them with the time of day-to let
the kids blast the stereo from, say, 4 to
5:30, but to keep it under control at
other time s. (The prospects for fading
in romantic mood-music are also prom­
ising .)

Basically, this circuit is just an elabo­
rate volume control (although the
MC3340P responds very well to signals
up to 600 kHz, and fairly well through 2
or 3 MHz)-a potentiometer with
"bells" and "whistles." I'm sure you
can think of quite a few places to use
something like this. R-E
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when it should have had O-dB attenua­
tion . That made the whole system's
performance nonlinear. Increasing R6
to 5100 ohms helped performance signif­
icantly, but note that the value of R6
will vary from device to device. You
wouldn't think a circuit this simple
could have caused so many problems.
But the end result was worthwhile.

Driv ing the control lines
There are several way s to provide

the digital control-signals the circuit re­
quires . Most computers and digital con­
trol-systems can easi ly drive a PNP
transistor (Fig. 4), possibly using a
latch. A hexadecimal thumbwheel
switch (or any 4-bit binary-encoded
switch) can be used without drivers. A
four-channel optical system could be
used where isolation was required .

A SIPO (Serial In, Parallel Out) shift
register could also be used. A serial
Baudot or ASCII code, for example,
following a specific con trol-character

15
30 40

2N3906
OR SIMILAR

10
20

5
10

INPUT
LOGIC-LEVELS

o C B A
1 1 1 1
1 1 1 P
1 1 ~ 1
1 1 0 ~

1 ~ 1 1
1 ~ 1 ~
1 ~ ~ 1

1 ~ ~ a
~ 1 1 1
~ 1 1 ~
o 1 ~ 1
~ 1 P ~
~ ~ 1 1
~ ~ 1 0

~ ~ ~ ~
o

o

LOGIC IN

TO
A. B. C OR 0
(SEE FIG. 2)

lK

or-as you 'll probably choose-hand­
selection of 5% resistors.

Even with selected resistors, the per­
form ance of the bre adboarded circuit
was not as predicted by the graph in
Fig. 3 when input and output signals
were measured and actual atte nuation
calculated. The problem turned out to
be R6: the value I had chosen was too
small and the circuit nao some gain
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SERVICE
QUESTIONS

TUBE BURNOUT
In aGE M704 (a Canadian model) the

horizontal-out put tube went out too
often. I wro te to you and you said that
the problem could be caused by the fail­
ure of the horizont al oscillator to start,
resulting in ove rload of the output
stage . You suggested that I change the
capacitors across the osci llator coil. I
did, and that did the trick. Thanks.­
D.H. , London, Ontario

SNOW, NO AGe
I've got a CTC-43A with far too much

snow on all channels. The RF AGC con­
trol has no effect at all. The plate of the
2DS4 RF-amp tube reads +250 volts and

the grid reads - 30 volts . The 16K resistor
isn't shorted, and a new tube didn't help.
- P.B., Ewa Beach, HI

I think you 've got your finger on it.
Note that the plate voltage on the RF
tube is the same as the supply voltage­
+250 volt s. You're not drawing any
current. That must be due to the exces­
sive grid voltage. The normal RF-AGC
voltage with no signal should be only
+ 0.79 volts. Check the AGC keyer col­
lector ; also the lO-megohm resistor that
feeds it from the + 270-volt supply.
Also check the 2.2-megohm resistor be­
twee n that point and the tuner.

I'd be inclined to suspect a leaky
AGC tran sistor. Check to see whether
the IF -AGC voltage works. If so , some­
thing is wrong in the resistors in the
RF-AGC circuit and I am inclined to
suspect the lO-megohm one (we've had
problems with that resistor changing
value before) .

DAMPER DIODES
This RCA EP454W portable works fine

for a While, then the horizontal-output
tube gets red hot and blows the damper
diode. I suspected the oscillator stopping,
but every time I check, it's running. I am
totally confused, do you have any ideas?
-J.G., Mentone, IN

I think you' ve got one thing reversed.
Probably, the damper diode shorts and
that blows the tube. Check the solid­
sta te damper. If it' s a single unit, Part
No. 125932, it' s the original. That part
has been known to cause problems.
RCA recommends replacing it with a
dual " piggy-back" type. Part No .
120818.

By the way , the parts list you' re using
is incorrect . It recommends using a GE­
504 as a replacement. That' s a plain
sine-wave type , but you must use a fast­
reco very type here and in all horizontal­
frequ ency circuits . R-E
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Precision
Voltage References
An electronic instrument or circuit can only be as accurate as the reference used

to calibrate it. Build your own low-cost, high-precision vol tage references
using the information presented here.

JOSEPH CARR

PRECISION VOLTAGE-REFE RENCE CIR­
cuit s are constant ly needed by anyone
who works with electronics. They are
needed in an electronics workshop , for
example, to calibrate voltmeters and
oscillo scopes. In the laboratory, they
can be used to troubleshoot , test. and
calibrate instruments such as pH­
met ers. Comp uter applications include
A/D and D/A converters: most of the
popular circuits that are used for those
appl ications requi re an external voltage
reference to make them reasonably ac­
curate . In addition, project s such as
elec tronic thermometer s, and anything
based on the Wheatstone bridge (and
that inclu des' quite a few electro nics in­
struments ) will require a precision volt­
age-reference .

Commercially ava ilable voltage refer­
ences can be very expen sive, but we
can make referenc es that are precise
enough for all but the most demanding
applications for a small cost. The tech­
nology that is ava ilable today allows us
to do things that a hobb yist could only
dream about a decade ago. In this
article , we will discuss some of the
more com mon precision voltage-refer­
ences. and offer both finished projects
and de sign note s for those who would

like to " roll their own. "
Why doe s a hobb yist need a preci­

sion voltage-reference? Let' s say, for
example, that you want to build an A/D
or D/A converter. We all know that the
greater the bit-length of those con­
verters , the better the accuracy and
resolution of the measurements made,
or voltage produced . But no data con­
verter is better than the ana log voltage­
refere nce used to make the conversion.
All data converters prod uce an output
that is the product of a binary word and
an analog reference voltage (or curre nt,
in some cases). In practical terms, that
means that an error in the voltage refer­
ence will foul up the accuracy of the
conversion.

Let' s con sider two data converter s
that a hobbyist might use : 8-bit and 10­
bit D/A converters. The resolution of
the 8-bit converter is 0.391%: the resol­
ution of the IO-bit converter is 0.098%.
Those figure s are the maximum possible
resolut ion based only on bit-length . If
the reference voltage for both is 10.00
volts, then the actua l reference voltage
must fall within the range of 10.00 volts
± 391 mV in the 8-bit case and 10.00
volts ±98 mV in the IO-bit case. A 12­
bit D/A co nverter. which is now avai l-

able at relatively low cost . requires an
analog referenc e of 10.00 volts ± 24 mY.

Clearl y, as the bit length of the con­
vert er increases, the voltage reference
mus t become more precise. Reference
voltage sources for 8-, 10-, and 12-bit
D/A con verters are easily constructed
at a low cost using components ava il­
able today.

Zener diodes
One of the most important voltage

references used in electronics is the
Zener diode. Figure I shows the basic
circuit for a Zener-diede regulator: a
grap h of the voltage-versus-current

. characteri stic for a typical Zener diode
is shown in Fig. 2.

The Zener diode acts much like an
ordinary PN-junction diode as long as
the applied voltage is less than a speci­
fied value of reverse bias (Vz), or when
.the diode is forward biased . In the
range betw een Vz, and a forward bias
of approx imately 700 mV (the actual
figure is usually 600 to 700 mv ), the
current through the diode is a small
rever se current called leakage. The
diode is essent ially turned off in that
region . Whe n the voltage exceeds a
forward bias potential of 700 mV, the
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FIG. 1~niE ZENER DIODE Is often used as a voltage reference or as a simple vo ltage regulator. A
basic circuit for a Zener diode regulator is shown here .

Special devices
In the pa st co uple of yea rs, semicon­

ductor manufacturer s have brought out
several different types of voltage refer­
ences . So me of those are two- terminal
devices that act like diodes in the cir­
cuit, even though they are co mplete in­
tegrated circuits in themselves.

An example of such a device is the
LMI 99 fro m National Semico nductor
(2900 Semiconductor Dr. , Santa Clara,
CA 95051); the functional block diagram
of that IC is shown in Fig. 5. That refer­
ence is a four-terminal de vice that com­
bines a 6.95-volt Zener diode with an
on-chip heater element. The Zener
diod e is mai ntained at the same tem­
perature as the heate r because it is
buried on the same I.e. die (silicon
chip) as the heater element.

Th e heater is not an actual resistance
element, but is a Class-A amplifier with
the input shorted. One property of such
an amplifier is that it will dissipate a
constant power , so that the amplifier
will maintain a con stant heat level after
the die comes to equ ilibrium.

Burying the Zener in the same die as
the heat er element has many benefits
including lower noise operation and
thermal stability. Ordinary disc rete
Zen er dio des have a drift specification
on the order of 5 mV/oC , while for the
LM 199 devices the drift is specified in
term s of microvolt s per degree.

R3

If we make the gain larger than one,
then the output voltage will be greater
tha n the Zener vo ltage. Similarly, if we
make the gain one (i.e. if we short out
R2 and R3, causing the output to be
co nnec ted directl y to the inverting in­
put ), then the outp ut voltage is the
same as the Ze ner voltage .

We ca n trim the value of the output
vo ltage by making the feedb ack re­
sista nce variable. To keep tight control
over the feedback resistance , a series
co mbina tion of a fixed resistor and a
potentiomet er (R2 and R3) is used. It is
ge nerally good practice to make the re­
sistance of poten tiometer R3 approxi­
mat ely 10 percen t of the tot al resistance
(R2 + R3), and to make it a 10-, or 15­
turn trimmer pot.

+V
R4

ICI
CA3140

Rl 2 .......... 7

Vz
6

3 + J/ 4
-:.JDl ~o

~ ~ ~
~

FIG. 4-AN OPERATIONAL AMPLIFIER can be used to scale the voltage from the Zener diode to
whatever value is needed.

Op-amp voltage-reference sources
One problem with Zener refere nces,

even precision Zener' s that have been
tr immed to a spec ific , accurate voltage,
is that the y are limited to values selected
by the diode manufacturer-often not
the voltage required in some particular
applica tion. We can , however , use an
op-amp circuit to sca le the voltage to a
needed va lue. Such a circu it will also
keep the load across the Zener at a con­
sta nt , low level.

Almos t any op-amp will do for that
ty pe of circuit , but it is generally best to
use a premium-grade type. Some of the
best are BiMOS and BiFET op-arnps,
suc h as the RCA CA3140 device .

The basic properties of an operational
amplifier tell us that applying a voltage
to one input will cau se a voltage to
appear at the ou tput. In the circuit of
Fig . 4 we apply the voltage from a
Zener diode to the non-inverting input
of the op- amp. That mean s that the out­
put vo ltage will have a value equal to
tha t vo ltage times the gain of the opera­
tiona l amplifier , or:

Vo=Vz[(R2+R3)/R1 + 1]

R2

circ uit wo rks reasonably well as long as
bo th Zener diodes are kept in the same
therma l env iro nme nt. It is co mmon
practice to bond the two diodes together
and coat them with silicone grease in
orde r to keep them at the same tem­
perature.

Several manufacturers once offered
four-terminal " Zener diode " packages
that used four to eight Zeners, in two
se ries circuits, to form the output po­
tential. Th ose de vices were arra nged
like the circ uit in Fig. 3, except for the
number of diod es and the fact that all
were on a common substra te, thus
tracking each other in temperature .

R2Rl

Va
t--- ---{) 0 - - - - - ..

\ 3
Rl-']
...

I,lf"-...

{ F'

FIG. 3-THIS CIRCUIT shows one way to over­
come the problem of temperature drift in Zener
diodes.

+\

LEAKAGE
CURRENT

Vz

positi ve current increases in the same
manner as in an ordinary PN junction.
The Zener ac ts quit e differentl y, how­
e ve r, whe n the reverse bias exceeds
Vz. When that voltage is reached , the
negati ve current rapidly increases. No
matter how much more negat ive the
applied vo ltage becomes, the voltage
ac ross the d iode remains relatively
cons ta nt.

But the Ze ne r diode is not the best
vo ltage refe rence for many applications.
Th e Zener ' s vo ltage ratin g is nomin al,
not absolute . When the package says
"6.2 volts," it may mean some potential
in the neigh borhood of 6.2 volts . It is
also true that the Zener's voltage tends
to change a little bit with changes in
temperat ure-hardl y something that
you would want a voltage reference to
do!

Figure 3 shows a circuit that over­
co mes the temperature -drift problem of
Zen er diodes . Two Zeners are used in
that c irc uit; the output is the difference
bet ween their two Vz potentials . The

'+V

t

- I
FIG. 2-WHEN THE REVERSE BIAS exceeds
Vz the negative current through the Zener in­
creases rapidly.
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FIG. 9-USED HERE in an AI D conv erter circuit,
the ICL8069 is well suited for such an application.

2.2K

Selectable output supplies
All of the circuits presented thus far

supply just a single output voltage.
Even in the devices and circuits that
use a potentiometer. it is used to adjust
the output to a single value and then left
alone . Sometimes howev er . a multiple­
output voltage reference is needed. An
example of that might be a voltage cali­
brator used with oscilloscopes and
vo ltmeters.

The simp lest way to make a multiple­
output volt age reference is to place a
resistance net work between the output
of one of the circuits presented in this
art icle and the load . A typica l network
is shown in Fig. II . In that netwo rk,
each tap is a decade higher in voltage
than the next lower tap . The lowest
value shown.is 10 ohm s. but that might

r---..---'\M-.......- +5V

although just four of the pins are used.
The REF-02 is a 5.00-volt device . It is
a lso housed in a TO-99 case , but in this
instance five of the pins are used . The
fifth pin is a temperature-dependent
terminal so that the REF-02 can be
used as a temperature sensor.

The simple circ uit shown in Fig. 10
contains a pote ntiometer tha t lets you
set the output of either the REF-O I or
REF-02 to exactly 10.00 volt s. Either
device can be used in a number of AID
or 01A converter circuits.

FIG. 8-A ICL8069 IS PLACED in the feedback
loop of an LM108 op-amp in this volt age refer­
ence circu it. The potent iometer is used to trim
the output to exactly 10.00 volts.

Zener diode s, but they use band -gap
technolog y to produce a stable output
voltage . Ferranti offers versi ons with
output volt ages of eith er 2.45 or 1.26
volts. The internal circuitry for the dif­
ferent types is essentially the same. and
is show n in Fig. 6.

Th e Ferranti band-gap devic es are
available in five versions: ZN404.
ZN458. ZN458A, ZN458B. and ZN423.
The first four of those are 2.45-volt ref­
e rence de vices. while the last is a 1.26­
volt reference device. All of the devices
except the ZN423 are capable of sinking
anywhere from 2- to 120-mA DC; the
ZN423 can sink 1.5- to 12-mA DC.

The long-term stability of the Ferrant i
devi ces is 10 ppm per 1000 hours. Tem­
perature coefficients range from 30 ppm
to 200 ppm. dep ending on the device.

As in ord inary Zener-diode opera­
tion . a single serie s current-limiting re­
sisto r is used with the Ferranti regula­
tors (see Fig. 6 for the form ula to cal­
cul ate the value of that resistor) . For
example. using a 2.45-volt regulator
(VREF= 2.45). a + 5-volt DC power sup­
ply (+ V= 5). and a current of 3.75 rnA
(IREF= .(0375), the resistance required
would be 680 ohms .

The Intersil (10710 N. Tantau Ave ..
Cupert ino , CA 95014) ICL8069 diode
shown in Fig. 7 is another of a band -gap
reference source . That device is a 1.2­
volt temperature-compensated voltage
reference that features very low-noi se
operation . As a result. it is suited well
to applications in high-speed data con­
version projects. at Zener currents up
to 50 microamperes.

Vario us versions of that device are
made with differing temperature coef­
ficient s and temperature ranges. Of
course , the selection of a particular
device depends upon the nature of the
appl ication it is to be used for. A device
that wou ld be suitable for an 8-bit AID
converter wou ld not be suitable for a
12-bit converter.

Two applica tions for the ICL8069 are
show n in Figs . 8 and 9. Th e application
shown in Fig. 8 is similar to the opera­
tional amplifier circuit shown earlie r.
That circuit uses the ICL8069 in the
feedback loop of a premi um-grade
LM 108 op-amp . A potentiometer is
used to tr im the output to exactly 10.00
volts . That circuit can be used in a wide
variety of applications . The circuit in
Fig. 9 uses the ICL 8069 device in a
data-converter application. While an
Intersil ICL7107 is used in that spec ific
circu it. the ICL 8069 can be used with
any similar device who se output volt­
age is within the operating range of the
diod e .

Preci sion Monolithics, Inc . (1500
Space Park Dr ., Santa Clara. CA 95050)
offers two different IC voltage refer­
ences . the REF-OI and REF-02. The
REF-OI is a 1O.00-volt device . It is
housed in an eight-pin TO-99 case

VOUT2

10.4

2 • • 3

PACKAGE

+V

-v

3 1r--------- -- ---.
I I
I 6.95V I
I HEATER ZENER I
: SUBSTRATE I,
I DIOD E I

I IL _ _ .J

4 2

6.BK

r - - --.......- --,
I
I

4.7IJF*'i' ICl81169
I
I

*DPTIONAl

FIG. 7-A 1.2-VOLT tempera ture-eompensa ted
voltage referen ce, the Intersil ICL8079 used in
this circuit is well su ited to high -speed AID and
DI A converter projects.

+5V

FIG. 5-A ZENER DIODE and an on-chip heater
element are comb ined in the LM-199. The re­
sUltin g IC is a highl y stable voltage-reference
device .

R= (+V)-VREF +
IREFr--------- ----:1

I I
I I
I I
I I
I I
I I
I I
I I
I :
I IL :..J

o------.. - V

R

FIG. 6-THIS TWO-TERMINAL REGULATOR
from Ferranti Electric can be used just like a
Zener diode. It has a stability as great as 10
ppm per 1000 hours of operation.

The LMI99 is rated to have an initial
operating voltage of ±2 percent of the
rated nominal voltage, and the device is
very stable over periods of time . The
long-term sta bility is rated at 20 ppm ,
whi le the short-term stability is I ppm.

In most cases, the LMI99 device is
operated with a potential of 9- to 40­
vol ts DC across the heater terminals
(pins 3 and 4), while the Zen er is hooked
up in a circuit in the norm al mann er.

Ferranti Electric (87 Modular Ave. .
Commack. NY 11725) offer s a two­
terminal regulator. Those devices can
be used in the same manner as ordin ary
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FIG. 11-A RESISTOR NETWORK can be used
to get a multiple-output voltage reference. The
voltage at each tap is 10 times higher than the
voltage at the tap below it.

FIG. 1O---A SIMPLE POTENTIOMETER is used to trim the output of the PMI REFo01 voltage reference
to ex actly 10.00 volts.

FIG. 12-A DIGITALLY SELECTABLE voltage reference . Once the input current (I,) to the DIA con­
verter Is set , the output from the circuit (Vo) Is determ ined by digital Input (pins 5-12) to the DIA

converter.
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be too low for some applications . In
that case , make the lowest value 100
ohms, and incre ase each of the other
resistances by a factor of ten (i.e . make
the seq ue nce 100-900-9000-90 .000­
900.000 etc .). With the resistances used
in F ig. II . the vo ltages found at the taps
wo uld be as follows :

A-10.00 VOlts
8-1.00 volts
G-100 millivolts
D-O vo lts

Power FErs data sheets
Power MaS Field-Eff ect Transistors

is the title of a 30-page booklet from
Motorola. It includes data sheets, cross­
reference s, and operating theory for
the compa ny's enhancement-mode N­
channel silicon-gate TMOS FET.­
Motoro la Semicondutor Products, Box
209 12, Phoenix, AZ 85036.

RCA COS/MaS product guide
COS/lidOS Digital Integrated Cir­

wits (COS-278H) is a 30-page product
guide written to aid the user in selecting
the optimum type s of devices for
specific applications. It prov ides
maximum ratings, recommended oper­
ati ng co nditions, static e1ectrica l-char-

We can also make a digitally selectable
reference source by using a D/A con­
verter. Figu re 12 shows how such a
converter can be used to control the out­
put vo ltage (Vo) of a reference supply.

The outp ut cu rrent of any D/A con­
verter is the product of the input cur­
rent (II ) and the binary word input .
divided by the maximum possible value
of the binar y word:

12=1, x (N/2n)

Where: .II is the reference current.

acteristics , selection charts, and func­
tional diagrams for the complete line of
RCA A-Series (I5 -vo lts maximum rat ­
ing) and B-Series (20-volts maximum
rating) COS/MaS devices . Devices
covered include gates, buffers , in­
verters, encoders. decoders, multivi­
brators, flip-flops. and triggers . Also in­
cluded are IC' s intended for use in mi­
croprocessor, memory. and timekeeping
circuits .- RCA, Solid Sta te Division, PO
Box 3200, Somerville, NJ 08876.

RF diodes catalog
RF Signal -Processing Diodes Selec­

tor Guide is a 6-page listing of all Motor­
ola tuni ng diodes for frequency control,
hot-carrier diodes for mixing and detec-

12 is the output current , N is the decimal
value of the binary word input, and n is
the bit-le ngth of the D/A converter.

Try this problem out as an example:
Find the output current (12) when Vref
is + 10.00 volt s, and Rl is adjuste d so
that II is exactly 2 rnA. Ass ume that the
binary word app lied to the j)utput is
10010110 (i.e . dec imal 150). and that the
D/A converter is 8-bits (as in Fig. 12).

The solution would be found as
fo llows:

12= (2mA ) (150/ 28)
12= (2mA) (150/ 256)
12= (2mA) (0.586)
12= 1.17 mA

Th e outp ut voltage from the circ uit
(V0) in Fig. 12 is the product of the D/A
co nverter curre nt and the feedback re­
sistors, so :

Vo= (12) (R4)
Vo= (1.17 rnA) (5.00 kiloh ms)
Vo= 5.895-volts DC

Once the reference current I I is set,
the output from the D/A converter is
determined by the digital input to the
converter. It is a simple matter to vary
tha t input to give us precisely the refer­
ence voltage that is needed. There are
many ways to do that , including con­
nec ting the D/A converter's digital in­
put to the output port of the microcom­
puter or to binary-out put thumbwheel
switches . R-E

tion, and PIN diode s for switching. In­
cluded are design curves and package
outlines.-Motorola Semiconductor
Products, PO Box 20912, Phoenix, AZ
85036.

RF transistor catalog
Transistor Designers 1981 Catalog

is a 159-page VHF/UHF/microwave
transistor selection-guide. Included are
detailed data on low-noise, general-pur­
po se , and linear power silicon-tran­
sistors , and low-noise and linear power
GaA s FET's for use between 60 MHz
and 18 GHz. Chart s show performance
curves and typical con tours for the con:
stant -gain and noise-figure functions .
Some devices are available both pack ­
aged and as unmounted chip s.-Avan­
tek , 3 175 Bowers Ave. , Sant a Clara , CA
9505 1. R-E
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AN EYE-CA TCHING AND USE FU L PROJECT
need not cost a great deal of money.
The device described here is a combina­
tion digital clock/outdoor thermometer :
the total cost of project as shown is less
than fifty dollars.

To make thing s more interesting
visually, the project was housed in a
clear case- an acrylic butt er dish-so
that the entire circuit can be seen.
Three reed switches are used to set the
time or turn on the thermometer : that is
done by bringing a magnet near the
case . close to where the appropriate
switch is located. Although standard
subminiature panel mounted switches
can be used , we choose the reed
switches because it simplifies the con­
structio n and gives the completed

01 TAL THERMO ETER

FIG. 1-THE COMPLETE PIN-OUT for the National MA1026 clock module is shown here.

Know the time and temperature instantly with this easy-to­
build project. The clear, acrylic case makes it an
interesting conversation piece.

MICHAEL RIGSBY
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SLOW SET switches. Closing the TEMP
switch puts the device in the "ther­
mometer mode." In that mode. ifpin 10
on the clock module is left unconnected.
the temperatu re readings will be in OF:
if pin 10were tied to pin 8. the tempera­
ture readi ngs would be in "C.

The basic clock/thermometer can also
be adapted for battery operation. If you
want to do that. the schematic shown in
Fig. 3 should be used. In that circuit. a

be used for RI (eith er a metal-film or , if
you can find it, wire-wound unit) , and
that it shou ld be part of the sensor
package so that it will change tempera­
ture with the Ie. To make the sensor
pac kage . mount the LM334 and the re­
sisto r on a small piece of perforated
construc tion board .

In the basic clock/thermometer shown
in Fig. 2, pin 8 is tied to pin 16, letting
you set the time using the FAST SET and

project a modern appearance. As a
thermometer. the project displays tem­
perature in either °C or OF over a range
of -40°C to + 90°C or -40°F to + 193°F.
The temperature sensor does not re­
quire a separate power supply and is
not affec ted by lead length.

About the circuit
The heart of the circuit is a National

Semiconductor MA 1026 digital LED
alarm clock/thermometer module as is
shown in Fig. I. That module feature s a
0.7-inch LED display, snooze alarm,
24-hour alarm, 12/24 hour mode , 50/60­
Hz select. fixed/flashing 'colon, and
sleep cycle. The sleep cycle can be
used, with external circuitry, to turn off
a radio or appliance after a time period
of 59 minut es or less.

For this project , the module can be
tre ated as a "black box," requiring just
a tran sformer for input power , switches
for display selection, and sensors for
temperature measurement. The trans­
form er has three windings-a l20-volt
primary, a 6-volt center-tapped seco nd­
ary (125-milliampere curre nt-handling
ca pability on either side of the tap), and
a 1O.5-volt secondary capable of sup­
plying 25 milliamperes. Power con­
sumed by the modul e is minimal, there­
fore the power-handlin g capacity of the
switches is not importa nt . An LM334
adjustable CUITent source is used as the
te mperature sensor: that three-legged
device looks like a small plastic transis­
to r. A 220-ohm resistor. RL is used to
sca le the out put of the LM334 so that
the IC will supp ly a cu rrent of one
microa mpere -per-X'. Because the out­
put from the senso r is a current, lead
length is not critical. Note that a low
temperature-coefficient resistor should
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FIG. 2-SCHEMATIC DIAGRAM of the digital clock/thermometer and the temperature sensor. To
make the temperature sensor, mount IC2 and Rl on a small piece of perforated construction board.

PARTS LIST

Resistors Y4 watt, 5%
Rl - 220 ohms, meta l film or wire wound
R2-10 megohms
Capac itors
Cl , C2-47 pF, ceramic disc
Semiconductors
IC1-MA 1026 clock module (National )
IC2-LM334 adjustable current source /

temperature sensor
IC3-MM5369 oscillator/divider
Jl-minia ture phone jack, panel mount
PL1- min iature phone plug
RY1-RY3-reed switches
Tl -dual secon dary ; 10.5 vol ts at 25 rnA,

6 VCT at 25 rnA
XTAL1-3.58 MHz crysta l
Miscellaneous: acryli c case, small piece
of perfboard, wi re, solder, hardware,
epoxy glue, etc .
NOTE: If you are unable to obtain IC1, T1,
or XTAL1 from your usual dealer, they
can be ordered from DIgI-Key Corpora­
tion, Hiway 32 South, PO Box 6n, Thief
River Falls,MN 56701

to scratch or shatter the acrylic material
unless you are careful. To make holes,
place the case on a cloth and drill a
" pilot" hole using a '/I6-inch bit. When
you enlarge the hole, it is best to re­
verse the direction of the drill just be­
fore breaking through ; use the friction
of the moving bit to' melt the remaining
plastic. That tec hnique avoids the
danger of a snag and the resulting
damage.

Fast-drying epoxy is clear and forms
an excellent bond for mount ing the
modul e and other components to the
acrylic--do not use glue on the face of
the modu le as it will appear as a trapped
drop of water. Avoid "super" glues;
their fumes will create a permanent
cloudiness in the clear plastic .

Before closing up the case , you will
need to calibrate the module so that it
reads the con'ect temperature. The tem­
perature-sensor asse mbly should be
stabilized in a known env ironment. To
do that, prepare an ice-point bath of
water and ice. Place a mercury ther­
mometer in the bath, and watch the
temperatu re until it drops to 32°F (or
DOC). Once that happens, the tempera­
tur e of the bath should remain constant
until all of the ice melts. Before then ,
however, place the sensor in the bath,
and adjust the module potentiometer
(the blue knob on back of the module)
until the temperature reading is precise­
ly 32°F (or DOC) . Once that is done, re­
move the sensor from the bath and
close up the case. If you use epoxy, use
only small drops-s-you might want to
ope n up the case again someday . The
completed projec t is shown in Fig. 4.

Options
As we ment ioned earlier, the MA1026

module is loaded with features and
con tinued 011 page 107

IG 2
LM334

R

Construction
While such things as wire size and

lead length are not critical, certain pre­
cautions should be taken with compo­
nent placement. Traces on the module
must not be shorted by the tra nsformer
case, temperature-sensor input jack,
faste ning bolts, or uninsulated wires.
Since the reed switches are operated
magnet ically, they should be placed as
close to the edge of the acry lic case as
possible. Also keep in mind that the
tra nsformer generates a magnetic field,
and could affect the operat ion of the
reed switches if they are placed too
near it .

When dr illing the case, it is very easy

osci llato r draws less than 1.5 milli­
amperes.

~~
Jl

60Hz
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FIG. 4-THIS IS HOW the project will look when
it is finished. The clear case-an acrylic butter
dish-makes the clock more interesting visually.

crystal-co ntrolled oscillator is used to
drive the clock. In the oscillator, the
MM5369 CMOS oscillator/divider takes
the output from a 3.58-MHz crystal
(that crystal is used in color television
sets) and divides it using an internal 17­
stage binary counter to produce an
accurate 60-Hz output. Typically, the

FIG. 3-FOR PORTABLE OPERATION, build this version of the clock/thermometer project. The
oscillator circuit draws just 1.5 milliamperes.
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How it works

Videotex for TV-Part 3 ~~~-
in this series we dis­
cussed the data that' s
transmitted on the
vertical-blanking in­
tervai Iines. preparing
the videotex decoder
for the video data
that is to follow it.
but did not talk abo ut
that information it­
se lf.

The ac tual display
data-the alphanu­
merics and grap hics
-is placed on a video
line on a " space­
available" basis. in
accord with the North
American Broadcast
T el ete xt Sta ndard
proposal. That' s the
reason for the bytes
in the headers that
indicate where the
next information is to
be found . Th e data
contained in the
headers also allows
the control informa­
tion to be multiplexed
with the display in­
formation .

The videotex decoder sepa rates the
two and stores them in RAM. At the
appropriate time. the alpha-graphic
(display) information is called up by the
dec oder and acted upon by the control
information to determine character­
size. color, etc. Th at sys tem is known
as the parallel-attribute format.

Prestel-which has also filed with the
FCC for acceptance-does it different­
ly. As menti oned earlier. Prestel data is
transmitted sequentially- the first
character is sent first. and the last one
last . and that' s how the y appear on the
screen. The character-attrib ute data is
sent along with the alpha-graphic data.
Th at means that when an attribute
(such as color ). is changed. a pixel (pic­
ture elem ent ) is sacrificed and nothing
is seen in the space that would other­
wise be occupied by a character. Be­
cause one character or control element
followsthe ot her. the system is known
as serial-attribute transmission.

(Editor's note-This is know n as
Level-I Prestel. There are a total ofjive
le vels of Prestel , each more advanced
than the prev ious one. Level I, while
the m ost "primi tive," is also the most
commo n at this stage. The proposa l be­
fo re the FCC includes all jive levels.)

Alpha-graphics are sen t using the
ASCII (America n Stand ard Code for
"President . Richard Larratt and Associates Inc.

Videotex has several levels
of alphanumeric and graph­
ics capabilities. Here's a
discussion of how they
work, as well as a look at
videotex's future.

RICHARD LARRATI, M.A., P. Eng."

Information Interchange) code-the
one that is used by most computers.
In it . eac h character is represented by a
7-bit word . For exa mple. the letter " A"
is represented by the decimal value 65.
and a space by the decimal value 32.
Since the information is transmitted in
digital form. the "A" becomes
"1 000001." and the space "01f/'J0000,"
Table I shows video tex alphanumeric
cha racters and their ASCII values . A
switchable control byte allows the
same numbers to be used to obta in
other characters.

In the simp lest forms of videotex (see
Fig. 5 in Part I of this series in the
November 1981 issue of Radio-Elec­
tronics) the ASCII data is sent to a
character-generator ROM. That IC
con ta ins the informat ion needed to dis­
play all the lette rs and graphic symbo ls

req uired by the sys­
tem. When it is fed­
an ASC II value. it re­
sponds by outputting
t he dot pattern
needed to form the
charac ter on the
video display.

ORCS
The next step up in

video tex technology
ca lls for the use of a
ORCS (Dynamically
Redefinable Charac­
ter Set). The ORCS
allows the use of

. more graphics ele­
ment s than are con­
tained in the charac­
ter-generator ROM .
A video tex decoder
equipped for ORCS's
must contain some
RAM. That memory
stores the ORCS
downloaded from the
video tex computer
ove r the air (or cable )
and in' effect acts as a
seco nda ry character­
genera tor ROM. An
exa mple of videotex
grap hics using a

ORCS is shown in Fig. 15.
In addition to providing enhanced

graphics. ORCS 's allow the use of
special alphabets. such as Greek or
Hebrew. to transfer mathematical data
or for foreign-language captioning.

POI's
POI' s (Picture Description Instruc­

tion s) allow the supplier of videote x in­
formation even more flexibility. Table 2
shows the POI's desc ribed in the North
America n Broadcast Telete xt Standard
proposal. Once they are downloaded
into the decoder ' s memory. they make
possible very complex graphics with
very little effort . For instance , the LINE
POI could be used to instruct the
decoder to draw a " ...L1 NE from here to
there ... " .

Once the POI' s are loaded into
memor y. the y make possible a wide
variety of high-quality graphics. such
as the illustration shown in Fig. 16.

POI' s also require RAM (typically
16K) but can make a POI-equipped de­
coder worth its expense when graphics
are of the essence.

Alpha-photographic
An example of alpha-photographic

video tex is shown in Fig. 17. Alpha­
photographic video tex allows the trans­
mission not only of text , but also of still
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TABLE 1

Decimal Binary Character Decimal Binary Character Decimal Binary Character
32 0100000 SPACE 96 1100000 64 1000000 @
33 0100001 ! 97 1100001 a 65 1000001 A
34 0100010 " 98 1100010 b 66 1000010 8
35 0100011 # 99 1100011 c 67 1000011 C
36 0100100 $ 100 1100100 d 68 1000100 D
37 0100101 0/0 101 1100101 e 69 1000101 E
38 0100110 & 102 1100110 f 70 1000110 F
39 0100111 103 1100111 g 71 1000111 G
40 0101000 ( 104 1101000 h 72 1001000 H
41 0101001 ) 105 1101001 i 73 1001001 I
42 0101010 . 106 1101010 j 74 1001010 J
43 0101011 + 107 1101011 k 75 1001011 K
44 0101100 108 1101100 I 75 1001100 L
45 0101101 - 109 1101101 m 77 1001101 M
46 0101110 110 1101110 n 78 1001110 N
47 0101111 / 111 1101111 0 79 1001111 0
48 0110000 0 112 1110000 P 80 1010000 P
49 0110001 1 113 1110001 q 81 1010001 Q
50 0110010 2 114 1110010 r 82 1010010 R
51 0110011 3 115 1110011 s 83 1010011 S
52 0110100 4 116 1110100 t 84 1010100 T
53 0110101 5 117 1110101 u 85 1010101 U
54 0110110 6 118 1110110 v 86 1010110 V
55 0110111 7 119 1110111 w 87 1010111 W
56 0111000 8 120 1111000 x 88 1011000 X
57 0111001 9 121 1111001 Y 89 1011001 y
58 0111010 122 111-1010 z 90 1011010 Z
59 0111011 123 11~1011 I 91 1011011 [
60 0111100 < 124 11 1100 I 92 1011100 \
61 0111101 = 125 1111101 I 93 1011101 J
62 0111110 > 126 1111110 ~ 94 1011110 II
63 0111111 ? 127 1111111 DELETE 95 1011111 -
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FIG. 15-A DYNAMICALLY REDEFINABLEchar­
acter set (ORCS) makes the presentation of
pictures such as this schematic relatively easy.

video frames-something that will be
very important when shopping-by­
videotex becomes widespread and the
buyer wants to see not a drawing, but a
real picture of the item he is interested
in.

Figure 10 in the December 1981 issue
of Radio-Electronics shows an alpha ­
photographic system. Several layers of
RAM are overlaid, and their contents
taken as a whole to provide varying
brightness levels, which are not avail­
able in less sophisticated forms of
videotex. As an example, let's look at
bit-I of each of the four planes of RAM
shown in that figure . If we consider the
four planes together, we can build
values ranging from 0 to 15, depending
on whether the bits are "T or "O"s.
That means that each pixel can be
assigned one of sixteen brightness
levels, if the values are converted into

TABLE 2

TEXT: Present a string (group)
of characters.

POINT: Set the position for a
point and , if requested,
draw it.

LINE: Draw a line using its end
points as start ing and
stopping coordinates.

ARC: Draw a circu lar arc using
three sets of co­
ordinates (any circ le or.
part of a circle can be
def ined by three
po ints).

RECTANGLE: Draw a rectangle of a
spec if ic height and
width .

POLYGON: Draw a po lygon based on
the coord inates of its
vertex points.

BIT: Produce an image using
bit-mapped graphics.

CONTROL : Prov ide control over the
modes of the draw ing
commands.

voltages that will control the electron
beam of the video display .

Scanned sequentially. the contents of
the bit-plane memory will appear as a
series of brighter or darker pixels-a
photograph! Even color is possible.

Of course, there is a tradeoff in­
volved. Depending on the baud rate at
which the data is sent, it can take
several seconds for the picture to be

completed. (Actually , that process
would not be apparent to the user be­
cause the data would be loaded into
RAM and not displayed until everything
was present.) That's one reason why
the "photograph" in Fig. 17 fills only
part of the screen-a small picture re­
quires less memory and can be trans ­
mitted and displayed more quickly
(about two seconds for the one shown).
Despite its apparent disadvantages,
though, alpha-photographic videotex
can be quite useful.

Which is best?
We've presented several levels

of videotex-alpha-mosaic, alpha-geo­
metric , and alpha-photographic . Which
one is going to win out ?

That's difficult to say. Eventually, of
course , we'll be using the alpha­
photographic mode, and every level
below it. For the immediate future,
however, we are faced with a conflict
between a rather simple (although tech­
nically sophisticated) alpha-mosaic sys­
tem , typified by Level-l Prestel, and
a more expressive but more complex­
and, initially, more expensive-alpha­
geometric system of the Antiopej
Telidon-type .

Proponents of both systems have
petitioned the FCC for acceptance of
their method as the North American
standard. Those backing the Prestel
system claim that it is simple, inexpen­
sive, and has a proven history.

Those in favor of the Antiope/Telidon



system say that its flexibility outweighs
its apparent comple xity, and that com­
ponent prices will decrease rapidly
once it is accepted and decoders are
produced in volume.

At the moment, the decision lies with
the FCC. Recent developments in FCC
policy, however, indicate that the ulti­
mate deci sion may be up to the user:
both systems may be allowed, and the
winner will be the one with the most
sub scribers. It 's ,even possible that the
two systems will coe xist , one in some
areas , and one in others.

That , however, invokes memories of
"quad" sound , and the controversy
and confu sion that surrounded it before
it more or less disappeared . Whatever
the outcome, videotex-in one form or
another-will be with us, and will make
life a bit simpler and more rewarding.

Using videotex
Let's take a look at a not-so-hypo­

thetical videotex system. We'll assume
that the sys tem used is that propo sed to
be the North Americ an Broadcast Stan­
dard and that the videotex data is being
sent over the air on two lines of the
vertical-blanking interval. The equip­
ment involved is an ordin ary television
receiver equipped with a videotex de­
coder and a small numeric keypad like a
Tou ch-Tone pad . Also attached to the
decoder is a modem , through which in­
formation can be sent back by telephone
to the videotex computer.

A good videotex information-system
will be constructed like an onion-the
outside layer of information will be gen­
eral. More detailed information can be
obtained by requesting pages indicated
by the first level. Still more detailed in­
formation will be available by selecting
pages indicated by the second level.
Also available will be an alphabetical
directory-it might tell you that the
page numbers for categories beginning
with the letters "VAA" through "ZZZ"
can be found on page number such-and­
such.

Let's as sume that you want to make
an airline reservation from New York
to San Francisco. The first thing you
will do will be to find out what page
carries airline information . Upon enter­
ing the page number, a directory to
various airlines will appear on the
screen within about 10 seconds. '

When the airline you select appears
on the screen , it may present a menu
showing the citie s served, with each
city identified by a numbe r. By keying
in that number, you will find another
page showing the line' s flights to that
city , and possibly the status of each
flight ("BOOKED FULL," "STAND­
BY ONLY," or even "SEATS AVAIL­
ABLE").

By keying in the number associated
with the flight you want, a menu will be
pre sented for you to "fill out" to make

FIG. 16-PDI's (Picture Description Instructions)
allow very complex graphics to be generated.

FIG. 17-THE ALPHA-PHOTOGRAPHIC mode
allows photographs to be Included as part of
the videotex material. The picture shown took
about two seconds to transmit.

your reserv ation and. at that time, you
will be instru cted to set up your tele­
phone link to transit that information to
the videotex or airline computer.

You' ll be asked for your videotex ac­
co unt numb er , which may be recon­
firmed on the screen . That not only
automatically tells the airline just who is
buying the ticket , but can also be used
for direc t-billing purposes. You'll then
fill in the blank s on the screen to indi­
cate how many people will be traveling,
what class of serv ice is desired , depar­
ture date, etc.

Finally, you will be given the option
of committ ing yourself to that reser va­
tion, or-and sometimes more impor­
tant-simply telling the computer to
forget the whole matt er.

Getting detailed news would also be
done through a series of ever-more-de­
tailed menu s. The first page would be
an index by subject ("WORLD,"
"NATIONAL," " SPORTS," " COM­
ICS," etc .) and would also contain the
latest headlines. By unpeeling layers of
the information " onion," you could
sca n the items of intere st to you, or
read about them at length.

Who pays for it?
There ' s no such thing as a free lunch.

Videotex equipment is not cheap, and
the time that goes into programming the
system also costs money. Where does
the money come from?

In some instances. the company
selling a service or produ ct (such as an
airline) pays out of its own pocket-it' s
probably less expe nsive than running a

sa les office. In other cases, such as fi­
nancial reports like the Dow Jones
inde x, a charge of IO or 25 cents would
be made to your account each time you
access ed the service, or you would be
billed for the time that you used .

Finally, to encourage the use of the
sys tem, some serv ices. like news head­
lines or weat her, might be provided
without charge. After all, if you're
going to use your videotex terminal for
that , you' ll also eventually find yourself
using it for services that you (or some­
one else) pays for.

How we'll use it
Technically. videotex is quite an

achievement. What. though, will it do
for you? Some ideas were presented
above; here are a few more.

Initially, interactive videotex-where
the user can communic ate with the ser­
vice-will be limited. Broadcast video­
tex. using a full video-frame occupying
all of a TV channel will predominate ,
presenting a continuously scrolling dis­
play of information . But the viewer will
have no opportunity to take advantage
of it, except as a non-selective informa­
tion source.

At the beginning , interactive video­
tex will probabl y be available at selected
public terminals (in airports, offices,
and other places where its capabilities
can ju stify the initial expense).

Our world, though , is changing. We
are, more and more, becoming a "wired
soc iety ." Right now that pertains
primaril y to telephone service-you
can speak to anyone in the world for
what would have ' been considered , a
few years ago, a ridiculously low price.

Now, cable-TV is becoming a part of
our lives and, if one channel were used
to receive videotex information. and
another to transmit multiplexed viewer
respon se (at a relatively low-data-rate) ,
interactive videotex over cable could
eas ily become a reality.

In the near future we' ll see two more
developm ent s that will further the inter­
active aspect of videotex.

The first is tiber optics. By using
light, rather than RF , as a transmission
medium, it will be possible to have an
almos t unlimited number of channels
for information interchange. Fiber
optics, using hair-thin transparent light­
guide s instead of cables, is their logical
replacement. We'll be seeing a lot more
of that technology soon.

The second could very well be DBS
(Direct Broadcast Satellites). They
could replace any wired- or light-piped
-information serv ice and, although it
may take a while, they may become "Tl

two-way. Not only would you be able rn
to receive the programs or data they ~

sent, but a relativel y-low-power trans- 5i
mitter might transmit your information -<
into the system.

continued on page 103
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SPEECH KARL SAVON

SYNTHESIS Techniques
Electronic speech-synthesis hs come a long way from the Vader, which took seven

people to operate when it was demonstrated at the 1939 N,Y. World 's Fair.
Now all you need are a couple of tc 's.
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SPEE CH SYNTHESIS-THE ARTIFICIAL
ge neration of that series of sounds
known as "speech"- has advanced
be yo nd the no velty stage to become a
real a lte rnative to the simple audible
and visib le ind icator s and displavs
co mmo n to so much of our society.
The re is very litt le you can do with a
light or buzzer that ca n' t be do ne better
with a "spoke n" word.

"Toys" suc h as Te xas Instrumen ts '
Speak & Spell have been recognized as
effective learning tools. Through the
e lec tro nics mouths of those machines,
c hildren are exposed to new wo rds in
an excit ing inte racti ve way. Talking
calc ulators and timepieces have ex­
panded the hori zons for the blind ; pilots
and dri vers are rel ieved of the need to
wa tc h their meters and gauges continu-

ously: alarms can be give n with instruc­
tion s as to what actions should be taken.
Speech-sy nthesis de vice s are finding a
myr iad uses in co mmunications, ap-
pliances, automotive applications,
clocks , instru men tation , language
tra nsla tors , and annunicators . It is esti­
mated that the speech-sy nthes is market
will grow to hundred s of million s of dol­
lars in the next five yea rs .



FIG. 1-A TYPICA L IC.SPEECH-SYNTHESIZER uses a ROM containing speech data, circuitry to pro­
cess the data and turn it into analog form, and an amplifier and speake r.

Fundamentals
Human speech begi ns in the cortex

of the brain bu t , so far, that creative
proces s has been imitated only crude ly.
The mechanics of speech, though , have
been simulated with unc anny preci sion .

The human speech pro cess begins in
th e lungs and proceeds th rou gh the
lar yn x to crea te the noises and tones
th at correspond re spectively to un ­
voiced and voiced human speec h out­
put. The wideband hissing " s", "f."
and " sh" are un voic ed so unds , crea ted
by the random flow of air part icles
th rough the voice tract. but the voiced
con son ants like "b" and " I" are co n­
structed of discret e narrowb and fre­
quencies; the vibrating voc al cords gen­
erat e the voice d so unds . Fricatives like
"v" a nd " z" co mbine the two types of
sources a nd th e plosives , suc h as " p."
" r' and " k" a re produce d by the co n­
trolled release of air from the mouth .

The speech process is completed by
articulatio n-cha nging the shape of the
throat. and the sha pe and position ing of
th e teeth , tongue . palate and lips. To­
gether , those parts of the mou th and
re spiratory system form an adap tive
filter ' that alte rs the reson ances of the
vocal tract .

While there a re more similarities than
diffe rences among the approaches to
speech sy nthes is. they can be separa ted
int o three general groups : direct wave­
forrn-digitization , phoneme synthesis.
a nd line ar-predictive coding .

Direct waveform-digitization
Direct waveform-digitiza tion is the

process of taking a live or rec ord ed
speech-waveform and passing it through
an ana log-to -digital converter. The final
qu ality of the reconstructed speech (ob­
tained by passing the digitized data
through a digital-t o-analog co nve rte r)
de pends on several factors , including
the rat e at which the speech waveform
is sa mpled (how many times each second
the waveform is "looked at" and its
va lue digiti zed ) and the number of
amplitude level s into which it is seg­
me nted. As the number of levels in­
creases . more information mu st be pro­
ce ssed and stored in mem ory ; as the
number of lev els decreases the memory
and processing requirements decrease
- a t the exp en se of intelligibility .

It is necessar y to sample the wave­
form at a freq ue ncy that is at least twice
as high as the highest frequency in the
original waveform. If the sampling fre­
quen cy is 'too low. aliasing, which
cause s the higher frequenc ies to appea r
fal sely as lower freque nc ies , takes
place .

Playback of the digitized signal is (in
th eory) a simple matter of recalling the
seque nces of data stored in memory
and processing them with a digital-to­
ana log co nverter.

Direct waveform-digitization of
human speech is highly redundant ; it
wastes a lot of mem ory sto ring, for ex­
ample. drawn-out sounds like " ooooooh."

Methods used to reduce the memory re­
qu irem en ts and rate of processing of re­
du ndant information may ac tually
cause thi s synthes is technique to be
classified in one of the other simulation
gro ups.

Natio na l Se miconductor (2900 Semi­
co nduc tor Dr .. Sa nta Clara, CA 95051)
uses a direct-digitization method that
rec on structs the speech using pulse­
co de d modulation . It ca lls its sys tem
th e Digitalker. Compress ed speech
dat a is sto red along with frequency and
amplitude information in a read-onl y­
memory (ROM) . Figure I shows a typi­
cal configuration connected to a micro­
processor bu s co mplete with an output
filter. amplifier. and speaker. Figure 2
sho ws a block diagram of the speech
processor chip. referred to as the SPC.

It cannot be overemphasize d that the
key to the practicality of this, as well as
the other sy stems . is speec h-compres­
sion-coding of the signa ls that mini­
mize s th e redundant inform ation. Na­
tional poin ts out that its system pro­
duces speec h qu alit y far better than the
crude sound you may ass ociate with
earl y demonstration s of speech digitiza­
tion . In terms of memory spac e . the re­
sult is that male voice s require about
100 bits per word and female voices
somew ha t more . Th e system is more
like a digital recorder that digitizes
ac tual voices. stores . and then plays
back , than the other methods which
model the vocal tract.

The co mpression meth od co mbi nes
three techniques. First, redundan t pitch
periods are removed . Then, ada ptive
delta-modulat ion, which use s the dif­
ference bet ween two successive sam­
pling points rather than the values at
those point s . is used to co nserve
memory space by storing only the dif­
ference information . Phase adjustments
and half-period zero ing. remove the
"direction" component of the wave­
form; tha t info rmation is not needed for
intelligibil ity , so ca n be safel y done
away with . Co mputer proce ss ing is
used to accomplish the compression .
Nat ion al claims that its compression
sc he me. combined with waveform
digiti zat ion , is very co mpetitive with
other systems . including linear-predic­
tive co ding.

The Digitalker is programm ed with
co ntrol information that instru ct s it
how man y times to re pea t a specific
wavefo rm . A programmab le frequency­
ge ne ra tor is used to add inflect ion. The
system is easy to use becau se it re­
quires only a start pulse and an 8-bit
add ress to trigger any message . Simple
switches can be used if a microproces-
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FIG. 3-A PHONEME-BASED synthesizer, such as General Instruments' SP0256, uses the sound
elements that make up words to provide an almost unlimited vocabulary.

Phoneme synthesis
Phoneme synthesis works by com­

bining basic sound elements (phonemes)
that are made up into complete words
and sentences. In theory. any spoken
word can be synthesized by stringing
phonemes together. The quality of the
resulting speech depends on the extent
of the phoneme library . To cover a
wide range of inflection requires a cor­
respondingly large number of phonemes.
Again. compromise is necessary to put
together a practical system: redun­
dancy-elimination coding techniques
are used .

The phoneme method is particularly
suitable when the extent or type of
vocabulary required is not fixed: When
there is no definite vocabulary list,
speech cannot be constructed from
stored words and phrases but must be
generated from the more elemental
phoneme sounds.

General Instruments (600 W. John
St ., Hicksville. NY 11802) has taken the
approach just described. combining
phoneme synthesis with a digital filter.
The design is versatile enough to op­
erate in a linear-predictive filter mode
(more about that shortlv) , GI has re­
leased a product specification that de­
scribes the SP0256 speech-processor
IC; it is an LSI n-channel metal-gate de­
vice that can synthesize up to 256
sound sequences.

Figure 3 shows a block diagram of
the processor. The speech process is
started by addressing the ROM location
that contains the phoneme desired. Up
to 256 phonemes can be stored in the
16K bits of the on-board ROM, but that
can be extended to as many as 3825
phonemes (or. more usually. complete
words or phrases) through the addition
of up to 491K bits of ROM.

The device includes a controller and
a vocal -tract model (VTM). The VTM
is a digital filter similar to that used in
linear-predictive coding. The system
generates complex sound-sequences
under the control of 15 slowlyvarying
parameters including: repeat count,
pitch period, source amplitude, and 13
digital filter-coefficients. The controller
is a sequential processor that gets its in­
structions and data from the ROM and
alters the contents of the 15 parameter­
registers controlling the VTM.

One-byte inputs specify 256 entry
points. The entry points in the internal
ROM are spaced by 8-byte increments,
meaning that each phoneme can be de­
fined by 8 bytes (64 bits). Expanding

pin edge connector. A demonstration
package is available with a vocabulary
aimed at several industrial markets.
The 5 x 6-inch Dr-IOOO evaluation
board is priced at $495. The DT1050
three-piece IC set is $85. Write directly
to National Semiconductor for more in­
formation.
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FIG. 5-TEN-STAGE LATTICE FILTER used in Texas Instruments' Iinear-pred ictive-coding synthe­
sizer sim ulates the resonant effects of the mouth and nasal cavities.

adjacent frames is interpo lated about
every 3 milliseconds to generate a
smooth output. Once again a tradeoff is
made among flexibility, fixed or variable
vocabulary, speech qua lity, and cost­
per-second of speech output .

A computer program is used to pro­
duce an optimal set of coefficient s for
the vocal tract filter , the 8-bit energy
and pitch information, and to generate
the one-bit repeat code s. A technician
corrects any audible deficiencies.

Texas Instruments' TMS5100 speech­
processing computer , which includes a
50-milliwatt power amplifier, is a key
component in its speech-synthesis line. ~

The TMS5220 is designed for easy 8-bit OJ

data bus interface . It is used in the Tl- ~
99/4 home computer speech-synthesizer 5j
peripheral. Single-unit prices for the ::
TMS5100 and TMS5220 are $32.00 and ~

S48.00 respectively. R-E I\J
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FIG. 4-VOTRAX'S S(:-o1 is a single-IC, phoneme-type, speech synthesizer intended for computer
control.
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The ak terms are the ten filter-coef­
ficient s. G is a gain factor, and the Z -k

term s represent time delays.
The voice-synthes is processo r per­

forms about 400,000 multiplications and
additions each second . A frame (com­
plete set of speech data) is supplied to it
about every 25 milliseconds. Data from

nected in either feedback or nonrecur­
sive . direct path configurations. Multi­
plication takes longer than addition, so
pipeline techniques are used to syn­
chroni ze the filter 's operation to the
sampling rate of the system. The all­
pole filter is described by the equation:

the input format to 2 bytes increases
the number of entry point s to 3825, as­
suming that the full complement of
ROM has been added . The contro ller
has 16 executable instructions and sUP­
ports one level of subroutine nesting.
JMP (JuMP) and JSR (Jump to Sub­
Routine) instructions are included to
allow chaining of program segments
and the reuse of code sequences .

External ROM interfaces to the
speech-processor device thro ugh serial
input and output lines. Sixteen-bit serial
addresses are used for addressing.
Serial-t o-parallel conversion is handled
internally by the SP0256. The analog
output is deve loped by a 7-bit pulse­
width modulation , digital-to-analog
converter. The output is passed through
a 5-kHz -cutoff low-pass filter and is
the n amp lified externally. The single­
unit price for the SP0256 is $26.70. The
price will probabl y be even lower from
a General Instruments distributor.

Votra x's phoneme system
Votrax, Div. of Federal Screw Works

(500 Stephenson Highway, Troy , MI
48084) offers another phoneme-based
system. Votrax uses a switched capaci­
tor filter in its CMOS-technology SC-Ol
LSI integrated circuit. Phonemes re­
quire an average of 6 bits and each
phoneme is 40 to 200 milliseconds long.
The device has a 64-phoneme library
accessed by a 6-bit code . Typical
speech-data uses 70 bits per second.
Votrax plans to provide a text-to­
pho neme translator algorithm that will
let the user do his own programming.
Figure 4 shows a block diagram of the
system. The price of the SC-O l is $55.00
each in quant ities of five (single units
may be ava ilable from distributors).

Linear-predictive cod ing
Linear-predictive coding-used ex­

tens ively by Texas Instruments (P.O.
Box 225012, Dallas, TX 75265)-is a
combina tion of techn iques that model
the vocal tract electronically. Noise
and tonal sources generate signals that
are processed by the LPC filter. The
met hod derive s its name from the fact
that it pred icts the parameters of the
next speech sample using a linear com­
bination of the proceding speech
samples . That result s in a major reduc­
tion in the amount of memory required
for the storage of speech data.

Speech-synthesis techniques using
that method require as few as three
integrated circuits: a digital lattice­
filter , a ROM . and a controller. Present
systems are based on the lO-stage filter
shown in Fig. 5: its output is set by
pitch , amplitude . and filter coefficients .

The lattice-filter structure includes
multip lication , summation, and delay
blocks. Digital filters are constructed of
memory-register delay components,
and of summers and multipliers con-



SUB-WOOFER
A subwoofer allows your sound system to reproduce
very-low bass, such as that found in organ recordings.
This SAFE subwoofer may be small, but it's mighty
where it counts.

GEORGE PAPPANIKOLAOU

IN TH E DECEMBER 1981 ISSUE. RADIO·ELECTRONICS PUBLISHED
plan s for constructing a speaker that used the SAFE (Sym­
metrical Air Friction Enclosure) princ iple (U.S. patent no.
4.168.761. other patent s pending) to obtain good sound from
a small encl osure . Thi s article deal with a companion sub­
woofer using the SAFE principle that provides extended bass
response from a relatively small enclosure .

The heart of the system is an 8- or lO-inch speaker in a
cabinet with a volume of under six cubic feet. It uses no spe­
cial de vices . such as passive radiato rs , to increase the effec­
tive size of the speaker. and the SAFE design provides an
extremel y rigid enclo sure.

The SAFE principle
The SAFE princ iple is an outgrowth of the labyrinth-type

enclosure invented by Benjamin Olney in the 1930's. A
lab yrinth-type enclosure is simply a long tube placed behind
a speaker and into which the low-frequ ency back wave from
the speaker is prop agated. The length of the tube is used to

provide "reflex action, " causing the back wave to emerge
fro m the tube in phase with the front wave . Thi s boosts the
low-frequ enc y output of the system ove r a specific range of
frequencies. The longer the effective length of the tube , the
lower the frequencies that will be boosted .

T he reason for using the term " effecti ve length" is that
friction between the air set in motion by the speaker and the
internal surface of the labyrinth causes the velocit y of the
back wave to be decreased and making it take longer to pass
th rough the tube than would be the case if there were no
fric tion. The fact that it takes the sound wave longer to tran s­
ve rse the lab yrinth than it normally would. makes it appear
that the wave has traveled a longer path than it actually did.

Two meth ods commonly used to increase effecti ve length
of the lab yrinth are to line its interior with acou stic padding
such as fiberglass. or to completely fill it with the same
mater ial.

Many designs usually fold the tube (run it back and forth
instead of in stra ight line) to keep the size of the enclosure
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LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

WE PUT AN EIGHT ·INCH SAFE SUB­
woo fer through extensive listening
tes ts in our laboratory and also sub­
jected it to several measurement s .
We drove it using an amplifier rated
at about 40-watt s-per-channel and a
passive crossover network .

Based on our sensitivity measure­
ment s, we would classify this speak­
er as being low-to-medium in effi­
c iency (an electronic crossover
would have helped). Nonetheless,
we noted a fund ament al out put from
the subwoo fer down to 25 Hz. We
measured relatively uniform response
from the sys te m from 30 Hz up to

R-E TESTS IT

the loo-Hz cutoff frequency and
were able to produce sound-pressure
leve ls in excess of loo-dB SPL be­
fore any significant do ubling or dis­
to rtio n was observed.

The unit was tested using both
sing le-to ne signals and musical ma­
terial. In reproduc ing the music. the
imp rove ment in bass reproduction
was apparent only when the program
source contained a fair amo unt of
low-bass energy. Not too many pro­
gram sources do. but when you find
one that does . the added impact of
the low. low bass contributed by the
subwoofer made the project de­
c idedly wort hwhi le.

One word of caution. Trying to
reproduce ultra-low bass in a small

room can prove to be a frus tra ting
experience. Standing waves set up
in the roo m are responsible for that.
and it is possible to move about the
room and hear thunderous bass in
one location while hearing virtua lly
none in another spot. where virtually
complete cancellation of bass fre­
quencies takes place .

We used close-rniking techni­
ques in our sound-pressure measure­
ments , placing the micro phone both
at the upper back-wave port s of the
enclosure and at close prox imity to
the driver itse lf. Below 40 to 50 Hz.
most of the energy. as might have
been expected . came from the back­
wave port s rather than from the
front of the woofer. R-E
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FIG. 3-PARnnONS USED IN SAFE ENCLOSURE (a) affect its effective
cross-sectional area (b). .
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down . Also, the effective length of the tube and the free-air
resonance of the speaker are chose n so that the speaker is
da mped at its free-air-resonance frequency, avoiding objec­
tionable excess output at that frequency.

Th ere are, however, two other factors that can be used to
increase air friction, and thereby the effective length of the
lab yrinth . The se factors are what's involved in the SAFE
principle . First , the interna l surface area-not the length-of
the tube can be increased : second, the back-wave path can
be made longe r by increasing the number of bends in it.

A SAFE enclosure uses a number of small chambers in
series (see Fig. 1) to both increase the internal surface-area
and to insert more bend s in the path of the speake r back­
wave . The small chambers are constructed by alternating
two types of partiti ons within the tube as shown in Fig. 2.
The first type completely blocks the tube, except for a square
hole in its center. The second is smaller and is centered so
that the area between it and the inside perimeter of the tube
is equ al to that of the hole in the first type. This forces the
back-wave from the speaker to be alternately spread out and
combined as it passes through the tube . (It is obvious that
thi s design increase s the internal surface-area of the tube and
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FIG. 1- SIDE VIEW OF SAFE ENCLOSURE showing speaker back-wave
path . Path is symmetrical between points A and B.
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FIG. 2-SPEAKER BACK-WAVE is alternately combined and separated as it passes through and around SAFE enclosure's baffles.
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PARTS LIST-ENCLOSURE
Qty. Size (inches) Description

FIG. 7-FIRST BEHIND-THE-SPEAKER PARTITION has cutouts to accom­
modate mounting strips.

FIG. 6-S'MPLIFIED CUTAWAY VIEW of enclosure showing mounting de­
tails of first and second behind-the-speaker partitions.

the number of bend s in the back-wave path.) Traversing this
path causes the back-wave to be compressed and expanded
alternately (Fig. 3), slowing the wave and increas ing the ef­
fective length of the tube.

Other factors
There are two other factors that have to be considered

when designing a speake r enclosure: the free-air resonant fre­
quency of the speaker used. which limits the low-frequency
respon se. and the reflex action of the enclosure . which boosts
the low-frequency output of the system.

The two factors are interrelated and an enclosure that does
not incre ase the free-air reso nant-frequency of the speaker
(desirable) but doesn't provide any reflex action (undesirable),
or one that does increase the speaker's free-air resonant fre­
quency (undesirable) but does prov ide reflex action (de-

Front and rear panels
Side pane ls
Bottom
Top
Part it ion 11
Part it ions 1, 3, 5, 7, 9
Partit ions 2, 4, 6, 8, 10
St rips for mo unting

odd-numbered partitions to
even -numbered ones

Part ition-to-cabinet mo unting
strips

"

% x 3/.1 X 15V2

% x 3/.1 X 14V2
15V2 X 7 x %

6V2 X 1 x 1

15% x '15V2 x 3/4
17 x34 x 3/4
15V2 x 15% x 3/.1
15% x 17 x 3/.1
15V2 x 15% X V2
15V2 x 15% x %
13V2 x 13% X V4
1 x 1 x 13/.1

15V2 X 8 x %

2

First behind-the-speaker
partition

Second beh ind-the-speaker
partition

Mounting strips for f irst beh ind­
the -speaker part it ion

Speaker-JBL LE8T (8-in ch) or LE10A (1O-inch) or simi lar
Miscellane ous: Two binding posts, screws, hot-melt glue and

glue gun, aco ust ic insulation, crossover network, etc .

12
1

12

2
2
1
1
1
5
5
40
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FIG. S-PARTITION MOUNTING STRIPS for the fron t are shown in (a), rear
are shown in (b ), left side are shown in (c) and right side are shown in (d) .

FIG. 9-SPEAKER SHOULD BE MOUNTED slightly off-center to prevent
standing waves. Center figure shows distance between partition 1 and
top of enclosure.

FIG. 1o-EVEN-NUMBERED PARTITIONS (a) have "top hat" structure
caused by using center piece cut out of odd-numbered partitions .

FIG. 11-SIDE VIEW of even-numbered partition mounted atop odd-num­
bered part it ion using partition mounting strips. Each strip is located as
shown in Fig. 10 and measures 1 x 1 x 1'Y4 inches.

sirable). is not as effective as one that provid es reflex action
and does not increase the speaker's free-air resonance.

The SAFE subwoofer enclo sure is designed so that it does
not significantly restrict the action of an 8-inch speaker (which
wou ld incre ase its free-air resona nt frequ enc y) while provid­
ing good reflex action. A lO-inch speaker can also be used.
A lO-inch speaker would offer the advantage of increased
power-hand ling capacity and, perhaps, better efficienc y.

Construction
The choice of a speaker is not critical. Almost any 8- or 10­

inch open-frame woofer will do: an 8-inch unit should have a
ceramic magnet weighing about 20 ounces. JBL 's LE8T is a
good choice for an 8-inch system; the same firm's LEIOA
should do nicely in a lO-inch one.

While det ailed step-by-step instructions will not be pro­
vided , the figures and the captions accompanying them
should be studied closely: they will allow you to construct the
enclos ure with little difficult y. (The only tricky part-the
are a behind the speaker- will be explained below.)

Like all subwoofers, the SAFE enclo sure should be con­
structed from solid , heavy material , such as ¥.l-inch particle
board , to pre vent cabinet vibrat ions that will dec rease the
output of the sys tem. The partitions can be made from \4­
inch plywood , with the exception of partition II , which
should be Y.2- inch thick .

Use plenty of screws and glue! The former will add
mec hanical integrity and the latter will make the enclosure

continued on page 106
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INTRODUCTION TO RADAR SYS­
TEMS, zt« By M. I. Skolnik . 698
pp ; 244 iI/us. Thi s new edit ion of a
wide ly used text on radar from the
systems engineer 's point of view
brin gs you ful l di scussions of the
many majo r changes that have oc­
curred in th e f ield recent ly.
579/091 Pub. Pr., $38.50 Club Pr., $30.50

USER'S GUIDEBOOK OF DIGITAL
CMOS INTEGRATED CIRCUITS. By
E.R. Hnatek. 339 pp., 245 iI/us.
Providin g the first comprehensive
overview, th is pract ica l guide cov­
er s CMO S logic performance
characte r ist ics and selected cir­
cuit app lications, data conversion
and t elecommuni cation ci rcuits ,
CMOS mem ories , and comm er­
cia lly ava i la b le CMOS . rnic ro­
proce ssors.
290/679 Pub. Pr., $24.50 ClubPr., $18.50

RADAR TRANSMlnERS. By G. W.
Ewell. 252 pp ; 211 iI/us. This all ­
around ref erenc e provid es com­
plete, up-to-d ate detai ls on device
ca pab i l it ie s and des ig n p'roc e­
dures- with plenty of specif ic de­
sign examples. Help s you know your
radar transm itter capabilit ies in­
side out- brings you abreast of
latest design t echniques to im­
prove your designs- cuts your de­
sign tim e in half!
198/438 Pub. Pr., $24.50 Club Pr., $18.50

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J . Mar­
kus. 1,264 pp ., 3,666 circuit dia­
grams . This 103 -chapter gui de
means you can speed up the pro­
ducti on of new electronic devices
with ease and thereby lower your
producti on costs. Complete wit h
values of component s and sugges­
lions for revis ions, plus th e origin al
source of each circu it in case you
want addit iona l performance or
const ruct ion deta ils.
404/461 Pub. Pr., $61.50 Club Pr., $48.50

ELECTRONIC FILTER DESIGN
HANDBOOK. By A. B. Williams . 576
pp ., 408 iI/us. The book is orga­
nized so that you can sta rt from
practically any set of requirements
and fo llow a sequence of clear ly
outl ined steps and design f ilte rs
ranging from simp le networks to
very comp lex conf igurat ions. Each
design technique is ill ust rated with
step-by-step examples and is ac­
companied by a wealth of applica­
ble schemat ics, graph s, and tabl es
of normalized numerica l values.
704/309 Pub. Pr., $37.50 Club Pr., $28.50

ELECTRONICS CIRCUITS NOTE
BOOK: Proven Designs for Sys­
tems Applications. By S. Weber,
Editor in Chief. 344 pp ., iI/us. Con­
taini ng 268 ready-to-use or adapt
c i rc ui ts -eac h a proven solu ­
tion - th is book brin gs you th e best
of th e best art ic les pub lished in
Electronics' pop ular Des ign er 's
Casebook sect ion. Covers di splay
circ uits , encod ers and decoders,
fi lters, fun ction generators, -logic
and m em or y Circ u i ts , mi cro ­
processors, and more.
1921448 Pub. Pr., $32.50 Club Pr., $25.50

Spectacular 'va lues up to $75.00

ELECTRONICS
ENGINEERS'
HANUBOOK, 2/e
Edited by D. G. Fink;
D. Christiansen, Assoc. Editor
2,2 72 p p ., 2, 189 iIIus., 43 ph otos - --"....-

Hot off the press , thi s updated and enlarged Second Edition ,
prepared by 173 expert co ntributors, cove rs the ent ire body of
knowledge in the fie ld, incl uding new advances in integrated
circuits (particularly tho se related to microprocessors) , pulsed
and logic cir cuits , las er technology, digital recording of music
and voic e , computer systems, tel ecommunicat ions (especially
switching and data transmission) and much, much more.
209/812 Pub. Pr., $75.00 Club Pr., $57.50

INTUITIVE IC ELECTRONICS: A
Sophisticated primer for En ­
gineers and Technicians. By
T. M. Freder iksen. 208 pp ., iI/us.
Covering both the simp lest and the
most complicated IC designs, thi s
l ively, easy-t o-read volume provide s
a sophi sticated, nonmathemat ical
explanati on of ' t he basic internal
mechani sms common to all semi­
conducto r devic es. Gives you a
solid und erst and ing of devices like
MOS transistors, the new 12L de­
signs ; the bipo lar di g ita l logi c
fami lies, JFETs, and much more .
2191230 Pub. P~. , $18.50 Club Pr., $14.50

HANDBOOK OF SEMICONDUCTOR
AND 'BUBBLE MEMORIES.By W. A.
Tr iebel and A. D..Chu. 416 pp ., i i­
ius., over 50 worked-out problems.
Thi s detai led, co m pre he ns ive
guide brings you right up to th e
minute on such newly developed
devices as t he PLA.. FIFO, CAM,
CCD , a nd m agnetic bubb l e
memor y-as well as all t he stan­
da rd st orage devices from ROMs
a nd RAM s to sh i f t reg i sters .
Ana lyze s, cat egor ize s, and ex­
plain s in full work ing det ail more
th an 75 different semiconductor
IC.sand MBM device s.
582376-4 Pub. Pr., $24.95 Club Pr., $18.50

MICROPROCESSOR APPLICATIONS
HANDBOOK. Editor-inChiet, D. F.
Stout . 4 72, pp ., 284 iI/us . At last- a
refe rence guide to microprocessor
application s to help you make your
sys te m s tim el y, versa t i l e , and
cost -effect ive. Emphasizin g appli- .
cat ions th at are imm ediat ely use­
fu l, the 16 exper ts provide in-d epth
tre atm ent s of each top ic so you can
comp lete ly a naly ze , desi gn, con­
st ruct, and pro gram . Both hard­
ware and sof twa re are thoroughly
d iscussed. . .
617/ 988 Pub. Pr., $35.00

Professio~al Books That Help You
Get Ahead- And StayAhead!"

Join the Electronics and Control ~ngineersJ
Book Club and ...

• Keep up with current technology
• Sharpen your professional skills
• Be ready for new career opportunities
• Boost your earning power
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MAI L THIS COUPON TODAY

_--11_--
Writ e Co de No . o f
fir st se lec tio n here

BIT-SLICE MICROPROCESSOR DE­
SIGN. By J . Mick & J . Brick.
417/ 814 Pub. Pr.. $24.00 Club Pr., $18.50

MICROPROCESSORS/MICROCOM­
PUTERS/SYSTEM DESIGN. By Texas
Instruments Learn ing Center & En­
gineering St aff .
637158X Pub. Pr., $24.50 ClubPr.. $19.50

ENGINEERING MATHEMAT ICS
HANDBOOK , 2/ e . By J . J. Turna .
654/298 Pub.Pr., $29.50 Club Pr.. $22.95

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D.
E. Stout & M. Kaufman .
617/ 97X Pub.Pr., $34.50 Club Pr.,$25.50

MICROCROCOMPUTER-BASED DE­
SIGN. By J . Peat man .
4911380 Pub. Pr., $32.50 Club Pr., $25.50

MICROELECTRONICS . By J .
Millman.
423127X Pub. Pr., $31.95 ClubPr., $24.50

OPTICAL FIBRE COMMUNICATION.
By Technical Staff of CSELl.
148/821 Pub. Pr., $39.50 ClubPr., $29.50

THE ARCHITECTURE OF PIPELINED
COMPUTERS. By P. M. Kogge.
3521372 Pub. Pr.. $27.95 Club Pr.,$21.95

P RINTED CIRCUITS HANDBOOK,
2/e. By C. F.Coombs .
126/ 089 Pub. Pr., $38.50 Club Pr., $28.95

DESIGNING WITH FIELD-EFFECT
TRANSISTORS.By Siliconix, Inc.
5141499 Pub. Pr., $24.50 Club Pr., $11.50

Be sure to
consider these
important
titles as well !

\ \' rit e Co d e No . of
S1.89 se lec t ion h ere

r------------------,
I McG r aw-Hill Boo k Clu bs I
I Electr o n ics and Control Engin e ers' I
I Book Club I
I P.O. Box 582, Hightst own , New Jers ey 08520 I
I I
I Please e n roll m e as a m ember and se nd m e the tw o I

bo oks indica ted , billing m e for t he S1.89 pre mium and I
I11~V fir s t se lec tion a t the d isco un ted m em ber 's price ,
p lu s lo cal tax, s h ip p ing, a n d handling ch arges. I agree I
to p urchase a m ini mu m o f tw o ad d itional boo ks dur-
in g my firs t y ea r o f m embersh ip as o u tline d under th e
Clu b plan d e scribed in th is a d . A sh ippi ng an d h an-
d li ng c ha rge is a dded to a ll s h ip men ts.

DIGITAL CIRCUITS AND MICRO­
PROCESSORS. By H. Ta ub. 608 pp .,
heavily iI/us . This fast-paced , ca re­
fully written guide gives you t hor­
ough explanatio ns of aI/ t he bas ic
princip les of digita l system s a nd
logic desi gn - plus a so lid int roduc­
t ion to microprocessors and micro ­
processor-based des ign s . Ant ic i­
pates eve ry conceivable q ues t ion
you co uld have to mak e sure you
unde rst a nd eve ry de ta il.
629/455 Pub. Pr., $28.95 Club Pr., $22.50

ELECTRONIC COMMUNICATION,
4/e. By R. L. Shrade r. 801 pp ., 870
iI/us . This th orough ly updat ed ed i­
tion offe rs a ll th e th eory a nd fun ­
dam ental s you need t o p re pare
yourse lf for th e FCC co mme rc ia l
a nd a mate ur grad e licen se exa mi­
nations- and pass th em th e first
t ime!
5711503 Pu b. Pr.. $21.95 Club Pr.. $16 .95

STA N DARD H ANDBO OK FOR
ELECTRICAL ENGINEERS. 11/ e. By
D. G. Fink an d H. Bea t y.2.448 pp .,
1,414 iI/us . Today's most wide ly
used so urce of ele ct rica l eng inee r­
ing inform at ion a nd da ta se rves
you as no ot he r single work whe n
you need deta iled , time ly. a nd reli­
a ble fact s and how-to on t he gene r­
at ion , tr an smi ssion, d ist ribut ion ,
cont rol, co nversio n, and ap plica­
t ion of electric power.
209174X Pub. Pr., $59.95 Club Pr., $44.95

INTRODUCTION TO THE THEORY
AND DESIGN OF ACTIVE FILTERS.
By L. P. Hue lsma n and P. E. Allen .
430 pp ., iI/us . Once you add active
filte r design to your rep ertor y of
s pec ialt ies , you' ll poss es s a s kill
th at' s in g rea t d ema nd t od a y.
Her e 's one of th e best t e xts we
know on th e th eor y. des ign . a pp li­
cat ion. and eva lua tio n of mode rn
ac t ive filters a nd th e va rious tech ­
niqu es used today.
308/543 Pub. Pr.. $28.50 Club Pr.. $21.50

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EX­
AMINATIONS. By C. R. Hafe r. 336
pp ., more than 200 iI/us . Act ually
two books in one-a q uick prepara­
t ion manual to hel p you pass your
P.E. exam s on th e first tr y and a
rich source of pra ct ical e lectro nics
en g in e er ing inf o rma t ion a n d
know-how.
254/303 Pub. Pr.. $22.50 Club Pr., $17.50

BONUS BOOKS - You will immediat ely begin to part ici pat e in o ur
Bonus Book Poa n that allows you savings o f betw een 70 %- 80 % off the
p ublishe rs ' prices of m any profess ional and ge ne ra l in terest books!

• BEST AND NEWEST BOOKS INYOUR FIE LD - Books are selec te d from a wide
range of publishers by ex per t ed itors and co ns u lta nts to give you co nt inu ing ac cess
to th e best and lat es t books in you r field .
• BIG SAVINGS - Build your library a nd sa ve money too ! Savings rangin g up to
30 % or mo r e off p ub lis hers ' lis t prices - usually 20 % to 25%.

ELECTR ICS
ENGINEERING

~~FESSIO~
ENGIN~fP}IONSEXAMbv d

.~ clfARLES R.HAFER

Why YOU should join now!

McGraw-Hill's NATIONAL ELEC­
TRICAL CODE~ HANDBOOK, 17/e.
By J .F. McPa r t la nd . 1,162 p p .,
1,096 iI/us . Bigge r and bet te r th a n
ever! This ma mmot h re fere nce ex­
plains a nd c la r if ies th e man y com­
p le x p rov is io ns of t he c u rre nt
(1981) Code> t o help you meet rules
e xactl y and pass Inspections t he
ver y first time .
456/9 33 Pub. Pr.. $24.50 Club Pr., $18.95

DIGITAL HARDWARE DESIGN By J .
B. Peat man. 428 pp ., over 400 il­
Ius. Ta king you beyond th e mic ro­
comp ute r, this guide re-examin es
tradit ional techniques and focuses
maintain abi lit y as a keygoal, on th e
design of c irc ui t ry too fast for th e
mic rocompute r alone , a nd on de­
s igning for use fu lness. It covers ev­
erything fro m algo rit hmic s t a t e
mach ines to sepa ra te ly clocked
c ircuit s-wit h scores of exa mples .
491 /321 Pub. Pr., $31.95 Club Pr., $24.95

• CONVENIENCE -12-14 times a year (abo u t once every 3-4 week s ) yo u receive
the Club Bulle tin FREE. It full v descr ibes the Main Selection a nd Alternate Selec­
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STEREO AUDIO
FORTV

The EIAJ system
Th e componen ts of the signal used

by the Jap anese sys tem are shown in
Fig. 1. Note that the " x" axis (hori­
zo nta l) serves two purp oses-it shows
both the audio-frequency respo nse of
each channel and the frequency of the

coupled with any of the pr posed multi­
channel TV-audio stems . would re­
duce backgr noise to acceptable
levels a low broadcas ters to main-
tai e qualit y of fringe-area signals.

Since multichann el TV-audio will
eventually be with us. it would be a
good idea to understand how the three
basic transmission-systems that have
been proposed work . The principles in­
volved in audio companding are familiar
to most readers of Radio-Electronics so
we will not include a description of the
three noise-redu ction schemes in this
discussion.

Association of Japan . Finally. a fourth
system. developed-and just being in­
troduced-in Germany, may have some
influence on what method is finally
adopted. (That system will be discussed
in detail soon in a future issue of Radio­
Electronics) .

Further complicating the d cision­
making process is the fact t , in addi­
tion to the three basi transmission-sys­
tems just refe d to . there are also
three noi - eduction sys tems being
prop-ose for use with them. making a
tot of nine poss ible combinations.
Th e incorporation of more audio chan­
nels in the band width now assigned to a
single TV audio channel will degrade
the audio signal-to-noise ratio. regard­
less of which of the three ste reo sys­
tems is selected. That is what has
prompted Dolby. dbx, and most recent­
ly , CBS , to propose noise-reduction
encoding/decoding sys tems. Those.

LEN FELDMAN
CONTRIBUTING EDITOR

Stereo and multichannel TV programming is already a
reality in several countries. Here's the latest on
what's happening here.

BY THE TIME YOU RE D THIS. ALL THE
test s should h v been completed.
Even the re rt prepared by the Elec­
tronic I dirstries Association's Broad-
ca ' Transmission Standards (BTS)
Committee may already be in the hands
of the FCC. and we will be a step closer
to having stereo audio for television
broadcasts in the U.S. And. with two
(or more) audio channels available. not
only will stereo be able to be broadcast.
but the second channel can also be used
for the transmission of a second
monophonic program-perhaps a sound­
track or commentary in a second lan­
guage. for viewers whose native tongue
is not English.

No matter how soon a multichannel
audio system is adopted for U.S. TV.
and no matter which system is chosen.
the U.S. will still be a late starter in
adopting stereo for TV. In Japan. that
type of service has been available since
1978. In fact, of the three basic systems
being proposed for use in the United
States. one is the Japanese system that
was developed and tested over a period
of four years by the Technical Research
Laboratories of NHK. the Japanese

Ul Broadcasting Corporation.
~ The two other systems cu e tly
o being considered for use in thi country
~ are by Telesonics System . Inc. and by
w the Zenith Radio orporation . The
u:J Japanese sY. tern under con sideration is
6 officially nown in this country as the
~ EIA:J system. since it is being sponsored
a: In the U.S . by the Electronic Industrie s
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The subcarrier, located at a fre­
quency of 11.47 kHz (twice the TV
horizontal line-frequency) above the
main carrier, is used for the second
channel of a multichannel transmission.
or for the L-R component of a stereo
transmission. That frequency was
chosen because it minimize inter­
ference between the video signal and
the subcanier in intercanier-type re­
ceivers. When frequency-modulated.
the subcarrier has a maximum devia­
tion of 10 kHz on either side of the cen­
ter frequency. In Japan. the frequen
response of that channel is from 50 to
about 12 kl-lz. but the sy te has been
modified for use in the .S. to extend
the response to I Hz.

The su canier is used to modulate
the main canier- a technique known as
inj ction. When stereo is being trans­
mitted, the amount of inject ion is ±20
kHz, giving the main canier a total
de viation of ± 45 kHz; in the multichan­
nel mode, the amount of injection is
± 15 kHz, producing a total deviation of
±40 kHz.
. An amplitude-modulated contro l sig­
nal having a bandwidth of 2 kHz is
transmitted at a frequ ency 55.07 kHz
(3Yz times the horizontal line-frequency)
above the main canier. Its purpose is to
inform the dec od ing equipment at the
receiver which mode is being used. A
982.5-Hz tone indicates that a stereo
program is being transmitted ; a 922.5­
Hz tone indicates that a multichannel
program is being broadcast. The absence
of a tone means that the program ma­
terial is monophonic. The control signal
can also be used to activate a visual indi­
cator to inform viewers/listeners which
audio mode was being used with the
video the y were watching.

Te sts made by the developers of the
Japanese TV multiplex-system have
shown that a second subca nier can be
added without making it necessary to
change the parameters of the first sub­
carrier. In tests conducted by the EIA
last summer in Chicago . such a sys­
tem-as show n in Fig. 2-was used.
The charac teristics of the second sub­
canier were the same as those of the
first , with the exc epti on that the audio­
frequenc y response was restricted to an
upp er limit of 8 kHz . It is expected that
that subca rrier would be used for ser­
vices where limited frequency-response
wo uld not pose a problem.

The Telesonies system
The Telesoni cs sys tem. whose ar­

rangement is shown in Fig. 3, uses a
double-sideband , supp ressed-carrier ,
AM subcanier similar to that used in
stereo -FM bro adcasting in the United

94.40

AMSUBCARRIER :
922.5 Hz~ BILINGUA L
982.5 Hz~ STEREO

47.20 55iO! 78..

channe l of multichann el transmissions,
or for the L+R compo nent of a stereo
transmiss ion- has a maximum devia­
tion of ±25 kHz (just like the NTSC
sys te m used in the U.S.) and a fre­
quency respon se from 50 Hz to 15 kHz .
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subcanier and pilot tone relative to that
of the main audio canier. Th e "y" axis
(vertical) shows the freq uency dev ia­
tion s of the main and sub-ca rrie rs .

Th e main audio canier- used for
monophonic tra nsmissions. for one

FIG. 2-U.S. VERSION of the EIAJ system extends freque ncy-response of the subcarrier to 15 kHz. In
addition, a second subcarrier, with an 8-kHz bandwidth, is provided for.

FIG. 1-0RIGINAL EIAJ SYSTEM uses a subcarrler with a deviation of ±10 kHz to transmit the L-R or
second-channel audio Information. Maximum fregu ncy-response is 12 kHz.

75



FIG. 4-ZENITH RADIO CORPORATION'S system uses the horizontal line-frequen cy, 15.734 kHz, for
the pilot tone.

FIG. 3-TELESONICS SYSTEM uses amplitude modulation for Its subcarr iers. The scheme allows as
many as four subcarrlers.

nal, the Zenith system uses the hori­
zontal line-frequency itself for that pur­
pose, with the center frequency of the
suppressed subcarrier falling at twice
the horizontal line-frequency, or 31.47
kHz. Provision for a separate audio
program (such as a second-language
summary of the news) is made using an
FM subcarrier having its center fre­
quency at four times the video horizon­
ta l-line rate , or 62.94 kHz, while other
FM subcarriers at 5.5 and 6.5 times the
horizontal frequency can also be in­
cluded for telemetry or other telecom­
munications purposes.

Signal-to-noise ratios
As we noted earlier, all the stereo/

multichanne l TV-audio systems involve
some degradation of the signal-to-noise
ratio. In Japan, where the system em­
ployed uses a frequency-modulated
subcarrier for transmission of the L-R
information (or the second-channel in­
formation), resu lts at station JOAX (the
anchor station of the national network,
based in Tokyo), using an 85 kW audio
carrier, show that the signal-to-noise
ratio is about 60 dB on both the main
and sub-channels at receiving points
within the city, fairly close to the trans­
mitter site. In fringe areas, of course,
that figure would be worse .

Experiments have already shown
that the systems using AM subcarriers
(Te lesonics and Zenith, so far) for their
difference (L-R) information or second­
channel transmissions suffer a greater
red uction in signal-to-noise ratio than
do all-FM subcarrier systems. That' s
especially true in fringe areas ,where the
main audio -carrier is of insufficient
strength to send the receiving circuitry
into full FM-limiting . It is for that rea­
son that the EIA Broadcast Television
Standards Committee deemed it ad­
visable to incorporate the compand ing
system proposals mentioned earlier in
the test recently completed .

Several critical listeners , none of
whom knew which companding sys­
tems were being used (or, for that
matter, that they were being asked to
judge the merits of three companding
systems), were asked to listen to a
variety of recorded material and to
judge which "sounded best." Having
monitored some of the tests myself on
behalf of the EIA, I can report that,
wh ile each companding system was
judged effective for certain kinds of
music, the difference in background
noise between all the uncompanded
transmissions and those using noise re­
duction was obvious, regardless of
which system was used for the test.
That was partic ularly true when "fringe
area" reception conditions were simu­
lated.

Audio enthusiasts have complained
for many years about the poor quality

continued on page 102
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The Zenith Radio system
Frequency allocations and subcarrier

arrangements used in the Zenith Radio
Corporation system are shown in Fig.
4. Like the Te lesonics system, the
Zen ith system also uses a double-side ­
band, suppressed-carrier AM subcarrier.
Instead of using a separate pilot sig-

subchannel for sound transmission; a
third carrier for ENG (Electronic News
Gathering), telemetry, or another ser­
vice, and a fourth subcarrier for telem­
etry alone have also been suggested .
The add itional FM subcarriers are im­
pressed upon the main carrier at very
low levels and with highly restricted
audio-frequency ranges, as shown in
Fig . 3.
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States and many other countries . (The
EIAJ sys tem, with the exceptio n of the
control signa l, is all-FM.) Such an ar­
rangeme nt requires a pilot signal, which
is used at the rece iving end to restore
the suppressed carrier. In the Telesonics
sys tem, the pilot signal has a frequency
of 19.668 kHz, or 1.25 times the TV
horizontal line-frequency. The doub le­
sideband suppressed-carrier used for
transmission of L-R information is
39.939 kHz, or 2.5 times the horizontal
line-frequency, away from the audio
carrier center-frequency. Tests of the
sys tem have been proposed using three
differe nt levels of deviation of the main
carrier by the subcarrier: 11.25 kHz, 25
kHz, and 33.75 kHz. Tests using addi­
tional FM subcarriers at other fre­
quencies, in order to provide a second
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Inside
DolbyHX

Designed to provide the ideal cassette tape bias
level for signals at any frequency, this new version
of the Dolby HX system overcomes the problems of
the original and adds some interesting refinements.

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR
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high-frequ ency signals dominate the
program content being recorded .
Furt hermore , since the headroo m ex­
pansion take s place entirely during the
recording proce ss, no "decoding" or
correction circuitry is needed during
playback to get the benefits of such a
variable bias system.

A block diagram of the original sys­
tem is shown in Fig. 2. For the system
to work, there must be a contro l signal
that is sen sitive to amplitude and fre­
que ncy content. But such a control sig­
nal already exist s in any Dolby B­
equipped deck. All Dolby B noise-re­
duction circuits gene rate a voltage sig­
nal that depends on the strength and
frequency content of the stronger of the
two input channel s. That voltage is
used to control the amplifiers in the
Dolbv B noise-reduction circuit s .

But, while the Dolby B control signal
may be ideal for noise-reduction com­
panding, it is less than ideal for bias
level cont rol. In Dolby B, the control
signal is derived without regard to the
recording pre-emphasis curve. That
curve shapes the frequency response of
the signal that, after processing for noise
red uct ion, reac hes the recording head.
As the bias level changes, the frequency
response of the system also changes.
The problem of varying frequency re­
sponse during record ing was dealt with
in the original Dolby HX system by
allowing the control signal to alter pre­
emphasis at the same time that it alters
bias. If everything was adjusted per­
fect ly. the bias and pre-emphasis
changes were supposed to balance each
other out to prov ide the flat response
and exp anded headroom for which the
system was designed .

BIAS
NOISE
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FIG. 1-THE BIAS LEVEL that provides the
highest output with acceptably low distortion
for a 333-kHz tone is quite different than the
bias level required by a 1o-kHz tone .
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of casse tte decks choose a bias level
that, of necessity, is a compromise­
one that cover s reasonably well as
much of the audio range as possible.
Usuall y, that bias level is set so that it
is a bit lower than opti mum for best
low-frequency/mid-frequency maximum
outp ut level (MOL), and for a reason­
ab le output level at high frequencies.
Since such compromise sett ings of bias
tend to favo r low and mid frequencies,
the pheno menon known as high-fre­
quency tape saturation is commo n in
cassette deck s.

The earliest version of Dolby HX
worked on the ass umption that , if the
bias level of a reco rder is made var iable
and allowed to change dynamically
with changing input-signal content, it
should become practic al to record high­
freq uenc y signals at higher levels by re­
ducing the bias levels when high-level.

J UST ABOUT TWO AND A HALF YEARS
ago, Dr. Ray Dolby, of Dolby Labora­
tories , introduced a new signal-pro­
cessing scheme that he called Dolby
HX; the HX stood for " headroom ex­
pansion ." That circ uit was Dolby Lab­
oratorie s' first attempt at signal pro­
cessing that had nothing to do (at least
directl y) with noise reduction. While
Dolby noise reduction has been very
widely accepted by tape-deck manufac­
turers, the Dolby HX system was not
greeted with the same sort of enthusiasm.

At least one manufacturer. however,
must have been fascinated by the ideas
behind Dolby HX-enough so to have
dev eloped a versio n of the headroom­
ex pans ion idea that overcomes earlier
objections to the HX approach , and
provides benefit s that were not part of
Dolby' s original sys tem. That manufac­
tu rer is the Danish firm of Bang &
Olufsen , and, with the unqualified
blessing of Dolby, their version is
called Dolby HX Professional .

In orde r to ap preciate the improve­
ments in this new version of Dolby HX ,
it will be helpful to review the concepts
behind Dolby's original version of the
head room-expansion system. The un­
derl ying concept is based on the fact
that there is an ideal level of tape bias
for eve ry audio frequency . As can be
see n in Fig. I , the bias level that pro­
vides the highest output level and ac­
ceptab ly low distortion levels for a mid­
freq uency to ne of 333 Hz is quite dif­
fere nt from the opt imum bias level
needed when recording a lO-kHz sig­
nal. Figure 1 also shows that as we at­
tempt to record higher and higher fre­
quenci es. lower and lower levels of bias
are requi red . Generally, most makers
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FIG. 2-THE ORIGINAL DOLBY HX system is shown In th is block diagram. For the system to work , a
control signal that Is sensitive to amplitude and frequency content is required.

Self biasing and mutual biasing
While study ing how Dolby HX works,

and the dynam ics of magnetic recording
in general, the engineers at Bang &
Olufsen noted two phenomena. They
noted tha t any signal fed to a recording
head acts as bias for the signal to be
recorded , wit h high-frequency signals
being more effective as a bias than
low-frequency signals. A signal eve n
acts as a bias for itse lf (self-biasing),
though that effec t is quite small for
audio signals . Nevertheless, self bias
may be a sma ll part of the reason why
high- frequency signals req uire a much
lower bias se tt ing than low-frequency
signals.

Much more impo rta nt , however , is
the biasing effect of the high-frequency
co ntent of an audio signal on the low­
freq uency part of the same signal.
Wh ile tha t effect is only a small part of
the tota l bias applied to the recording
head , it is enough to alter the bias con­
dition s for low freque ncies. That is
shown dramatically in Figs . 3 and 4.

Figure 3 is a spectrum analysis of a
single 300-H z tone , reco rded at a level
of 250 nanowebers-per-meter (nWb/m).
Th at is abo ut 2 dB above the Dolby

RIGHT
INPUT

LEFT
IN PUT

ca libratio n leve l- not an exceptionally
high level. The bias on the reco rde r
used was adjusted to a conventi onal
level: slightly below optimum for the
best low-frequ ency MOL. The tall spike
at the left is the 300-Hz signal. The
spike at aro und 900 Hz is the th ird­
order distortion component and its level
is about 46 dB below that of the 300-Hz
signa l, which correspo nds to a third­
order harm onic dis to rtio n level of
1.58% . Th ose are not unusual values
for a goo d-quality cassette recorde r. (In
Figs . 3 and 4, each vert ical division is
10 dB , while the hori zontal scale is
logarithmic and run s from 20 Hz at the
left to 20 kHz at the right ; key frequency
points are show n at the top of the scope
display).

In Fig. 4, the 300-Hz signal has been
kept at the same input level, but a pair

. of tones with frequencies of 9 and 10
kHz have bee n mixed into the signal at
a level some 50 dB below that of the
lower-frequ ency signal. You' ll note
that there is a dramat ic redu ction in
third-order distortion of aro und 6 dB,
while the recorded level of the 300-Hz
signa l actually rises about 2 dB . The net
th ird-order distortion is now 8 dB lower

than before (relative to the 300-Hz
fundamental), or 0.63% . Both the re­
duced third-order distortion and the in­
creased level of the recorded signal are
cau sed by the additional biasing effect
of the high-frequency signals; that addi­
tional biasing has raised the tot al effec ­
tive bias level for the low-frequency sig­
nal to near its optimum value. The
biasi ng of one part of an audio signal
that is being reco rded by another part
of the sa me signal can be ca lled mutual
biasing .

It follows that the flat frequency-re­
sponse obta ined under static test condi­
tions (using a single-tone test signal)
may not be so flat when complex musi­
ca l signals are reco rded on tape . When
such musical signals are recorded on a
machine with fixed bias, the frequency
response changes continuously due to
mutual biasing, depend ing upon the in­
stantaneous high-frequency content of
the ove rall signal. Such dyn amic
changes in frequency response are
prese nt not only in cassette recorders,
but in any tape recorder using high-fre­
quency bias, such as studio tape decks
and high-speed dup licating machines
used to produce prerecorded tape s.

Dolby HX Professional
Dolby HX Prof essional was devel­

oped jointl y by Bang & Olufsen and
Dolby Laboratories. Altho ugh the prin­
cip les of Dolby HX and Dolby HX Pro­
f ess ional are similar, the aims of the
two sys tem s are different. In Dolby
HX, the chief aim was to allow high-fre­
que ncy signals to be recorded at higher
leve ls on cassette tape . Dolby HX Pro­
f essional has the more fundament al aim
of keeping the active or effec tive bias
co nsta nt, regardless of signal content.
Active bias is defined here as the effec­
tive bias seen by each frequency in the
audio spec trum. In keeping the act ive
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is« FIG. 3-SPECTRUM ANALYSIS of a single 300-Hz tone recorded at a level
a:: of 250 nanowebers-per-meter.
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FIG. 4-MUTUAl BIASING Is demonstrated here. Two low-level, hlgher­
frequency (9 and 10 kHz) tones were mixed with the 300-Hz ton e.



FIG. 5-BLOCK DIAGRAM of the Dolby HX Professional system. Unlike Dolby HX, this system
measures the sum of the audio signal , Including any preprocessing, and the bias at the record head.
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If an audio signal having only low fre­
quencies is fed to a recorder equipped
with Dolby HX Professional, the circuit
will " recognize" that fact and the bias
level will remain fixed ; since there are
no high frequencies present in the sig­
nal. no bias-level change is required . If
high frequencies are added. the Dolby
HX Professional circuitry reduces the
bias signal from the bias oscillator. The
amount of reduction is determined by
the passive filter , which monitors the
entire signal applied to the tape head.
Th at redu ct ion in bias level will be
almos t exactly equal to the mutual
biasing cau sed by the high frequencies.
Thus , low freq uencies see a constant
bias level , but bias is reduced for high
frequencies since they rece ive no added
bias from the audio signal; low fre­
quen cie s and high frequencies both see
their optimum bias levels.

Should the signal co nsist of high fre­
quencie s on ly. the Dolby HX Prof es­
sional circuit will reduce the bias from
the oscillator even more ; to a level that
is very close to idea l for that type of
signa l. In that way, the original purpose
of Dolby HX-namely, substantially in­
cre ased headroom for high-frequencies
-is also a charac ter ist ic of Dolby HX
Prof essional. With Dolby HX Profes­
sional, the bias setting is adjus ted to
give the lowest possible distortion at
low- and mid-frequencies, and the best
MOL--comp romises are no longer
required.

Figure 6 shows the differe nce in high­
frequency capability between a fixed­
bias machine and one with Dolby HX
Prof essional. The machine equipped
with Dolby HX Prof essional delivered
an output that was attenuated only 1A
dB with respect to our O-dB reference
(250 nWb/m) at 13.5 kHz . A conven­
tional machine of equal qua lity, on the
other hand , delivered an output that
was attenuated 8.6 dB at the same 13.5
kHz frequency , or fully 7.2 dB poorer
res po nse at that relatively high fre­
quency. Th e same type of tape was
used in both mac hines.

Dolby HX Prof essional include s an­
other refin ement. It functio ns totally in­
dependently on eac h of the two stereo
channels of a tape deck . That means
that bias for eac h channel is always
optima lly adjusted for the signal being
applied to that channel, even though
the signal applied to the other channel
may have a completely different con­
tent . requiring a totally different bias
level.

At the moment, Bang & Olufsen is
the only company mak ing use of that
refinemen t of the Dolby HX circuit.
The new circ uitry appears in their
Beocord ModelBOO2 cassette recorder.
If the circuit proves to be as effective as
claimed , you are likely to see it used by
quit e a few manu facturers before too
long. R-E
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ing head, or the " active bias." By
measuring those signal components at
the recording head , the system insure s
that the control voltage is always an ac­
curate representation of the flux across
the air gap in the recording head, re­
gardless of signal strength or of any
signal processing that may have taken
place in previous stages . All processes
and signals are carefully accounted for
whe n the co ntro l voltage for bias com­
pen sati on is deri ved from Dolby HX
Prof essional. The control voltage is
compared with a reference voltage that
is adjus ted for the static bias needed for
the particular type and brand of tape
being used , and a correction signal is
generated. Th at signal is used to adjust
a vo ltage-contro lled amplifier that in
turn alters the amplitude of the bias
voltage supplied to the recordin g head.
Th at maint ains a constant active bias
for the signal recorded . Once the circuit
is co rrectly designed and installed ,
there is no need for an y further adjust­
ments for any tape or any signal-pro­
cessing circuitry. Furthermore, since
effective bias remains constant, no
cha nges in pre-emphasis with changing
bias are required; with Dolby HX , such
changes in pre-emphasis were needed .
Dolby HX Prof essional can be used
with any noise-reduction circuitry cur­
rently available, or , for that matter. no
noise-redu ct ion circuitry at all.

- 30
20 50 100 200 500 l K 2K 5K 10K 20K

FREQUENCY-Hz

FIG. 6-HIGH-FREQUENCY CAPABIUTIES of a
cassette recorder equipped with Dolby HX Pro­
fessional versus a conventional machine of the
same quality.

INPUT
SIGNAL

bias cons tant , all of the record ing para­
meters that would normally be affected
by a ch ange in bias und er static condi­
tion s, will rem ain stable under the
dynamic conditions th at prev ail during
the recording of more complex music
signa ls . For example , the frequency-re­
sponse change s show n in Fig. 4, which
were cau sed by mutual biasing, would
not occur if active bia s we re kept con­
stant for all audio frequencies .

Dolby HX Professional and Dolby
HX are similar to the extent that both
sys tems change the level of the bias sig­
nal dynamically, but the reason for
doing it and the method used are dif­
ferent. As things worked out, all of the
original aims of Dolby HX are fulfilled
by Dolby HX Prof essional , but that is a
seconda ry ben efit of the latt er sys tem.
Dolby H X Professional has other ad­
vantages over Dolby HK It is a ded i­
cated system: one that is completely in­
dependent of Dolb y noise-reduction
modules or other electronic 'circuits
within the recorder. (Re member, the
original Dolby HX sys tem uses the
same control voltage that was developed
by the Dolby B no ise-redu ction cir­
cuits.) Th at make s the sys tem suitable
for profession al application s, such as in
studio recorders , as well as for use in
high-quality cassette dec ks .

Figure 5 is a block diagram which
shows how Dolby HX Prof essional
wo rks. Unlike Dolby HX , which only
measures the audio signal to determine
the bias compen sation required , Dolby
HX Professional measures the sum of
the audio signa l, including any prepro­
cessing, and the bias at the tape head.
The signal from the recording head is
fed to a proce ssing circuit consisting of
an accura te ly designed static filter.
Once tha t filter has modified the signal.
the signa l is rectified to form a contro l
voltage that is an accura te replica of the
total biasing effect of the processed
audio signal, plus the bias at the record-
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HOBBYCORNER
This little Ie can produce a great deal of sound,

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR

7500 ohms to 1 megohm
150pF to .01j.L F
Switch (43,000 ohms )

38 K '::'

~.0Z2.

Attack/Decay
10R Attack (7500 ohms to 1

megohm )
7R Decay (7500 ohms to 1

megohm )
8C Timing (.01 to 10j.L F)

Noise
5R
6C
4R

Er;lVelope
1 and 28 See text

Voltage Controlled Oscillator (VCO)
18R 7500 ohms to 1 megohm
HC 100pF to 1j.L F
19 Duty-cycle (normally

+5-volts DC)
22 Switch (+5-volts DC == SLF;

o = pin 16)
16 External (High voltage =

Low frequency)

One Shot
24R 7500 ohms to 1 megohm
23C 0.1 to 50j.LF

Mixer
25, 26, and 27 See text

Super Low Frequency Oscillator (SLF)
20R 7500 ohms to 1 megohm
21C 500 pF to 100j.LF

Table I contains those functions and
the pin numbers associated with each
function . Note that mo st pins have an

TABLE 1

2.2 ZI
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r--------------+----- +5VDC
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ground. the IC is on: if it is connected
to 5-volt s De. the IC is off.

Now that we've discu ssed the power .
aud io . and master sw itch pins, that
leaves us with just 21 more pins . Those
21 are the ones that are used to program
the sounds you want. Seldom. if ever.
will you use all of them at once but you
do need to know wha t all of them do.

To mak e things a little easier. we' ll
group those 21 pin s into functions.

IT IS ALMOST UNBELIEVABLE THAT SUC H
a variety of sounds can be created by
o ne sma ll 28-pin Ie. Th e Texas Instru­
ments 76477 can generate everything
fro m simple ton es to ve ry comp lex
so unds. Best of all is the fac t that you
can create any so unds you desire by
j us t adding a few resistors and cap aci ­
tors .

Before we get into how to make some
of those sounds. pe rhaps we should
mention so me of the ways you can use
th e 76477. Th ere are. of course . so und
effects. Whil e I can't guarantee it. I be­
liev e th at thi s IC ca n produc e any
sou~d yo u have ever heard . Furthe r. I
kn ow th at it will produce man y that you
have neve r heard before!

Th e more mundane uses for the 76477
are obv ious . They include such thing s
as chimes. musical "instrument s," door
be lls. noi se ge nerato rs-in fact. ju st
abo ut a ny thing that requires sound.
Now. le t' s see how to make the IC
perform.

For now. we' ll treat the 76477 as a
"black bo x." To explain wh at actually
goes o n ins ide the IC wo uld require a
book. so we ' ll largely ignore' the "how"
a nd discu ss the "what" of the Ie.

F irst. th ere is a matte r of the power
supp ly. Te xas In struments' has made
thi s easy by providing two way s to
power th e Ie. A vo ltage regulator has
been built into th e 76477 so yo u ca n
a pply anything fro m 7.5- to 9-vo lts DC
to pin 14. If yo u do that. you can also
tak e 5~vol ts DC at up to 10 rnA from pin
15 for use with external circuits! The
othe r way to power the IC is to appl y a
regula ted 5-volts DC to pin 15. In either
method. pin 2 is the ground co nnec tion.

The next thing is the audio output. A
sma ll aud io amplifier is built into the
Ie. but further amplification is needed
to bring the signa l level up to a useful
level. The manufactu rer sugges ts the
s imp le two-transisto r amp show n in
Fig. I . Fo r a permanen t ins ta llatio n.
th a t will do nicely . However, I prefer a
different ap proach for ex perimenta tion
(and yo u will be doing a lot of experi­
menting to find new so unds) . Wh at I
d id was to use a sma ll all-purpose
a mplifie r suc h as the Radi o Shack 277­
1008. and connect it to the IC as show n
in Rig. 2.

Th ere is a lso a master sw itc h for the
IC: pin 9. If pin 9 is co nnec ted to
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Put Professional Knowledge and a

COLLEGE DEGREE
in your Electronics Career through

HOME
STUDY

Earn Your

DEGREE
No commuting to class . Study at your
own pace, whi le continuing your present
job. Learn from easy-to-understand les­
sons, with help from your home-st udy
instructors whenever you need it.

In the Grantham electronics program ,
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac­
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-82.

Gra nth a m College of Eng inee ring
2500 So. LaCienega Blvd.

Los Ange les , Cal ifornia 90034

COMPUTERS
Con'I'iole~""'~&T_
G__ 169.00 SOOO::IQ 135 ...•............•.....195.00
L..-1OO Mon.•....•...•.........139.00 T1-9914.•..••............•..........•..._399.oo
_ .................•.••••••...••....1lll.oo Epoon MX~ ........•.•..........••._C11 us
M_ZlPlJ 320.oo Cob"_ CIIus
lOS 445G .......•..•.............•...•...C11 us 1h!10.....•..............•..•.......... 1395.00
Tl-745 ...........•......................14040.oo lIOQUm_ 2911.00

Texas Instruments
Invest. Anal . . ..$ 42.00' TI·59 $175.00
Accessories . . Callus TI·55 II . 39 95
TI-58C 80.00 Speak & Spell 49 95
PC100C 155.00 ' TI Programmer 47 95
TI BAli 39.00 MBA 49 95

HEWLETI-PACKARD
HP/125Compote, callus Hp·llCNEW caliu.
HP/37E $$l.00 Hp·l2CNEW call us
Hp·33C 70.00 HP--41C Mem Module. •.•. •26.00
Hp·34C 115.00 Hp·41CV .- canus
Hp·38C 114.99 HP-67 295.00
Hp·41C Prog 189.00 Hp·97 570.00
HP--4IC Print., 285.00 Quad Ram cal us
Hp·41C CAD f{)R 169.00 AwlicationPac can us

HP-a3 HP~ andaccesso<y ' calus'orprices

.
SCM TYPEWRITER SPECIALS

SCM2200 $279.00 INTREPID $274.00
SCM2500 289.00 CLASSIC 12 159.00
Allunits shipped in originalcartons withaccessories
according to manufacturer'sspeciliCdtion. Send money
orders, personalcheck 2 weeks to clear. In Illinoisadd 6%
sales tax. Add$6.95 minimum shipping & handling charges
per unit. We ship UPS. Subject to availability. Written
warranty for spec itic'products can be obtained free upon
request. Abo~e prices are for mail order and prepaidonly.
Pricesand speciflcanons subjecllo change withoutnonce,
Send mailorders..

11atilt'" !JIIC.
$19 DAVIS EVANSTON ILL 60201 TEL 312·869·6'"

appended lett er (R or C) that indicates
whether a resistor or capacitor is to be
connected to it. In all cases . the compo­
nent is connected from the, indicated
pin to ground. In addition . some of the
pin numbers are followed by the normal
range of values for the components that
are to be connected to it.

The Super Low Frequency oscillator
(SLF) has a normal range of 0.1 to 30
Hz . but it will operate at a much higher
freq uency if needed. The value of the
resis tor and capacitor attached to the
appropriate pins determines the fre­
quency. The SLF can also be used to
" modulate" other IC function s such as
the VCO and /or mixer.

The Voltage Controlled Oscillator
(VCO) produces a tone. The basic pitch
of the tone is determined by a resistor
connected to pin 18 and a capacitor
connected to pin 17. Remember. each
of these components are connected be­
tween the pin and ground. In addition
to the two components. the pitch of the
tone is also determined by either the
output voltage from the SLF or by a
voltage app lied to pin 16. Pin 22 is the
switch: connecting it to +5-volts IX
causes the SLF to be the controlling
vo ltage: grounding that pin lets you
control the freque ncy by applying a
voltage to pin 16. In addition. the duty
cycle of the output wavefo rm can be
co ntrolled by a voltage applied to pin
19. Normall y. pin 19 is connected to + 5
vo lts .

The noise source is switched by pin
4. Lea ving that pin unco nnected keeps
the noise source off: shunti ng pin 4 to
ground through a 43.000-ohm resistor
turns it on. The resistor connected to
pin 5 and the capacitor connected to pin
6 determines the sound quality of the
noise . An external noise source can
a lso be input at pin 3.

The mixer does jus t what you would
expect-it allows you to mix the gen­
erated sounds in any combination. It is
programmed by a binary control signal
on pins 25. 26. and 27. The three pins
gives you up to eight poss ible combina­
t ions. ranging from binary 0 (000) to
binary 7 (III) . A logic high (I) is +5­
volts DC and a logic low (0) is ground.
The mixer code is as follows: 000
VCO: 001 = SLF: 010 = Noise: 011 =
VCO/Noise: 100 = SLF/Noise: 101 =
SLF/VCO/Noise: 110 = SLF/VCO:
a nd III = inhibit all. For example . 011
(a binary 3) will cause the VCO and
noise source to be mixed and passed on
while inhibiting the SLF.

Let' s pause for a minute and take
stock. The SLF can generate a fre­
que ncy-even a sound- that can be fed
into the VCO or the mixer. The VCO
can generate a sound that can be modu­
lated by the SLF or an external voltage
and fed into the mixer. The noise gen­
erator can also be fed into the mixer.

cont inued 0 11 page 83

WE TAKE
YOU BY
THE HAND!
You' ll learn all ab out computers: how
to build, program, service, even playTV
games-without knowing the first thing
about it!

The New ELF II
"Beginners" Package
Your own expandabl e micro-computer
kit, 5 diag nostic ana lyzers plus circu it,
programming, diagnostic manua ls, even
games you can play on TV. All. only
$139.95.
Even if you don't know bits from bytes, now it' s easy and
inexpensive to build your own micro-computer, learn how it
works. program it, service it-even play games with it on your
TV! It' s here in the New ELF II "Beginners" Package, only
from Netronics. Only $139.95. Here's the package: I. your
own micro-computer. the famous ELF II (featuring the RCA
180 2 CMOS microprocessor) in kit form with step-by-step
instructi ons on how to build it. Diagn ostic A nalyse rs including
2. your own Logic Probe , 3. Pulse Catcher, 4. 8 bit Test
Register, 5. Logic Ana lyzer. 6. GateArrays, 7. Non-Techn ical
Manuals on how to use analyzers, how to get into the gutsofthe
comput er, what makes it tick, how to service it 8. Samp le
Programs that teach you machin e language programming plus
how to correct or " debug" any programm ing mista kes. 9. TV
games you can play, If your TV set has no video input. an
optional converter (RF Modu lator) . is available. Th en, once
you've got this " Beginners" Package under your belt, keep on
expanding your ELF II with additions like the Typewri ter Key
Board, added RAM , Full Basic Interpreter, Electric Mouth
Talking Board, Color/Music, NO-D/A Boards for Robot
Contro ls and much, much more. We'lI take you by the hand
with the New ELF II " Beginners" Package. Only $139.95.
Mail or phone in your orde r toda y and begin.
Specifications : ELF II " BtpMeu" Packaae
Tbe com puter featu res an RCA CMOS 1802 8 bit microprocessor addressable to
64K bytes with DMA, inl.elT\lpt, 18 Rep sten , ALU, 2S6 byte RAM expandable to
604 K b)t el . Professiona l-Hex keyboard . fully decodedsotbeee's non«<! to waste

mtmory v.ilh keyboa rd scann ina c in:uiU. buill-in power reCulator. S slol plua-in
u pansio n BUS (Iess oonnecto rsl. stabl e c rystal clock fortimil\l pul'pOiesand I
double -sided, platrd thtoup PC Boud plus RCA 186 1 video IC to displly In y
sea;ment of mtmory on I video monitor or TV screen aklnCW1lh!be Io&Jc and suppon
circuitry you need to leUli every one olthe RCA 1 802's ca~bil iti es_ Thedl~lic

&IIalyzers lid in underslanc!:Lnc and trouble shoot in&your ELF II. as well as othe r
computer and micropfoceUOf products .

Con tinenta l U.S.A Credit Card Buyers Outsi de Co nnecticut

CALL TO LL F REE 800-243-7428
To Ord er From Connecticut or For Technic al Assistan ce, Etc.,

Call (203) 354-9375

NETRONICS R&D LTD. Dopl .. ..

333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:
o ELF II " Beginners" Kit , . $139.95
o RF Mod ulator $ 8.95

Plus $ 3..00 for po stage , handl ing and insurance
(S6 .OO Ca nada)

Connecticut Residents add sa les tax

Total Enc losed s
o Personal Check 0 Cashier's Chec k/Money Ord er
~ Visa 0 Ma ster Ch arge (Bank No . "
Acct. No. m
Sign at ure Exp. Date ~
~M C
Name 55
Add ress I -<
~ I~
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COMMUNICATIONS CORNER
'Here's a window-mounted CB antenna that real ly performs.

HERB FRIEDMAN, COMMUNICATIONS EDITOR
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BECAUSE OF THE MORE FREQUENT RE­
strictions on the use of rooftop anten­
nas, many hams, SWL's, and CB'ers
have had to resort to the use of so­
called "portable antennas; " usually an
inductively loaded short antenna that is
intended to clip on to a window sill or
ledge . Unfortunately, if it isn 't some
eagle-eyed busybody who can spot
No. 50 wire 100 feet in the air and run to
the building's manager screaming they
have found the source of all TV inter­
ference (even when there isn't any), it' s
the lack of read y acce ss to a window
ledge that prevents many "cliff
dwellers" from using some form of
" window antenna."

The pa st summer, however, I dis­
covered an effective " window anten­
na " for CB , one that really works.
While it' s designed specifically for CB.
any hobbyist that's reasonably hand y
with a soldering iron can fabricate a
model for a VHF ham band .

The little gem that' s the subject of
thi s month' s column is the Gold Line
Intenna . Before I get into the details ,
let me tell you how I discovered it. since
thi s will give you a better picture of what
it can do.

I was standing in a CB/auto shop in a
4-block tourist town ju st chatting, and
commented that when I pulled into a
mote l I can't keep in contact with the rest
of the fam ily when they take the car
down the road to some stores and
shops to pick up supplies. One of the
customers breaks in to say that he had
the same problem until he purchased a
CB antenna that sticks to the window ,
even those that don't open, and he
usually can get coverage up to one mile
or so depending on what floor his room
is on and which direction the window
faces. You can just bet I had to try this
gadget , but unfortunatel y , it wasn' t the
easiest to locate because CB is not the
market it once was . But I finally did get
hold of one, and it really works.

The Gold Line Intenna is essentially
a half-wave loaded (dipole) antenna
combined with a reflected power indi­
ca tor of a standard VSWR meter . The
mam section is a lightweight metal
cabinet that measures approximately 5
x 1.5 x 2 inches. On the back are two
rubber suction cup s that permit the box
to be attached to the window.

Coming from each end of the box is a

32-inch long antenna element, which is
actually a flexible wire with a suction
cup on the end. On the bottom end of
the box is a UHF (coax ial) connector to
which the output of a CB tran sceiver is
connected. The box is first attached to
the window and then the antenna ele­
ments are stretched out and also at­
tached to the window.

On the control box are two knobs
labelled TUNE and the meter, which is
arbitrarily calibrated from one to five.
The knobs are actually mounted on the
tuning slugs of variable inductors that
are used as "loading" coils for the an­
tenna elements.

The complete circuit is shown in Fig.
I . The dashed lines represent the metal
cabinet. The two tuning coils are Ll
and L2 . The reflected power indicator
is made up ofU , DI , RI , CI , and Ml.
Inductor L3 is really an RF pickup coil
that take s a sample of the reflected
power from the transmission line.
Notice that loading coil L2 is actually
between the antenna element and the
metal cabinet. There might be some in­
clination to eliminate L2 and convert
the design into a loaded \4-wave vertical.
It could be done, but the tuning would
be even more critical and the antenna
wou ld not be as efficient for keeping
the signal low to the ground.

Using the Intenna
To use the Int enna , the CB rig is first

connected to the control box with a

length of coax cable long enough to let
you keep the rig at least lO-feet from
the antenna. (If you build a similar de­
vice for some other frequency, try to
keep the tran smitter at least \4-wave­
length from the antenna. I realize this is
impossible at the lower VHF fre­
quencies, so all you can do is try and
hope . Sometimes it will work, but
other times the RF feedback will do
strange things to the signal-particularly
to the modulation.)

Then the top antenna element is
secured to the highest point on the
window using the suction cup. The wire
is stretched out and the control box is
secured to the window. Finally, the
lower element is allowed to hang down
and is then secured to the window. Ifthe
element is longer than the window, the
wire is simply left hanging free or it can
be taped to the wall.

The transmission line must be oriented
at right angle s to the antenna, or as
clo se as possible to a right angle for at
least \4-wavelength, or whatever you
can squeeze in. A few strips of masking
tape will easily support the RG-58 cable
on a wall.

When the antenna is in place have
someone key the rig. (You cou ld do it
yourself but it might prove somewhat
difficult to adjust the antenna if you're
also keying the transmitter.) Adjust
each of the two tuning controls for the
lowe st meter reading . Step away from
the antenna when you check the meter
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RECEIVE A GREAT
TRANSMISSION

FROM SAMS!
From it s f irst printing in 1934
to t oday's newl y revised 22nd
edition, Sams highly popular
RADIO HANDBOOK has
remained t he undisputed leader
among te xtbooks in t he field of
short-wave radio
communications.
This big, new 22nd edition
explores the basic principles
of radio communications,
including signal propagation,
equipment design and
operation, and transistor and
Ietechnology. You'll also find
comprehensive comparisons of
vacuum t ubes and transistors,
a complete discussion of
amplifiers, power suppl ies,
electronic test equipment,
antenna designs, and
construction t echniques!
Order now and start taking
the static out of your radio
communicat ion system today!
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~
SAMS BOOKS™· .

: Ma il t o : Howard W. Sams & Co., Inc., 4300 West:
: 62nd St" P.O, Box 709 2, Indianapol is, IN 46206 •

Quantity:
• RADIO HANDBOOK-
: 22nd Edition NO.21B74 $34.95

Amount of order $_ _ '

Add handling costs $--.2QQ :
Add local salestax where applicable $__ :

Tot al amo unt of orde r $_ _ :

: Full payment must accompany your order.

: Paymentenclosed: 0 Check 0 Money Order
: 0 VISA 0 MasterCardInterbank No. _

: Account No. Expirati on Oate..e _
: Name(print) _

: signature _

: Address _

: City stat"----Zip _

: Call toll-free BOO-42B-3696 for the name of your :
: local Sarris Book outlet or to order by phone. Offer :
• good in U.S.A , on ly. Offer exp ires ' 4 / 30 / B2 . •
: Prices subject to change witho ut notice . Whe n:
• p hone orderin g, give Sams Operator t he co de ·
: numb er in thi s box, I AD1401:.........................................'"

IRS TAXTIP
On Tax Credits-Home Energy-Savings Credit-If

you paid for insulation or oth er
energy-saving devices, you may

be able to claim a credit for
these expenses.

Check your tax instructions for
details ,

reading (your body could affect the
tun ing), It will take a few tries to get it
right, but eventually the meter will indi­
cate near zero, or somewhere below !6
sca le, That 's it, the Intenna is ready for
use .

As I said, CB gear isn' t that easy to
locate, so if you want information on
pricing and ava ilability of the Intenna
write to Gold Line , P.O. Box 11 5, West
Redding, CT 06896. R-E
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Since the output of the mixer can be
any combination of those, you can see
that it can produ ce very complex
sounds . Even so , we can still process
the sound furth er before it gets out of
the 76477.

The signal from the mixer is fed to an
envelope generator where it is shaped.
Control of the envelope is determined
by the binary signal on pins 1 and 28.
Since there are only two pins, we are
limited to ju st four contro l signals: 00 =
YCO ; 01 = mixer; 10 = one shot ; and
11 = YCO alternat ing, For example, 10
(binary 2) would cause the one shot to
shape the output from the mixer. In­
cidentl y, the pulse duration of the one
shot is determined by the resistor/
capac itor combination on pins 23 and
24; its maximum duration is about 10
seconds.

Before the signal gets to the audio
amp, there is one more opportunity to
process it ! You can set the speed of the
lead ing edge (attack) and the trailing
edge (decay) of the envelope by con­
necting resistors to pins 10 and 7 and a
timing capacitor to pin 8,

Finally, the signal is fed to the built­
in audio amplifier and out of the 76477.
With all of those possible combinations,
is it any wonder that this little IC can
pro duce very complex sounds?

Of course, there is much more that
could be said but you have enough to
go on to create your own sounds using
the 76477. To give you a start, the cir­
cu it in Fig. 3 can be used to generate a
" lase r gun" sound. R-E

32-pages of test inst rume nts - from th e
la test dig it a l mult ime te rs to the fa mo us
EICO scopes, Securi ty sy stems. Auto­
m ot ive an d hobby is t p roducts. Ki ts an d
assembled, EICO q ual i ty , EICO valu e,
For FREE cata log, ch eck rea de r se rv ice
card or send 50t for f i rst cl ass ma il.
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for UPS shipment. Ohio residents add Sales Tax.
Charge card buyersmay cali toli f ree,

1·800·543·5613
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. • 1,513·866·2421
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540Richard Street. Miamisburg, Ohio 45342
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Power Line
Filtelis

These fi lters protect any sensitive electronic
equipment from power line t ransient damage
and radio frequency interference. Bot h
models offer common mode and differenti al
mode surge suppression for power line
"spikes". Rf interfe rence is suppressed using
both induct ive and capacit ive components.
Ideal fo r computers, t est equipment or TV.

LF2 a duplex outlet. 120V. 8 amps max.. . $39,95

LF6 three separately filtered duplex outlets,
120 V. total fused capacity 15 amps.
power switch and indicator lamp . . . . . $59.95

Add $2.50 shipping and handling per order.

The world 0'
electronics

gee-wizardry

CIRCLE 33 ON FREE INFORMATION CARD



STATE OF SOLID STATE
seR arrays and bar-graph displays

ROBERT F. scan, SEMICONDUCTOR EDITOR
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L ET'S BEGIN THIS MONTH WITH A LOOK
at two new SCR arrays from Sprague.
They are the UTN-2886B and UTN­
2888A monolithic multiple-SCR arrays
de signed for coup ling microprocessors,
demultiplexers, and similar devices to
high-current load s such as relays,
solenoids, and lamps. The devices fea­
ture low input-current ; TT L , LS-TTL,
and CMOS compatibility ; 35-volts
minim um forward-blocking-voltage, and
a 2-amp in-ru sh-cu rren t capability .
They can be used with either full-wave
or half-wave power sources.

T he UTN-2886B co nsists of six in­
div idual SCR's and two pairs of par ­
alleled SCR's (pins 1-16 and 8--9). Each
separate SC R can handle 250 rnA-the
paralleled un its at pins 9 and 16 hand le
500 rnA-at + 50°C ambient tempera­
ture. Power dissipation can be increased
by attaching an externa l heat sink. The
UTN-2888A array contains eight isolated
SCR's (see Fig. 1), each capable of con­
tinuous and simultaneous ope ration at
+50°C.

UTN·2BBBA,....----...... ,-----,

Charac te ristics of any individua l
SCR (max imum limits are given unless
otherwise specified) are : Forward
blocking-current, 50 J,LA; gate -to-ano de
leakage. 250 J,LA; forward ON-voltage.
1.2 volts at + 25°C and 1.15 volts at
+ 55°C; gate trigger-voltage . 2.5 volts:
gate trigger-cu rrent . 300 J,LA : gate OFF­
curre nt, 10 J,LA: hold ing current . 10 rnA
at O°C and 5.0 rnA at + 55°C, and anode

OFF-vo ltage , 400 mV minimum .
Th e devices ope rate from unfiltered

DC fro m half-wave or full-wave-rect i­
fied source s . Th ey cannot be used with
raw AC. In operation. the SCR is trig­
gered ONby ap ply ing a posi tive voltage
to its ga te. It co ntinues to conduct,
eve n though the gate voltage is removed
or made slightly negativ e, until the
anode-ca thode voltage is reduced to be­
low 400 mY.

The diagram in Fig. 2 shows a typical
applica tion , using the SCR' s as lamp

FIG. 2

dri vers . Whe n using mult iple SCR's
and a co mmon VAA supply. gate-to­
anode leakage currents (lGA) can hold
the supply vo ltage above the anode OFF
vo ltage . VAKCOFFj' and pre vent proper
tum -off. Resistor R is co nnec ted across
the power supply to insure proper SCR
operation.

The max imum value of the res istor
can be calculated fro m the following
form ula:

400 mV
(n-1) 250 J,LA

where n is the number of SCR's being
used in the sys tem. Be sure to add 2 to
the SCR count if you use the paralleled
devi ces co nnected to pins 9 and 16 of
the UTN-2886B.

For further information , contact
Sprague Electric Co ., Semiconductor

Divi sion, 155 Northeast Cutoff,
Worcester , MA 01606.

Circ'uit of the Month
Bar-graph displays are popul ar as re­

placements for analog meters in radios,
audio equipment , etc. The bar-graph
circuits are simple and easily adapted
for use with existing equipment. The
analog signal needs litt le pro cessing be­
fore bei ng fed to the bar-graph display.

The display may con sist of a number
of discrete LED' s, arranged in a linear
array , or you can use a lO-element de­
vice such as the HDSP-4820, HDSP­
4830 or HDSP-4840 series from Hewlett­
Packard. In tho se devices, the LED's
have been matched for color and bright­
ne ss. A cut-away drawing of a lO-ele­
ment ba r-graph is shown in Fig. 3. The
light from each LED element is
"stretc hed" by diffusion and reflection
to form individual elements. The array
series is available in standard red
(HDSP-4820), high-efficiency red

L1GHT-
DIFFUSING
CAVITY

LED
MATERIAL

PLASTIC
HOUSING

LEADS
0.38 mmX0.61mm
(0.015 in. X0.024 in]

FIG. 3

(HDSP-4830), and high-efficiency yel­
low (HDSP-4840); the pin-outs for all
th ree are the same.

Th ere are a number of rathe r simple
display-drivers for use between an
ana log or digital source and the LED
arrays . Some display drivers or de­
co de r/drivers prov ide a logarithmic dis­
play with 2- or 3-dB increments. Other
drivers provide a linear display with
either fixed or variable voltage incre­
ments. The dri vers are made by, among
others, National , Texas Instruments.
Exar. Siemens . and AEG-Telefunken.

cont inued 0 11 page 86



Join now . . . get two extra
books absolutely free!
Modern Transistor Radios
and Modern Crystal Radios

_MODERN
CRYSTAL RADIOS

1330
List $15.95r···················,

• ~ ElE~TR[J~U~S B[J[JK ~lUB •
• \W Blue Ridge Summit, PA 17214 =
• Please accept my membership in Electronics Book Club and •
• send the 6 volumes circled below, plus a free copy ofModern
• Crystal Radios and Modern Transistor Radios . I understand •

•
the cost of the books selected is $2.95 (plus shippingl •
.handllng). If not satisfied. I may return the books wit.hin ten

• days without obligation and have my membership can- •

•
celled. I agree to purchase 4 or more books at r~duced ~lub •
prices during the next 12 months. and may resign any time •I thereafter. .

• 672 800 1062 1066 1070 1076 1108 1218 1225 •

•
1230 1233 1241 1249 1250 1283 1305 1306 •

1323 1330 1333 1338 1347 1349 1370 •

• Name Phone. "

• Address • ~
= City • ~
• State Zip _ • :::

•

(Valid for new memb ers onl y. Foreign and Canada add 20%) RE-282 • CD

.................... R5

1070
List $14. 95

7 very good reasons to try
Electronics Book Club

Blue Ridge Summit, PA 17214
• Reduced Member Prices, Save up to 75% on books sure to
increase your know-how . .
• Satisfaction Guaranteed, All books returnable within 10
days without obligation . .
• Club News Bulletins, All about current selectIons-mams,
alt ernates, extras-plus bonus offers. Comes 14 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 shipped automatically! But .. . if you wan t an Alter­
nate selection-or no books at all-we'll follow the instruc­
tions you give on th e rep ly 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 ad vantage of sales. events, and
added-value promotions
• Exceptional Quality, All books are first-rate publisher's
editions. filled with .useful , up-to-the-minute info

1306
List $15 .95

GET TWO EXCITING PROJECf BOOKS FREE!
1347

List $9.95

~
~ind exciting projects,tr~mbleshooti.ngand repair LiSn~:'95. lfJlSTrR1ANDBOOK or .1

I
:tips, and hands-on, do-it-yourself info, plus , ELECTRONIC

:: hundreds of time- and money-saving ideas in ,," fR:tg: 18N:ffm
T th r: B'" , TABLrs & f OR.'tfULSS

L e l:LELrn[]I~HLS [][]K l.JLUB Lis:~~:.95 ' : ,' ? Il H l.l.sT'~~I''1n:f
"'to':' .15

I 6 di I I I 1'11 11 1. ' 'OR lr l'LASSe eet outstan mg vo urnes ~~:tfH t8;:HW
TABL & rORJlfULSSfor only $2 95 . ~~-_ .._-

(total value up to $114.70)

CIRCLE 14 ON FREE INFORMATION CARD 85



R6

FIG . 4

+VCC

+5J

270n
7442 HDSP.4..~.!!r--

0 1 I ~

A -..!2. A I /.,~

1 2 1 ',1

B~ B ~ ~,. I
2 3 I

c.....!1 C 1// I
3

4 I

D-ll 0 I II I
4

5 I ~ I

1// ~
5

6 I
I I." I

6 7 I 'I I

I II I
7

8 I ... I

: II I

8 9 I

10 I II
9

111 1
I

...J

FIG . 7

in 2-dB increments until they are all low
at a n input va lue of approximately 1.732
vo lts .

In so me sys tems, a BCD (Binary
Co ded Dec imal) signal is the most con­
venient way to drive a bar graph. Figure
7 shows a 7442 BDC-to-decimal (I to 10)
decoder connected to drive a 10-element
bar-graph dis play in the DOT mode. In
the case of th at circu it , the LED's light
sing ly to indicat e the level of the BCD
signal.

The material for these circuits came
from N at ion al Semico nductor's Linear
Dat abook and Hewlett-Pack ard ' s Bar
Graph Array Applicat ions. If you wa nt
to see other applications such as "chain­
ing" fo r do t or bar displays of20 or more
L ED eleme nts, or interfacing to a 6800
or 8080A microp rocessor, we recom­
mend those two publications. The
Linear Databook is available for $9.00
fro m National Semiconductor Corp..
Lite ra ture Distribution, 2900 Semicon­
du ctor Drive , Sa nta Clara. CA 95051.
The Hewlett-Packard lite rature is avail­
ab le fro m Hewlett -Packard Compo­
ne nt s , 640 Page Mill Road, Palo Alto,
CA 94304; ask for Applicatio n Note No .
/007 and the 10-Element Bar Graph data
sheet. R-E

mode , and around 720 mW in the BAR

mod e .
A low-cost VU meter is show n in Fig.

6 . T he bar-graph display is driven loga­
rithmicall y by a Texas Instruments
TL480C 10-step logarithmic analog
level-d et ector. Th e device uses ten
comparat ors to detect the level of the
a nalog signal applied to the analog input
(pi n 4). O utput QI is switched to a logic­
low, turning on the O-dB indicator L ED
when th e input signal reaches approx i­
mately 2 18 inV. Th e comparato rs switch

I AUDID I
SIGN AL

~

+10V ;...l.. HDSP-4820

VCC f ~ 1 18 dB 43Dn4 A 010 2
l /,i I

'=' 09
1 I 116 dB 430n

I. /,i I
08 14 I 114 dB 43Dn

1// I
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13 I 112 dB 43Dn

FULL· II. I
SCALE

12 J 'I 110 dB 43Dn
06

1 // I
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10 18 dB 43Dn

111 I
04 9
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03 8
~ II ~ 4 dB 43Dn

: II I
02 7 12dB 430n

1 // I
01 6 10 dB 430n

l~_Jl.....-
n 480C

6.S-30V
~

H05P-4830r- .,
LEOI 1 201 11

~ +V I 1{; I

*
LE02~LJ.9 1 ~L

~ I
ANALOG~ LE03

17 ls i y 13

SIGN L VIN III I
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--~ AHI
I I. I

LEOS 15 161 'I 15

rc 0----2 AEF III I
OUT 14 151 16

Al LE06
III I
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~~ AE F
13: II

,
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• +5VWHEN -- AOJ 12 I s
SAAGAAPH I AOJ LE OS
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I
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5K

LEOIO 10 11 1 'I 110

: II I
4 A

LO
IL __ ...J

.----l -v PO~SAA
':'
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FIG. 6

FIG.S

internal refere nce so urce be tween pins
7 ( REF OUT) a nd 8 (R EF ADJ) . Th at con ­
sta nt vo ltage forces a con stant CUITent
th rou gh R I a nd through an adjus table
res istor. R2. Th erefore the tota l vo lt­
age bet ween the REF OUT pin and gro und
can be eas ily determined by using the
following formula:
VOUT = V REF (I + R2/RI) + IAD/R2 ):
whe re V REF = 1.25 vo lts and l AD] is
75IJ F typic al. 150 IJA maximum.

The current drawn from the voltage­
reference pin determines the LED cur­
rent. Approx imately 10 time s thi s cur­
rent passes through each lighted LED.
The LED current, and thus the bright­
ne ss, can be adjusted by resistor R2.
With a 7-volt supply , the LM3914 dissi­
pates approximately 110 mW in the DOT

VIN > VREFI DUTPUT DRIVER 1 ENABLED
VIN > VREF2 DUTPUT DRIVERS 1,2ENABLED
VIN > VREF3 DUTPUT DRIVERS 1.2,3 ENABLED
VIN > VREF4 DUTPUT DRIVERS 1.2,3,4ENABLED
VIN > VREF5 DUTPUT DRIVERS 1,2,3.4.5ENABLED

Rl

R3

R4

R2

continued [ro m page 84
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A typical ba r-graph decoder co nsis ts
of a se t of vo ltage co mparato rs and a
prec isio n vo ltage -drive r that supplies
reference vo ltages to the indiv idual
co mparators . Figure 4 shows a repre­
se ntative a na log-input 5-stage bar­
graph-d isplay decoder. Th e decod er
drives the di splay in a logarithmic or
linear manner. dependin g on the scaling
of the referen ce-volt age net work.

Some decoder s provid e displays in
eithe r ba r or dot -po sition mode s. In the
bar mod e . th e decoder light s all the
LED' s whose comparat or voltage­
th re sholds a re below the level of the
applied input signa l. In the dot -position
mod e . the di splay shows a mov ing dot

whose pos it ive is determined by the
highest- th resh old-volt age co mparato r
tr iggered by the applied s igna l vo ltage .

F igure 5 shows a circuit that disp lays
signal level s fro m zero to five vo lts in
eit her a do t o r ba r pattern . It is based
o n the Hewlett-Packard IO-element bar­
graph dis play and Natio na l Se micon­
du cto r' s L M39 14 dot/bar display driver,
In this c irc uit. the displa y is a moving

en dot whe n the driver's MODE pin (pin 9)
~ is tied to pin I I a nd a bar graph when
o pin 9 is tied direc tly to +Vee at pin 3.
g: (T he Nationa l Da ta Book reco mmends
~ leavi ng pin 9 float ing for a dot dis play .
uj Try it both ways.)
6 T he incrementa l vo ltage-s teps and
~ thus the full-scale vo ltage . a re det er­
a: min ed by the vo ltage deve loped by the
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I WISH I HAD . • •

OUR WISH BOOK CATALOG HAS IT.

PRODUCTS AVAILABLE FROM YOUR FAVORITE PARTS DISTRIBUTOR

Pomona Electronics ITT

electronic test accessory wish book-thenew, 1982 Pomona catalog,
Just ask for one, Your wish is our command. Fu ll catalog also

contained in EEM.
In Pomona Electronics, 1500 E. Ninth st., Pomona , CA 91766.

Phone (714) 623-3463.
In Europe, In Industries Belgium SA. Pomona Division. 250

Avenue Louise, Box 121 . Brussels, Be lgium. Phone 02/640. 34. 00. 'Tl
m
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Why sett le for 3 wishes.
Pomona Electronics can grant you more

than 650 - virtually every whim you could
have for electronic test accessories.

With new products like an anti-static 01 P
remover and a spring-loaded binding post.

And favorites such as DIP CLIP'· test clips,
GRABBERS'· test clips. black boxes, and
shielded cables. breakouts and connectors.

Plus all those many unglamorous but in­
dispensable items you're always needing.

You couldn't hope to find better quality
anywhere.

So. let your first wish of the year be for an

CIRCLE 9 PH FREE INFORMATIOM CAI'D



COMPUTER CORNER
A world of information

LES SPINDLE*

•

ce ssible to just about anyone . Whether
practical or frivolous, voca tional or
recreational, social or clinical, informa­
tion is immediately av ailable from a data
base . A computerized data base is es ­
sentially a n electronic information file
that is accessible to consumers that
have a computer terminal and the neces­
sary data communications peripherals.

They are currently over 600 ' com­
mercial dat a ba ses in the U.S : alone ,
providing students, lawyers, farmers,
computer hobbyist s , stockbrokers ,
horne consumers , and all type s of busi­
ness people with a wealth of vital in­
formation. The essential benefit 'of ac­
ce ssing data this way is obvious : it
eliminates the time and hassel involved
In searching for information sources ,
sca nning through the sources to find
specific information, and copying or
transcribing that information. With a
terminal and a dat a base, the de sired in­
formation is retrieved and printed out
wit hin min utes after the appropriate in­
formation has been keyed in.

To illustrate how a dat a base ca n aid
the average computer user, let' s con-"Associate Edi tor, Interface Age Magazine

WHEN A DISCUSS ION ABOUT COMPUTE RS
of the future occ urs, the conversation
ofte n discloses bizarre fears abo ut a de­
humani zed society. In the se cynical
scenarios , stude nts acquire their educa­
tion aw kwardly bec au se the y inte ract
with a machine rather than a human
teacher ; pati ent s have difficulty re­
covering from illnesses bec au se their
d iagnosis is do ne by an unfeeling com­
puter rather than a se nsitive doctor,
and social inte raction suffers because
people seldo m have to leave their home
for any purpose . Such predictions of
doomsdayare , of course , ridiculous. If
any thing, a computerized society is a
more efficient socie ty- with more lei­
sure tim e for peo ple to spend on social
and recreati onal pursuits . A world
linked via computer terminals has to do
with more communication among more
people-not social repression.

Co mpute r dat a bases will provide
much of th e impetus for the se improved
communicati on s by enabling a world of
informati on to be instantaneously ac-

sider two popular data-base networks
geared towards the hom e user or small
bu sinessman : Th e So urce, provi ded by
So urce Telecom puting Co rp. (a sub­
sidiary of Telecomputing Corporation
of Ame rica, 1616 Anderso n Rd .,
Mcl.ean, VA 22102) and CompuServe,
Inc . (formerly MicroNet). 5000 Arling­
ton Center Blvd. , Columbus, OH 43220.

Both se rvices we re int rodu ced in
1979 and both es se ntia lly thri ve on the
same premise: pro viding sop histicated
net working cap abilities to the average
cons ume r at an affo rda ble cos t . The
technology is scarce ly new. Co mpute r
net working and timesharin g have been
used as methods of doing business for
large corporat ions and gove rnment
agenc ies for several yea rs . What is
revolu tion ary abo ut the home-computer
network concept , however , is that it
demonstrates the potential for a world
linked up electronic ally in the most
widespread mass-communication net ­
work conceivable. Lik e telev ision ,
radio, the telephon e , and every other
mass-communicati on technology that
has come along, the home computer
will not become a true soc ial phenom­
enon or booming economic indu str y
until it is afforda ble by the ave rage con­
sumer. The computer is now affordable
to a large number of consumers, but the
telecommunications technology must
catch up.

Wh at makes Co mpuServe and the
Source wo rk is the fact that it is offered
at a discount rate during hours that are
not marketable for " nine-to -five" busi­
ness transaction s. During peak hours, the
mainframe computer s are heav ily in de­
mand by corporate client s. By tapping
the heret ofore little used evening and
wee ke nd hours , which coincide with the
idea l time for co nsumer usage , the net­
works can offer the mainframe com­
puter ca pa bilities-and the spec ial co n­
sumer data bases-at a much lower
price .

The Co mpuSe rve network is ava ilable
between 6 PM and 5 AM weekday s, all
day weekends and holidays. Cos t is $5
per hou r. At all other times. the rate is
$22 .50 per hou r. For Th e So urce , a one­
time registrati on fee of $ 100 is requi red .
From 7 AM to 6 PM on Mond ay through
Friday, the fee is $15 per hour. From 6
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Complete Satellite Receiver
System brings you movies,
concerts. sports events:
The Heathkit Earth Station incl udes a
heavy-duty, 3-meter antenna, an inte­
grated low-noise amplifier/down­
converter, and a receiver with electroni­
cally-synthesized tuning for stable,
drift-free reception. 24 channels let you
receive just about everything the sat­
ellites have to offer. Special Earth
Foundation Kit anchors your antenna
firmly to withstand winds of up to
100mph. And it's all yours at a very
affordable price.

Complete computer system
in one compact unit.
The Heathkit All-In-One Computer takes
the guesswork out of selecting a bal­
anced computer system. It in cl udes
built -in floppy disk drive, smart video
terminaL heavy-d uty keyboard, 12-key
numeric pad, two Z80 CPU 's, and 48K
RAM-all in one compact unit. Save
30% over comparable a ssembled units.
Heath makes it easy to build with
detailed, step-by-step a sse mbly
manua ls that anyone can follow.
A complete line of software for home,
work and play is also available.

Heathkit~
If coupon is missing, write Heath Co.

Dept. 020-862. Benton Harbor, MI 49022
In Canada. write Heath Co.
1480 Dundas Highway East.

Mississauga. Ontario L4X 2R7.
Heathkit Products are displayed. sold and serviced a t Heathkit Ele ctronic
Centers t in major citie s in the U.S . and Canada. Se e your tel ephone wh ite
pages for locations .

t Units of Verit echnology Electron ics Corporation in the U.S.
-View ing of some satellite TV channels may require the custome r to obta in per­
mission from. or make payment(s) to . the programming company.Th e cu stom er
is respons ib le for compliance with all local, s ta te and federal gov ernmental
law s and regulations . including but not limited to construction. placement and
use . For use only in Continental U.S.

The lirst fully programmable
keyer stores commands as well

as text.
YouHAM's will love the Heathkit ILMatic

Memory Keyer with custom microproc­
. essor to store up to 240 characters of

text or commands. Variable-length
buffers eliminate wasted memory space.

Command strings take several text buf­
fers and string them together in any

. sequence for most efficient use of mem­
ory. Command strings can also select

speed, weight. spacing and auto-repeat
count. Integral capacitive touch paddles

unplug and store in their own compart­
ment. Put the fun back in CW

Solar Water Heater saves you
up to 80% on hot water costs.

As fuel costs rise, the Heathkit
Solar Water Heater keeps­

paying you back. Because
you build it yourself, you

build it better, for less. And with
Federal and State tax credits, solar pays
for itself in no time. Based on computer-

ized data, we help you select the cor­
rect sy stem size to produce 50 to 80 per­
cent of the annual BTU requirement for

water heating, based on available sun-
light in your area. So you know it's

practical before you buy. The system
includes solar panels, pumps, heat

exchanger, storage tank, and complete
assembly and installation instru ctions .

Free Catalog
See all the newest innovations in build-it-yourself
kits in the new, free Heathkit Catalog. •

r-----------------------~

Send to: Heath ee.. Dept. 020-862,
Benton Harbor. M149022.

Yes. Send me a Heathkit Catalog.
I am not currently receiving one.

Name _

Address _

City State _

CL·753 Zip _L _
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COMPUTER CORNER
co ntinued from page 88

PM to 12 AM on weekdays and all day on
weekends. the cost is $4.25 per hour.
From midnight to 7 AM daily. the cost
is $2.75 per hour.

For hookup, the basic requirements
for both networks include a terminal, a
300-baud modem (communications in­
terface) and a telephone. Upon regis­
tration. the user receives an informa­
tion packet including a user's manual,
an index of data bases and services,
an account number, and a private pass-

word. The system is accessed by dialing
an assigned phone number, waiting for
the tone to commence. placing the re­
ceiver in the modem, then entering the
LD. number and password. The modem
translates electrical signals into sounds,
and vice versa, to communicate with
the host computer. or other computers
plugged into the network. When a set of
instructions appears. the user is told
how to proceed in order to access the
services or data bases he desires. Now
he is ready to begin his interaction with
the network.

By providing the possibility of term i­
nal-to -terminal communication among
the various subscribers, the network

has the potential to achieve a communi­
cation method with mass appeal.
Beyond providing a fun communication
source among users in true CB-radio
tradition, the network can function as
a virtual electronic library and shopping
center. The subscriber can browse
through merchandise catalogued into
specific programs. and even order the
products directly through the terminal.
If computer art is of interest to him. for
example, he can browse through
CompuServe's art-gallery listing and
order a computer-generated picture for
future delivery. Also available are pro­
grams on stock market data, filing capa­
bilities for information storage, financial
advice. games, educational aids. theater
and movie reviews, news, weather, and
sports. .

The advantages of such a time-sharing
network for the home user or small
business are numerous and varied . As
the programs and subscriber services
become more diverse and useful. it is
pot hard to imagine that having a per­
sonal computer in every home, hooked
up to major mainframe data bases. will
eventually be as commonplace as a tele­
vision or a telephone.

Electronic mail, for instance, is no
longer a service strictly for major cor­
porations. Exciting new directions for
inexpensive mass communication at all
levels of business and consumer usage
are now evident. Even personal corre­
spondance can be less expensive through
a computer network than by a long
distance phone call, although the per­
sonal interaction, in some cases, is obvi­
ously preferable.

The process of ordering merchandise
can be streamlined. The home con­
sumer can do tedious shopping for
groceries or household goods without
ever leaving the home. Such services,
of course, are still somewhat limited,
but expansion in this area is certainly
inevitable as more homes become
equipped with computer terminals .

Both CompuServe and The Source
emphasize their extensive stock market
services. CompuServe's MicroQuote
includes information on over 32,000
stocks. A recent survey by The Source
indicated that a large percentage of its
subscribers sign up for the stock market
facilities alone.

Because new data bases are con­
stantly being added, both networks dis­
tribute a monthly news magazine to
subscribers, detailing the latest services.
The master index for CompuServe lists
over 350 separate data bases with a
wide range of subjects: adventure
games, chi ld care, want ads. tax advice.
gold prices. text from various news­
papers including the Washington Post.
and photography. Among services
described in the latest issue are a guide
to adm issions information and entrance

continued on page 102





NEW IDEAS
Automobile ign ition substitute

HERE'S A DEV ICE THAT CAN HELP YOU
find out what's wrong when suddenly
o ne mo rning your car refuses to start.
The ignit ion subs titute described here
can even be used to verify that repair
work don e to your engine by someo ne
e lse has been done correctly .

Basically , the ignition subs titute pro­
vides a constant power-sou rce for the
ignition co il. Its frequency (0.5-1.0 kHz)
is th at used by an 8-cy linder engine
with an idling spee d of 650 RPM , and
the unit pro vide s a rapid spark at a 17%
dut y cy cle, while nonetheless stay ing
w ithin the power-dissipati on limits of
the compo ne nts .

Co nstruc tio n is stra ightforward, and
a ny me thod can be used . Th e circu it,
shown in Fig . 1, cons ists of a 555 timer
IC configure d as an as table free-runni ng
mult ivibrator that is use d to drive a
high-current NPN transistor, such as a
2N6384 . (Tha t tran sistor should be
heavily heat-sinked becau se it may be
drawing several amp s over quit e a
lon g period of time .)

The coi l ballast can be from 0.68 to
6 .5 ohms, depending on what's avail­
able . T he 2.5-ohm, 20-watt ballast
shown in Fig. 1 works well. All the
othe r resistors can be either \.11 - or Yz­
wa tt devices, and the capacitor be­
tween pin s 1 and 5 of the 555 can range
from 0.01 to 0.05 IlF. Do not omit the
IOO-volt, 0.05 IlF capacitor across the
tran sistor; it prevents vo ltage spikes
from dam aging the devi ce . Use 4-foot ­
long clip lead s to obtain power directly
from the auto mo bile's batt ery; that
len gth is suggested for con venience .

Yo u ca n use either your ca r's own

ignition coi l, or a separa te one . If you
c hoose the latter, be sure to disconnec t
the one in the vehicle. A good coil will
produce a spark between the high-ten ­
sio n lead and ground about \.11- to Yz­
inc h long, and a stro ng bright spark
across a plug with a gap smaller than
0 .040-inch . That , by the way, is the first
test for igniti on problems.

To determine whether there' s a prob­
lem with the car ' s distributor , supply a
spark derived from the ignition sub­
sti tute to th e ce nter dist ributor lead
leading to the rot or and slow ly rotate
th e distributor cap. Crank the engine
a nd, at so me point , the engine should
catc h and run . If the engine cannot be
started, but seems to be trying to , the
problem is probably in the timing chain ,
va lves, cam sh aft , or elsew here . If the
e ngine doe sn 't even tr y to sta rt, inspect
th e rotor, ca p, wires, and plugs for
dam age . On ce the ignition problem has
been found a nd corrected , the normal
procedure for se tting the timing and
d well should be followe d.

Do not atte mpt to adjust the distribu­
to r using th e ignition substitute . That
can not be done becau se the spark the
subs titute produ ces is slight ly different
from that produced und er norm al con­
ditions.

Although de signed for an 8-cylinder
engine, thi s de vice can be used with
othe r types. In addition, a neon bulb
can be added to the circuit to verify the
presence ofa spark, and, in fact , can be
used as a timing light if placed close to
timing marks that have been painted
white with fingernail polish.

- St an K. Stephenson II

NEW IDEAS

This column is devoted to new ideas,
circu its , device apptlcations, construc­
tion techniques, helpful hints, etc .

All published . entries, upon publ ica­
tion, will earn $25. In add ition, Panavise
will donate their model 32 4 Electronic
Work Center, having a value of $49 .95.
It combines their clrcuit-board holder,
tray base mount, and solder station (see
photo below) . Selections will be made at
the sole discretion of the editorial 'staff
of Radio-Electronics.

I agree to the above terms, and grant
Radio-Electronics Magazine the right
to pub lish my idea and to subsequently
republish my idea in collections or com­
pilations of reprints of similar art icles. I
declare that the attached idea is my
own original material and that its publi­
cat ion does not violate any other copy­
right. I also decl are that thi s material
had not been previously publ ished.

Titl e of Idea

Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Park Ave . South,
New York, NY 10003
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EPSON NEC GREEN 12"FEBRUARY. MX·80 I MONITORJB 1201 M

SPECIALS • W, •
WECARRY THE COMPLETE LINE OF • I
ATARI SOFTWARE, PERIPHERALS • INTERFACES & CABLES I
AND ACCESSORIES. APPLE INTERFACE & CABLE $90.

~:~_~;5C~~~3i3~:0. $449.00 $159.00

PERSONAL COMPUTERS
CBM8032 Computer .
CBM 8050 Disk Drive .

CBM4032 Computer .
CBM4040 Disk Drive .

CBM4022 .

CBMVIC-20 .

Amdek 100G .
Amdek Color - 1 13" Color Monitor .

Microtek 16K Ramboard for Atari 800 .

Microtek 32K Ramboard for Atar i 400 and 800

QumeSprint 9145(Full Panel) .
Atar i 400 16K .

Atari 825 Printer .

Atar i 850 Interface .
Atari 810 DiskDrive .

Atar i 800 16K .
Epson NIX-70 .
EpsonNIX-80 .
Epson NIX-80 FT .

Epson NIX-100 FT .

1149.00
1349.00

1029.00

1029.00

649.00

269.00
169.00

329.00

79.00
149.00

2295 .00

349.00

599 .00

139.00
449 .00

749.00
349.00

449.00

549.00

729.00

NEC PC-8023 Printer . . . . . . . . . . . . . . . . . . $629.00

NEC 5510 Spinwriter (7710) $2345.00
NEC 5520 Spinwriter (7720) . . . . . . . . . . . . . 2695 .00

NEC 5530 Spinwriter (7730) . . . . . . . . . . . . . 2345 .00
NEC JC 1201 M(A) - Color 12" Monitor ... 359.00

NEC 12" JB1201MMonitor . . . . . . . . . .. . . . 159.00

Okidata Microline-80 . . . . . . . . 379.00

Okidata Microline-82A . . . . . . . . . . . . . . . . . 499.00
Okidata Microline-83A . . . . . . . . . . . . . . . . . 729.00

Diablo 630 1995.00

App le II Plus 48K . . . . . . . . . . . . . . . . . . . . . . 1199.00

Apple Disk w/3.3 DOS Contro ller . . . . . . . . . 569.00
Apple Diskw/o Contro ller . . . . . . . . . . . . . . . 469.00

Hazeltine 1420 . . . . . . . . . . . . . . . . . . . . . . . 799.00

Northstar Horizon 1132K QD . . . . . . . . . . . .. 2925.00
Anadex DP-95OO/9501 . . . . . . . . . . . . . . . .. 1249.00

Telvideo 910 . . . . . . . . . . . . . . . . . . . . . . . . . 559 .00

Televideo 912C . . . . . . . . . . . . . . . . . . . . . . . 669.00
Televideo 92OC. . . . . . . . . . . . . . . . . . . . . . . 729.00

Televideo950 . . . . . . . . . . . . . . . . . . . . . . . . 929 .00

III-------::
OKIDATAMICROLINE 80

MATRIXPRINTER
$379.00

ATARI810DISK DRIVE
$449.00

CALL OMEGA TOLL FREE!
WEST COAST EAST COAST

1·800·235·3581 1·800·556·7586
OMEGA SALES CO. OMEGA SALESCO .

3533 Old Conejo Rd. # 102 12 Meet ing Street
Newbury Park , CA 91320 Cumberland, RI 02864

1-805-499-3678 ~ 1-401-722-1027
CA. TOLL FREE 1-800-322- 1873 . •

OMEGA SALES COMPANY
~lJ

We Accept C.O.D.' s· Stock Shipments Same Day or Next · No Surchargefor Credit Cards
• All Equipment Factory Freshw/M FT Warranty· We Carry the Complete line of Personal Software

• Prices do not Reflect Shipping Charges
Rhode Island and California Residentspleaseadd 6% SalesTax

••-----AMDEK COLOR-l MONITOR
$329.00

EPSON MX-l00 FT PRINTER
$729.00

PRICESARESUBJECT
TO CHANGE

WITHOUT NOTICE
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SERVICE CLINIC
Sol id-state vertical-sweep ci rcuits

JACK DARR, SERVICE EDITOR

TUB E-TYPE VERTICAL-SWEEP STAGES ARE
fami liar to all the old-timers, and to
most of the younger gang. They gen­
erally consis ted of a high-mu triode and
power pentode (often in the same
"bottle"), a matching transformer, and
a fairly-high-impedance yoke. The
tub es were coupled by a feedback loop ,
so they se rved both as oscillators and
as output stages .

Solid-state sweep stages perform the
same functions , of course, but their de­
signs may vary from manufacturer to
manufac ture r. Furthermore, the symp­
toms that they show when something
goe s wro ng are not usually what you
used to see in tube-type circuits-about
the on ly familiar one is the thin white
horizontal line indicating a total lack of
vertical sweep. .

A solid-state sweep circuit uses
several small-signal transistors as oscil­
la tors , wave-shapers, drivers, etc . The
output stage is a type familiar to anyone
who has worked on audio equipment­
a two-transistor "stacked tote m-pole,"
or complementary-symmetry type. The
yoke is fed from the junction of the two
power tra nsis tors; it's usually a fairly-

low-impedance type, driven directly
th rough a very large electrolytic
coupling capacitor.

A variation on that is used in some
sets-they use a complementary-sym­
metry pair , with a dual-polarity power
supply, Figure 1 shows a circuit of that
type , used in a General Electric QB
chassis. The output pair there is Q267
and Q268. Note that there is no large
coupling-capacitor. The reason for that
is that the junction of the two transis­
tors is at ground potential, or very close
to it.

Both circuit-types do the same thing
-they deliver voltage, in the form of a
square wave , to the yoke . When you
feed such a square wave into an in­
ductance (like the yoke) you get a saw­
tooth wave, which is what' s required .

Two-transistor circuits seem to be
almos t universal these days. In some
early sets, though , a single transistor
was used , with a "loading choke" for
matching and for the DC supply, and a
blocking capacitor. That circuit operated
in the c1ass-A mode, like the tube
types ; the two-transistor circuits operate
in c1ass-B fashion , with each device

amplifying one half-cycle of the driving
signal.

An oscilloscope is invaluable for
working with transistor sweep-circuits.
Begin with the oscillator , make sure it ' s
running-and on frequenc y. There may
be several amplifier (and other) stages
bet ween the oscillator and the output
stage , so ju st follow the signal through
them to the yoke .

FIG. 2

You' ll find one waveform at some
points that you'll never see in tube-type
circuits- a perfect sawtooth . With
tubes , the signal on the oscillator grid
(Fig. 2) shows the familiar rising curve
with a spike at the top. Solid-state
osc illato rs, on the other hand, show a
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series of pips, as can be seen in Fig. 1.
A sawtooth wave is developed from
them by a stage called a "wave shaper ,"
The normal drive waveform on the
bases of the output transistors is almost
the same as in tube sets-a trapezoidal
wave . In late-model sets you may find
all of the stages, except for the output
transisto rs , on a single IC. When
checking this type of circuit, be sure
that all the waveforms are correct, that
all of the external components are OK,
and that the proper DC supply-voltage s
are present before changing the Ie.

Yoke returns
The vertical-yoke winding must re­

turn to ground , or to a level defined as a
common ground . In quite a few circuits,
a large blocking-capacitor is used be­
tween the bottom end of the yoke and
grou nd . If it opens, there's no sweep,
so always suspect it in such cases.

In many sets using circuits like the
one in Fig. 1, you' ll find the yoke return
com ing back to the module and running
to ground through a l-ohm resistor
(R288). You must see a sawtooth wave­
form at the top end of that resistor; it' s
developed by the sawtooth current
flowing through it. That current is fed
to the base of a separate transistor,
Q26I, labelled "Vert. Lin." The reason
for that is that all solid-state stages of
that type are slightly non-linear! They
dev elop a slight bend in each half of the
waveform, causing what is known as
"S-bending." The extra transistor and
the feedback network are used to cor­
rect for that, and the end result is a per­
fectly linear sawtooth wave . If you run
into a linearity problem, always remem­
ber to check that feedback resistor.
Leakage and other defects there can
cause some weird problems .

The feedback from that stage is ap­
plied to the emitter of the first vertical
amp . T he troubleshooting logic is clear:
If the problem is linearity, go to the stage
that' s suppo sed to correct it.

Dual-polarity DC power-supplies can
cause a symptom that would not be be­
lieved by a strictly tube-type technician.
I know that the first time I saw it I said,
" That can't happen!" The symptom is
a perfectly good raster, but with only
the top half of the picture present.
That's all-there's no severe compres­
sion or other effect, as there would be
in a tube set with a similar problem.
The bottom half ju st isn't there.

The problem is either a loss of the
DC supply to the "bottom" transistor
(Q268 in Fig. I) or the loss of the - 29­
volt supp ly to it. One other possibility
ex ists : In the set where I first saw the
problem, the vertical-sweep circuit was
on a sma ll module. The output transis­
tors were clamped to one end of it and
their leads went into individual socket­
pins on the chassi s. That was fine, ex-

cept for the fact that the emitter lead of
the "bottom" transistor was not in its
socket. It was leaning on the outside of
the pin, and making contact inter­
mittently. Plugging the module (and the
transistor) in properly restored things
to normal. You may find that type of
situation in sets with bad solder joints
at one of the pins of the output transis­
tors, so check for it.

In quite a few popular circuits, you'll
find the signal passing through little
low-voltage electrolyt ic coupling capaci­
tors. If you're getting no signal to the
outp ut stage, check to make sure that
one of them isn 't open. You can do that
instantly with a scope : If a signal's
going in but not coming out , you've
found at least part of your problem.

Here's another problem that' s also
common in aud io circuits : If your symp­
toms include distortio n at the center of
the screen-compression or stretc hing
of the picture--check to make sure that
the bias diodes in the output stages are
good. Fai lure of one or more of them can
cause crossover distortion in audio, and
also in TV sweep circuits. R-E

SERVICE
QUESTIONS

VCR PLAYBACK PROBLEM
I have a Toshiba V-BOOO VCR and an

RCA CTC-25. If I record a program off the
air, it will play back nicely. However, if I try
to play back a pre-recorded tape, I can't
ge t a stable picture. I had the set checked,
and it's OK. Tried out the VCR with some
newer se ts, and it played fine. What's
going on?-0.8., Memphis, TN

I've heard of that problem before.
Apparently in older sets the horizontal
AFC time-constant was considera bly
longer than the one used today, to
make the set a little less suscep tible to
such things as airplane flutter , etc . .
However, the sync on pre-recorded
tapes requires the shorter time constant.
As a fix, try varying the size ofC82/R124,
or C23/R126 on the grid of the AFC
tubes.

(Feedback: We tried both capac itors,
and wound up taking them out com­
plete ly. When we did that, the tapes
played back perfectly, but we lost the
sync on a broadcast signal after about
five minute s. We took care of that by
connecting the capacitors to a DPST
switch so that they can be switched in
and out of the circuit. Everything
works fine now-thanks !)

COLOR BARS
This Magnanox T-9B2-12 makes Its own

color bars! The bars-blue, green, and red
from left to right-divide the screen into
th irds and are present all the time . When I

NOW.• •amini-scope
with the
features

most wanted
byfield

engineers!

B&K-PRECISION MODEL 1420 $825

This new 15MHz dual-trace mini-scope
was designed by B&K-PRECISION
engin eers to respond to the special needs
of field engineers . . .a mini-scope with
lab -scope features.

It easily fits into a standard attache
case with plenty of storage room for
a DMM, tools and accessories. The
1420 can be powered from the AC line,
10-16VDC or an option al internal
battery pack.

The rugged 1420 features dual-trace
operation and an honest 15MHz re­
sponse, with usefu l response beyond
20MH z. An efficient rectangular CRT
displays waveforms with good read­
abi lity under all field service cond itions .

There is no sacrifice of features or
performance for compact size . The 1420
has 18 sweep ranges from 1 /LS/div. to
0.5S/div. in a 1-2-5 sequence; variable
between ranges . Sweep magn ification
is X10, extend ing the maximum sweep
rate to 100nS/div. For use with computer
term inals or video circuits, a video sync
separator is built in. Automatic selection
of chop and alternate sweep modes is
provi ded, as is front-panel X-Y operation .

The Model 1420 measures only 4.5 X
8.5 X 12", weigh s 7.75Ibs., with batte ries
and comes with two 10:1 probes.

FOR IMMEDIATE DELIVERY contact
your loc al dis tributor or call TOLL­
FREE, 800/621-4627 for a 16-page
catalog brochure on the complete
B&K-PRECISION oscilloscope line.

fIJl1J!JD
DYNASCAN
CORPORATION

6460 West Cortland Street
Ch icago , il li nois 60635 • 312/889-9087

IntI. SIs.: 6460 W. Cor tland si, Chicago. IL 60635
Canadian Sales: Atlas Etectromc s. Ont ario .
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FLYBACK SUBSTITUTE

DEAD SHORT
This CB is drllflng me crazy. It's got a

dead short somewhere but I can't find It.
My tests show no short to ground any­
where. Any ideas that you might halfe
would be appreclated-W.G., Kingston, NY

We've run into something like this
before. Check the "protective diode"
used in the crowbar circuit; it's a Zener.
It will test out OK on an ohmmeter, but
when volt age is applied it becomes a
"Osvolt Zener! " A crowbar circuit is
exactl y what the name implies: If any­
thin g goe s wrong, it is supposed to
break down and short the DC supply to
ground. Th at one may be getting a little
bit too eager and breaking down too
quickly.

LEAN ON IT
1 wrote you a while ago about a

Sharp TV -96P with weak audio, and
thought you'd like to know that I fixed
it. I tried everyth ing I could think of.
and everything yo u suggested , without
any luck. Th en, while checking around
the second IF tub e, the sound suddenly
came in loud and clear.

It see ms that this happ ened when I
inad vertently leaned on the chassis.
which sugges ted a bad solde r-jo int.
Even though the joint s looked good, I
reworked about 15 of them and turned
the set back on. It worked perfectly. A
simple- but not immediately obvious­
solution.- L. P .. Potomac, Ml) R-E

I asked you about a rep lacement
transformer for a Broadmoor 6911-C,
and you said you didn't have any in­
formation on it. I wrote to Thordarson­
Meissner, and the y had one! (It's a
FLY-677, if anyone else need s one.}­
James E. Higley, Hanooer Park, II.

MORE ON "REDUNDANT"
CAPACITORS

Here's a test that was shown to me
by a technician for Holland er and Co.
of St. Loui s, Mo. This is for tho se
Zenith chassis that use several parallel

should be no signal on any bypassed
point , so look for a signal where it doe s
not belong.

Since the three color-amplifie r stages
are separate , the cause of this should be
some thing that is common to all. For
example , chec k to see if there' s any­
thin g odd in the video feed to tho se
stages .

City State --'-Zip, _

Name _

Sales Tax (NY State Residents only) .. . . . _..

Shipp ing and Handli ng
(75e 1 or 2 books 25e each addt . book )

TOTAL ENCLOSED _

Add ress _

2-82 I
--I
__I

I
I----------

use a color-bar generator, all of the colors
are wrong. Nothing I've tried, Including
purity, will get rid of the bars. Incidently,
the wevetorm« out of the demodulator
module are normal. Can you shed some
light on what's going on?-M.D., Aber­
deen Prolflng Ground, MD

I ran into something like this in a
Philco . In tha t case half the screen was
blu e and the ot her half gold. Eve ntua lly
fo und the source to be an open bypas s­
ca pacitor on the screen grid of the
second co lor-bandpass amplifier. Since
yo u' ve checked the DC-power supply
with a scope, try check ing all of the by­
pa ssed point s in and aro und the color­
amplifier stages , bandpass, etc. There

shunt-ca paci to rs in the collec tor circuit
of the horizontal-output stage. If the
high volt age measures too high, one or
more of tho se ca pac itors may be bad.
To test, co nnect new capacitors in
parallel with the ones already in the set.
The high voltage should drop to normal,
or lower. Now, disconnect the original
capacitors one-by-one until you find
one that has no effect on the high volt­
age- that's one of the bad ones. That
procedure is almost as fast as using a
ca pacitor tester, and it can be done
under " norma l" operating conditions.

Most of tho se capacitors are Zenith
22-5001's . Th ose are .0018 /-I F, 1600­
vo lt unit s, but they use a special dielec­

____________________ _____________, . tric: ordinary 1600-volt unit s won' t
I work. For an inexpensive replacement,

use a Sprague PPI6-DI8. The Sprague
cat alog lists a lot of tho se ; they are
Me tfi lm and Filmite types.



NEW PRODUCTS
For more details use free information card

inside back cover.
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IMTII
Home Study Cou rse

Providing Tr ain ing to the Industry Since 1960

Send coupon below for free course outline
No obligation - No salesman will call

Mobile Training Institute
Box 735 , Camp HIII,PA 1701t ·US.A•

I am interested in learning more about pro­
fessional FM two-way radio. Please send me full
details on the MTI train ing program.
Name _

Address _
City/Stare/Zip _

THR OUGH TH E
REVISED

study FM two· way

radio at home!

A Classroom
In Your Mailbox!

STUDY

Two-Way Radio

._--------- ------------~ ~

In genera l, spring reverbs don 't have the
best reputation in the world. Their bassy
" twang" is only a rough appro ximation of
natu ral room acoustics. That's a pity because
it means that many -people will dismiss this
exceptional product as "just anot her spring
reve rb". And it's not. In th is ext raordinary
des ign Craig Anderton uses double springs,
but much more important ly "hot rod 's" the
transducers so that the muddy sound typical
of most springs is rep laced with the bright
c larity associated wit h expe nsive studio
plate systems.

Kit consists of circuit board , inst ruct ions,
all electronic parts and two reverb spring
un its. User must prov ide power(±9to 15 v)
and mounting (reverb units are typically
mounted away from the co nsole ).

~---:-------------~--------,:lIMAElectroniCS, Inc.:
Dept. 2AR1020 W. Wilshire By. OklJh.... Cit,. OK 73116 1'051 843-9626

I I Send the 6740 REVERB KIT $59.95 plus
shipping (53) enclosed or charged.

I I Send Free Catalog
name' _

address. _

city state__zip _

~~~~_m~~~~~n2 ~
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AS-1320 will reduce the bass distortion
that oc curs when the w ing speakers try to
reproduce the low-bass notes. A ported
cabinet alignment uses computer-aided

SUBWOOFER, model AS-1320, is designed
to add bass to an existing small syste m,
but will enhance the bass response of
eve n 10-inch and 12-inch systems . By
extending the low-f requency range of th e
audiophile's present system, the model

receiving and transmitting Morse code or
RTTY in minutes.

The user can plug it into the receiver
headphone jack and copy Mo rse code,
Baudot, or ASCII; plug it into the CW key
jack and send Morse code, or atta ch a
microphone connector and send Baud ot
or ASCII using audio tones (AFSK). In
add it ion, the Terminall is expandable:
disk-based (ma ilbo x) RTTY software may
be added at any time.

Terminall model T1 requires Model I
TRS-80, 16K RAM and Level II BASIC.
Term inaII model T3 req ui res Model III
TRS-80, 16K RAM , and model III BASIC.

Terminall mode l T1 or model T3 are
priced at $499. - Macrotonics, 1125 N.
Golden State Blvd. , Suite G, Turlo ck CA
95380.
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INTEGRATED HARDWARE/SOFTWARE
SYSTEM, Terminall (Model T1 and Model
T3), converts the TRS-8Q microcomputer
(Model I or Mode l III ) into a state-of-the­
art communications terminal. It includes
all the necessary computer-interfacing ,
aud io-demodulating, AFSK tone-generat­
ing, and tra nsmitter-keying hardware
integrated in one cab inet. That reduces
equipment interconnection to a min imum
and allows the operator to be on the air

COLOR VDG CARD, the ColoRAMa, is a
color video display generator/controller
for SYSTEM-50 (SS-50 , SS-50C) 680x
computers. It permits software selection
of any of 11 different display formats,
including eight-color semigraphics, two­
and four-color graphics, and two-co lor
alphanumerics.
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Two- and four-co lor displays may also
be sw itched between pr imary and com­
p lementary co lor sets , either under soft­
ware control or from the keyboard .
Reso lution of full -graphic displays ranges
f ro m 64 x 64 pictu re elements (pixels)
to 256 x 192 pixels.

All of the 64 characters of the standard
ASC II character subset are generated by
the on-card character generator. The
ColoRAMa is configured with one ki lobyte
of display RAM. One-ki lobyte of RAM
accommodates alphanumeric displays,
eight-color semigraphic displays and two
full-qraphtc displays modes. The ColoRAMa
is priced at $219.95. - Percom Data Com­
pany, Inc., 211 N. Kirby , Garland , TX
75042.
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The overall lengt h of the model PD­
1610 is 44 inches. The fiberglass housing
is 1.5 inches in diameter, and the aluminum
support pipe is 12 inches long and 1.66
inches in diameter. Copper alloy is used
as the radia t ing element material. The
model PD-1610 atta ins a resist ance to
rated w ind veloci ty of 200 miles per hou r,
w ith a latera l thrust at rated wind of 48
pounds. Bend ing moment 1 inch below
the top of the support pipe is 47 foo t
pounds, and lightning protection is di rect
ground. Termination is direct wit h an
18-inch, flexible exte nsion of RG-393/ U;
mounting hardware is supp lied.

The model PD-161O is priced at $175.00.
- Phelps Dodge Communications Com­
pany, Route 79, Marlboro, NJ 07746.

ANTENNA, model PD-1610, is a f iberg lass
co llinear anten na of the " Super-Stat ion­
master" des ign . The frequency range is
806-896 MHz and gain is 3.0 dBd . Maxi­
mum input power is 500 watts; band­
width, for 1.5:1 VSWR, is 60 MHz, and
vertical beamwidth, V2-powerpoints, is 36
degrees.

aux iliary input of any receiver or integrated
amp lifier. The model DM500 is pr iced at
$149.00. - Numark Electronics Corp.,
503 Rar itan Cente r, PO Box 493, Edison ,
NJ 08817.

ELECTRONIC CROSSOVER, model 6000,
is housed in a compact aluminum chassis
with its own power supp ly, and is fully
compatible with both tube - and transistor
equipment. A cho ice of 16 diffe rent cross­
over frequencies is standard , with custom
frequencies available at additional
charges. The model 6000 crosses-over
from 200 through 10,000 Hz, conta ins two
tweeter-level contro ls, and features very
low distortion (.002%) and noise (-90 dB).
The 12 dB/octave slope is suitable fo r
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volume 14 dB for making smooth, profes­
sional voiceovers without touching any
volume settings, and an easy-access
headphone output for monitoring . The
built-in, low-no ise preamp hand les vir­
tually any signal source, includi ng mag­
netic phono cartridges and low-im­
pedance microphones, and is powerful
eno ugh to drive almost any power amp li­
fier. It can also be plugged into the

STEREO MIXER/PREAMPLIFIER, model
DM500, has two stereo phono/line inputs;
one microphone input ; pro-style slide
controls for fad ing and cueing ; a talk
switch that attenuates the phono/line
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delicate circuitry. Self-cleaning at each
stroke, the model DP-1 is qu ick ly dis­
assembled without special tools for main­
tena nce or repa irs . The rugged Teflon tip
is easi ly replaced . The model DP-1 is
priced at $10.95. - OK Machine and Tool
Corporation, 3455 Conner Street, Bronx,
NY 10475.

design techniques to maintain an ex­
tended low-frequency response with as
flat a response as possible. A six-inch
tuned vent is loaded into the floor for
even better response . The driver is
mounted near the floo r so that the first
boundary cance llation is above the fre­
quency limits of the subwoofer.

The model AS-1320 requires either the
Heathkit model ASA-132Q-1 Passive
Crossover (mail-order priced at $44.95)
or the Heathkit Electron ic Crossover,
model AD-1702, (mail-order priced at
$194.95). A complete step-by-step instruc­
t ion manual makes the subwoofer kit a
one-evening project. The model AS-1320
is mail-order priced at $299.95. - Heath
Company, Benton Harbor, MI 49022.

DESOLDER PUMP, model DP-1, features
all-metal construction with precision
components for maximum reliabi lity
and ease of operation. Compact size
facilitates comfortable, one-hand opera­
tion . Suction is precisely regulated for ef­
ficient solder removal without damage to

.--

Digilal
Mullimeler

The Drake DM2350 Digital Multimeter is a
convenient , small handheld liquid crystal
display meter ideal for t he serviceman or
hobbyist . This 3V, dig it meter is auto-ranging.
auto-zeroing . has polari ty indicat ion. and an
over-range warni ng signal. Battery li f e is
greater t han 300 hours with a "low batte ry"
indicator. A contin uity test sounds a signal
when circuit resistance is less tha n 20 ohms.
Dc accuracy is a basic 0.8% .

Batteries , probes . 20 amp current shunt, spare
fuse and soft carrying case all included at $95.95

Add $2.50 shipping and handiing per order .
Send checkwith order and provide st reet address
for UPS shipment. Ohio residents add Sales Tax,
Charge card buyers may call toll f ree:

1·800·543·5613

I mmm In Ohio , or for
~ I • I informati on call :

. • 1·513·866·2421

R. L. DRAKE COMPANY
540Richard Street , Miamisburg , Ohio45342

INSTITUTIONAL AND DEALER INDUIRIES INVITED.

Endeco professiona l features include
safety ligh t Ihat denotes high, low
and off on switch models, SS con­
struct ion for long life, light weight
and balance for easy use.

Contact your distributor for Endeco
desoldering and solder ing irons, kits
and equipment-or write us toda y.

Be safe. Desolder PC components
wit h Endeco irons , Get proper HEAT
TO MELT and strong VACUUM
ACTION TO LIFT solder and cool
both PC board and component
without damage .

These PC components rep laced fast
with Endeco desoldering or solder-
ing lools. .

Enterprise Development Corp.
5127 East 65th Street
Indi anapoli s, IN 46220
Phone: (317) 251-1231

Vital protection
for PC Boards

~'" h

o ~ ./
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o Radio-Eloctronics tock iSSUlS (1980) (eocI1).$3.50
(March. May 1980 not available)
Write in saes re>ired _

o Radio-Eloctronics back iSSlJlS (1977-79) .....(ea:h).$4.oo
Writein iSSlJlS re>ired _

n S~ial Prop;ts (Spring1981) $4.00o How To Make PC Boords . . . $2.00
o All AlxJut Kits .. .. .. .. .. .. . .. .. $2.00

Get A GNOME

~-----------------------~II ) Send GNOME MICRO· SYNTHESIZER Kit l
1569 .95 plus 52.00 postage) _ _ :

) Send FREE CATALOG -=-II- II
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the original micro-synthesizer
Every day more peo ple discover tha t PAIA's
G OME is the most versatile, cost effective
special effec ts device on the market today.

John Simonton's time-proven design
provides two envelope generators. VCA, VCO
and VCF in a low cost, easy to use package,
Use alone with it's bu ilt in ribbon controller or
modify to use wit h guitar, elect ronic piano,
poly tonic keyboards, etc.

The perfect introduction to electronic music
. and best of all, the Gno me is only $69.95 in

easy to assemble kit form. Is it any wonder
why we've sold- thousands?

Total Erclosed

To oroo- any of tre items indicated atxJve. check off tre ores yru
want Completetre oroo- fonn below, include your payment-{)'a;k
or nnoney oroo- (DO NOT SEND CASH), am mail to Radio-Eloc­
Ironics. Reprint De!lIr1rTelt 200 f'aJ1( Ave. South. New York, NY
11XXJ3. Please allow 4 - 6 IIreks for delivery.

If you reed a copy of an article that is in an issue Ill! indicate is
unavailable you can oroo- it diroctly from us. We chargl 50¢ per
~ge Indicate tre ssie (nnonth & year) ~ges and article re>ired.
Include payment in full. plus shipping and handling charge

o Build Your CNm Satellite TV Roceiver $7.00
o 8-BaIl Satellite TV Antenna . $5.00
o Build Your CNm Robot $12.00
o TV Descrambler(JanuaiY, FebruaiY 1981 ) . . . .$3.00
o ViOOo Entertainment (JanuaiY 1982) . . . $200o Your CNm Computer (October 1981) $300
o Radio-Eloctronics Brl iSSlJlS (1981) ..(ea::h).$3.oo

(FebruaiY, March 1981 not available)
Write in iSSlJlS re>ired _

Name .. _. . __. . ._. __ .__ . _ _

Address . _.. . . . . . . . . . _ . . . __ . . _. .__ _

City _._ __ .. ._. State. . •__ Zlp .. _

---MA~TO~--------------------------------------- - -~~ -

Radio-Electronics
Reprint De!lIr1rTelt 200 f'aJ1( Ave. South. New Yor1<, NY 100ll
All payments must be in U.S.funds

Total price ot oroo- .
Sales Tax (New York State ResiOOnts only)
Shipping & Handling (U.S. & Canada only)

(ircludes FIRST ClASS POSTAGE)
$1.00 I)lr item ..
All 0tIm ($200 ~ item, sea mail)

($4.00 I)lr item. air mail)

ladia- Ileclrallics
REPRINT BOOKSTORE

speaker system, the speakers' perfor­
mance is improved dramatically. The
sound appears to be com ing from many
speakers, surrounding the listener with
an extra dimension of depth, clar ity, and
realism. It comes comp lete and with full
instructions, so that it should not be dif­
ficu lt for the average do-it-yourselfer to
install . The Imager B01-A is pr iced at
$149.95.-omnisonix, Ltd ., P.O. Box 430,
Rt. 17, c/o Carrano Bldg ., Northford, CT
06492. R-E
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SOlJNO-FNHANCER , the Imager B01-A,
can fit almost any size car or truck dash­
boa rd, and uses very littl e current. By
connecting it to an auto , truck, or van's

molded ABS plast ic and are sold in kits
containing two speakers and cab les. The
suggested retail price for the kits is
$19.95 - BP Electronics, 855 Conkl in
Street, Farmingdale, NY 11735.
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5-inch woofer, separate t aa-lncn tweeter,
3-ounce ceramic magnet, and cloth- roll
air-suspension . They have a 15-watt RMS
ratin g, 100-15,000 Hz frequency response,
and an impedance of 8 ohms.

The model 5300 speakers are made of

SPEAKERS, model 5300, are 5-inch
wedges, shaped fo r mounting in car
doors and ot her surfaces. They featu re a

A motorized fader-setting system, op­
erating under CPU di rection simplifies
the digital-processing requirements; all
16 of the frequency controls are dual­
slide potentiometers, one sect ion of
which can vary the boost or cut within its
audio band by ±12 dB. The other sect ion
produces a varying DC voltage that is fed
to comparator circuits that determine
when the motors have positioned the
sliders correct ly. Whe n the vertical motor
has placed one slider proper ly, the hor i­
zonta l motor sh ifts the adjustment
mech ani sm to the next potent iometer, in
turn . Using the aut omat ic adjustme nt
procedure minimizes fader-to -fader inter­
action , and requ ires only 30 seconds
overall. Manually-derived setti ngs, or fac­
tory-prese lected equalizations, may also
be stored in the 4-curve memory and re­
called at any t ime.

The model SE-9 is available in brushed
aluminum and is priced at $700.00 (Also
avai lable as model SE-9B in matte black
with rack mounting, at the same pr ice.) ­
Sansui Electronics Corp., 1250 Valley
Brook Ave., Lyndhurst , NJ 07071.
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GRAPHIC EQUALIZER, model SE-9, is a
microprocessor-controlled, octave-band
stereo graphic equa lizer designed for
eithe r room equa lization or record ing. It
featu res 4-curve memory sto rage, spec­
tr um-analyzer display, and a buil t-in pin k­
noise generator ; in addition , it comes
supplied with an external electret con­
denser m icrophone.

both horn and dynamic drivers.
The model 6000 can be used either for

bi -amp ing or tri -amping, and featur es a
plug-in freq uency modul e that allows
changing frequencies readily. For tri­
amping, a second model 6000 is needed
to provide the bandpass filter fo r the mid­
range speakers. The model 6000 is priced
at $156.00. - Ace Audio Co., 532 5th
St reet, East Nort hport, NY 11731.
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BUILD YOUR OWN ROBOT!

COMPUTER CORNER
continued from page 92

procedures for various colleges, and
the first magazine to distribute its
monthly art icles via electronic trans­
mission: Bett er Homes and Gardens . A
banking-by-home project is described
in an experimental program being tried
th rough Compu Serve by the United
American Bank , Knoxville, TN .

The program provides checking and
savings informat ion , financial advisory
services. paying of bills, sending of
messages, and bank loan applications.
(The only thing it can' t do, presumably,
is eject dollar bills upon reque st, as the
computerized teller stations do, be­
cause they can't be tran smitted via
electronic signal.)

The Source offers over 1.200 ser­
vices. including the American stock ex­
change, etiquette, Black studies , New
Mexico news and sports , ham radio,
French wines, and unidentified flying
objects . (A sample partial listing from
the Source is shown in Fig. I. ) A recent
news magazine details such added ser­
vices as Legi-Slate , a listing ofCongres­
sional records and a career-placement
center that matches job seekers with
prospective emp loyers.

Both network s offer computerized
flea market and want-ad type services ,
linking con sumers acro ss the nation
with the most sophisticated and com­
prehensive resources imaginable for
trading services, selling or buying mer­
chandise , or doing the sundry things
that want ads traditionally do.

The list of con sumer services goes
even further: restaurant guides; travel
agent transactions; receiving the latest
UPI news breaks as soon as they occur.
Of special intere st to computer hobby­
ists is the ability to load and unload
complete programs.

Which service is the best? The Source
is, at least , the biggest , with a much
larger index of services offered and
access in over 300 U.S. cities. Purchased
last year by the Reader's Digest Cor­
poration and having been introduced
seve ral months earlier than Compu­
Serve, The Source would seem to have
the edge in versatility and growth po­
tential. CompuServe , on the other
hand , is not far behind , currently avail­
able in over 250 cities. with highly
visible market exposure- it's sold
through Radio Shack stores. Both com­
panies have passed the 10,000 sub­
scriber mark. Both services have their
admirers and detractors. It is probably
wise to reque st literature from each net­
wor k and peru se the list of data bases
offered and to study the specific hookup
requirements. That way, you can decide
which would be least expensive and
eas ier for you to access . R-E

(Zip)(State)

(Name)

Please prin t

• MOBILITY BASE is not a lunar space
station. It is the dr ive system that permits
the robot to move from here to there . Full
construct ion details along with a discus­
sio n of power sources is inc luded .
• THE BODY-FRAME AND ROTATION
MECHANISM. This is the part that makes
Unicorn-1 look like a robot. Wood and
Form ica 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 cont rol....computer con­
tro l are all detai led.

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

to supply the two channels of audio will
perm it us to connect our stereo compo­
nent- system s directly to the line out­
puts of those new produ cts. In that
way, we will finally be able to bypass
the sound sys tems contained in our TV
sets. When will that happen? Best esti­
mate s suggest that the FCC' s decision
will not come before mid-1982, and
most likely, it will arrive later than that.
that.

I am indebt ed to my friend William S.
Halstead, who provided me with much
of the background material used for this
description of the stereo-multiplex TV
systems being considered by the EIA
and the FCC. R-E

b -E In In
Robot Reprint s
200 Park Ave. South
New York . N.Y. 10003

I wa nt to order _ _ reprints @$12.00 plus $1.00 pos t­
age and handli ng for U.S.. Canada and Mexico .
Add 9ge sales tax for New York State residents only. (Street addre ss)
U.S. Funds only.
I want to order _ _ repr in ts @$12.00 plus $3.00 Air =-,- -:=...,-,- ---=~

Posta ge and handling for all other countr ies. (City)
U.S. Fund s only.

Send today fo r your 52-page (8Y2 x 11")
booklet containing complete reprin ts of
all eleven articles in the Build Your Own
Robot series by Jim Gupton.

This all -inclusive reprint gives you all the
data you need to build 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 equipment. The robot is fully
mobile with manipulator arms to grasp. lift
and carry.
• MANIPULATOR ARMS and end-effec­
tors (hands) are what enab le the robot to
perform useful tasks . Detai ls of construc­
tion techniques and considerations are
fully exp lored.

SPECIAl REPlIIIT
BULDTlRS ROBOT fllft IJIIOER S400

'allie­
Elealrenlas.
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STEREO AUDIO FOR TV
continued f rom page 76

of TV sound . In fact, the NTSC system
has always been capable of providing
" high fidelit y" FM sou nd, with re­
spo nse up to 15kHz. Small-speaker TV
sets , together with TV-station-owner
apa thy, has resu lted in a vicious circle
that has kept us from enjoy ing the kind
of sound we get from FM radio and
othe r high-fidelity program sources.

The coming of stereo-TV sound may
cha nge all that , if only for the reason
that the TV tuners and adaptors needed
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LETTERS
co ntinue d fro m page 22

Winning the DB War ," in your December
1981 issue of Radio-Electronics.

If we are to assume that that is, indeed,
the techniqu e used by the Russians, then
Mr. Leinwoll is giv ing them more credit
than they deserve. The concept of back­
scatter, and its relationsh ip to propaga­
tion, is common knowledge. It would ap­
pear that the Russians merely expanded
the concept.

The sensing or sampling of the back­
scatter wave would be somewhat akin to
over-the-horizon radar, wi th computer
evaluat ion as the key to that technique.
CHARLES DERAPELlAN,
Port Neches, TX

with it) . It is espec iall y good for control
purposes because, of 44 lines brought
out to the card edge, 36 can be wired to
meet the user's specific needs.

Programming is done using a 24-key
keypad and 9-di git LED display. The com­
puter can be programmed in either octal
or hexadecimal (some of us still prefer
octal, you know) .

The price of the BOB5AKT kit is $249.95
and more infor mat ion on it can be ob­
tained from: Paccom , 14905 N.E. 40th,
Redmond, WA 98052.
ALLAN EGAN
New York, NY

TEMPERATURE SCALES
I wi sh to point out two errors in Joseph

J. Carr's discussion of temperature scales

in the November 1981 Radio-Electronics.
Firstl y, the abso lute zero temperature is
- 273.15°C, relat ive to the freezing point
of water, wh ich is O°C. The triple point of
water, the po int where gas, liquid, and
solid exist in equilibrium at 1-atmosphere
pressure, is defined as 273.16°K and the
fr eezing po int of water is found to be
O.01°C lower.

Second, all molecular moti on does not
cease at OaK. All mo lecules in a poten tial
fie ld, such as ex ists in a crystal of the
solid, reta in a zero-poi nt vibrational mo­
tion due to the unce rtainty principle,
which prevents both the particle mo­
mentum and position from being known
exac tl y at the same t ime.
DAVID G. HENNINGS, PhD.,
Omaha, NE R-E

SPECIAL REPRINT
BUILD ABACKYARD SATELLITE TV RECEIVER

Radia­
IIBalranias.
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To order you r copy:
Complete coupon and enclose it with
your chec k or money orde r for $7.00.
plus $1.00 fo r postage and handling.
We will ship your repr int wit hin 6
weeks of receipt of your order. All
others add $4.00 for postage. New
York State residents must add 58c
sales tax.

pro aches to making one that will
wo rk for you.
• RECEIVER-SYSTEM hardware, and
how it goes toget her to bring you di­
rect -from-satellite TV reception in
you r own nome.

home const ructor, can meet them.
Find out what mechan ical and elec­
troni cs sk il ls you need.
• RECEIVER CHARACTERISTICS,
tec hnical details and spec if ications,
along wi th examples of actual re­
ceivers built at comparatively low
cos t.
• ANTENNA DESIGN... and ex­
act ly how you can build a spherical
ante nna, while keepi ng to tal earth­
stat ion cost for the complete system
under $1,000.
• THE FRONT END is critica l when
you bu ild your own system. We help
you explore several diffe rent ap-

• TELLS ALL ABOUT domestic satel­
lite communicat ions, with full details
on how you can pull those elusive TV
signals fro m space.
• LEGAL REQUIREMENTS, techni­
ca l specifications, and how you, the

This all-inclusive report gives you all
the data you need to buil d your own
Backyard Satelli te TV Receiver.

Send away toda y for your 36-page
booklet containing a complete reprint
of all seven articles in the series on
Backyard Satell ite TV Receivers by
Robert B. Coo per Jr.

Don't miss out again!

SINGLE BOARD COMPUTER
I found Jorma Hyypia 's article on

" Learn ing Abou t Microprocessors" (May
1981) very interesting , even though it left
out the assembly-language computer
that I'm using and that I th ink your readers
might be interested in learn ing about, the
Paccom B085AKT.

It uses the 8085 CPU and comes either
as a kit or assembled. Memory includes
1K of RAM, 1K or PROM, and 1K of EPROM
that contains the system monitor. (Two
EPROM sockets are provided, and either
1K- or 2K-IC 's can be used.)

This computer can be used either as a
t rainer or as a controller and is suppo rted
by several very good boo ks (that come

continued from page 6 /

However it works out. eventually
you will be tied into the videotex net­
work. You' ll be able to do your shopping
and banking. and plan your day using
video tex . Even your work may be
affec ted .

Much of the time thai many people
spe nd in the office concerns work that
could just as well be done at home,
Th at includes: pho ne calls. correspo n­
dence (assuming the user can type). and
pre pari ng reports. Imagine being able
to do that without having to commute
three hours eac h day to and from work!

Along other lines. farmer s could re­
quest the latest weather information .
or-perhaps more important-the selling
price of their produce in a particular
market . or find the market offering the
bes t price, Sale s could eve n be made
using videotex .

Th e ability to communicate with the
rest of the world-not only be voice.
but by visual information-is something
that we not only desire. but will need.

Whatever form of videotex we use. it
can on ly stand to benefit us. R-E

VIDEOTEX FOR TV
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NEW BOOKS
For more detai ls use free information card inside back cover.

HOW TO BUILD YOUR OWN WORKING MICROCOMPUTER, by
Charles K. Adams. Tab Books, Inc., Blue Ridge Summit, PA
17214.308 pp incl uding glossary, appendices, and index; 51A1 x
8% inches; softcover; $9.95 . (A hardcover edition is also avail­
able at $16.95.)

Compared to the monstrous computers of a decade or more
back , the microcomputer is simp le, inexpensive, and easy to
use-facts well proven by its popularity and ub iquity. Microcom­
puters now control almost everything from toys to automobile
combust ion-efficiency; fro m games to microwave ovens, and
from stop lights to numerically-controlled machines. And the

_microcomputer boom is jus t beginning.
This book is for the electron ics hobbyist who would like to bu ild

and prog ram a simple microcomputer, but doesn 't know just how
or w here to begin . It is an easy-to -read manual , showing the way
to get started...the right way.- Whether one is a beginner or
a seasoned electronics buff, building a microcomputer from
scratch wi ll give o ne a taste of the electron ics world that can't be
expe rienced any othe r way. The book shows how a computer
works, and provides simple (and more advanced) programming
exerc ises for use with a self-built computer after presenting a
step-by-step outline of every aspect of construction , assembly,
and tes ting . Diagrams and tables are presented clearly, as well as
parts li sts, layou t , power-supply sources, keyboard and display

circuits, and even plans for an EPROM programmer.
The book may be used in anyone of three ways: as a general

reference boo k; as a gu ide to bu ild ing a computer, or as a gu ide
to building and programm ing the specif ic computer described.

CIRCLE 151 ON FREE INFORMATION CARD

ELECTRICAL INTERFERENCE IN ELECTRONIC SYSTEMS: Its
Avo idance within High-Voltage Substations and Elsewhere, by
R. E. Martin, C. Eng., D.F.H., F.I.E.E., F.I.E.R.E. Consultant. Re­
search Stud ies Press, PO Box 92, Forest Grove, Oregon 97116.
198 pp inc luding references, bibliography, and appendicies-no
index ; 51/2 x 81/2 inc hes; hardcover; $31 .00.

Semiconductors used in modern electronic equi pment and in
computers are very sens itive to elec trical inte rference, and due to
the ir low thermal inertia, they are easil y destroyed by overloads
lasting even one millisecond. Many such devices normally op­
erate at microwatt or mi lliwatt power-levels, so that even if de­
struction is avoided, fa lse operations can easily be caused by
interference. Com puters are one of the most difficu lt devices to
protect against inter ference, because th e spectrum of signa ls
t hey use is extremely wide.

The pulses used by the computer may have durat ions of a few
tens of nanoseconds and rise t imes of a few nanoseconds ; they
will thus represent frequencies extending to 100 MHz or more .
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Hameg int roduces high per form ance at low cost in t he HM 203, a full featured, highly reliable, dual t race

20 MHz oscilloscope. For only S5BO, t he HM 203 has specif icat ions norma lly associated w it h higher priced

scopes . Bandwidt h - DC - 20 MHz . Riset ime 17.5 ns • Ov ershoot 1% max. • Y amp range 5 rnv/ crn to

20 v/cm • Ma x. inpu t vo lt age 500 V • Timebase .5 .s/cm to .2s / cm • Sweep mag . x5 • Trigger 5 Hz to

30 MHz . X:Y plot . Built - in probe ca libra t or and mor e. Its st urdy const ruct io n and l ight we ight (1 3.2 lbs.)

make t he HM 203 equally at hom e in th e fie ld and o n th e tes t ben ch.

CIRCLE 18 ON FREE INFORMATION CARD

High performance
at

low cost.

$ 580
(P~OBES INCL4DED)

A quali ty scope,
made in t he U.s.A.,
by a company with
over 23 years
experience.

I-IAMEG
88-90 Harbor Rd.

Port Washington, N.Y~ 11050

Tet (516) 883-3837



You've turned a good idea into a piece of equipment­
now you need a good enclosure. Here's how PacTec
can help you with our versatil e enclosures:
• Attractiveyet inexpensive.• Durable ABS const ructio n.
• Many sizes, colors, accessories.• Buil t in
bosses and slots speed comp onent
mounting .• Available off-the-shelf
from single unit to production
quantit ies. See them at your
PacTec Distri butor. And ask
him for you r free catalog.

PAC TEC~or p.
subsidiary of La France Corp .
Ent erprise and Executi ve Avenues
Phil adelphi a, PA 19153 (215) 365-8400

An en losure as
good as our idea.

Very short interference-pu lses can easi ly be interpreted by the
comptuer as instructions, and that may co rrupt a program in
storage , or inhib it the running of a program.

Th is book is int ende d to be used in conjunction with other
documents referenced, to aid immunity fro m interference by iso­
lat ion , sc reening , fi lte ring , and earth ing-a scheme designed for
use with electronic systems in electrically noisy envi ronments. It
is part icu larl y co ncerned with the use of electron ic equipment in
high -vol tage electric ity substations and outl ines th e ways in
wh ich harmfu l interference may ente r electro nic systems with in
an elect ric ity stat ion, as well as ind icat ing appropriate measures
for controll ing the effect of such interference.

Altho ug h there is no index, the table of con tents, which lists
nearly every page, should suffice to enab le the reader to find any
particular material easily. There are many clea rly printed dia­
grams, a sect ion on the scope of the book and on how to use it ,
and a gl ossary of terms.

CIRCLE 152 ON FREE INFORMATION CARD

MUSICAL APPLICATIONS OF MICROPROCESSORS, by Hal
Chamberlin. Hayden Book Company, Inc ., 50 Essex Street,
Rochelle Park, NJ 07662. 661 pp including appendix, bibliogra­
phy, and index; 6% x 9% inches; hardcover; $24.95.

Th is bo ok covers digital-microprocessor sound and mus ic syn­
thesis comprehensively, featuring previously unpublished tech­
niques t hat are practical only with microprocessors. Standard
li near techniques for microprocessor applications are discussed
an d musica l appl ications for the newer and more powerfu l 16-bit
m icroprocessors are explained in non -mathematical language.
A ll phases of wavefo rm shaping and filtering, as applied by dig ita l
devices to musi c generation, are also covered .

In the f irst section, " Background," chapters 1 to 5 cover the
fundamental mat er ial nec essary fo r fu ll appreciation of the sec­
ti o ns to fo llow . The second section , chapters 6 through 11, deals
wi th computer-cont ro lled analog synthesis, and in section three,
chapters 12 to 18 cover the principals of digital synthesis and
sound modification.

Throug hout th e discussions, mathematics is kept to a min i­
mu m, and even th en is limited to elementary algebra and trigo-

CIRCLE 29ON FREE INFORMATION CARD

Call 212-777-6400 to reserve space .
Ask for Arline Fishman. Limited num­
ber of pages available. Mail materials
to : min i-ADS, RADIO-ELECTRONICS,
200 Park Ave . South, New York, NY
10003.

• $550 fo r a 6X f requency insertion.
• Reaches 211 ,387 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads .
• We typeset and layout the ad at no

addit ional charge.

CALL NOW
AND

RESERVE
YOUR SPACE

.,.,
m
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C
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The Microbuffer II is an intelligent buffered
parall el p rinter interface for the App le II
computer. Includes 16K of on-board RAM.
Buffe r memory size is user expandable to
32K . Compatible with Applesoft , CPI M,
and Pascal. Incl udes advanced high
resoluti on graphics pr int routi nes for th e
Epso n MX-80 with Graphtrax, Anadex,
IDS Paper Tiger, NEC Prowr iter. Price:
$259. Contact Practical Peripherals, Inc.,
31245 La Baya Dr., West lake Village,
Cal.f . 91362 (213) 706-0339.

CIRCLE 41 ON FREE INFORMATION CARD

2300 MHz DOWNCONVERTER kit
for Amateur microwave reception . $35.00
postpaid. Highest qu ali ty compo nent s.
Send SASE for information f ill ed catal og
of other converter kits , preamps, acces­
sories and parts. VISA and MASTERCARD
accepted.

SMP - Superior Microwave Products , Inc.
PO Box 1241 Vienna, VA 22180
1-800-368-3028 1-703-255-291 8
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For trulysuperb
FM-stereo '
recept io n,.•

The f. '~:M siflrfllJ lJf1f1 vertical antenna

• Transforms fuzzy stations
into 'tape quality'

• Reduces multipath
problems

• Up to twice the power of
the conventional dipole
antenna

• Receives from all
directions

• Pulls in stations you never
knew existed

Test it yourself! We offer an no
guarantee. If it does n't measu
refund of the purchase price.

• Sturdy, stainless steel
and PVC construction

• Silver plated brass joints
for ultra-sensitive signal
passage

• Built to withstand weather
stands jus t 76" ta ll

• May be mounted on a
mast, windowsill, balcony,
or just stand it in the
corner

to-qoocness 30 day MONEY·BACK
to your standa rds, send it back for a

nometry. Important con cepts are illust rated th rou gh charts,
graphs, and , at times, co mpute r programs in BASIC.
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ELECTRICAL AND ELECTRONICS DRAWING. Fou rth Edit ion, by
Charles J. Baer and John Ottaway. Gregg Division, McGraw-Hili
Book Company, 1221 Avenue of the Americas, New York, NY
10020.473 pp. including appendices, g lossary, and index; 6112 x
9112 inches; hardcover; $16.25.

Th is new Fourth Ed it ion prov ides a com plete course in elect ri­
cal and electronics drawing tha t ref lects the latest draft ing tec h­
niques, technology, and the National Electri cal Code.

Presented in a logical , easy-to-master sequence , the text is
designed to ex pand stud ents ' know ledqe of electronics' func­
tions and systems. An up-to-date picture of electrica l drafting is
provided w ith bas ic " how-to" infor mation, plus coverage of elec­
tron ics , automation, micro-elect ronics, elect ric power, and ar­
chitectural Wiring . Included are new chapte rs on computer-aid ed
design (CAD), microproc essors and ind ust rial co ntrols, and new
material 0[1 flow and log ic d iagrams, laying out circuits , using
temp lates and drawing printed circui ts.

The book is i llust rated exte nsively and present s quest ions and
problems at the end of each chapte r. .

CIRCLE 154 ON FREE INFORMATION CARD

SAFE SUB-WOOFER
co ntinued fr om page 69

CIRCLE 30 ON FREE INFORMATION CAR D

32XA~l kit m.ke s 7 PC cuds, $46.41, 32 X·l starte r kit ma k e s 2 cards, 518 .24
If n o t availab le loc all y factory order-Incluoe $ 3 .00 sh ip p ing, U .S. o n ly

Prices subject t o ch .nge wit h out notice
SlOl77

Vector Electron ic co., 12460 Gladstone Av., Sylmar, CA 91342

ONLY Vector kits contain :
• Positive photo-resist coated AND uncoated copper laminate-no

messy photo-reversal-no spraying, dipping, or baking.
.4 types of art aids: rub transfers, ink, tape, cut and peel-use 1 or all.
.1:1 circuit art rub transfers-Ie sets, pads,lines, connectors,
'. symbols, letters, and numbers.
• Everything included-just addwater andsunlamp or bri!tlt sunshine.
• Liquid etchant and developer-no dry chemical mixing problems.
AND
• Processchoices-make circuit on copper and etch for 1 card.
Make circu it on fi lm, expose, develop and et ch fo r 1 or many cards.

Use
Th e SAFE subwoofer is connected directly to your ampli­

fie r' s output through a crossover network with a cutoff fre­
quency of abo ut 100 Hz, While an L-C-L "pi" network can
be used, an electro nic crossover would be better,

With much program material. the benefits of the subwoofer
will not be not iceable-music just doesn't contain that much
low-frequency information . When the low frequencies are
present. however. you'Il hear your music as you've never
heard it before. R-E

airt ight. A hot-melt glue gun will make construction easier.
The rather elaborate construction of the initial chamber,

behind the speaker, serves two purposes. First. it directs the
back-wave from the speaker into the labyrinth. Second. it
prevents standing waves from building up.

Three views or that first chamber are provided in Figs, 4,
5, and 6. It cont ain's two angled partitions. The first behind­
the- speaker partition , whose outline is show n in Fig. 7, is
attached to mount ing strips on the side panels: the second
one is attached to -the enclosure at all four of its edges .

The only acoustic insulating-material used if! the system is
in the first chamber, where indicated by aste risks in Figs. 5
and 6, It should be loosely-fluffed ~- to Y.z-inch fiberglass,

Two binding pos ts will be needed to connect the sub­
woofer to your amplifier. Locate them at the side or rear of
the enclos ure: and make sure that the re is an airtight sea l
where the y pass through the panel. .

Prepare the front, rear, and side panels by attac hing parti­
tion-to-cabinet mounting strips at the positions shown in Fig.
8, on what will become their insides . Cut out the hole for the
speaker, bearing in mind that it is offset slightly from the
middle of the front panel. Refer to Fig. 9 as you do this.

Prepare partitions I-II as show n in Fig. 10 and attach the
even-numbered part itions to the odd-numbered ones as
show n in Fig. II. Now, jo in the sides at rear of the enclosure.
leaving the front panel off for the time being. Install the first
and second behind-the-speaker part itions, doing the second
one first. Don 't forget the acoustic installation where indi­
ca ted, Att ach the speaker to the front pane l and connect it to
the binding posts on the rear panel. Then attach the front
panel to the rest of the enclosure and insta ll partitions 1-10on
their moun ting strips. Finally. add part ition I I, and the top of
the enclos ure,,

I Ca.stle
Marketing

Dept.RE
Holl and Street
P.O. Box 219
Alexandr ia Bay,
New York 13607

sunlarp

+ mylar + I ( +developer - 1 or many PC's
film cards & etchant -

+ card + etchant = 1PC

The suggested fist price lor Stereo One is 569.95.

BUY DIRECT AND SAVE 510.00
Send yo ur check or money 'order for
559.95 + 3.50 (shi pping and handling) to ;~
(N.Y. resid ents, ple ase add '7% sale s lax)

VISA & MASTER CARD buyers may call to ll free
' ·800 ·448·8490 9 - 5 EST Mon .Fr i
N.Y. Residents please ca ll !iiIIi!IIiW
1·315·482·2589 i .~..i~
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FIG. 5--EXPAND THE BASIC CLOCKITHERMOMETER project and make a full-function alarm clock
with snooze alarm, using this circuit.

This Publication
isavailable in Microform.

University M~crofilms

International

funct ions .While the clock/thermometer
de scribed in this article does not make
use of some of them, there is no reason
you can't expand the project to include
them. For instance, with the approp riate
additional circuitry you can tum the
project into a full-feature alarm clock
with a snooze alarm such as the one
shown in Fig. 5. If you have a low­
wattage soldering iron and a good eye,
yo u might want to try acces sing the
traces going to individual segments of
each digit. With a little ingenuity, doing
that would let you build a time-of-day
clock and temperature monitor for a
co mpute r. If you are interested in ex­
ploring the potential of the MA1026
further, be sure to order the data sheet
and app lications notes when you order
the module (note that there is some­
times a small additional charge for
those items). The module is simple and
eco nomical. but it has many features
avai lable to those who want to use it
fully. R-E

continued fr om page 58

DIGITAL THERMOMETER
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"VARIABLE RESISTOR OR 3.0V 10.5V Rt

SWITCH MAYBEUSED. non

~
roOO' l

v I

117 VAC50/60 Hz

300 North Zeeb R03d . Dept. P.R . . Ann Arbor. Mi. 48106

HITACHI DUALTRACE
PORTABLE OSCILLOSCOPES
-TV Sync-Sep.arator Circuit - High Sensitivity 1 mV/div (5 MHz) - X-YOperation
-Sweep-Time Magnifier (lOX) -Trace Rotation - Z-AxisInput (Intensity Modulation)

15MHz 20MHz 30MHz 35MHz
MODEL V-1528 V·202 V-302 8 V-352
DISPlAY AREA 8 x 10 div (1 div = 9.5 mm)

INTENSITY MODULATION Over 5V pop

VERTICAL DEFLECTION
Rise Time 24 ns 17.5 ns 12 ns 10 ns

Non DIstorted Max Amp More than More than More than More than
4 div 8 div 4 div 8 div

Display Mode CH 1. CH 2, DUAL, ADD, DIFF

HORIZONTAL DEFLECTION
Sweep Mode AUTO, NORM , TV (+), TV (- )

Sweep Time 02 JJs..tliv....02s/div ± 5% 19 calib . steps

Buy any 01 these instruments and get a FREE Bonus Gilt!

;~P6~ 1a~~ggfN FORDHAM
( . ) In N.Y. State call (516) 752-0050 855 Conklin St. Farmingdale . N.Y. 11735
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MARKET CENTER

To run your own classifiedad, putonewordon eachoflhe linesbelowandsandthis formalongwithyourcheck
for 51 .65 per word (minimum 15 words) to:

R adiO:Electro n ic s , 200ParkAve n u e South, N.Y., N.Y . 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

( ) Plans/Kits () Business Opportunities () For sale
( ) Education/Instruction () Wanted () ........---;-:-=-,--,-------,:0==--- -

Special Category: $10

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

BUSINESS OPPORTUNITIES

TR5-80C color computer morse code and Rtty
pro grams. FSK and hardware. Free info. FRANK
LYMAN, 12 Reservoir St. . Cambridg e. MA 02138

CABLE TV block converter. A must for videotap­
Ing fro m cabl e TV. Standard 2-13. mid and supe r
bands o n UHF. Converter on ly $29.95; with in­
stallation kit $34.50. $2.50 S&H. CA add 6% sales
ta x. M/C. Visa. mon ey order. Video accessories:
Copyguard stab ilizers/d etailers lvideo fader /
sw itc her s/etc. Send $1.00 for catalog. ACCES­
SORY SPECIALISTS, P.O. Box 71089. Los
Angeles. CA 90071

SPEAKERS by Electro-Voice and oth ers . Bui ld
your own speaker system and save. Also micro­
pho nes. mixers . amps. etc. Free list. SONIX CO.,
Bo x 58-RE. Indian Head. MD 20640. Phone (301)
753-6432.

WHOLESALE low cost MATV/CATV . antenna s.
nee dles. batter ies. free catalog. 212-897-0509.
o d W, 66-19 Boo th . Flush ing . NY 11374

TELEPHONE or office bugged? Latest detection
equipment fi nds out fast. Literature $1.00. CLIF­
TON, Bo x 220-M . Miam i. FL 33168

TV antennas. New designs solve problems. Free
list. TELE-eOMM, Box 2910. Station A. Cham ­
pai gn . IL 61820 .

SAVE up to 50% on name brand test equipment.
Free cata log and price list. SALEN ELECTRON­
ICS, Bo x 82-F. Skokie. IL 60077

TEST equipment, new and used. Cata log $1.00.
PTI, Box 8756. Wh ite Bear Lake. MN 55110. (612)
429-2975

POLICE/fire scan ners . scanner crystals. anten­
nas . radar detectors. HPR, Box 19224. Denver.
C080219

RESISTORS V.W . Y2W 5% carbon films 3c ea. No
minimums. 1% metal f ilms. Send for details. Bulk
pr ic ing available. JR INDUSTRIES, 5834-C Swan­
creek. Toledo. OH 43614

THE Intelligence Library. Restr icted techn ical
secrets-books on electronic surveillance, lock­
picking, demolitions, investigation, etc . Free
brochures : MENTOR, Dept. Z, 135-53 No. Blvd ..
Flus hing . NY 11354

' 0" ',::-:;'::': '0' NEW 1982 CATALOG
TREMENDOUS SAVINGS

~~~~~~~~U~::sl ON 1000's OF ITEMS
Tub ", . E lrctrol ytu;~ Cal l o r W rite f o r FREE
Soldfml, lr ons Gift & Catalog
;::;:~c~::I:d~IS Toll Free 800 645-5833
p,_,A",,, In N YS call 516 226-2700
:::;:.~,,,m,,,,, RNJ ELECTRONICS INC.
EtC.E1C.E1C. P.o. Box 528

Lindenhurst , N.Y. 11757

SCANNER/monitor acc essories-kits and fac­
tory assembled. Free catalog. CAPRI ELEC­
TRONICS, Rout e 1R. Canon . GA 30520

FREE speaker catalog! Woofers. rnids , tweeters.
hard ware. c rossovers, grille cloth . plans. kits . in­
fo rmation. much mo re. Discount pri ces. UNI-

•VERSAL SOUND , Dept. RE. 2253 Ringl ing Blvd..
Sarasota. FL 33577 . (813) 953-5363

WANTED

MICROWAVE receiver system. Write: "Dealers
Wanted," Dept. RE, POB 4181, Scottsdale, AZ
85258(602)941-9345

FOR SALE

ADDRESSER5-mailers-homewor kers need­
ed ! 50 fi rms listed. rush 50 cents. addressed en­
velope. BONNIE NIEUWENDAAL, P.O. Box
23432. Tampa. FL33623

VARIETY electronic surplus parts and equip­
ment in ou r monthly picture flyer. Send $2.00 for
6 issues. STAR-TRONICS, POB 683. McMinn­
ville . OR 97128

A " Antenna Specialists " Monitor Preamplifier
Mo n 26. ALFORD N. LALUM, Minnewauken . NO
58351

HAMS, 6 meter. RT-70 portable 115-channel mil i­
tary FM receiver/ transmitter . 47-58.4 MHz.
$17 .50 each. $30.00 pair. Schematic. hoo kup
and battery informat io n included. Add $7.50
sh ipping. V. THIERS, Box 6. Richboro. PA 18954

COMPLETE line of microwave television con­
verters and accessories to suit your needs . Con­
verters have a one year warran ty bac ked by a 3
year reputation . Call or wri te fo r complete speci­
f ications and pricing . Dealer inquiries Inv ited .
TRITON MARKETING, 1933 Roc kaway Parkway.
B roo klyn. NY 11236 (212) 531-9004

Earn up to 5600 a Week & Morel
No costl y school - The Origi nal FCC Tu ts·

~~~~~r ;~~~.~:~.~~.~h~:.::;:~~lli~~~I:~ 'S' . . - =-.:-
NeWly revised mult iple· choi ce .ums co .,.r all -,..-.- ~.~ -~

. reas tel ted on the .ctu.1 FCC Govt ....m! COfTlTtAftD.
~~crM:~:b:~rcr::r~~t~ee~Uired . $12.85 POlt · PRODUcnons !!5
De t. E P.O. Box 26346 SanFrancisco CA 94126

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC

Highly Effective Hom e Study BSEE Degree Pro­
gr am for Experi enced Electron ic Techn icia ns
Our New Advanced Plac ement Pro gram gronn

l~ 'I Credit fo r p reviou s SChooling 8; Professional Ex·

~
perience. AdYonce Rapidty1 OUT36th Yea r!

/ FREE DESCRIPIMLnERATURE I
Cook's Institute of ElectronicsEngineering

• DESK15 • P.O. BOX 211345. JACKSON. MS 39209

Inves tm ent unn ecessary. knowledge not re­
qu ired . sales handled by professionars. Ideal
hom e business. Wri te today fo r facts'
Postcard will do, Barta-RE-V, Box 248,
Walnut Creek, CA 94597.

EDUCATION & INSTRUCTION
UNIVERSITY degrees by ma il ! Bachelors. Mas­
te rs . Ph 'D's... Free revealing details. COUNSEL­
ING. Box 317-RE2. Tust in. CA 92680

MECHANICALLY incl ined ind ividuals desirin g
ow ne rship of Sm all Electroni cs Manu facturing
Busin ess - wi thou t invest ment. Wr ite: BUSI­
NESS, 92-R, Br ighton 11th. Brooklyn . NY 11235

PROJECTION TV ... Make $200.00 + per eveni ng
assem bli ng projectors... Easy... Results equal to
$2.500 proj ectors ... Your total cost less than
$15.00 Plans, lens & dealer' s info rmation
$14. 00 Ill ust rated information free ... MACRO-
COMGFFX, Washington Cross ing. PA18977.
Credit card ord ers 24 hour s. (215) 736-2880.

WINNERS! Bu ild on your techn ical skills to cre­
ate a su ccessful computer bus iness. Free report
tells ho w. SEABIRD PRESS, Box 461T. Lexing­
ton. MA 02173

PICTURE tube rebuilding equipment-we sell
and buy new and used equipment. Free training.
ATOLL TELEVISION, 6425 Irving Park. Chicago.
IL 60634. Phon e 312-545-6667

ANALOG delay. audi o. and music synthesizer
IC's p lus more! Free flye r. PGS Electronics, P.O.
Box 735B . Terre Haute . IN 47808

MICROWAVE 2 GHz. Best in the West! Dow n­
co nve rte r kit s $39.00. Comp lete with antenn a
and contro l bo x $99.00. Factory assemb led ­
90-day wa rra nty $159.00. GALAXY ELECTRON­
ICS, 6007 N. 61st Ave" Glendale AI. 85301 (602)
247-1151

O American Heart
y Associafion
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1.75
1.75
2.45
2.45
4.60
4.60
7.45
6.70
7.45

17.95
68.00

2.65
2.40

24.00
22.00

16 PIN
16 PIN
16 PIN
16 PIN
16 PIN
16 PIN
24 PIN
18 PIN
24 PIN
18 PIN
24 PIN

32 x 8
32 x 8

256 x 4
256 x 4
512 x 4
512 x 4
512 x 8

1024 x 4
1024 x 8
2048 x 4
2048 x 8

PROM'S

DUAL-IN-L1NE LOW PROFILE
I.C . SOCKETS

CONTACTS PRICE CONTACTS PRICE
8 PIN .08 22 PIN .22

14 PIN .14 24 PIN .24
16PI N .16 28 PIN .28
18PIN .18 40PIN~.40
20 PIN .20

e_URNDY

For every $100 order we
will send you at no extra
charge - 4 data books

valued at $25.00 - MOS
Memory Data book, Opto

Selection Guide,
Unitrode Data book, JFet
Applications and Specs.

~

Any order o"er 550
recei"e free - MaS
Memory Data Book

1.29
1.29
1.15
1.15

DYNAMIC RAM'S
P4060-30 4K (4K x 1) 300NS 22 PIN
P4116·20 t 6K (16K x 1)200NS 16 PIN
C4164·15 64K (64K x 1)150NS 16 PIN
C4164·20 64K (64K x 1)200NS 16 PIN

74S188N
74S288N
93417182S126
93427/82S129
93436/7620
93446/7621
93448/7641
93453/7643
93451182S181
82S185/7128
82S19117138

City

State Zip _
\ , fI/t

Name

Address

, FREE
ACTIVE'S NEW

Comprehensive Catalog
Write for a free copy

5.95

5.95

3.75

44.00

44.00

12.95

12.95

2.95
1.25
2.65
2.65
2.25
8.65
7.45

19.95
14.88

OPTOELECTRONICS

"
I oJ .09

.19

.14

.11

.24

.16

Creates almostany type 01 sound,
frommusic to gunshots and explosions.

~
I

SOUND & MUSIC
GENERATOR I.C.

SN76 477N (.600" Cente rs) 3.60
~~~66448877NN (.400" Cen te rs) 3.40

4.80
SN76489N 3.60

Free App lication Notes Avai lable.

L.E.D.
LED 209 T·1 3mm Red
LED 211 T-1 3mm Green
LED 212 T-13mm Yellow
LED220T-1 3/45mm Red
LED222T-13/4 5mm Green
LED 224 T·1 3/4 5mm Yellow

7 SEGMENT DISPLAYS
FND 500 /TIL 322
FND 507/ TIL 321A
MAN 71A I DL 707R
MAN 72A / DL 707

64K (8K x 8) 450NS 24 PIN

64K (8K x 8) 450NS 24 PIN

2101·35
2102·25
P2111·45
P2112·35
2114L·30
2147
2147
P2016-15
P2016-20

* * * MEMORY SPECIALS * **
ONE TIME PRICES ONLY -

STATIC RAM'S
1K (256 x 4) 350NS 22PIN
1K (1K x 1) 250NS 16 PIN
1K (256 x 4) 450NS 18 PIN
1K (256 x 4) 350NS 16 PIN
4K (1024 x 4) 300NS 18 PIN
4K (4K x 1) 55NS 18 PIN
4K (4K x 1) 70NS 18 PIN
16K (2K x 8) 150NS 24 PIN
16K (2K x 8) 200NS 24 PIN

EPROM'S
C2708·45 8K (1K x 8) 450NS 24 PIN
C2716 16K (2K x 8) 450NS 24 PIN
Sin gl e 5V Supply.Jnt el Pin Out
C2716/TMS251616K (2K x 8) 450NS 24 PIN
Single 5V Supply, T I Pin Out
C2532 32K (2K x 8) 450NS 24 PIN
TIPinOut
C2732 32K (4K x 8) 450NS 24 PIN
Int el Pin Out
C256-4
TI PinOut
C2764
Intel Pin Out

SHIFT REGISTERS
1404A TO·5 Singl e 1024 bit 2.98
3341APC FIFO IMHz 4.45
3342PC 64 bit 3.95
3347PC 80 bit 3.95 Z8G FAMILY
Microprocessor Chip Sets lBO-CPU 2 5 MHz 7.55

lBoA-CPU 4.0 MHz 9.45

6800 6500 8080 mt.~o U ~~~ ~:~~
FAMILY FAMILY FAMILY lBo-CTC 2.5 MHz 5.95

l8DA-CTC 4.0 MHz 7.65
6800 CPU 5.65 6502 CPU 6.95 8035 CPU 7.25 8224 3.44 lBO-OMA 2.5 MHz 17.99
6802 CPU 865 8039 CPU 7.95 8226 234 l8oA-DMA 4.0 MHz 22.95
6808 CPU 8·45 6504 CPU 7.45 8080A CPU 4.95 8228 4:97 m'~lg~~ ~.~ ~~z ~~.:~
6809 CPU 19:95 6505 CPU 7.45 8085 CPU 7.95 8251 5.95 l80A.S10/1 4:0 MH~ 27:85
6810 2.65 6520 5.45 8155 9.00 8253 8.45 l8o-S10/2 2.5 MHz 22.45

6821 2.65 6522 7.85 g~~~ ~~:gg g~~~ 5.95 m~sfri%2 ~ :~ ~~~ ~a~
6845 27.45 6532 1085 8212 2.25 8259 :.:~ lBoA-S10/9 4.0 MHz 21.54
6850 2.95 • 8214 425 8279 9·85 lBD·DART 2.5 MHz 11.95
6852 5.75 6551 11.65 8216 1:98 • l80A-DART 4.0 MHz 14.85

Two lui ....mes 01 produd dat3.

• Deluxe 2-Volume Set
(Hard Cover)

• New Sectio n on
PROM Programmers

• 62 Manufacturers
Data Sheets

• 2400 Data Sheets

REGULAR PRICE $82.50
Active 's Special
Introductory Offer $69.95

NEW 1982
IC MASTER

PLASTIC POWER
TRANSISTORS

TIP298 .46 TIP41C .78 TlP125 .73
TIP29C .50 TIP428 .77 TlP126 .93
TIP308 .49 TIP42C .84 TlP127 .86
TlP30C .53 TlPl10 .66 TIPt40 1.69
TlP31A .49 TIP1 11 .70 TlP1 41 1.94
TlP318 .51 TIPt12 .77 TlP1 422.31
TlP31C .54 TiP115 .66 TIP145 2.08
TIP32A .50 TlPl16 .73 TIP146 2.21
TIP328 .55 TIPl 17 .80 TIP147 2.62
TIP32C .59 TIP120 .65 TIP2955 .93
TlP41A .66 TlP121 .73 TIP3055 .85
TlP418 .73 TIP122 .77

LINEAR Ie'S
LM309K 1.56 LM741CH .58
LM323K 5.60 LM747CN .56
LM324CN .52 LM1488CN .64
LM339CN .52 LM1 489CN .64
LM348CN .96 LM2240CN 1.60
LM555N-8 .29 LM3403CN 1.19
LM556CN .52 LM4136CN .96
LM567N-8 .98 LM4558CN .44
LM723CN .44 ULN2003AN .84

Bi·Fet OP AMPS
TL071CP .52
TL067CP .89
TL074CN 1.85
TL081CP .44
TL082CP .78
TL084CN 1.64
TL430CLP .96
TL431CLP .96
TL497ACN 2.88

CMOS
CD4001 BE .22 -CO.a73BE .28
CD-4002BE _18 C=75BE .28
CD40Q6BE .59 C=76BE .59
C04007BE .24 C=78BE _28
CD4006 BE _67 CD4510BE .58
C04009BE _39 C04511BE .67
C0 4010BE .39 C0 4512BE .72
C04 0 11BE .22 C0 4514BE 1.68
CD40 12BE .39 C04515BE 1.68
C0 4013BE .36 CD4516BE .75
CD4014BE .56 CD4519BE .52
C04015BE _56 CD4520BE .69
C04016BE .32 CD4522BE .78
C04017B E .54 CD4526BE 1.25
CD4018BE .52 CD4527BE 1.59
C0401 9BE .48 CD4528BE .72
C0402QBE .68 C04531BE .84
CD4021BE .57 CD4!\32BE .84
C0 4022BE .79 CD4539BE .90
CD4023BE .19 CD4543BE 1.44
CD4024BE .44 CD4553BE 2.99
CD4025BE .20 CD4555BE .58
C04Q26BE us CD45/i6BE .58
CD4027BE .42 CD4581BE 1.85
CD4028BE .54 CD4582BE .69
CD4029BE .75 CD4584BE .42
CD4030BE .38 CD4585BE .79
C04033BE 1.67 CD4702BE 16.25
CD4034BE 2.44 C~l BE .25
CD4035BE .75 CD4062BE .25
C~BE .64 CD4065BE .47
CD4041BE .as CD4Oll6BE .59
CD4042IlE .54 CD4093BE .56
C0 4043BE .59 CD4099BE 1.75
CD4044BE .52 CD4104BE 2.36
C04046BE .79 40097PC .83
CD4047BE .72 4009BPC .97
CD4049BE .48 74COON .41
CD4050BE .32 74C14N .73
C0 4051BE .55 74C2ON .28
C04052BE .85 74C76N .41
CD4053BE .79 74CB5N 1.25
C04060BE .as 74C107N .35
CD40668E .54 74C161N 1.39
C04068BE .24 74Cl63 N 1.39
CD4069BE .25 74C173N 1.53
CD4070BE .29 74C175N 1.04
C04071BE .29 74C192N 1.4Q
C04072BE .19 74C193N 1.32

ON .23
,N .25
2N .24
3N .24
4N .26
5N .26
6N .3ll
7N .36
eN .26
eN .26
ON .25
2N .47
3N .42
-4N .42
6N .45
17N .45
~N .28
!2N .37
!3N .37
!5N .32
!6N .30
!7N .32
18N .48
!ON .22
l2N .42
33N .42
37N .38
18N .38
ION .25
~2N .44
45N .85
46N .84
4JAN .&5
SON .25
51N .2t
53N .29
54N .29
72N .36
73N .38
7.4N .36
7SH .42
76N .42
33A N .48
084AN 1.38
ill5N .66
I86N .3S
190AN .42
191AN .44
I92AN .38
I93AN .38
I94AN .81
I95AN ..54
'96 N .ss
'9 7N 1.at
.1 00N 1.58
' l04 N .&4
,107AN .44
.1 oo N A4
4110N .52
4111N .72
4116N 1.38
4120N 1.38
4121N .48
4122N .54
4123N .48
4125N .81
4126AN .48
4' 28N .&4
4132N .45
'4136N .$2
'4141N .84
'4l 42N 3.27
'4143N 3.79
'4144N 3.71
'4145N .1 7
'4147N 1.32
'4148 N .8t
'415ON 1.44
'4151N .44
' 4153N .38
' 4154N 1.44
'4 155N M
,4157N .52
''''OON 1.52
'4 16ON .48
,4 '61AN .&4
74162N .64
74163AN .64
74164N .64

AP PRODUCTS
TERMINAL AND

DISTRIBUTION STRIPS

ITL
STANDARD AND

~OW POWER SCHOTTKY

123285 12 Four TiePoint Terminals 2.40
Distribution Strip 3S ' x .35"

l23281 18 Four Tie Point Terminal, 2.80
Distribution Strip 4.9" x .35"

923277 24 FourTie Point Terminals 3.50
Distribution Strip 6.5" x .35"

923293 36 Four TiePoint Terminais 3.95
Distribution Strip 6.5" x .43"

923273 34 FiveTiePoint Terminals 5.35
Termrnal Strrp 1.8" x 1.36"

923291 5H,veTie PointTermrnals 6.75
Terminal Strrp 6S ' , 63"

923269 68 Five Tie Porn t Ierminals 9.55
Termrnal Strip 3.5" x 1.36"

923265 86 FiveTiePoint Termrnals 11.20
Termrnal Strip 4.9" x 1.36"

923261 128Five TiePorntTermrnais 14.00
Termrnal Strip 1.8" x 1.36"

MAIL ORDERS SHOULD BE SENT TO:
U .S .A . 133 FlanderS Road. Westboro. Massachusetts. 01581
Telephone orders & in q ui ri es (6 17) 366 ·0500

CANADA & FOREIGN 237 Hymus Blvd.. Po inte-Claire. (Mtl.). Quebec . Canada H9R·5C7

Foreign customers please remit payment on an international bank draf1 or inter­
national postal money order payable in U.S. dollars.

Prices are in U.S . dollars. Min imum order 510 .00

Add 53 .00 to cover postage & handling VISA AND MASTERCARD ACCEPTED.

CIRCLE 51 ON FREE INFORMATION CARD Advert isem ent valid th roug h Febru ary 1982



SATELLITE TV

McKAY SETS THE STANDARD FOR

COMPACT AM RECEIVING
ANTENNAS
DA100D OUTDOOR ANTENNA and
DA9-DL4 LOOP ANTENNA
For specs & details co ntact these dealers
HA RVEY RADIO & BARRY ELECTRONICS New York CIt y

~~LNF~~ ~~~~cfAil'sn~e~~:·R~~ge . NJ
EDMOND SCIENTI FIC CO. Barrmgton. NJ
ELECTR ON IC EQUIP MENT BANK vienna. VA (D.C, Area)
PROMAR Tampa . FL
FAANK L. BEIER RADIO INC. Jefferson . LA
THE BASE STATION Concord . CA
J· Y AR ELECTRONICS Toronto, Can ada
INTERN ATIONAL RADI O WORLD INC Vancouver. Canada

SpIcieI 0IIttsugs,oo
Kil includes all electronic and mechanical parts needed to
assembleacompleteoperatingEarth Station.Youprovidethe
labor and hand tools.
Included inthe kitare a12·loollullysteerable parabolicdish.
low noise amplilier. antenna. rotator. receiver. modulator.
necessary cables/connectors and complete assembly/
operaling instruclions.EVERYTHING - down tothe last nut.
bGIt and screw is prOVided.

Illustrated Brochurewith
CompleteDetails - $2.00

MICROTENNA ASSOCIATES
2335 South, 2300 West

Salt Lake City. Utah 84119

SATELlITE TELEVISION EARTH STATION KIT
LOW COST COMPLETE SYSTEM

800/854-7769 Local' 714/621-6711
except Te lex· 910·581-4990
CallI., Alask a, HawaII

~
G. E. McKAY & CO.
111 S. Co llege Ave.

C ~~r~::,xo~~,ogA 91711

FREE $200 value TYRO P.C. board set. when you
join our dev elopment grou p. Comple te systems
low as $700. Newest low cost designs. ant ennas.
group pu rchasin g, mor e. Info $1.00, membership
$50. 509-53 4-8088 6-9 PM PST. COMPUTER
SATELLITE SERVICES, 1604 N. Smith St.. Spo­
kane WA 99207

SATELLITE wa ll chart . 32" x24". co lor. Com­
municat ion s satelli te program min g and loo k
angles. $4 .50 un fram ed. GILLASPIE, 950 Beni ci a
Ave.. Sunnyvale. CA 94086. Visa. Mastercard
(408)730-2500

We don't just
sell information!
We Manufacture
Hardware!

From off sho re oil rig s,
data li nks to hot els
and backyard instal ­
lations , we wr ot e the
book. Constantly up­
da ted, our 94 Pege

techni cal inf orm at ion book and ca talog gives you all
the fact s. Inexpensive d ish es, feeds. telem­

et ry soft wa re , kits and more. Reco m­
mended reading by NASA, Th e Offi ce

of Con sumer Affai rs and quality com­
panies li ke Rockw ell/Collins. Send
$7.95 today! CALL

24-hro. C.O.D. Hortlne
(305) 339-7600

C SPACECOAST
RESEARCH CORPORATION

P.O. Bo x 442-E , Altamonte Spgs, FL 32701

Mike your f1nt investrntnt in ~t,llite TVII'lemlelliQtnl one'

'* e..,.. Ib ld bMk , .'fIRGtlktI- detailed . yetsimpat®
10 undefsUnd. Includes equi9ment costs. kits, turnkey
lNoolxturers - $7.95.
'*CIM,.saitoea_ AnItyJiI - 6'~oe computer print oul
IoQlts , II 11 satellites. A musllor any st1hon. $end lip
COde, longitude& blilude or nuresl.intersectiOn. - $995 .
* Bothof the aboYtlor only$16.95
INTERNATIONAL COMMUNICATIONS CO .

P.O. BOX 25036· CHARLOTTE . N,C. 28212

Satellite Earth Station
complete systems from $2,200.00

Send $4.00 for our
complete 50 page color catalog

TEl ELECTRONICS
P.O. Box181108, Dept. 286A. Memphis, TN. 38118

901 ·795-4504

SATELLITE equipme nt cata log . Over 25 of the
best manufacturers and supp liers. LNA's. receiv ­
ers. anten nas and co mplete systems covered in
detail. Four differe nt sections. $12.00 . TMS CO.,
P.O. Box 8369 . Rosevill e. MN 55113

S atelliteTV!
FOR THE HOME
Sick of Network TV?
Our receiver lets yo u get
over 75 channels o f tele ­
visi on directly from earth ­
orbi ti ng cable TV sate l­
lites! : HBO, Show ti me, su­
per statio ns, sports and
movies worldwide.

SATELLITE antenna: build your ow n low cost.
light weigh t. low wi nd resistan ce 12 ft. dis h. For
engineered dr aw ings. instruc ti ons. and bill of
mate rials. send $15.00 to KULICK ANTENNA, 88
Stan d ifor d Ave.. Sayreville, NJ 08872

~. ' ", - _ . iJ"fl" -:: '

I~i"~ · ' · :' .. ::~~.'~~ .,. .. ( ... . ..
, . .... :.: " . ' .

I ~" .; .I ... . •

_.. r . :" -- \
\

... _.- .
. / . . -..:..~

Better than Cable TV-Over 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the fami ly can
enjoy. No commercials, FREE movies , sports
and Vegas shows-worldwide, crystal clear
reception connects toany TV set. Big (8x 11 in.)
book loaded with details, photos , plans, kits­
TELLS EVERYTHING! Satisfaction Guaranteed.
Send S7.95 TODAY! Add $2.00 for 1st class (air mail) or call
our 24 hour C.O.D. rush order line (305) 862·5068.

GLOBAL ELECTRONICS,
P.O. Box 219-E, Maitland, Florida 32751

GEOSTATIONARY satellite TV antenna aiming
angles. Azimuth and elevation (true and mag­
netic) coordinates calculated by digitalcompu­
ter for your location. 23 satellites . send name,
address, your location's latitude and longitude
(deg. min. sec,); or distance and direction from
nearby town; or explicit geographical location in
your city; plus 56.50 to: HUTSON INDUSTRIES,
INC ., P.O. Box 155, Scooba, MS 39358

SATEWTElV
• SYSTEMS . COMPONENTS. LNA's •

• ANTENNAS. RECEIVERS •
WE CANHELP YOUI

HIGH FRONTIER
2230 E.lndlan SChool Rd. PhoenIx,AZ 85016

( 602) 950W008 .

SATELLITE Receiver kit. Ante nna Kit. IF St rips.
Mixers . IC·S. LNA 'S, Hardware. Al ignment ser­
vic e. LANEY SCIENTIFIC INSTRUMENTS, Box
20131. Jackson, MS 39209

SATELLITE TELEVISION
SATELLITE TV antenna, ·10 ft. fibe rg lass, com ­
p lete. polar mount, $1950.00. electronics at cost
also . TRI-STAR COMMUNICATIONS, Bo x 843,
Erie. MI 48133 (419) 726-1095

Enjoy Satellite TV Now

~[JraPlJTEA MARKET CENTER
~

COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00.1 1/2" by 1 column ~
(1 5/8") $82.50 . 2" qy 1 column (1 5/8") $110.00. All ads must be prepaid . Send order and remittances to Com­
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South , New York, New York, 10003.
Add ress telephone inqu ir ies to 212-777-6400. Frequency rates are available.

(J)
ozo
a:
l­o
W
-l
W

6
is
-c
a:

TEXAS

USED CO MPUTER TERMINALS,
PRINTERS. MODE MS. SUR­
PLUS ELECTRONIC PARTS .
CAT ALOG $1.00

RONDU RE COMPANY
THE COMPUTER ROOM
2522 BUTLER STREET
DALLAS. TEXAS 75235
(214) 630-4621

_"'you...MWCfb ...

lor AU. ClFUS UnItedway

RETAILERS

An ad for your computer
sto re in this space in
Radio-Electronics COM­
PUTER MARKET CEN­
TER puts you in touch
with our computer audi­
ence. They use micro­
computer equ ipment for
both business and
hobby interests. For
further details call 212­
777-6400.

MICRO USERS
COlorful 8 ', .11 I(X)° .J otasnc retere r« c
L.HOS save yOu lime anc euou Surpass....
l"o"'~k s . bookJets. &. fOld up paper summanes
't s.oec &.vcr.,. com pie te Cleat mfo on «rsuoc
non se t. disassembly. ASCU dl agram"i &
muc h more 100er5 01 oe hght80 users Ju st
55 .95 eacn . lAUd S1 p&h ,an) quan l Buy 4 eet
!:III) uee ZBO. 6502 8080 6 8085. 8048
Al GORIl HM S Full prompt money bdC~

qu aren tee Mu. ro LQ9IC Corp . P.O Bo .. 114·A
Hdc ...(..n soilc .... N tJ..... Jt:lI Se ~ 0760:'

SUPPORT ~
MARCH~
OF DIMES

Take stock in America.
Buy U.S.Savings Bonds.

110



rc.rn~tJlJ the first name in Counters!

Power.

The CT-90 is the most versatile, feature packed counter availab le for less
than $300.00! Adva nced design feature s include; three selectable gate times,
nine digits, gate indicator anda unique display hold function which holds the
displayed count after the input signal is removed Also, a IOmHz TC XO time
base is used.which enables easy zero beat calibr ation checks against WWV .
Optionally; an internal nicad battery pack.external time base input and Micro­
power high stability crystal oven time base are available. The CT-90,

performance you can count on!

9 DIGITS 600 MHz $129 95
SPECI FICATIONS: WIRED
Range; 20 Hz to 600 MHz
Sensitivity: Less than 10 MY to 150 MHz

Less than 50 MY to 500 MHz
Resolution; 0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)
10.0 Hz (600 MH z range)

Display: 9 digits 0.4" LED
Time base: Standard-IO.000 mH z, 1.0 ppm 20-40° C.

Optional Micro-power oveo-O.I ppm 20-40°C
8-15 YAC @ 250 rna

lliill.
CT·90WI...d,1 )U, .anwwy S129 ,95
CT·9QKll90 dayptlru .. " ,
r&lll y 109 ,95
,o\C·\ ACadapter 3,95
Bp·( Nu:a..tpack -+AC
AdapttrtCharacr 12.95
QV·l . Ml(~powi'r (hen
tllm b&~c 4995
El lema l time ban U,pl.ll 14 95

7 DIGITS 525 MHz

Display:
Time base:
Power:

SPECIFICATIONS;
Range; 20 Hz to 525 MHz
Sensitivity: Less than 50 MY to 150 MHz

Less than 150 MY to 500 MHz
Resolution; 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100 .0 Hz (500 MHz range)
7 digits 0.4 " LED
1.0 ppm TC XO 20-40 °C
12 YAC @ 250 rna

The CT-70 breaks the price barrier on lab quality frequency counters
Deluxe features such~ three frequency ranges ; each withpre-ampllfication,
dua l selectab le gate times, and gateactivity indicati on make measurem ents a
snap. The wide frequency range enables you to accu rately measure signals

from audio thru UHF with 1.0 ppm accuracy- that ' s .OOOI %! The CT-70 is
the answer to all your measurement needs. in the field. lab or ham shack.

PRICES;
CT-70 wired, 1 year warranty
CT-70 Kit, 90 day parts war­
ranty
AC-I AC adap ter
BP-l N icad pack + AC
adapter/ charge r

$99 .95

84.95
3.95

12.95

7 DIGITS 500 MHz $79 95
WIRED

Display:
Tim e bas e:
Power.

PRICE S;
MINl-l00 wired, 1 year
warranty _$79.95

'AC-Z Ac adapter for MI NI-
100 3.95
BP-Z N icad pack and AC
adapter/charger 12.95

Here's a handy, genera l purpose count er that provides most counter
functions at an unbelie vable price. The MINl-l00 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! Accurate measuremen ts
can be made from 1 MH z all the way up to500 MHz withexcellentsensitivity
throughout the range, and the two gate times let you select the resol ution
desired Add the nicad pack option and the MINI-l 00 makes an ideal addition
to your tool box for "i n-the-field frequen cy checks and repairs

SPECIFICATIONS;
Range; 1 MH z to 500 MHz
Sensitivity: Less than 25 MY
Resolut iorc 100 Hz (s low gate)

1.0 KHz (fast gate)
7 digits, 0.4 " LED
2.0 ppm 20-40 °C
5 YDC @200 rna

DIGITAL MULTIMETER $99 ~IRED

29.95

$159.95

119.95
14.95

10 Megohms, DC!AC volts
0.1% basic DC volts
4 'C cells

PRICES;
CT-50 wired, 1 year warranty
CT-50 Ki~ 90 day parts
warranty
RA-I, receiver adapter kit
RA-l wired and pre-program.
med (send copy of receiver
schematic)

SPECIFICATIONS;
DC!AC volts: (OOuY to 1 KY, 5 ranges
DC!AC
Current 0. 1uA to 2.0 Amps, 5 ranges
Resistance: 0.1 ohms to 20 Mego hms, 6 ranges
Input
imped ance;
Acc urac y:
Power.

Th e DM~700 offers professiona l quality perform ance at a hobbyist price.
Featur es includ e; 26 different ranges and 5 functi ons. all arranged in 3.

convenient. easy to use format. Measurements are displayed on 3. large 3~

dtrit. ~ inch LED readout wit h auto matic decimal placemen t, auto matic
po lar ity, overrange indication an d cv eeloed~r()[C'Ction up to 1250 volts on all

ranges, making it virtua lly goof-p roof TheDM~700 looks great , a handsom e,
jet black, ru gged ABS case with conve nient retractable til t bail makes it an

ideal addition to any shop.19.95
2.95

79.95
3.95

599.9 5

Display:
Tim e bas e;
Power.

SPECIFICATIONS;

Range; 20 Hz to 600 MHz The CT-50 is a versa tile lab bench counter that will measu re upt0600 MH z
Sensitivity: Less than 25 mv to ISO MHz with 8 digit precision And, one of its best features is the Receive F requency

Less than 150 mv to 600 MHz Adapter which turns the CT-50 into a digital readout for any receiver The

Resolution; :~oH~~~~~~~~~~ge) adapter is easily programmed fo.rany receiver and a simple connection ;o the
8 digits 0.4 " LED receiver's VFO IS all that is required for use. Add ing the receiver adapter-inno
2.0 ppm 20-40 °C way limits the operation of the CT-50, the adapter can be conveniently
110 YAC or f2 YDC switched on or off The CT-50, a counter that can work double-duty!

8 DIGITS 600 MHz

~
DM-700 wired, 1 yearwarranty
DM-700 Ki~ 90 day parts
warr anty
AC-l , AC adaptor
BP-3, Nic ad pack + AC
adapter/ charger
MP-l , Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

l "!J rTl .:' r~ 1J r_l r1l (" ' I (I'I .- [1I .:' im -:=- A~ II R\I \ Sat"fa <l,on gu a, a ntood . • • am ,nofo.l O da , ,, f not ploa ,.d
( -, 1. ~.. [ . r. [. • J l _ l . ~ •• I::..::t:I ~~ . I. fv , n l" o1lg lno l ' a Im fOI I.fv nd Add 5~ ' 0 1 \ hl pp lng ' ~

J Pl~ON F ORDF RS In \ Vlo nc. to o mo .l mum of S 1Q O...., \ eo\ od dl S' . COO add
2575 BAIRD RD.• PEN FIELD, NY 14526 CALL 716-586-3950 S1 O,do"und., S l O , ad d S1 SO Ny .o"don" add 7'" to .

For high resolution audio mea surements, multiplie s
UP in frequency.

• Gr eat for PL tones
• Mult iplies by 10 or 100
• 0 .01 Hz resolution!

529 95 Kit $39 95 Wi red

Telescopi c whip antenna- BNC plug $ 7.95
High impedanc e probe, light loading . 15.95
Low pass probe, for aud io meas urements ... . ... . .... . . . . . . .. . . 15.9S
Direct probe, general purpose usage . . . . . . . . . .. .. . . . . . .. .. . . . . 12.95
Tilt bai~ for CT 70, 90 , MIN I-l00 . . . . . .... .. . . .. .. . . . . ... . . . 3.95
Color burst calibration unit, calibra tes counter

against color TV signal. 14.95

For measur ing extreme ly weak signals from 10 to I,co:J

MH: . Small sue. powered by plug transformer-included.
• F lat 25 db gain
• BNC Connectors
• G reat for snilling RF with pick-up loop

534 95 Kit $44 95 W ired

"m
CD
:IJ
C»
:IJ
-c
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MINI FM MIC

Compac t size, only 2 "x 1"x%" . Transmit
to FM radio 88 -108 MHz. Exceptional
audio Quality . Transmits stable signal up
10900 tt . Complete kit irct. case, battery
& instru ctions. Only $1 3 .95 . Assembled
$18.95 . Add $1.55 S&H ea. Send 18¢
stamp for brochure .

S.E. Corp., Box 16969~R

Temp le 'rerraee, FI 33687

MICROWAVE television "downconverters" un­
der $50.00. High qual ity. easily assembled . Cata­
logue : $2.00 (refundable). NOS, Box 12652-R.
Dallas, TX 75225

PCB. 15c sq-m. Free dr ill ing . Satisfaction
guaranteed. INTERNATIONAL ENTERPRISE,
6452 Hazel Circle. Simi Valley. CA 93063

PRINTED circuit boards from sketch or artwork.
Kit projects . Free detai ls. DANOCINTHS INC.,
Box 261. West land . MI 48185

5685SW 80th Street, M iami, FL 33143
Call (305) 661-5534

POLYETHYLENE DIELECTRIC
RG213 nonconta m inat ing 95% Shield m i l spec .. 36c/ft .
RG58AU st ra nd ed MIL-SPEC 12c / I ' .
RG8 U 95°0 Sh ie ld M IL SP E C . . . 31c/ft.

LOW LOSS FOAM DIELECTRIC
RG8X (mini 8) 95% shield 17e/fl .
RG8U 97% Shi eld 3Oe/fl.
RG58U 95% shield lOC/II .
RG58AU stra nded cent er 80% shi eld 11e/ft .
RG59/U 100% foi l shiel d TV Iype IOCIfl.
Rotor Cabl e 2-18 ga 6-22ga . .. . . . . . . . .. .. . • • • 19c/1t .
Cable -sh ipp ing 53.00 l sI 100 fl .• 52.00 each add'i 100 fl .

CONNECTORS
PL -259 & 50·23'1 10/$5 .89
Reduce r UG·1750r176 101$1.99
UG-255 (PL·259 to BNC) $3.50

Conneetors-shipping 10% add'i . $1.SO minimum

FREE CATALOG
COD odd 51.50- FLA. Re s . odd 4% Soles Tn

NEMA L ELECTRON ICS

PROJECTION TV...Convert you r TV to pro jec t 7
foot picture. Results equal to $2.500 projector.
Total cost less than $20.00. Plans & lens $16.00.
Illustrated information free . Cred it card orders ...
24 hours. (215) 736-3979. MACROCOMGFF
Washin gton Crossinq , PA 18977

MUSICAL car horn 64 tun es. No chips to buy . Kit
wi th case less horn . $31.95. Factory assembled
with horn , $41.95. Add $2.50 shipping. ELEC­
TRONIC SOUND, P.O. Box 401951. Garland . TX
75040

.----COAXIALCABLESALE-----.

MICROPROCESSOR trainer, leam by construct­
ing and programming a microcomputer for un­
der $70.00. Instructions/plans $6.00. MICRO­
DEVELOPMENT CORPORATION, Box 419, Ed­
wardsburg, MI49112

MICROWAVE HORN ANTENNA KIT
1.7-l6 CHI frtqutIICY Rango 17-19Ib C~ n Kit w/Assemb~ Instruct ions S3995'
Down eonvo1!r 8<l1rd 119.95' lw/Ant" .. Kit $14.951~
Parts Kit I.. BlWd $29.95' (w/AAt...... 8<l1rd $24.95)
eompl~ , Package (AAt"" l 8<l1rd &Parts KiU 179.95 •

MICROTENHA ASSOCIATES
2335 ~uth 2300 West. Salt lake City, Ulah 84119

Cbeck .. YO only- Allow 2~ WetU Od ~'ry (Colt includes lbippin~

'Utab Rrsidtnts PI"" Add 5\ salrs Tax

NEGATIVE ion generators. Send for free infor­
mat ion to THE SEAWARD COMPANY, P.O. Box
2039 Burbank CA 91507

MICROWAVE downconverter kit $169.00. In­
c ludes everyth ing. Informative catalog on sub­
script ion TV products $2.00. J & W ELECTRON­
ICS, P.O Box 61. Cumber land. RI 02864

KIRLIAN pho tography as a hobby. Comp lete
plans for do- it-yoursel f mac hine. Includes easy
inst ruct ion s and ways to improve qua lity of
pr ints. $5.00. C.E.L.C. ELECTRONICS, P.O. Box
805 . Missouri City . TX 77459

~

8l 1l1* al--- KEYBOARD
/Ti/ . \ \ KITS

WERSI Organs are demonstrably superior
in overall Pterformance, to ALL.:commer-

cially bui t instruments, r;~ardlel:s of
price . Best of all, you save 1 to 2 ~ the
cost with our ea~y to build kits . Also
factory assembled .
And now - after 3 years in research I
the totally unp1cedented "Pian?ftar'
electronic p iano and much more. has
been unveiled to in ternational raves!
You have to hear it to believe it!
Explore the excitin~ world of WERSI,

Free in forma IOn88cka~e.
Call free, 24 hrs. : 1-8 -23 -38~
lin PAcall : 717/299-4327,9~

!j,k for "WERSI DATA PAK 33 "
lease specify Piano or Organ

~ ...specialists in CCTV
AT~h and computer monitors!

Videomonitors · color " BIW * TV cameras,
kits, parts ~ plans * Vlde~to-RF modulators* Freecata og. Phone or wrile. (402J 981-3111
I:l-RE Broadway Dakota City, HE. 68131

Ii

WAVE TV SYSTEM
• Preci sion 25" Paraboli c Antenna
• Prebu ilt Converter and Preamp
• Asse mbled Power Suppl y
• Low-loss Coaxial Cables
• One Year Warranty
• Com pletely Built and Tested

DATA SERVICE co. , ~

3110 Evelyn Street
Rosev ille. MN 55113
612-636-9469

PLANS & KITS

24 Hour COD Line:
312-672-6996

OSCILLOSCOPE performance from your un­
modified television for less than $25. Super sim­
ple . accurate. practi cal . Order Tele-Scope circ uit
board and plans $8.50. Get two for dual trace
$15. MICROGRID, Box 613. lthacll NY 14R50

SATELLITE TVRO parabolic alumi num dish.
local materials $500. Plans. fo rmu las $10.00.
WARD MICROWAVE, Box 100. Conway . NC
27820

S atellite
Television:

THE ILLUSTRATED
Jamescomm Report

$12.95 mailed 1st class
$18.95 ou tside N. America (air)

DECODE Mo rse. RTTY. and ASCII signals from
ai rwaves w ith new Code 'Star. LED readout or
connect w ith your co mputer/ printe r. Keyboa rd.
oth er items also availab le. Kits or assemb led.
MICROCRAFT, Box 513R. Thiensville . WI 53092
(414) 241-8144

JAMESCOMM Publications
P.O. Box 31

Crete, Illinois 60417

SATELLITE TV. Boo ks. parts . low- noise micro­
wave tra nsis tors. Specs and catalog $2.00. ELITE
ELECTRONICS, RR1. SI. George. Ontario . Can­
ada NOE 1NO
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There's no place like Radio Shack's Parts Place@)
No waiting! Huge selection! Top quality and value!

A DIVISION OF TANDY CORPORATION· OVER 8200 LOCATIONS IN 73 COUNTRiES

'TI
m
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:0
C»
:0
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[Q] Logic probe
Indicates high, low or pulsed
logic states with easy-to-read
LEOs. Overload and reverse
polarity protected.
22-301 . • . . . . . . . . . . . 19.95

IBJ Portable mini vise
Handy for soldering, glueing,
drilling. Instant vacuum mount
on any smooth non-porous sur-
face. 64-2094 2.99

[s] Tech books
Understanding Satellite
Communications Systems.
256 pages. 62-2018 . . . 2.95
Understanding Optronics .
62·1384 2.95
Understanding Computer
Science. 62·1383 . . ... 2.95

IIJ Transformer
Primary: 120 VAC. Secondary:
24 VAC at 300 milliamps. Top
quality. 273·1386 3.49

[aJ Binding posts
Pushbutton release and sea
cure contact . One red, one
black.
274-660 ... .. Pkg. of 2/1.3!!

['l] PC transfers
Simply rub strips, circles, pads
on your board and etchl
276-1577 . . . . . Set of 4/2 .49

~ Project cabinet
Distinctive 2-tone styling with
easy-to-work end panels .
2'I, x5 x5'1.." 270-218 . . 7.95

IMl Three mini motors
Ideal for solar displays, models
and more. 1'/ , to 6 VDC .
273-208 .. .. . Pkg. of 3/1.49

[fj) Test clips
Spring action-a "must" for
testing on crowded boards.
3'h" long. One red, one black.
270-352 .. . .. Pkg . of 2/1.69

[Q] IF filter
SFE1o.7MA5-A. Full-spec,
3-lead ceramic device for 10.7
MHz FM IFs.
272-1301 . .. . Pkg. of 2/1.99

If) Schottky IC sale!
All are first-quality devices, in·
elude pin-out and specs.

Type Cat. No. Reg. SALE

74LSOO 276-1900 .79 .59
44LS02 276-1902 .79 .59
74LS04 276-1904 .79 .59
74LS08 276-1908 .79 .59
74LS32 276-1915 .89 .69
74LS74 276-1919 .79 .59
74LS75 276-1920 .99 .79
74LS90 276-1923 1.09 .89
74LS123 276-1926 1.49 1.19
74LSl38 276-1939 1.19 .99
74LS161 276-1931 1.39 1.09
74LSl64 276-1932 1.39 1.09
74LS175 276-1934 1.19 .99
74LS193 276-1936 1.49 1.19
74LS240 276-1940 1.99 1.49
74LS244 276-1941 1.99 1.49
74LS245 276-1942 2.99 1.99
74LS367 276-1835 1.29 .99
74LS373 276-1943 2.39 1.59
74LS374 276-1944 2.39 1.59

NEW!

ltadl8/haeK

I8J

[8J IF amplifier
MC1350. Operates from DC to
beyond 60 MHz. a-pin DIP with
specs. 276-1758 2.19

[JJ Video detector
MC1330. Excellent linearity.
Usedin manylate-model TV re­
ceivers. Separate video and
AFToutputs. 8-pin with specs.
276-1757 2.49

[KJ FM detector
MC1358/CA3065. IF amp, FM
detector, audio driver in a
14-pin.276-1759 1.79

[] Ohm's law guide
Pocket slide rule solves Ohm's
law and parallel resistance
problems-a realtimesaver for
your workbench!
271·1211 4ge

fA] SPOT DIP relay
5 VDC, 56-ohm coli. Ideal for
transistor projects and low­
power switching . Contacts
rated 1 amp at 125 VAC. For
socket or PC board mounting.
Just 'I. x "I.X 7/,." .
275-216 2.99

l§l Mercury switch
Subminiature size, rated 100
milliamps at 24 VDC. Great for
anti-tamper alarms and posl-
tion sensing. 275-025 . . . 8ge

IQ] Lighted switch
SPST. Looks great in projects
or vehicles. Red LED In handle
glows when " on. " Rated 5
amps. 12 VDC only.
275-680 2.99 IE]

[Q] DPDT knife switch
For model railroads, reversing
polarity, antenna switching,
and many other low-voltage
uses. 275·1537 9ge

~ Six mini red lamps
Cute incandescents for model
railroads, dials, winken·blinken
boxes and more. 60 milliamps
at 6 volts. 5" leads.
272-1144 . . . . Pkg. of 6/9ge

IE] "Helping Hands"
This sturdy, fully adjustable
holder frees your hands for
easierbuilding and repair. Cast
iron base , nickel-plated
clamps. 64-2093 7.95

1GJ 25-range VOM
Ready·to-use Micronta'" muttl­
testerfeatures a mirrored scale
and 20,000 ohms per volt DC
sensitivity. Measures 0 to 1200
volts DC in seven ranges, 0 to
1200 volts AC in five ranges.
DC current, 0 to 250 milliamps
in four ranges . Resistance
in four ranges. Decibels, - 20
to + 63 in five ranges .
5'h x 371. x 'h." Requires ' AA"
battery. 22-202 27.95

Retail pr ices may vary at individual stores and dealers.
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Th is un it is a h igh
fidelity ste reo player
which will give yo u
yearsoflisteningplea­
su re and follow yo u
wherever you go .
Made by the same
compan y in J ap an
who use th e ..Big
Name ."
Co mplete set co mes
with 1 Stereo head­
ph on e. 3 AA size .1·
kali ne ba tt eri es , I
leat her like carrying
case for pla yer and 1
carrying case for stor­
age of4 cassette tapes
and I demo tape.

$12.50 PER KIT

POCKET STEREO CASSETTE PLAYER
WITH STEREO HEAD PHO NE

PRO FESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT

AUsolid state circu itry with hig h efficiency power tra nsistor
250388 end I C. vo ltage regula tor MC173 3 . Output
voltage ca n be adjust ed from O·30V at 1 amp curre nt
fim tted or Q·15V at 2 amp curre nt limited . Inte rna l
resistance is less than 0.005 oh m: ripp le a nd noise less
than 1 MV. d ual on pan el met er for vo ltage and amp
reading . • Iso With on boar d LED an d audible ove r load
indica tor. KIt co mes with pred nlled P,c. boa rd. instru ctio ns.
all ne cessary electronic components . tra nsforme r an d a
prof essio na l look meta l cab ine t. Th e best project for
school and the mos t useful inst rum ent fo r repairma n.
Build on e today'
MODEL TR 88 A 0 - 15V D e. 2 amp
MODEL TR 88 B 0 -30V D.e. I am p

* SPECIAL *

TA·3 23 6 WATTS TOTAL
30 W + 30W STEREO AMP KIT

EXCELLENT
PRICEI

$29. 50 PER KIT
$10.50 EACH

0· 30 Powe r Supply

$10.50 each

REGULATED DUAL VOLTAGE
SUPPLY KIT

± 4 ,... 30V DC 800 MA adjustab le. fully regulated by
Fairchild 78MG and 79 MG voltag e regula tor l.C, Kit

includes all electron ic parts.
filter capacitors. I.C . heat
sinks an d P.e. boa rd .

$59.50 PER KIT

MODEL00 1·0034
Transfor~er (Optiona\)

Th is is a solid state all transistor circuitry with on boa rd
stereo pre-a mp for most microphone or ph one inp ut.
Power output employs 2 pa irs matching Darlington Tra nsis­
tors . Driven by the popular 2N3053 Driver Tran sistors .
Four built o n board co ntrols for ; volu me , bala nce , treble
and bass. Power supplies requ ires 48 VET 2 .5 amp trans­
former . T.H.D. of less than 0.1 % between 100 Hz and

. IOKHz.t fullpower . (30 Watts + 30 Watts loaded by 8~) .

POWER SUPPLY KIT
0·30V D.e. REGU LATED

Uses UA723 and ZN3055 Power TR~
output can be adj usted from 0·30V . 2 : ..
AMP. Complete with PC board and all ~ .'
electronic parts. Tra nformer for POVJer
Supply. Z AMP 24V x 2 $9 .50

IN KIT FORM $18.50

.' " . • i f -t ~.:. · t~ ; ~"· · ,;:.:!'!,

-- - -- -'-.

NEW MARK UI
9 S te ps 4 Co l" ••

LEDVU
Ste reo level in dicato r kit with arc -shape display pa nel ll!
Th is Mark IIILED level indica to r is . new d ..ign PC boar d
with an arc-shepe 4 colors LED displ.y (cM nge co lorf rom
red. yellow. green and the peak output indicat ed by rose).
Th e power range is very large from - 30dB to + 5d B. The
Mark III indicator Is app licable to I wan . 200 watts
amplifie r ope retfnq voltage is 3 V·9V DC at ma x 400 MA.
Th e circuit uses 10 LEOs per ch annel. It is Vltry easy to
connect to the amp li fier, J ust hook up with the speaker
o utput !

MARK V 15 STEPS LEO
POWER OUTPUT INDICATOR KIT
All funct ions sam e as Mark IV but this is with
heavy duty aluminum front pla te -.and case.
Can be easily slot into the front pane! of your

.au to . truck or boat . Operates on 12V DC.

SOLID STATE STEREO·GRAPHIC
EQUALIZER PRE AMP KIT TA·2500

Speclficati<;ms: :.
• Teta l Harmo nic Distortion: Less than 0 .05%·· '
• .lntermoduJalion Distortion: (70 Hz:7Kl1z ~ 4 . 1SMP1"E

Method) Less than 0 .03 %
• Freq uency Response : Ove rall 10H z "" 1OOKHz
· +O.5dB. .,-IdB.
o RlAA Curve Deviation: (Phonoj +O.2dB. -0·.2dB

(30 Hz ,... 15 KHz)
• Channel separation (at rated o utp ut 1KHz)
• Pbo no,Tune r. Aux end Tape Monitor better than 7OdB.
• Inputs ensitivity and imp ed ance (1KHz forrate d outputl
Pho no: 2 MV 47 K ohms Aux: 130 MV 5 0K o hms
Tun er: 130MV 50K o hms Tape: 130MV 50K ohms
Gra phic Equalizer co ntrol: 10 Band Slide Control
Freq uoru:yBan ds: 31 .5Hz : G311z: 125Hz: 250Hz:500Hz:
1KHz: 2KH z: 4KHz : 8K Hz: 16KHz. • lso with .on ..pen el "
selec tor for Phon o . Tu ner. Aux I .nl! Aux 2.
Power S uppl y: 117 VAC
Kit co mes with all elec tronic componen ts. transformer.
ins tructio ns a nd a 19" rack mou nt typ e metal ca bine t.

MARK IV 15 STEPS LED
POWER LE\lEL INDICATO KIT

This new stereo level Indica to r kit can ish of 36-4 -oolor
1£D (15 per chann el) to indicat e the sound leveloutput of
your amplifier from - 36d B + 3dB . Co mes with a well­
dl:!signed silk scree n prin ted plesttc panel and hes a
selector switch to allowflwtinllor gradual output indicaling .

•Power suppl y is 6 12V D.C. with THO o n boerd input
sensitivity co ntro ls. This unit can wo rk with a ny,am plifier
from 1W to 20 0WI
Kit includes 7 0 pes. dr iver transistors. 38 pes,matched 4·
color 1£D. a llothe r electronic components. PC board and
front pa nel.

BUY 2 FOR
$4 .99

TA-lOOOKIT
$51.95

Power
transfonner

$24 .00 each

ModelV-Amp 500

REG. PRICE
$119 .00 EACH

OURSPECIALPRICE
$55.00 EACH

50 WATTS AUTO STEREO BOOSTER
BY VERTRONIX

Sp, 'lca ttons . e 50 watts RMS total (25W +
25W)

• Fre qu e ncy Response: ±
O.5dB. 20Hz ~20KHz

• TH.D.: 0 .2% at full rated
ou tp ut

• Input lrnpedence: 20K ohms
• Crosstalk : Better than 90dB
• Sensitivity: 1.5V for fu.1I

ra ted o ut put
• SIN Ratio: Greater than95dB
• Speaker Load : 2 ~8 ohms
• VoItageSupply:9~ 18VD.C

5W AUDIO AMP KIT
...• 2 LM 380 with Volume Con trol

~
IJJJJJJ JI Power Supply 6 18V DC

. ONLY
$6.00 EACH

100W CLASS A POWER AMP KIT
Dynamic Bias Class "A" circuit design makes th is unit
unique in its cla ss. Crysta l clear. 100 watts power ou tput
wi ll sat isfy the most pi cky fans. A perf ect combination with
the TA·1020 low T.I.M. stereo pre-amp
Specification s:
• Output power: 100W RMS into Bcohrn

125W RMS into q-ohm
• Frequ ency respo nse: 10Hz· 10 0KHz
• TH.D : less tha n 0 .00 8'.\',
• SIN rat io : better than 80 dB
• Input sensitivity: IV max.
• Power supply: ± 40 V @ 5 am p
• Gn p chan nel. needs two for stere o

" FISHER" 30 WATT STEREO AMP
MAIN AMP (15 W x 2)

Kit includ es 2 pcs. Fisher PA 30 1
Hybrid IC . 11 e lectronic parts with PC
Boa rd. Power supply ± 16V DC (not
included). Power band with (KF 1%±

Super Buy 3dB).Voltagegain33d B. 2OHz·20KHz.
Only $18.50

ONLY $44.50
X'Iorrne r

$4.50 ea.

2 WATT AUDIO AMP
Pre ass embled un its. All you ne ed is to hoo k up th e
speaker and the volume co ntro l. Supply vo ltage from 9"'"
15V D.e. measures on ly 2" x 3!1l'. making it good for

portable or discret e
applications.Comes
with hoo.k up data ,

LOW TIM DC STEREO
PRE-AMP KIT TA·lO 20

Inco rpo rates bra nd-new D.C. des ign th at gives a freq uen cy
respon se from OHz· IOOKHz ± ·0 .5 dB' Added features
like ton e defeat a nd loudness control 1\.'1 yo u tailor yo ur
ow n freq uen cy su pplies to elimin ate power fluctua tio n!
Specificati ons: • T H D. less than .0 05'X, • T 1.101 . less
than .0 05% • Freq ue ncy respo nse: DC to 10 0KHz .t
0 .5d B • RIAA deviation: ± 0 .2d B • SIN ratio: be tter
than 70 dB • Se nsitivity: Phon o 2MV47K / Aux. 100MV
l OOK. Outp ut leve l: 1.3V • Max output: 15V • To ne
co ntrol: bass ± IOd B @ 50 Hz/ tre ble ± IOdB @ 15 Hz .
Power suppl y: ± 24 D e. @ O.5A
Kit co mes with regu lated pow er supply. a ll yo u need is a
4 HV C,T. tran sformer @ 0.5A

1 WATT AUDIO AMP
All parts ar e pre-assembled o n a mini PC
Board . Supply Vo ltaqe 6 ,. 9V D.e.
SPECIAL PRICE $1.95 ea.
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CRYSTAL
CONTROllED

WIRELESS
MICROPHONE

SYSTEM

MODEL 96 8

$4.50 EACH

ULTRASONIC
SWITCH KIT

ELECTRONIC SWITCH KIT

~.$ 5 . 5 0 each

COND ENSER TYPE
Touch On Touch Off

uses 7473 l.C. and
12V relay

SUPER FM WIRELESS MIC KIT­
MARK III
This new des igned circuit uses high
FEQ. FET transistors with 2 stages
pre amp .Transmits FMRange (88·
120 MHz) up to 2 blocks away and
with the ultra sensitive condensor
microp hone that com es with the
kit.allows you to pick up anysound
within I S ft. away' Kit includes all
electronic parts. OSC coils. and
r.c.Board . Power supply 9V D.C.

$11.50 PER KITFMC·105

WEM·36 FM WIRELESS MICROPHONE
TEET MODEL WEM·36 is a factory assembl ed FM
wireless microphone power ed by two AA size batt eries .
Tran smits in the ran ge of 88-108 MHz with 3 transistor
circuits to meet with F.c.c.part 15 regulations . Elementis
built in a plastic tu be type case with an omni -directional
elec tret condenser microphone unit. By using a standa rd
FMradi o . signal can be heard anywhere on a one -acre lot.
Sound quality was judged "very good .". , [ .
MODEL WEM·36 $16.50 EACH

WHISTLE ACTIVATED SWITCH BOARD
All boards are pr e-assembled and tes ted. Your whistle to
its FET co nden se r micropho ne from a distance . as far as
30 feet awa y (sensitivity can be easily adj usted ) will tu rn
the switch o n. then match your whistle to it aga in. then it
turns off. Ide al for remote co ntrol toys.elec trical appliance
such as lights . co ffee pots. TV. Hi-Ft. rad io or othe r
proje cts. Unit works on 9V D.C.

No FCC license
req uired .

OURPmCE

$49.50
ADDITIONAL

MICROPH ONE
[TRANSMITTE R)

AVAILABLE
AT$28 .00 EACH

BV= 60 V $3 .00
l.c. = JO A per pair

$12.50 EACH

. ..-'1 - - - .

,. 12:0 0

MODEL 00 1·00 76

* NEW ITEM *

MUFFINFANS FOR EQUIPMENT COOUNG
These fans are pul,dout from
used co mputers.~t carefull y
cleaned by ultraso ic cleaner.
All in "like-new" co nditio n.
Size 4 11/1 6" x 1·1 /2 " x
4 11 /1 6" .
MODEL MF505

$9.50 EACH

$6.50 Per Kit

PRESS·A·LIGHT SElF
GENERATED FlASHLIGHT

Never worry about ba ttery . EXCLUSIVE!$ 3 .9 5 ea.
beca use it has no ne! Easy to I:.
carry in poc ket an d handy to
use. Ideal for emergency light.
It generates its own electr icity
by squee zing grip lever . Put
one in yo ur car. boat . camper
or home. You ma y need it
som etime ! ~

13 FUNCTIONS LCD TIME MODULE
• Displays month, date and

da y of the week
• Displays hour. minute and

second
• AM. PM Indicator
• Alarm I and Alarm 2 (Inde­

pend ent)
• 10 Hours Stop Watch
• 12 Hours preset teble count

MODEL 00 1·0062 down time
• Hour Charm Indicator

$7.94 EACH • Back light by touch of the
switch

These modules are brand new and made by U TRONIX.
Designed for a man's watch. Can be used for many applica­
tions. Comes with 2 silver batteries and the ceramic round
transducer.

~,~ FORMULA INTERNATIONAL INC. 2/82

II!:f; ~ . Se nd 51 00
~~ 1I\We~ lhcMr ~~j)o,oIcn.u. 0... ~If For Oet a'iled

'to"- nc I xiio-UA"iiidi 1 .. Cat alogue
..a, 2~·.

MonomumOrd.. $10 00/C.al ,1 ~'oOentl Add e"'oSa lft Ta~
Phone Orders Acc~tecl 0tI V.. a or MC ON LY. NO C O D / SlOr. Houri 1001 Mon In", Sal

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA

MJ2955 PNP I 50 WattsBV~60 V $3. 50
2N305 5 NPN Le. ~1 5 A per pair

MJI 5003 NPN250 Watts BV= 140 V $12.00
MJI5004 PNP 1.C.= 20 A per pair

DIGITAL TIMER/CLOCK
• £4 Hou r prese t time to turn o n or off
• 12 Hour green 0.5" display for time
• o perated on 1 2 ~ 16 V A.e.
The whole time r is self
conta ined in a compa ct
plastic case {as seen in
photo I. Designed for VT R
with push button switch
for easy setting. Limited
qua ntity available.

I NOW ONLY $ 1 2 .94 MODEL VEQ 0 143

SANYO ANTENNA SIGNAL BOOSTER
This Booster is specially designed for UHF Channels
(14-83) . After installed this unit (between the antenna input
cable and the UHF tuner) will have a minimum of 10dB
gain. that is approximately 2 times better than what you are
seeing now. Ideal for those who live in apart ments that can­
not put up an outdoor an tenna . Size is so small: only 2- x
I '/: " x I" . Supply voltage is 15 VDe.

BUY

NOWI

SPECIAL

PRICEI

ONLY

$15.50 PER KIT

All un its are brand new
from Sanyo .
MODEL 115·B-405A

$35.00 EACH

That sounds and plays like the
real thing. All units are brand
new but without the case. Func­
tion s of the game includ e
dou ble flipp er control. kicker
control. 1· 4 players . 3 spe ed
ball contro l, tilt switch. auto­
matic sco re. extra bonus cave
and ma ny more .Allsolid state
with LED pa nel. no mov ing
parts . Req uires 9V battery to .
ope rate. speaker not includ ed .

-.-.......- J .

~!;~,. . :
L,

~: .:a: ,~.~ ~ •

;.-~ '.. " . -~

HOCKEY

ElECTRONIC PIN BAlL MACHINE

PART " 57456

A perfe ct gift for yourself or friends .

SPECIAL $8.99 EACH SPEAKER $1.25 EACH

ELECTRONIC MUSICAL TELEPHONE
REST KIT

This telep ho ne rest ca n be used as a doo r charm. an
audi ble ind icato r and for man y other so und projects. Th e
special custo m made l.C. is pre pr ogra mmed with 4
musical tunes. Kit co me s with a nice looking plastic case.
pre-drilled P.e. board . volume control. special so und l.C.
speakers and all electro nic co mponents and instructi ons.
Idea l for hom e or scho ol projects.

TENNIS

TV GAME BOARD
PLAYS 4 GAMES: TE NNIS: HOCKEY: HANDBP LL

AND JA I·ALAI.
All boar ds co mplete with all parts read y to play. Requ ires
6C size batteries and a small speaker for sound effects.
The boa rds were surplus from a famous game man ufac­
turer. The y will play on all US standard black and white or
co lor TV sets . (Reg ular p rice fo r these ga mes we re $39.50
each) O UR PRICE ONLY $6. 50 EACH

Tuner is the most important part for the circuit. Don't let
those $19.00 tuners fool you!

FOR COMMERCIAL FREE
TV BOX BUILDERS

$ 2 .50 LM 78 15 $ 120
$2 .00 NE 56" $ 2.00
$300 Connector, Set $1.00
$ 1.00 LC Socket Set $2 .00

LI-1 38 0 $2 .00 Marchinq Trensformer S 'lqu
Sa nyo UHF Tu ner $35 .00 Tol rtod Coil,
Cap acitors Set $ 12.50 (Set of 4) $300
Resistors Set $2 .00 Speak er Cab inet $ 12.95
Tr im Pots: Tra nsformer

Trim Caps Set $ 13 .50 18V 800 MA $3 .0 0
Pots and Kno bs $2 .00

We sell you all the above compone nts in a package for
$ 12 5. 00 and you will rece ive a free predrilled P.C board
and instructions at no charge!

SANYO UHF VARACTOR TUNER
For UHF CH 14 83

Tun ing voltage + I V'" +28V D.C Input impedan ce 75
OHM . LF. band width 7 - 16 MHz. Noise figure 11.5dB
MAX. Size 2W ' x I W ' x W '. Sup ply voltage 15V D.C.

Sound LF. = 58 .0 MHz.
Video LF. = 62.5 MHz.
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ELECTRONIC
ORGAN KITS

3-4 Manuals

COMPUTER SOFTWARE
HP-41C software . Elec tr onics . eng ine er ing . busi ­
ness appli cations. Free info rmation. SOFTWARE
SPECIALISTS, INC., Dept. RE/1. Box 329 .
Sp ring boro. OH 45066

CASSETTES/REEL-TO-REEL
TAPES

OPEN reel tape-mostly Ampex, used once, un­
spliced, unboxed. 1800 ' 50 reels; $65.00. Sam ­
ple: $2.00. 3600' 10 reels ; $25 .00. Sample: $2.50.
New, premium C-60 cassettes; sample: $1.00.
AUDIO TAPES, BOX 9584-G, Alexandria, VA
22304

6 Arnerican Heart
v Associafion
WE'RE FIGHTING FORYOUR LIFE

ORDER No. 177AE04 7

[§L~ ROUTE 9N.
PLATTSBURGH. N .Y . 12901
T.I .: (518) 561 -8700.

PROFESSIONAL MUSIC
SYNTHESIZER PLANS

This manual contains complete plans and sche­
matics for 5 professional synthesizers. Inc luded
are a polyphonic, monophonic , 2 voice duo­
phonic, 4 voice duophonic and a bass syn­
thesizer. Additional circuitry like glide, noise,
LFO's, etc., is also included. Send 515 to SYN­
TEX, 702 117th PI. SW, Everest, WA 98204

SUPER class-A: preamp, 120W power amp and
many other high-power audio kits. Free flyer.
Florida agent wanted. AUDIOVISION, 578 Marlee
Ave., To ronto . Canada M6B 3J5

CABLE TV converters and equipment. Plans and
pa rts . Bu ild or buy. For info rmati on send $2.00.
C & 0 ELECTRONICS, PO Bo x 21. Jenison, MI
494 28

PHOTOFACTS fo r televisions. Complete set
th rou gh number 1941 wi th 6 heavy-duty cabinets
all in excellent co ndi t io n. Only 52 .300.00 but
hurry . th ey won't last long at this pri ce. Call co l­
lect 503 /389-4 157

SAMS SCHEMATICS

ADD CURVE-PLOTTING to your ohmmeter
(VOM , TVM . VTVM). Simple mod . Details $3.50.
HOCOLO LAB., PO Bo x 176. Wa ltham, MA 02254

30 tune melody mi croprocessor $6.95 ea. 2 for
$6.50 ea. 6 for $5.50 ea . Add $1.50 shipp ing .
Sp ecs only , 50c . SRJ INTERNATIONAL CORP.,
1936 Hillman Ave.. Belmont CA 94002

~HEATER andCLASSICAL
Refundable Parts

Wu rlitz er reproductions Brochure $2.00 Catalog $1.50

• DEVTRONIX ORGANS, INC., Dept 60
•.... 6101 WAREHOUSE WAY. SACRAMENTO. CA95826

BURGLAR alarm . home or aula. Optically
sens ed . no switches. Ele ctronic police type si­
ren. Schemati c $4 .50. THEIS ENTERPRISES, 29
Ivy Ct .. Maple Shade. NJ 08052

~ WRITE FOR

2~McGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (1116) 1142 509'.l

1901 MCGEE STREET KANSAS CITY, MO. 6oi1O&

USE

YOUR

CARD

READER

SERVICE

DON'T
FORGET

Cable T.V. Equipment
In Stock

Complete Satell ite Systems
o Micro-Wave T.V. System
• Preci sion Parabolic Ante nna
• Adva nced Down Convert er
o Power Supply
• Low-Loss Coaxial Cab les
o Complete - Ready To Install
Call Toll-Free 1 - 800 - 626-5533
SOUND & VIDEO RESEARCH

P.O. Box 19462
Louisville KY 40219

MICRO·
VIDEO II

--------------"'''E "'A .AFE....'''' , 'Ne.P.O. 80x 2561. Dept. RE·2 Delray Beach, Fl 33444
sendsus plus52.50shiPPing &handling

or call our 24hr. C.O.D. order line 13051 845·4447Name _

Address

CBRADIO

o "'IIN A"T.""A5399
°PR_MP..'F'I1R

.R.e.,,~ R
MOl COMPlETE RfCEMT«; SYSTEM

I ·
JUST PUBLISHED: B* 111 BDOI Biles
a naltll Of IP dattd IlfGrilatlol 01 ..
o Alttlus • low Hollt A.pllfltrs • r.4
SOIlCIS . Rtetll rs 0 Strwicil • Ullp·
.tlt • Iumctlms 0 Ilel 10rt.
Our book takes the mystery out of tile SIlphlStlcated technology
of satellite transmISsIon and reception. ThIS volume represents all
tile essentlal knowledge .adt tasyto lid rstud, andwillshow
you how easy It IS to havea 90channel reception system SIl that
you can enjoy: fl~t run mOV1es. forelgn films, Las Vegas enter­
tainment. live sports. and much more. Everything being telecast
In tile world couldbe you~ at a twISt of a knob!

GE T more CB channe ls and range! Frequency
expanders, boosters. speech processors. how-to
books. p lans , modi f icati ons. Catalog $2. CB
CITY , Bo x 31500RE. Phoenix. AZ 85046

• 750 Ohm to
3DOOhm Ada pter

• 60 Feet Coax Cable
with Connecto rs

• 3 Feet Coax Cable
with Connect ors

EXP.

le·1JllLARM
o

,I snooze 1000 oW

. I ~: ~

'12 'S O' l li . _J- 1

PMo

on ly

$295.

With bullt-i n-c onverter to channel
2, 3, or 4 of any standard TV set.

Deater inqu iries invi ted.

BROAD BAND MICROWAVE
RECEIVER SYSTEM
1.8GHZ to 2.4 GHZ

• 24" Dish
• Feed-H orn Receiver
• Mount ing Bracke t
• Mo unti ng Clamp
• Inst ru cti ons

• 300 Ohmto 75Ohm
Ada pte r

Line of sight to 250 mil es.
Will receive wi thin the frequency band from satelites.
primary microwave stations, and repeater mic rowave
booster statio ns.

CONTENTS: Comp letely packaged in 19"x19"x4 1/2" corrugated
carton comp lete with list.

WARRANTY:
180 days for all factory defects and electron ic fail ures for normal
useage and handling. Defecti ve sub assembli es wi ll be replaced with
new or re-manufactured sub assembly on a 48 hour exchange
guarantee.

Th is system is not a kit and requires no addi tional devic es or
equipment other than a TV set to place in operation.

RANGE:
SCOPE:

SIGNATURE

CARDNO.

CITY, ST..ZIP

• CO:!~~k~~~~OU~~!~:'~~;}~C.
1380 E. Ed inger . Unit CC Santa Ana . CA 92705 (7 14) 558·3972

NEW! JUMPER WIRE DESIGN ASST.
Contains 350 wires cut to 14

different lengths. to fit breadboard
~ modules. Pre-cut. pre-formed and

l
illlI. individUally color-coded. All wire solid

. ,..,_ tinned. 22 gauge with PVC insulation.
;- acked in convenient. sectioned box. S9.95

SAVE TIME AND MONEY!
6100 .
UNIVERSAL; ­
DESIGNER

ADDRESS

NAME

0101 SOLI D STATE
CLOCK/CALE
BIG 2W' DISPLAY
o 12/24hour selectable
o Alarm output Kit $49.95

Assembled 579.95
Oak Case$29.95

SatistacUon Guaranteed on All Assemb led Unit s

E.--~ ' 4803 N E. 401h. RE022
......,..... Red mond . WA 96052

FOR FAST 800 426 1044 0 VISADELIVERY CALL 1- - -
TOLL-FREE 0 MSTCD

CIJa
Z
o
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1."2."
2."
2.-i9
2.59."."10.95

10."
1.69

10.95
s...
' .7>
7.50
7.50
.19
.19

L M702H .79
LM10J CN .• 9
LM709N .29
L M710N .79
L M711N .79
L Mn 3N .69
LM7JJN 1.00
L M7J9N 1.19
LM741CN .35
MC174ISCG 1.00
L M747N .79
LM748N .59
L MIOI4N 2.75
L MlJ ION 1.95
L MI-isaC N .59
LMI4II N 1.25
L MI4I9N 1.25
LM I496N 1.95
L MI556V 1.75
L Ml lOON 2.95
LMI S7IN 5.49
L MII72N 5.49
L Mla77N..g 3.25
L MI 8I9N 3.20
L MI896N 1.75
L M2002T 1.49
L M2an p 2.05
L M2I1IP 2.25
LM2896P-I 2.25
LMJlI9N 2.95
L M3900N .69
L MJ905C N 1.25
L M3909N 1.15
LM 3914N 3.95
LM 3915N 3.95
L M3916N 3.95
RC41315N 1.25
RC 415INB US
RC 4194T K 6.~

E~~ ~:g
ICL I03IB 4.95
L Ml JOION 1.29
LMI 3600N 1.49
7S13IIN 1.95
75450N .19
7545ICN .39
75492 .19

74C221
74C240
74C244
74C373
14C374
74C901
74C9OJ
74C911
14012
74C915
74C917
74Cm
74Cm
74C925
74C926
IO""1OC'l7

74C
74C95 1.59
74C I07 1.19
74Cm 2.9S
74C I54 3.95
74C151 2.25
74C I60 1.69
74C161 1.60
74C162 1.49
74C163 1.69
74C 164 1.59
74C ln 1.39
74C I74 1.39
74CI75 1.19
74CI92 1.59
74CI 93 1.69
74CI95 1.59

LINEAR
L M340T -5 1.25
L M340T· 12 1.25
L M340T -I5 1.25
L M34IP -S .75
L M141p..I2 .7S
L M34IP- I5 .15
L M342P-5 .&J
L M342P-12 .i9
L M342P-I5 .69
L MJ4I N 1.25
L M350K 5.75
L F 35IN .60
L F J53N 1.00
L F 355N 1.10
L F 356N 1.10
L M35IN 1.00
L M359N 1.79
L M37'ON 4.49
L M373N 3.25
L M377N 2.95
L M3S0N 1.25
L M381N 1.95
L MJI2 N 1.79
L M3I4N 1.95
L M386N-3 1.29
L M387N 1.45
L MJa9N 1.35
L M392N .69
L F J9SN 4.00
L MJ99H 5.00
T L494CN 4.49
TL496CP 1.75
NE510A 6.00
N E529A 4.95
N E53I H 3.95
NE 5JfiH 6.00
NES40 H 6.00
NE 544N 4.95
N E550A I.JO
NE 5S5V .39
LM556N .99
N E564N U S
L M565N 1.25
L M56!iC N 1.95
L M5fi7V 1.25
NE570N 4.95

n~nlL
Fu n c t ion Pr ice
CMOS P re c is ion T im er 1-i.95
S t o p w . t c h Ch ip . XT L 24.95
3l1.1 D igi t A/ D (LCD Dr ive) 16.95
IC, C ir cu it Bo a rd, D isp la y 34.95
31b Digit AI D (L ED D rl" . ) IS.IS
IC , Circuit Bo ard , DIsp lay 29.95
3.,., D igit AID LC D D is. H LD. 11.95
3lw't D ig it AI D LEO D Is. HLD. 17.95
Lo w Ba tt e ry Volt In d ic at o r 2.25

• CMOS LED S t op wa t ch jTlm e r 12.95
S t o P wl t c;: h Chip, XT L 19.95
Ton. Ga n.rator 5.15
T on. G.ner.tor Ch ip, XT L 12.95
Osc lll.tor Cont ro ller 6.50
Fraq . Count e r Ch ip , XT L 13.95
seven Dec.r.de Co u n ter 17.95
Clock Ge nerator 3.95
4 F u nc . CM05 S t op wa tc h CKT 13.95
4 Fu nc . S t o p wat ch cntc, X T L 19.95
a· Dlglt unrv. Cou nt e r C.A. 32.00
I- D lg lt F ra q . Count er C .A. 26.95
I- Digi t Freq . Count er C. C. 21.95
4-Dlglt L EO U p/ Down Co u nte r 12.95
&-D lg lt Uni v. LE D D ri ve 10.95
L CD 41f! D Igi t Up Count er D R I 11.25
I- Dig it u e tv. Co unter 31.95
5 F u nction Count er C hi p , XT L 74.95
CMOS B in Pr o g. T im e r/ C o u n t , r 4.95
CMOS Di vld e-b Y'25!i RC TI mer 2.05
C M0 5 BCD Prog . Time r/C ount er 6.00
C MO S BCD Pr og . Time r/ Count er 5.25
CM OS 555 Timer (a pIn) 1.45
CM OS 556 Time r (14 p in) 2.20
CM OS O p A m p Comparato r SMV 2.25
C MOS Op Amp E xt. cmvr. 5MV 2.95
C MOS Du al oe Amp Camp. 5M V 3.95
CM OS Tri oe A mp Camp. 10MV 5.lS
CMOS Q u,d OP A mp Comp o IOMV 7.50
CMOS Q ua d oe Amp Comp o 10MV 7.50

~~~~'~r~o~~~~t::to r ~:~
Mo no lit h ic Lo garithmic Amp 21.60
50pp m B"nd- GAP Volt Re f. Dio d e 2.50
Volt Re f/ In d ica tor 2.95
Volt Raf / lndl ca tor 2.95

.39

.39

.39

.39

.39

.7>

.39."1.39
1."
.19
.19

1."....."1.29
1.29

P.rt No.
70451P I
7045EV/Klt*
7106CP L
71O!i E V / K lt *
ll07C P L
7107EV / Klt*
7l16CP L
7117CP L
72011OR
720SIPO
72D5EV I Klt ..
1206CJPE
72QSCEV/ Klt*
7207AIP O
7207AEVIK It ..
72011PI
7209IPA
n l51PG
12l5EV/Klt*
7216AIJI
1216C IJ I
n16 0 1PI
12171J I
nIICIJ I
7224IP L
1226AIJ L
7226AEV/K lt*
7240IJ E
n42 IJA
7250IJE
7260IJ E
75S5IPA
7'55!i IP D
76llecPA
7612BC PA
7621BC PA
763ICC P E
764IC C P D
7'42C C P O
7660CPA
aoJaCC P D
I04I CC P E
8069CCQ
8211CPA
8212CPA

CAPACITOR CORNER
5 0 VOLT CERAMIC OISC CAPACITORS

V a lu e 1.lJ 10-99 100+ IVa tu e l-9 10-99 100+
10 pf .01 .06 .05 .ool j.lF .0II .06.~

~ ~~ :: :::~ ::'j}#F ::5: :: :~
100 pf .QI .06 .05 .00000 F .09 .01 .06

~g: :: :: :: :t7#F :n :~ :~
100 VOLT MY LA R FILM CAP ACI TO RS

.ool m f .12 .10 .07 , .02:2mf .13 .n.OI

.0000m f .12 .10 .01 .047m f .21 .17 .13

.0047m f .12 .10 .07 .Imf .27.23.17
,Olmf .12 .10 .07 .22mf .33 .27 .22

+20 " OIPPEO TANTALU MS (Solid) CAPACITORS
.1/3SV .39.34.29 1 1.5/35V .41 .37 .29
. IS/35V .39.34 .29 2.2fl5V .51 .45 .34
:n/35v .39.34.29 3.3j25V .53 .47 .37
.3J/35V .39.34 .29 4.7/25V .63 .56 .45
.47/ 3$V .39 .34.29 6.I125v .19 .69 .55
.61j35V .39 .)4 .29 15j25V 1.39 1.25 .95
l. Oj3SV .39 .34 .29 22/6V .19 .59 .55
MINI. ALUMINUM ELECTROLYT IC CAP ACITORS

Axia l 1-99 IllO-499 500+ R.dial 1-99 100-499 500+
.47/SOV .16 .14 .10 .41125V .15 .13 .12
1.0/SOV .19 .16 .12 .47j51JV .16 .14 .13
3.3j51JV .17 .15.11 1.01l6V ~ .15 .13 .12
4.7125V .111 .15 .11 1.0/25V .16 .14 .13
10/25V . Ia .15 .11 1.0/50 V .17 .15 .14
10/50V .19 .16 .12 4.7/16V .15 .13 .12
22/25V .19 .16 .12 4.7/25V .16 .14 .13
22/50V .2ot.2O . Ia 4.7/50V .17 . 15 .14
47/25V .25 .21 .19 10/ 16v .15.13 .12
47/50V .29.25 .23 IOj25 V .16 .14 .13
loo/2SV .211 .24 .22 IO/SOV .17 .IS .14

:~~ :~ :U :~ 1~i'v :~:U : :~
220/50V .49 .45.41 looj25 V .25 .23 .21

~~i'v :~ ::~ ::1 ~1I2~ :~ :~ :U
22OO/16V .119.79.69 470/25V .35 .31 .27

74COO
74C02
74C04
74COI
74CI0
74CI4
74C20
74C3O
74C42
74C...
14C13
74C74
74CIS
74C16
14C"
74C9Cl
74cn

Aa Se.n e n "Good Morning Americ. "
Replaces the Telephone Ringer Bell

wi th a Selection of 30 Famili ar Tunes

.,.......,...,...' ..........................
I .........
I ....

".1".....

10 Ohm 12 O hm 15 Ohm 11 Ohm 22 Ohm
$ 1.95ASST. 1 S ea. 27 Ohm 33 Ohm 39 Ohm 47 Ohm 56 Ohm 50pcs .

6& Ohm a2 Ohm 100 Ohm 120Ohm ISOOhm
$ 1.95ASS T . 2 S ea . lao Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm 50pcs.

470 Ohm 560 Ohm 610 Ohm a20 Ohm lK
$ 1.95ASST. 3 S ea . 1.2K UK U K 2.2K 2. 7K 50pcs.

3.3K 19 K 4. 7K U K U K
$ 1.95ASST. 4 Sea. 1.2K 10K 12K 15K 11K 50pes.

22K 27K 33K " K 47K
$ 1.95ASST . 5 S e a . 58K 6IK 12K 100K l20K 50pes.

150K lOOK 220K '10K 330K
$ 1.95ASST. 6 Sea. 390K ' 1OK 580K 6IOK '20K SOpcs.

1M 1.2M l.5M U M 2.2M
$ 1.95ASST. 7 S e a . 2.7M 3.3M J.9M 4.7M 5.6M SOpcs.

ASST.8R Includes Resistor A5StS. 1·7 (350 pcs.) $10.95 ea.

g..~: - ;~':~~'b~~ode DISPLAY LEOS ~'~D _c~r;hn;~a~t~~~l':n.,
Type Polarity Ht Pr ice Type Polari ty Ht Price
MAN I C. A .-red .27t1 2.95 D L G!I07 C.A.-green .500 1.25
MA N 2 5x7 D.M .-red .300 4.95 DL704 C.C.-red .XlO 1.25
MA N 3 C.C.-re d .125 .25 DL 707 C.A .- re d .300 1.25
MA N ~2 C. A. -gre en .300.99 DU2I C. C.- re d .500 1.49
MAN 54 C.C .-gre e n .300 .99 DU41 C.A .--red .600 1.25
MA N 71 C. A .-re d .300 .75 DU47 C.A.-red .600 1.49
MAN 72 C. A .- red .3OO .7S D L750 c. c .c-ree .600 1.49
MAN 74 C. C.-red .300 1.25 D L0847 C.A.-ora ngc .800 1.49
MAN a2 C.A .- y e llo w .XlO .49 DLO aso C.C.-ora nge .800 I.• ')
MAN 84 C.C .-yell o w .300 .99 D U 3B C.C .-red . HO .35
MA N 3620 C.A.--o range .XlO .49 FN Dl$I C.C . :t. 1 .3$7 .99
MAN J630 C.A.-orange :t. 1 .300 .99 FN D357 C.C. .357 .75
MAN J640 C.C.-orange .XlO .99 F N 0500 C.C . (FND5OJ) .500 .99
MAN 4610 C.A.--onn ge .400 .99 FN DS07 C.A. (FN D5 101 .500 .99
MAN 6610 C.A.-orange- D D .56O .99 HDSP.l40 1 C.A.-red .sao 1.50
MAN 6611 C.A.-orange f 1 .560 .99 HDSP-3403 C.C.-red .100 1.50
MAN 6640 C.C.-orang e- D D.56O .99 HDSP-3406 C.C . re d ±.!- .800 LSD
MA N 6650 C.C .-orange :t. 1.560 .99 S082.7151 C.A. ,R .H . D.-red .430 1.25
MAN 6660 C.A.-oran ge .560 .99 5012-77'60 C .C ••R.H . D.--red .430 1.25
MAN 6710 C.A.-red- D D .560 .99 5OS2-73OO 4x7Numer lc (RH D ).600 22.00
MAN 6740 C.C .-red- D D .S60 .99 50&2.7302 4x 7 N u m e rl c (L H D ) .600 22.00
MAN 6750 C.C .-red f I .560 .99 5012-7340 -iX7H xd c l.(0-9 /A-F) .600 22.SO
DL0304 C.C.-ora nge .300 1.25 4N2a Ph o to Xsist o r O p t o - lso l. .69
D L 0 307 C.A.-orange .300 1.25 LIT-I Photo X slst o r oetc- tsct. .69
DLG500 C.C .-green .500 1.25 MOCJOIO OPtically Iso l.Trlac D rl" e r 1.2$

COMPUTER GRADE CAPACITOR S
WVDC 'RICE 'I'D WVDC '''ICE 'I ' D WVDC 'RICE
1M US I. .... 11 .t.n 24.... 21 2"
211 ZU I. .... 11 In n.... ,. .tn

d :5 H:= i! U! ~:5 ~ i.5
I' lIS n .... 11 .t ts 50.... n 11S

t il SIS 14.... 11 l .1S l U ll lD I n
n In 14.... IS S.IS IS.. '1 I .IS

: I.E *:: ~ i:E ~:= ~: ~5
ill s.n l l .... '1 I .ts ..... '1 lIS

:: :.:: g:: ,: :: I:::: ~: :.:
ill U~ n... tI 'ts till .. 3 Il lS

OVER 200 OTHER VALUES AVAILABLE - CALL OR WRITE 'OR YOUR REQUIREMENT

$1 0.0 0 Min . O rd a r - U.S. Funds O nl y Spec Sh.ets _ 2 5 C'
Calif. Rnide nts A d d 6 " Sal es T a x Se n d 88., Postage for y o ur
P os tage- Add 5 " plus S 1 .S0 In su ran ce FREE 1982 JAMECO CA T ALOG

~~~J PHONE

ameco ORDERS
WELCOME

(415) 592·8097

MAIL ORDER ELECTRONICS - WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002

2/82 PRICES SUBJECT TO CHANGE

~ ~ ~w."j
~""".'O"."OI/OWI•• tU.'"

• Rule BriUlnl1 • Close Encount er. • Gr••nsleev8S • Pomp & Clrcum slance

: ~~d:oo.y :~~Jn~I~.~~t : ~;~I~f Tex.. : ~~~~T~~~l~~~f:lnor
• We, tm lnlster Chi mes • J ingle Bt!ll s • Star Spangled Banner . Shlye and a Haircu t

:~:i~~~~r~~~n~~tJ. Star : ~I~i~~nghs~: :~r~:u~nd Lemons : :~~h~~~~S%ll tz
• Deutschlandlled . 5& 110(" HOfnpfpe • Mozart Sonat a • La Marse llli ise
• God S..... the aueen • Ch. rge l FEATURES
Aep lace . mono tonous te lephone ringer be ll. Eas ily conn ec t. to any . tand.rd te leph one . Ca n be uu d

~~o;r~~ ~~ul:;I~~~eor;:~tl:~e ~e=~~i3:r ~::w:e~~I~~r~~~ld:~~:rt:(i~:~iJry~~~~~~~~'p~~e~
Micropr oce ssor co ntrolled . Adjustable volum. control . nd varl.ble tune 'PHd cont rol. Oper.te. on two
V-voll batteries or AC Ad.pter (not Included).

PT030 Phone Tunes $49.95
AD30 AC Adapter $8.95

~ DISCRETE LEOS -=== -""tTl" ) Rod/G'..n

X C556R .200" re d 51$1 MVSO .0&5" red 61$1
XC~56G .200" g reen 41$1 X C209R .125" red S/Sl
XC55!iY .200" ye llow 41$1 XC209G .125" gree n 4/$ 1
XC55!iC .200" crear 41$1 XC209 Y .125" ye llo w 4/$1
XC22R .200" re d 51$1 X C526R .185" re d 51$1
XC22G .200" gree n 41$1 XC526G .185" green 41$1
XC22Y .200" ye llow 41$1 X C526Y .185" ye llow 41S1
M V IOB .170" re d 41$1 X C526C .Ia5" ct ear 41$1

n
• LOW PROFILE SOLDERTAIL

(TIN ) SOCKETS STANDARD (TIN)
1·24 25-49 50-10)

1·24 25·.. 50-10)
a p in L P .17 .16 .15 14 p in S T .27 .,. .2414 p in L P .20 . l9 .11 16 pI n S T .30 .27 .2516 pi n L P .22 .21 .20 11 pin S T .35 .32 .30III p In LP .29 .28 .27 24 p in ST ." .45 .4220 pin LP .34 .32 .30 2a pi n S T ... .90 .3l22 p In L P .37 .35 .35 36pIn ST I." 1.26 1.152" pin L P .31 .37 .36 40 p in 5 T 1.59 1.45 1.302a pin L P .45 .44 .43

315 pin LP .'" ." .58

I' WIRE WRAP SOCKETS40 pIn LP .63 .62 .til
(GOLD) LEVEL #3

SO LDERTAIL (GOLD) 1-24 ,.-" 50-100
STANDARD a p ln WW ." .54 ...

10p ln WW ." .63 .58
1-24 ,..., 50-10) 14 p in WW .19 .73 .67

a pin SG .39 .35 .31 16plnWW ." .73 . 70
14 pi n S G ... .45 .41 IlplnWW ... .90 .3l
16 pi n SG .54 ... .44 20 p in WW 1.19 1.08 ...
lap in SG ." .53 .41 22 p in WW 1.49 1.35 1.23
24 pi n SG .19 .7> ." 24 pin WW I." 1.26 1.14
21 pi n SG 1.10 1.0) .90 21 p in WW 1.69 1.53 1.31
36 pin SG 1." 1.40 1.26 36 pl n WW 2.19 1... 1.19
40 pin SG 1.7> 1.59 1.45 40 pin WW 2.29 2.09 1.19

1/4 WAn RESISTOR ASSORTMENTS -5%

... 7400

SN1400N .20 SN74nN .29 SN14156N .19
SN740 1N .20 SN741JN .35 S N, 4!S7N .69
S N7402N .,. SN7474N .35 SN7416QN .19
S N140JN .,. S N 7475N ... SN7415IN .19
SN701N .zs SNR~N .35 SN74162N .19
SN1«l5N .29 SN7,09N , .0) S N 74163 N .19
SN7406N .3$ S N741C1 N .50 SN14164N .19
S N 7407N .35 S N7412N ." SN7416$N .19
SN1401N .29 S N1413N ." S N 74166 N 1."
SNl409N .29 S N 7415N .19 SN74Ui1N ' .19
SN7410N .,. S N7416N .35 S N74170N 1.9.
SN7411N .29 SN7419N 1.>, SN14172N .."SN7·U2N .35 S N7490N ... S N741n N I."
SN t4IJN .40 SN 7. U N ." S N 74174N ...
S N7414N ... SN7492N .45 S N 74175N .19
SN 7416N .29 S N l 4t3N .45 S N 74176N .19
SN1411N .29 SN7494N ." SN741n N .19
SN742QN .zs SN7495N .69 S N 74179N 1.49
S N 7421N .29 S N 7496N ." S N74110N .19
S N7422N .45 S N 7491N 10) S N74IJI N 2."
S N 74%3N .29 S N7 41lXlN 1." S N 74112N .19
SN7425N •29 SN14104N- ... SN741I4N 2."
S N7426N .29 5 N74105N .s, S N 7411$N 2."
S N1421N .,. SN74107N .35- S N 14190N 1.,.
SN7421N ... S N 74109N ." S N 74l1J1N 1."
S N74XlN .zs S N7 4116 N 1." SN14192N .19
S N7412N .29 SN14121N ." S N74193N .19
SN7437N .,. S N 74122N .55 S N 74194N .19
S N 74J1N .40 S N1..123N .ss S N 7419SN .69
SN74J\lN .,. S N7-iI25N ... S N1-iI96N .19
S N10W0N .20 SN1-iI26N ... SN14 191N ."S N1441N .19 SN1-iU2N .7> SN 141MN 1."
S N1442N .ss SN1-iI315N .7> SN 14199N 1."
SN140UN 1.10 SN1-i141N ... SN 1-i221N 1."
SN 1444N 1.10 SN1-i142N 3." SN 7-i25IN ...
SN 1'"5N .19 SN1-iI43N 3." S N14216N 1."
SN1 446N .19 SN7-iI44N U9 SN 14279N .19
SN 7441N ." SN1-i14SN .19 SN7 4ZS3N 1...
S N1441N .19 S N741-i7N 1." SN7 42S4N 3."
SN1450N .20 SN1414aN 1.29 SN1 4215N 3."
S N14SI N .20 S N 14150N 1.,. 5N 74315SN ."S N14SJN .20 S N7415IN .ss S N74166N .es
SN14 54N .20 S N 74152N .ss SN7 43157N ."S N14S9A .,. S N141SJN .19 5N7 4l61N ."S N1460N .20 SN741 54N 1.,. S N1090N 1.49
5N147'ON .29 S N 7415SN .19 S N74393N 1."

74LSOO .29 74LS 14LSI 92 1.15
14LSOI .29 74LS I93 1.15
74LS02 .29 7-iLS92 .7> 74LS l,.. L IS
14LSOJ .29 74LS9J .7> 74LS I95 1.15
14LS04 .35 74LS95 ... 74LS197 1.19
74L~ .35 74LS96 1.1. 74LS221 1.19
74LSOI .35 74L SI 07 .45 14LS240 1.49
1-iLS09 .35 14LSI09 .45 74LS2'41 1.49
74LSI0 .35 74LS112 .45 74LS242 1.49
7-iLS 11 .39 74LS U3 ... 14LS243 1."14 LS 12 . 35 74LS114 ." 74LS244 1."74 LS I3 .ss 74LS122 .19 74LS245 2."
74LS I4 ... 74LS123 1.,. 74LS247 1.19
74LS15 .35 74LS125 .59 14LS24I 1.19
74LS20 .35 14 LS126 .59 14L5249 1.19
14LS 21 •35 14LS132 ... 74LS251 ...
74LS22 .35 74LS U3 ." 14LS253 ...
74L.S26 .35 74LSlJ6 ... 14LS257 .19
74LS21 .35 74LSIJI .19 74L.S25& ."14LS2I .35 74LSI 39 ." 74L5260 ."74LS30 .35 74LS15 1 ." 7-iLS2fi6 .69
74LSJ,2 .35 74LSlSJ ." 74l.S273 1."74L.SlJ .59 74L.SI54 1.7> 14LS279 .19
74LS]7 .4S 14LSI 55 ." 74LS2I:J .19
74LS:JI .39 74L Sl$Ei ." 74LS290 ...
74LS40 .35 74LS157 .19 7-iL5293 ...
74LS42 •19 74L SlSa .19 74LS291 1.,.
74LS4 7 .19 74LSl6O 1.15 74LSJ52 1.29
74LS41 1.15 14 LS I61 L iS 74LS353 1.29
74LSft 1.15 74LS162 1.15 74LSJ65 ."74L SSI .35 74LS163 1.15 74LSJ66 ."74LS54 •35 74LS164 1.15 74LSJ67 ."74LS55 .35 74LS165 1.15 74L S J6I .w
74LS73 .4S 7-iLSl6I 1.19 14LSJ73 1."
74LS74 .45 74 LS 169 1.19 74LS 374 1...
74LS15 ." 74L SIto 1... 74LS375 ."74LS76 .45 74LS173 ... 74LSJa6 ."74LS7I ... 74L S174 ... 74LSJ93 2.49
" LS13 ." 74LS I7S ... 74LSJ99 2.49
74LS15 1." 74LSlIi 2." 74LS670 2."14LS115 ... 74LS I90 1.,. aI LS95 1."74LS90 ." 74 L 5 191 1.,. I I LS97 1...

74sao .45 74S 745243 1,.
74502 .4S 745244 1,.
74503 .45 745124 3." 745251 1.45
74504 .55 745 113 .55 745253 1.45
745 05 .55 745134 ." 745257 1.35
745 0B .50 745 135 1.19 74525ll 1.35
74SO'.! .50 7451 36 1.75 745260 .19
74510 .45 745 138 1.3, 7452ao 2.95
74511 .45 74S139 1.35 745 287 1"
74515 .4S 745 140 .19 745288 2.75
74520 .45 745 151 1.35 745373 3.49
74522 .45 145153 1.35 745 374 3.49
74530 .45 745 157 1.35 745387 2."
74532 .55 745158 1.35 745471 10.95
74538 1." 745 160 2." 745472 10.95
74540 .50 745 174 1.59 745473 10.95
74551 .45 745 175 1.59 74$474 12.95
74'" .50 745188 2." 745475 12.95
74565 .50 745 194 1." 745570 ,."74574 .75 745195 1." 745571 5."
74sas •19 74S 196 I." 745s n ,...
745112 .19 745240 ~.. 745573 ,...
745 113 .19 745 241 2." . 745940 115
745114 .19 745242 1,. 745941 115
CAJOIOH ... CA -L1NEAR CA3Oe'JN 3.7>
CAJ013H 2.15

CA.306QN 1,.
CAJQ'l6N 1"

C A3023H 3." CAJI30H 1.39
CA3QJ5H 2." C A.3060H 1.,.

CAJI40H 1."CA.nlN 2.0)CA3039H 1.35 CA3<E!N 2.0) CAJI60H 1.,.
CA3O«N 1.30 CA3OI3N 1.'" CA340 IN ."C AJ0S9N 3." CAJO!I6N .15 CAJ600N 3.50

CO'000 .39 C O 4098 2.49
CD4OO1 .39 CD-CMOS cO',," .7>
cO'." .39 CD4!107 ...
cO'"" 1.19 C04041 1.49 CO'... 1"
CD4OO7 .,. C 04042 ... CD4510 1.39
CO'''''' ... C040U ." CD4511 1.29
CD40IO ." CD4044 ." CD4S12 1.49
C D4011 .39 CO'046 1.19 CD4514 1"CD4012 .,. CD4047 2.50 CD4515

~"C04013 ." CO'''' 1.35 CD4516 1.49
CD4014 1.39 CD4 049 ... C045l1 1.19
CQ4015 1.19 C O'050 ." CD4519 .19
C 040 16 ." CD4051 1.19 CO''''' 1.29

en CD4017 1.19 CD4cru 1.19 CO'526 1.19
C D401a ... CO'053 1.19 C04521 1.19() CD4019 ... CO'''' ,." C O' ''' 1.95

Z CO'020 1.19 CO''''' ,... C04543 2.19
CD4 021 I." CO'050 1.49 CO'''' 11.950 CD4022 1.19 CO'''' .19 CO'S66 2.19a: CD4023 .29 CO'''' .39 CO'''' 2.49

I- CD402< .19 CO''''' .45 CO',.. .7>
() C O' ''' .23 CD4070 .55 CD4723 1."
UJ CO'Cl2< ,." C D4071 ... CO'''' 1."
...J CD4<l27 ." CD40n ... MC I4409 17.95
UJ C O' 021 ." CD407 3 .39 MCI44IO 18.95

C D4029 1.49 CD4 075 .39 MC I4411 15.956 CO'030 ... C04016 1.39 MC I4412 15.95

is CO''''' 3.49 C D407a .55 MC I4419 7."C O'035 ... C D4081 .39 MC I44JJ 15.95« CD4040 1.49 CO',", .39 MCI4531 2.49
a: CD409 3 ." MCI4S041 1."
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$3.05, ., ,,3.0,.....,3.2,
03...

WIth Un lftrHl ptug . nd
I Y 81" .". Sn.p

sel~ll.... vott.~s : 8,i,12VOC .
PoI.rlt y selection (+ J.). s lx·foot
line from .ct.pl(l( to plugs - efx­
Inch li ne from ad. pter to bt ttel')'
s n.p . l2OYi'SOHt:. 300m....

Output

J ' - "

D·Subminiature Plug . , , • •• • $2.95
D·Submlniature Soc ket •• . . • $3 .50
Serowl.ock Hdwr, 12)DB25S/P 2/$ .99
CO....r for DB25P/S • . •• . .•• $ 1.7 5
P.C. Ed.. 122/44 Pin) . . . . . • $2.95
BNe Plug . , • • • • , • • •• •• $ 1.7 9
aNC Jock . . . . ...•.. . •. $3.79
UHF Adaptar • • . . __ • • • . • $ .4 9
UHF Pan el RKp. ... _ • . . . • $ 1 .29
UHF Ad apt., •• • •••• •• • • $ 1 .6 0
UHF Plug . . . . . . .. . . . • . $1 .60
SNC Plug • ••. .. _ . . • • _ . $1.79
BNC Bulkhe ad Recp. . •.. • • $ 1. 2 9

11TVI6OHz
11TV.l6OHz
1 17Y.I6OHz
117Y,I6OHz
12OYl6OHz
11TVItIOHt:
12OY,I6OHt:

CONNECTORS

JE610 ASCII
Encoded Keyboard Kit

l~
~

FULL B·BIT
LATCHED OUTPUT
19-KEY KEYBOARD

AC 250
AC eoo
AC 1000
AC 1100
QC&912
OVi200
OCOOO

lRS-SO
16K Conversion Kit

Exp and your 4K TRS·80 Sy st em to 16K.
Kit com.. comp let e w it h :
*8 ea. MM5290 (UPD416/4116) 16K Dyn . Ra m s (- NSI*Docum an t attoll fo r Conver Ston

TRS·16K2 " 150NS • . . •••• . .. • . . • • $29 .95
TRS-16K3 "200 NS • . . •• . . . . . . . . .• $24.95
TRS·16K4 '250NS • . . . • • . . . • . .. .. $19 .95

Th e J E6 00 En cod er Keybo. rd Kit provid es tw o up.r.t.
h ex.dec lm al d igit s pr od uced fr o m ..quentl . l key ent ries
t o a llo w d lrKt progr. mmlng for 8 ·blt m lcr o proc. lIor
or a ·b it m.mory circu it s. Thr .. . dd ltl on. 1 key s . re pro­
vkt~ for u..r ope rations w it h o na h.....lng • b istable
ou tp ut . .....II.bl• . Th e o ut p uts . re In ch ed .nd mon ito red
wi t h 51 l. EO re. d out s. Also Include d Isa ke v e nt ry st robe.
F • • tures : F u ll a ·b lt I. t ch ed outp ut fo r m icropro ces so r
UN. T h r.. u Mr·d . lIn e kevs wit h o na be ing blst.ble
op ar . t1on . Oebo unce ci rc uit p rov id ed fo r .11 19 keys.
9 lEO r.ad ou ts t o ..,. rJ1y ent ries. E. sy Inte rf.c lni w it h
st andard 16-pln IC co nnec t o r . O n ly +5 VO C r.qulrlld
fo r o p. ra t lo n, Size : 3 %" H x S ,, "W x 8 "' '' 0

JE600!DTE-HK .\A:~{u~:~~.,"~~) . .. . $99 .95

JE600 Kit :!cK:%<I~e:1::d:~n~:~~~·::s'. ) • • $59 .95
K19 19..Key Key bo ard (Keyb o.rd onl y) • . • • $14 .95
DTE-HK (CO,. onlY- ''''..H ''' .. ..W'''....D) $44.95

Th e J E610 ASC II Key bo.rd Kit ca n be Inte r f. ce d Int o
mo lt . ny co m pu ter SYste m. Th e kit comes co mp l.t.
wit h . n Industrl.1 gr.de ke y ba., d switch ....mb ly
(6 2 ·keys) , IC' s, IOCk.ts. connecto r. e lec tr o n ic co mp o­
nen ts .nd • doub l..sld.d pr inted wiring b o.ud . Th e
key bo. rd ....mb ly r~ul res +5V iii 15 0 m A end - 1 2 V
C{il l O rnA for op erati o n , Fe. t ur . s : 60 keys g. n. rate th e
126 ch .rae:ter s. upp er . nd lo w. r case ASC II se t , Fu lly
buffer ed . Two u..r-def lne keys pro.... lded for cu st o m
. pp llca t lo ns. CBPS lo c k for upp .r·c. ....gnly . Ip h . ch. r.c·
18rs. Utili ze s . 23 76 14Q..plnl . nc od er re.d-only m em ory
chip . O utputl dl rKtly co mp.t lb le w it h TTL/oTL o r
MOS lo gic . r r'y L E. sy Inter f. c lng w ith a 16 ..pln dip o r
la·p ln e dge co nnKto r, Si ze : 3 W 'H x 14 %" W x a "''' 0

JE610!DTE-AK .\A:,~{u~:~~.,"~:~) .. .$124.95

JE610 Kit ~cKoe~~el.~~: r(~':f<l~o~~~'•• $ 79.95
K62 62·K ey Key bou d (KeybO<lrd o n ly ) _ _ . $ 34 .95
DTE-AK (me only - ' .. ..H xll..W"'.... O)$ 49.95

e JE212 - Negatin 12VOC Ad apter Bo.rd Kit
NEWI fo. J E610 ASCII KEYBOARD KIT

Pro .... lde s -12VOC from Incom lng 5V OC • . $9.95

JE600
Hexadecimal Encoder Kit

~- ~..._~

.......,...,..
IUS
,AI
~...
14.95

I~: OB25P
1.M DB25S

iUS 020418-2
DB51226
22/4 4SE
UGBB/U
UGB9/U
UG175/U
$0239
PL258
':lI L2 59
dG260/U
UG1094/U

M-ZIO
.... COP Il:l:t
M·""

DSOC2$CN
D.-eN
INsmlN·l
INSJlSIN
MMSI"lN
MMSlIMN
CO P402N

ELECTRONICS
Jameco

JE60B PROGRAMMER
2104/2708 EPROM PROGRAMMER

GE N£ RAL APPUCATIONS:
• To progt1Im £ P ltO Ii S 21'04 .ni:I 2701.

:f:=~..Eof!~or1e:g:.
• To~. pragralNMd EPROM
• To SION '" .. RAIIllor . h..11aM
• T1wM ~~tws: 1 LIED's 'or "'X

ft(,.~ _~~='''.nd '"'1. com.nt of !he RAMstrom~PROM~~tof~systemlby
=~:.:..scMdt bIe",,'r::.::'~~~':::~~'8=may~-:'~~:n":~
or"'" .. to !U.M'. keYboIrd ....trte.. AIows manu.I.~ m. nbMtkInC'*Pand down) .t . 1'IJ' addrws
Iocatton. Stllftd..1oM EP RO M p,ogr.", ,,* cONtstiM A 1t-« ,,'-He udldrn.I KeybMrd .......bt1,~....
==.:::=~4=S=~; ~15V~t=:z.et:;~~-='=~re: eo::
~':'-=='f::~ ca.. wtth light ta n)HlneM and~ end plKN kI mocha btow n. She: ) 1Jo"H x 11"W

=:=~';:V:;'~~:'M~;::::=r-hldll~=-:t:"':'~
progrMWMd EPROM. 1M JEeOIProgtII"I'lr'I' CWI IIrTIUIaW a proQr1II'fVT'lIEPROM by ttIe UN of Ita ln~ RAM drcultI.

~~-'low~":ote~Mtm::,~::~~•.:c;::~7.~~~C:
~ry. TIM JE«lI I"Togremmer conl.liN I Prograrnmw / Boerd wl7J Ie-I & lndu6M ~~ of· ~
+ 5V.+1ro1 Md +"N. TlM H~KtyboerdMd LEOfTMt Sodttll l"*"' bcwtI_...,.me~wtthlnh_.
JE608K Kit $399.95
JE608A Assembled and Tested $499.95

JE608-16K ADAPTER BOARD
0 • ••_ OESCRlma., FOR 2118/2158 EPROMS
n.JE«lf.1eK~ao.d ..,.,.,. th4iJE«II~IOt. ll'lOCII'lMfor ttle~~ofttleZ11I Md
%7&IE,""OMS. TM~pt"O"o'IcMafo,.adIng ..,.on-l!IIl'ftdlfoftN2"b1t ..-.d.-ofofliltKtlrlgthlpraperP'O'o"* Md

~=::~..:J:~MIO~~a::::;·~lg~"=:-~1~tlK~,donI ~ICl Meh
JESQ8.18K Adapter Boord Kk S2t. 85
JE808-Upgr.d. (Send auembled JE6C13 to factory for adapte r installation . , •. , .$99.95

of the JE608-16K Adap t8r Boerd Ktt)
JES08A·18K Mod. _ JElIOfl w/ Adapter IJ ElIOlH 8Kl ln. lIl1od "80.85 _

$ 10 .00 Mi n. Or der - U .S. Fu nds Only Spec ShHts - 2~
C.lif. Reside nts Add 6 % 511.. Tax. Se nd 88_ Pos tage fo r y o u r
.posage..-Ad d 5% p lus $ 1 .50 In sur ance FREE 1982 JAM ECO CATALOG

2/B2

~
J • ' ~. f,fEC.?O~Otf~~L~~~p~:Ug~ AVA'I~~~~!Dipn~" 2400 Series

MINI· OlP ISdnlgnld 10r~trotlt;all m"or br,nds01DIpSWltdln. UnlQUlll.lllum lncludt lOC king.. ~:r~=~=~~~ :t=~·~:,.~==~·~
• TIfWIINII • .1OG1 .3OCI (2.54 1 1.121 ct""'. rei t«bt ....11II. ......

2401-11 dIMIltI/ .... 1dIIII will .... tMbd · TIlII .... . 11II MIl
l'aftNl. PIs . C....... IM:Ui PritI hrtJ• . PH . c.lg.-.. Sleht PritI
21.1 1 11 1 "' .11 - 111 U S 2.... • 11)451 1, " 1.01 - 11/ U S
24110-) ) 1%3 I .... .n - 111 7.15 1....·1 1 1m511 14 .... 1.11 - 11/1 1.15
2.... 4 1n4 I .... .H - 111 US 24014 • 1n4S111 15 .... 1.1, -1111U S
2.qo..qCII 4 Al tO I ,.. .H • 11/ • .15 2101- ' '1n4S1l1t 11 '" Ut - 1IJ1 U 5
2UlO-SC • C5UZ l 14 .... 1.01 - 11/ U S 2410-11 11 Q1Z3451m Zt ,.. VI' - 11/1 ).15

MICROPROCESSOR COMPONENTS BOOKS
- 8080AI8080 A SUPPORT DEVICES DATA A CQU IS IT IO N (C ONTIN U E D I- - N. donel SlImkonclu c tOl' - Intenil _ In t lll
INSIOIOA,. C PU 4.M ", DCOlOtCCN . ·e lt AIO Con ".rt I.Ch. Mu lti ,) ~.a 30001 N.d~1 CMOS o.tlBooI!. " . . ,., .. ,. ~, .
0 Pl211 . Olt Inpul!O ulpu t )..21 "' OClllI1CCN • .Blt Al O Conft,I (M,-CII. Multi.) IU' IS«) pegMl 74<:. CD«lOO.lind AID c:orw.n.s
0PtZ 14 Pr lo , lty In l. " u p l Con lrOI ~.M OAC )OCOLCN 100BII D/ "'Co"", Mlc, o . Com po(o.oS"Jlo) u..,. XlllOZ . ~do~it~.~~ ~~'. ·OS75Coi.·.t.'e.····, ·· ··, .=: ~:;:~~~~~~I:r~~:-' ~: ~~=:~~ :::: :~:~::~~~~'~o.;~~~~~m) ::: JOOOJ N.d~IIJnH,D.tlBooI!. , . . , . , . •. •. ..... ... .. .. . , " .•= :;:l~~~nlroll"lBu S OtN.r ~: g:~=~~~ :~::~~:~:~:;::; :~: ~:~: : ::: 30004 ~::.:r~ii~ :~~~:;~~':m,~ef t22<l pegM' ,. ,M,K

~N~ ~~l~p;:;~~~~'4IS-''- S ~: ~~:::} ~h:~~~M~::~.X" ~: 30005 ::c;.'r:-~otS r·HtlSB~ ,oM8OOj ·SiriM · ·· ' · · ' · ' · · ·"·~
INSI2SO Arync: h ,onous Com m. (::I.....nl " .M R A M ' S ---- - - 1 30001 BlIYab __ OIXlOOU ,I .....t . • . • . " •• , ..• ", •• " , $11. lIIlo t
0 PlZ51 Prot. Co m m.lIO IUS AR T ) I .M 1101 ~xl SI. t le XlOOI In O'tlBooI!. I1074PI'QMI , .
OP'IAJ Pfot. In t. ,..,..1Time r ' .95 n O} 1ll2'(x l Oy n. "'le 010«10Intel Co mponent D. tI C. tl log " ., •. . . . , $'KI.00
0f'I256 Prot. ,..rlp ll..... 110 (FOP II US 2101 (11011 2S6x4SI . ll e MIl ~~ ..... for intiit's pt'oducts Ind . /TlWIWXY dwIoM .
0PUS1 Prot. OM'" Cont,ol US U02 Il12'(lCI S I.lt 'C microproc••~ & Indwt. /rnlI . products om~)
OPl2'5t Pro,. In lH, u p t Cont ,ol ' oft 21Ul2 lllMxl St atic -'10 In tilt P. riphe..1DMlg n H.ndbooIr. . • "., • . . • .• , .• , . • •• • •n .50
0PtZ7§ PI'o9 . C RT ContrOlI. r 3toft 11111'111) ~lK4S1111c Ful ct.l.l aMfta. _. noua for lm.l~~=: ~::~~':n~:~~:'': I n tH fil~ : :: ~:~ :::'S~:~~~C:I t-_..:...='4M::::.:::..:.;':::...:..::-:::::I~ -I
OPlJ04 .. BII Bl·D IfK l lon.1 RK . t"., l.M 21ML ll12'(x4 St,, "c ""s Lo w P'o_r
OP'IJO J . 011 1ll· 0I ,Ktlon . 1 RIC.I...... us 1114": IlI2'(x4 St illl c 2ODn1
DPUllI "011 BI·O t' K ll o n..1 RIC. I..... 1.. 2114L-2 IllMx4 'I" IIC 2DDns Lo w~r
OPUI O OcUI Liltc lMG ..... ,Ph 1 0'1..... ~.a HS200 :!IX ) St U !c
O F'tJlI Oct ill L.il t CI'l~ ""tph 1 Or l....' s.l\ 411iN.. (UPOllI, 16K Oyn""" c~1 (MMS2tON"l

4I'olN·) ",KOyn.. mle 2ODr't1
--6800/6800 S U PP O R T DEVICES -- MM1\4H 'IO'IKl 1"..11 1Dn1
MCMDll MPU u s SIDl 2S6x4 SIUlc
MC~CP MPU w it h Clo c k . .. 1:1 RAM 14.M MMU51 lo:MK1[)Y,,,,,, lc l"u II)' OKod.d
MC..I.... PI 121:0;1 s teue FlAM ' .'15 MMYU l Kx l Oyn atT'llc
MeM:1 """ph.,ilI Inll•. A,hpt {MCIUOI J.1t MMUIOn lOJ ....x l Cyn .",lc
Me:ata Pr iori ty In t... ru pt Co nt .Gl It" 11.. MMiltON -l ,4n " 11K Oyn .."' lc 1,,"1 {UP 0 4l6C·ll
MCalIIl U )C~4K••11 ROM (MCIl AlCHI 14.. M~.1A I K Oy n. 2ODn1 1Io_r llllo I MMUtOJ)
MCM54 AIYMh ro nOUI Co",m. Adlllt., HM6111-4 I' K 11K"') St .t lc 2lIlln1
MCMU Syn cll ,onou5 S.rl lll O. t.. M ..PI" ~ '" Bit RAM 116...tOC)
MClIN MOCltIP\ OItl hl MOOEM )0." U P04l4!MK4Q21 4K Oy n ilm !c )Iopl n
MCNI: ~1l1 MoOUlillo r 1.1.,. TM~L 4K St illl e

_MC A_M I~;;~~:';s~~n~~~Ta_I__US_ T MS4M 1C;~~~~jEPROMS---~~....:;::::::::....-:::--:?::::::?=-=~~:;.--::--~~~
2 M (*C) CPV (MK_N) (2MHl ) 1I.M 1~ I K UV E "IilDI. PR OM
ZIOA 1710-1} CP U IMK_ N" )( 4MHz) IU S 2101 I t<.EPROM
CDP Iln CPU 1t.Jlli T MSZ7M 11K EP RO M , ""V , -sv, +UV )
.. MPV II.. ZJl6l nt . lm MITI KK EP ROM ISln , I. +5V)
IOM2t01...OC CPU ....... lt SIIc_ ICo "'. T. mp . G, ..., 1,.. 21J2ln tll T I J2K EP ROM
MC5e0.2 MPU w/C lo c k (16K By t.. "'.mory) l U I 27$1 ' K EP RO M ('l$DnI) (Sll'ltll +IV)
INSIOJIN-t MP~"OII ('M HI) 1.M VIolQ "'K EP ROM (HltlChl HN4Q)I4)
INSIO)IN ot CP~S. I. Ch l pl·Olll1al)yluR ... M) U S !UC3 JOMP ROM
INSI04ON -t CPU (2K Ity Il S RAM) i U S IlS U I14SI.II) I2KI PROM (O D. n ColI lCto'l
INSIOJON CP v;4 Byt .. RAM 24.95 IlS US 40M Blpol., PR O M
INSIOll N CPU w/Ball , Micro Int.rD,. I., 2lI.ts USW(J4S*) »X. Tr l ·~hll Blpol a , PROM
PIQIS CP U ,.95 12S1t5 'K PR OM
T MHIOOJI.. MPU-16-e ll •.M - 0 "" 30 Mo ,. PROMS I..IIIH In o ve C..I. lot -

----SHI FT REGISTERS- - - - l -== =-- --:::--: ROM·S- - - --
M~ DUll &-B II Oy n.mlc .1D ZSU(21411) Ch"Kt., O.".'ltor IU Pp. r Cu.}
MMSOlH O.. . I.BII Oy ..... "'l c .M ZSUI1ll211 CII" ilCt ... O.".,.t o , (I..ow., CU,) 'It
MM$ll5H Du .l }DQ.Blt SIIt lc. JO -NMOS RE AD ONLY M E M O R I E S - -
MMSIDH Ou..I .... Blt Ac c u", ul..to r .so MCMMlIOP laxtx1 ...SC II Sh ift _a w!G ,.." ,
""MlaN ZK-BIt Oy ..., m lc 1.M MC"-"'" IaKtx1 M4111 SymD ol " PiCtur" I
MMWUN 1Q24..lt Oyf\il"' Ic./ "'ccu "'u l..IO' I.M MC""'~ la dK1 Alp ll• . Con t,oIC h.,.a.... . IJ ..
MMSllMH ~.II OVn.mlc US M IC R OP R OC ESSO R M A NUALS--
MMS0)4N Oetll ••11 ,.95 UH' M. nUil' 1.5D
MM5U5N OCUI.81t ' .95 UH f M. nu.l U O
2SQ4V(MOIIA) lCQI.. .1 1 OVn. m lc U~ UH, M.. nu.1 I.GO

::~ ::l~~I~~t~~le ~: ~u~~~~~~I~:~~II,,~,~-M-"--'.-.. ~;.;;.:.;;;;.;;.;~-.:::.::;;.::::::.::~;;..;=:::...;.;..;.;.~.:.:.;:::...t
2SJ4V 112-l lt eyn.mlc .tI OUIt MO S Clock OTI"., (1M2) I 1M
~II 10311·81 t eyn..m lc t .ts F lo p py Olsc Co ntr oll . , :1'4."
2St'1V CUill 2S6-8 1t Sti lle t .M Co m m u n lu llo n Cll ip n ."
:naV OUill zso,Blt Stl i lc 4.00 Mlcr OP, oCl IIO' RHI TIm. Clo ck I ."
2S2tV Ou ..1~Blt Stille 4.00 Mlcro p rOClIIO' Corn Pilt lbl . Clo ck 11.•
aRN Qu ..a • • 11St iltle z.. Mlc roconlrol l.. wit h "'01111 RAM , .•
UUPC F ll o 10 .....1101 ... ilna OI' K t 1..[0 Orl".

---D A T A A C Q U IS IT IO N --j :~~~~n~~0~'~r7w~":~0:~5~~I~
A F UIIH CN unlft,wt .-.ell ft Fill... 20ft Soft COP41DN »- s.t.VAC Fluor. Or lft ' ~pln Pk• .1 1.25

~E:l~ ~:=J=:o~~;~: :~II~:~ ~~ AV-HIDDTELEP~~~~~~~~I~p~~2 ~I~~S --=
LMJ)lZ Co nK.n t CUff.nt So urCl LlD AV....... R_lI4rtory 0 1.... ' ".ft
~~=~ J;';~~:~~;'O:r~:~' t: :~= ~:~~~~~~:'::'::~~II I~:: I-';';';;";';;;';';"'';;;';;';;;;';'';'':'';'':'';'':'';'':;';';';';';'';'';::':':';:;;'-I

~~~ ~'::~C~:,I~~~~~~pmlC' i: ~~I&i ~::::~: ~~::: : : ~::~ : ::

~~=t~~ ~:~~~ ~::~: ~~·~I n. l ~:: =~ ~~l)::t~o~n~::,:6.~:'~I ' ~::
MM~""'N "'144·K~ S. rl ..1 K-V Doil, a Encod., ' .M

5K Linear Tap er Pots • • , , •• $5.25
100K Linear Ta per Po ts • . • • . • • • $4.95
40K (2) V id.a Controller in ca M • .• $4.95

J5-5K
J5-100 K
JVC-40

ALLIGATOR CLIP TEST LEADS

~~»
He a vy-d uty leads, color coded . lnsula t.ct . lllg.tOfCllp on eac h end . 15 "
long. Two O&ch bl.ck, r.ct, blue, while and yellow.

#ALCP (10 per pack) $2.951pkg.

•
JE215 Adjustable

Dual Power Supply
General Descript ion : The JE21 5 i, • Ou. 1 Power
Supply with independent . djuS1.ble po, it ive . nd nega­
tive output voltages. A separate adjustment for each
of the suppliesprovidesthe userunlimited applications
for Ie current voltage requirements. The supply can
also be used as I general all-purpose variable power
supply. F EA T U RES:

• Ad justab le reg u l.ted p ower su p p lie.,
pos. a nd n. ", 1, 2 VD C t o '5VO C.

• Po wer O u t p ut (eac h s u pp ly) ;
5VOC .. 50 DmA, ,a vec . 75 OmA ,
, 2 VO C . 5 0 OmA , a nd
1S VO C . 175mA.

• T wo . 3 ·termina l adj . Ie r.gula to rs
with th er m . 1 oYerlo . d p rotec ti o n.

• Hen l in k regu l. to r co o ling
• LE D "on " indi c.to r
• Pri nted Bo.rd Co nst ru c t ion
• 120VAC In pu t
• S in: 3 ·1I2"w x 5 ·1 /1 S"L x 2 " H

JEllS Adj. Ou.1 Power Supply Kit (.. ,hown) •• $24.95
(Pic tur. no t sh ow n but s im ilar in construc t ion to .bove)
JE200 Ritg. Po wer Supply Kit (5VDC. 1 am p ) • • 514.95

J E205 Ad apter Brd. (to JE200) 1 5 .1:9 &: 1 1 2V . $12,95
JE210V.r. Pwr. Sply. Kit . 5 ·15VOC. to1 .5amp_ $19.95

_ Era,," 2708. 2716. 1702A. 52030. 52040. etc.
_ Era ses up to 4 chips w it h in 20 minutes.
• Ml in ta in l constant ex po ..re dist.nee of one inch.
• Sptc~1 conductive foam liner eliminatesstattc build-up.
• Built-In N fe ty lock to preven t UV ex p otU r• •
• Compact - only 7-518" x 2·7/8" x 2"
• Complete with holdi ng tr ay for 4 chip..

UV$-11 EL Replacement Bulb •• • ••• • • • • $ 16. 95

UVS-11E $79.95
JOYSTICKS

FMt una:
• Output 10Yoc. to 100mA In s.rilt.

5yoc.lo 200mAIn Parlln.l·::::a.'::~:'I:'~connect ed lor

I • O¥er 11 aqua re lndMI olacttQ~1 1.......
• vort-ae I1ne tap 0 G.5Y mcr.m.ntl
• Pro¥IaJon fewcNrglng be«erin:
• o-.rall panel sin:

. ....L x 41f1 "H x IfI"D

The J E305 Solar Cell PaMI Kit con taIns 20 eac h sola r u ns. On UM
panel board are~ 11M taps which anow the u.... to "Ieel valta;es
(one vallae»-a l a ti me) from 0.5VDC to 1~DC. The applications of each
panel ca n be further expand«t by couplmg addlUonal paMls In MI1tls

:~11~r~deO:~c~~:~~~,:,r: fc;7:~tr=/~~r=:.
table t rans~stOf radios, sml ll battery powered c.ssett . tape players
and unlimited explf!mental sol.r projec ts.

JE305 $39.95

EPROM Erasing Lamp
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KIT ONLY
$349 .00

KIT ONLY
$299 .00

: : : .r--~II .

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
Relay Outp ut Muting

$499.00
Send $5.00 for each assembly manual,
refundable with order.

Monarchy Engineering, Inc.
380 Swift Avenue, Unit 21
South San Francisco, CA 94080

Visa or Mastercharge acceptable.

Model Al033 Integrated Tube Amplifier
• Latest Japanese Design
• Distortionless Output Transformer using

special winding techniques
• Most circuitry on PCB for easy assembly

and humfree performance
• Output 3()W x 2 Ultra Linear

(Switchable to Triode)
15W x 2 Triode Output

(near classA performance)
• THO under 0.4%
• Frequency Response 3()~'30 ,()()() Hz (-ldB)
• Separate Pre-Out and Main-In KIT ONLY

$499 .00

.. - -:-.:::.- .. - - - - ~ --:"1,..'; - - .. -

~ .. to ": • .,,. • .. - '9 .. ..

.~ _ _ . ~-:-:,•. ._ ., . ~ 7 ' ~

: . .:. -~- ! : r__--:. __-1:':.:: ... __ ~

FUJITECH AUDIO KITS

$349.00

LATEST AUDIO TECHNOLOGY
FROM JAPAN
Model A501 Power Amp

• Pure Class A 25W + 25W
Switchable to Class AB 100W + 100W
Switchable to Bridge Class A l00W mono
Switchable to Bridge Class AB 300W mono
Frequency Response 5-200KHz (-ldB)
Signal-to-Noise Ratio 120dB
Non-magnetic Chassis
" Out-board" comprehensive protection
circuitry
DC circuitry with limited use of NFB
High Efficiency Fluid Convection Cooling
THO under 0.007%

HAL·TRONIX
P.O. Dox 1101

South9at•• loll 4&195

tQ .:~
__• MMCUlC lCJJIl.NCl

..u ..."

ELECTRONIC KITS FROM HAL-TRONIX

23 04 MHZ DOWN CONVERTERS . TUNES IN ON
CHANNELS 2 TO 7 ON YOOR OWN HOME T. V •
HAS FREQUENCY RANGE FR<J,I 2000 MHZ TO
2500 J,(HZ . EASY TO CONSTRUCT AND CCIIES
COMPLETE WITIi ALL PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGS,
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA (Antenna can be a d isJ:l' type
or coffee can type depending on the
signal strength in your area.)
2304 MOD 1 (Basic Kit) $49 .95

(L... CaM .. ntung.)

2304 MOD 2 (Basic I Pre-amp) $59.95
(~ceM.fttt~)

2304 MOD 3 (Hi-Gain Pre-amp) $69.95

pow~R'SUPPLv"FOii"'JITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETEWITHALL PARTS.
CASE TRANSFORMER. ANTENNA SWITCHAND
CONNECTORS (Kit) $24.95
Assembled $34.95
Slotted MicrowaveAntennaFor Above
Downverters $39.95......••...••..•....••........••

PREAMPLIFIERS
HAL PA-19-1.5mhz to 150mhz. 19db gainoperates
on8 to 18 volts at lOrna. Complete unit$8.95.
HAL PA-1.4-3 mhzto 1.4ghz. 10to 12dbgain oper­
ateson 8 to 18 volts at lOrna. Complete unit $12.95.

(The.~IJ.O:~ ~~~~r;.~~al !o::~~e:~ .•c~~~~ ;tc.)
16 L INE TOUCH TONE DECODER KI16~II~
P. C. BOARD AND PARTS " , •• • •• Y.Y'
12 LINE TOUCH TONE DECODER KI13~II~
P.C , BOARD AND PARTS . , ••••• • Y.Y5
16 LI NE ENCODER KIT, COMPLETE$~IT9H5
CASE, PAD AND COMPONENTS • • •• 39.

12 L I NE ENCODER KIT, COMPLETE$~IT~5
CASE, 'PAD AND COMPONENTS • • • • ZY, Y

••••••••••••••••••••••••••••••
MANY, MANY OTHER KITS AVAIlJIBLE

CLIP AND MAIL COUPON TODAY TO:

POLY PAKS, INC.
P.O. Box 942, ftA-il
s. LYNNFIELD. MA. 01940 (Gi l) 245- 3828

RUSH ME YOUR FREED ISCO UNTCATALOGI

NAME:

ADDRESS:

CITY:

STATE: ZIP: _

(f)
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$340ERS 238 ... ..
$390ERS 283 .....
$I SOERS 712 .....

OUTPUT TRANSISTOR

$1 29ERS 154 .....
$390ERS 162. . . . . .
$390ERS 163A . . .
$240ERS 165 .....

ERS The Professionals Choice. Why pay more
for others when you can get QUALITY replacement
semiconductors DIRECTLY from MCM? Each ERS
semiconductor is backed by a TWO year warranty.

IIlIni distributes ERS semiconductors
as well as thousands of electronic
parts you use everyday-at
prices that are too low to pass up. 0 Japanese
and American semiconductor listings by the hundreds! 0 CATV
Supplies 0 Chemicals and solvents for the technician 0 Replacement and
original speakers for hi-fi and musical instrument reproduction 0 Ceramic and
magnetic replacement cartridges 0 Connectors 0 High Voltage Triplers 0 Test
Equipment 0 Video and Audio Replacement Heads.

Call MCM toll-free to place yoW' order and ask lor our latest catalog.

POPULAR HORIZONTAL

szt!-p lSOOV 7A SOW-~ O~gill~ sanYoSZ~?
transistor replaces most horizontal
outputs in the market today.

ERS Exact Replacement Semiconductors. Now for a limited
time you can take advantage of quality replacement semiconductors
at a special introductory price. Sale ends April 1, 1982. Minimum
order 10 pieces.

ERS 123A 28<:
ERS 128 95<:
ERS 129 90<:
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. . 5.95

. . 6.15

. . 1.95

. 5.0a

ZYZZX
VIIF-UHF W1DEBAND

ANTENNA AMPUFIER

RG-59/U 15 ohm Low lDssC"" C" S .1%p/lt
f -59 CDIXiaI Comoe1on, II . . . 39
Mr-l SpocioI LK 15-JDD ohm MoldingT.....;-. u 1.45
All-I HYBRIlK: w.doI>and Vlf'-LK.fM_ AIr4>ifio'ICit %4.95
ALL-l HYBRIl K: w.doI>and Vlf'-lIIt'.fMArd.A~Au..- ..34.95

STVA-3 YagiAnoanna, 14.5Ill. 16 ohm, Chill. 6ll-68 119.95
STVA-4 YagiA_14.511l. 15 ohm, ChIll.44-51 111.95

IaT ' ....T
110 110

I VTI-SW
2 CB1-SW
3 TP1-SW

INTRODUCING OUR NEW
14 ELEMENT - 14.5 dB GAIN
VAGI ANTENNA

OUUIP'tlali

V••" " UHF Tunar. Modo!UES-A6BF 134.95
Printed Circuit Board, Prt-Drilld . . . 11.15
P.C.B. P. lIn1iomottn . 1-201(, l- IK. and
5-1DK oIIm•. 1-piKa. . . . . . . 5.15

4 Fft35-SW R" i" " Kit. \l W.tt. 5\ C.lbon Film. 32-pie",.. . 4.95
5 PTI-SW Pow", Trill" """ . PRI-111VAC, SEC-14VAC.

25Oma. . .. . . . . . . .. .. . . • . .
6 PP2-SW PanelMount Pot.ntiom. ttrs , nd Knobs, l -1K81

and I-SKAT w/ Switth .
7 SSl4-SW Ie's 7-pcs, Diodes 4-pcs. Regulators 2-pcs

Hut Sink I-pie", . . . . . . . . . . . . . . . . . . . . %9.95
Electrolytic CaplCitor Kit. 9-ptec. s. . . .. . 5.15
Crramic DiskCap. eitor Kit. 50 W.V.• 33-ptectS . . • . 7.15
Varibll C.ramic Trimmer C, p. citor Krt.
5-BSpld. B-pio<" . . 5.95

11 L4-SW CoilKrt. 18m'" 1-pit",..221'h. l-piec'l pnwound
inductorsI and 1 T31· 12 Ferritl Toooid
Core with 3 h. of " 26 win .

11 ICS-SW I.C . Sodot•. Tin i~.y. 8-pin5-piom
and 14-pin 1-piKa.

13 SR-SW SpelklH, "'l6" Oval and Pl1punchld
WoodEndosure . . . . . .. . . . . . .. . . . • 14.15

14 MISC-SW Mis<. Parts lOt 1",1ud" Hardw. re. 16/32. BI31
Nuts. & Bolts). Hookup Wn . Ant T"", •. DPDT
Ant. Switch. Fuse, FUHhoIdIf. ete. 9.95

Wh.. Or~trinl All It•••• (1 thr. 14). Tot.r Price . •.. •.• 139.95

• I I I·

This un it is not available anyw here else in the w orld . One uni t
serves many purposes and is available in Kit or Assembled
form . Ideal for outdoo r or indoor use. Input-output imp ed anc e
is 75 ohm s. Amplif ier includes separate co -ax feed powe r
supply . Easil y assembled in 25 minutes. No coils, capacitors
etc. to tun e or adjust.
ALL-' Complete Kit plus Power Supply $24.96
ALl·1 Assembled / Teste d plus Power Suppl y $34.95

B CE9-SW
9 CC33-SW

10 CT-SW

MODEL AU-I

~
50 MHz - 900 MHz

:.illJ 12 dB GAIN ± O.5dB=- A Revolutionary N_
One Stage HYBRID

Ie Broadband Amplifier

MITSUMI
VARACTOR

UHF TUNER
Model UES-A56F

$34.95
F"'l. R""Il" UHf470 - 889MHz

Antema II1jlUt 75 ohms
Chamois 14-83 0uljlJtChamEl 3

Ma il Ord er Only - Send Chec k or M oney Order To :

81 PLE'81 ON ELECTRONIC KITS
Calif. Orders:

3871 S. Valley View, Suite 12. las Vegas. Navada 89103
Tel: (702) 322-5273

All Other Orders:

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

Minimum Order. $19.95. Add 100El Shipping and Handling.
For Orders "",er $40.00. Add 5%. C. talog 51.00 .

- VISA and Mastercard Accep table -

• "hone ond MCl i!
Ot-d." W.lco ",.
• O yer 10,000

Dill. te,,'
It. "" in Siock

• Sal es and Ord.r Desk
Op en fr o lll 6 ,OOa.M.( 'STI

• nRMS: C.O .D., Vila,
Mosl.reh or._

IOp en A(cow nls Ava ilab le '

ELECTRONIC
COMPONENTS

CIRCLE rrON FREE INFORMATION CARD

------------PHAsOR~SHOCKWAVE--~------~
PPF-l. PHASOR PAIN FIELD -Is beingtested by(loy't lor riol control. Soon

~a:~n~~:~~l~~~~~~~~~ ~~l~':o:i:J~ln~o~~~I~l~nd-hek! .
PPF-1. PLANS S15.00
1I'G·3 IN VlSIBLE PAIN FIELD GENERA TOR - Producesd"ect~na l '~1d
ol moderatelyIntense pamto Iow!r back01head up to 50 It. Clgare~e pack SiZed

r~~~ure:: ~:~ l~j,~~e~ _$7.00 IPG.3K . . .. KIT $39.50
IPG·3D. . . ASSEM BLEDFOR ANI MALCONTROL . . . . .. . $019.50
HUG·I . HIG H POWERED UL TRASONI C GUN - Produces d"ect~nal l 30
dbs01sound pressure energy at 20-24 kHz. Hand·held. intended for lab use.
HUG·l .. PLANS 110.00
----------------LASERS--------
PARTICLE BEAM WEAPON •..•. . . . . . . PLANS 115.00
LHp·1. BEGINNER VISIBLE RED NON·HA ZARDOUS OPTICAL

r~~~fE',AdJ US~~£UJse.. S7.00 LHP.2K KIT 139.50
LP·3/LRG·3. LASER PISTOL AN D RIFLE COMBINA TlON - 7·14 walls
olinlra r~energy .

LP-31LRG·3 PLANS 110.00
l GU-1. VISIB LE RED LASER GUN lor holography. special effects, cloud
writing. etc.
LGU·l PLANS S10.00
re-t.BURNING/CUTTING C02 LASER - 10·40 walls ccntrnucus.
LC-l PLANS 115.00
RUB·I, WELDING/DRILLING RUBV/YAG LASER. Intense red.
RUB·l PLANS S15.00
HPS·1. HIGH POWERE D PORTABLE ENERGY SOURCE FO R
LASERS & MAGNETIC WEAPONS explodmg Wires. shockwaves. etc.
HP5-1.. . . .. PLANS..... sa .OO HP5-1K...... KIT.. .... $019.50
------- SECURITYIPERSONAL PROTECTION-----­
INF-l . INFINITY TRANSM ITTER - Uses telephonelines for setecnve home
oremce Ilstening whileawayonbusinessor vacatcn.
INF·l PLANS. . SI5.00
SD-4. SEE IN THE DARK - 0.'10'. long rang. 50·4 .. . PLANS S10.00
VWPM·S. WIRELESS TELEPHONE TRANSMITTER - Long rang.
VWPM·5 .. .. PLANS ... SlD.OO VWPM·5K .... KIT ... S34.5O
FBH. WIRELESS MICROPHONE - Extend.d rang.
FBT-7 PLANS 17.00 FBT·7K KIT S34.5O
HOD·l /TI·6 ELECTRONIC TRACKING AND HOMING DEVlCE -
HOD·l/TT·S ... PLANS . . . sa .OO HOD·1K!TT·SK . . . KIT... S39.5O
TAT-2. TAL K AND TELL - Device recerastelephonewhenIn use
TAT·2 PLANS S5.00 TAT·2K KIT. S14.5O
PSW·3. PHAS OR STUN WAND - Producesenergycapable 01burmng flesh.

~~e:~ :~ : ~~s~~s:~ ~r~;.~ense~'=~K .... .KIT . . . . . $59.50

S.nd tor trH~g ducriptions of abDYtit.ms, kits and parts, ptus hundreds
mo... . W. aetlp t , Masl.,. ChJrg. andVISAor whln orderingSind ctJIck or mon.y
.. dar to:

SCIENTIFIC SYSTEMS
DEPT. R8 BOX 716 , AMHERST N.H. 03031

DEVICES

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS

Batt.ry Clips & Hold.rs
Cabl. S.ts Connectors Capacitors

Displa y. , LED Fus.s Jack. & Plugs
Knobs La mpI Pot entiom eters

RF Co ils R.lays R.sistors
Switch es Se miconductors Sp eak ers

Te s' Equipm ent Transform ers Tools
Wir e & Cabl.

WE STOCK W h •• W.e-....

CATV 30-Channel
Remote "g95
Control Model RSC- 8C T,
Consistsof 2 units: remotecontrol channel
selector with fine tuning, ON/OFF switch;
and converter body.

TV Accessories
7002 2 Set VHF/FM Amplifier $ 9.95 ea
7004 4 Set VHF/FM Amplifier $ 12.95 ea
Coax Accessories
OCS-AIB CATV/MATV Switch $9.00 ea.

o No need to
change cable to access input to TV set

o One output; 4 inputs
o No AC power required to operate.
o Auxiliary input and output

FORDHAM
855 Conklin St. Farmingdale , N.Y. 11735

• Master Charge :~g r3:u~~cliNG COD'. uln
• BankAm erlcard I. I %50.00 S ua
• VISA. COD 1%51 .00 I. 5DD.oo I.aa

• Money Order ~Ug:: 1~::: : ::: : I:::
• Check .ur lDDD .OO 'u a
N.Y. State residents add appropriate sales tax
Minimum orde r $2 5 plus $4.50 shipping and handli ng.

TO~L FREE (800)645-9518
in N.Y. State call (516) 752-0050

Model V5736
o Allows complete programming of VTR
o Watch or record any combination of

standard or Pay-TV programs
o Receives Midband and Superband

channels on UHF
o For BetaNHS type recorders

BRUCE 37- Channel
Wireless Remote Control
TV Tuner Cornman er 500
1-5 pes.

$109~~.
6 pes. & up

$gg95ea. Reg. $199.95
o For all channels; for alt tv's
o Red LED channel readout 1-99
o Master power switch and fine tune

controls on remote 0 Easy to install
o Scan channels up and down

If TEKNIKA Wireless
Remote Control TV Tuner
$109~~ ~

Reg.$169.95 •
M el 6301

o Easy to install; just 4 wires
o Electronic channel selection and

indication. VHF: 2-12, UHF: 14-83,
o Ultra-Infrared Beam Control
o Master power switch

Video Control
Center
Model VTS-157

S5g95

VIDEO

(J)
o
Z
o
II:
t­
O
UJ
...I
UJ

6
o
-c
II:
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Wire Wrap
14 pin WW tin .75
14 pin WW gold 1.09
16 p in VVW tin .79
16 p in WW go ld 1.19
24 pin WW gold 1.69
40 pin WW gold 2.75
14 p, plug/cover 1.29
16 P. plug/cover 1.39
24 p. plug/cover 1.95

Also , T h e Molex Line

IN751 • · 2/ .59 2N2219A. . 2/ 1.19
IN757 . 2/ .59 2N2222A . · 2/.89
INl188 . 2.69 2N2907A . 2/ .89
IN3600. : 5/ .99 2N3055. · .99
IN4001. · 4/ .59 2N3n2 . 2.25
IN4004. · 4/ .69 2N3904. : 2/ .69
IN4007. • 4/ .79 2N3906. · 2/ .69
IN4148. .10/.99 2N4401. · 2/.79
IN4733. • 2/.69 2N4403. • 2/.79
IN4734. · 2/.69 2N5129. · 2/ .69
IN4135. · 2/ .69 2N5139. · 2/.69
IN4742. • 2/ .69 2N5210. · 2/.79
IN4744. · 2/ .69 2N5951. . 2/ 1.29

Low Profile
8 pin LP . 2/ .59
14 pin L.P • • 2/ .69
16 p in L.P . . 2/.79
18 pin L.P • . 2/.89
20 pin L.P. . 2/.99
22 pin LP. . 2/ 1.09
24 pin L.P . .79
28 pin L.P . .82
36 pin LP. .99
40 pin LP. 1.19

DIODES & TRANSISTORS

SOCKETS

Function Generator Kit
..=;;:~_;;;- .., Provides 3 basic

I waveforms: sine,
triangle and square
wave . Freq, range
from 1 Hz to 100K
Hz. Output ampli·
tude from 0 volts
to over 6 volts
(peak to peak).
Uses a 12V supply
or a ±6V split sup ­
ply . lnc ludes chip,
P.C. Board, com­
ponents & instruc­
tions.

JE2206B ....$19.95

MICROPROCESSORS
ZSOA CPU (4MHz) 13.95
MC6800 8 Bit MPU 8.95
8080A CPU 6.95
8212 8 Bit I/O Port 3.95
8216 BI-Directlonal BUS Driver 4.49
2513/2140 Character Generator 12.95
8T97 Tri-5tate Hex Buffer 2.25
AY-5-1013 30K Baud UART 6.95
AY-5-2376 88-Key Keyboard Enco de r 11.95
2114-2 4K Stat ic RAM (200ns) 3.95
MK4116 16K Dynamic RAM (250ns) 3.95
2708 8K EPROM 5.95
2716 16K EPROM (+5V) 9.95

~ LS Schottky.
74LSOO. .55 741..5109 . . .75
14LS02. .55 741..5123 • 1.49
741..504. .69 741..5138 • 1.29
74L508. .55 741..5139 . 1.29
741..510. .55 741..5154. 1.95
141..514. 1.09 741..5157. 1.19
74L530. .55 741..5161 . 1.29
741..532. .69 741..5174 • 1.19
741..538. .69 741..5175 . 1.19
741..542. 1.29 741..5192 • 1.49
741..547. 1.29 741..5193. 1.49
741..548. 1.79 741..5221 . 1.49
741..573. .75 741..5244. 1.89
74L574. .69 741..5245. 3.49
741..575. .75 741..5367 • .89
74LS85. 1.49 741..5374. 1.95
74L59O. .89 811..597. 2.29

• Output: 10VDC, to 100mA In Series
5VDC,to 200mAIn Parallel

• Panel may be easily connected lor
Series or Parallel out

• Over 11 square inches 01active cell
surface

• Voltage line tap @ 0.5VIncrements
• Provision for charging batteries
• Overall panel size:

4 J/ .. "L x 4Y.t"H x 1/2"0

-=­.-.
Telephone

The JE305 Solar Cell Panel Kit co ntai ns 20 ea . solar ce lls. On,
the panel board are power line taps which a llow the user to
select voltages (1 voltage at a lime) from O.SVDC to 10VDC.
The applications of each panel can be further expanded by
coupling addit iona l pane ls in se ries for more voltage or in
para llel for more current. The premium grade solar ce lls pro­
vide the current necessa ry for the operation of most portable
transistor radios, small battery powered cassette tape
players & unlimited exper ime nta l so lar projects.

J E305 $39.95

DTE-8 (Pictured) ., ., .. ., . . ., $31.95
DTE-11 (Pictured) . ., .,., . ., . . ., .. .. 34.95
DTE-14 (Pictured) ., ., ...• .,., . 36.95
DTE-HK (Case for JE600) • . . . . . . . . . . . . • . . 47.95
DTE-AK (Case for JE610) 52.95

Sun Power Your Electronics!
SOLAR CELL PANEL KIT

PT030
FEATURES

Replaces monotonous telephone ringer be ll. Easily connects
to any standard phone. Use alon~side regula r phone or replace
remote ringer elsewhere in building or outside. FCC app roved.
Use on any phone system - worldwide. Use differe nt tune to
identify exte ns ion phones. Microprocessor contro lled. Adjust.
vol. co ntrol and variable tu ne speed control. Operates on 2-9V
batte ries or AC Adapte r (not inc l.).
PT030 Phone Tunes $49.95
AD30 AC Adapter $8.95

JE215 Adj.Dual Power Supply Kit(asshown) . . $24.95
( Pi c ture not shown but sim i lar in construction to above)
J E200 Reg. Powe r Supply Kit (5VDC . 1 amp) .. $14.95
JE205AdapterBrd.{toJE200) ±5;±9 & ±12V.. $12.95
JE2 10 Var. Pwr. Sply. Kit. 5-15VDC, to 1.5amp.. $19.95

~ JE215 Adjustable
~Dual Power Supply

General Descriptio n: The JE2l5 is a Dual Power
Supply with independent adjustable positive and nega­
tive output voltages. A separate adjustment for each
of the suppliesprovidesthe user unlimited applications
for Ie current voltage requirements. The supply can
also be used as a general all-purpose variable power
supply. FEATUR ES:

• Adjustable regu lated power supp lies,
pos. and mig. 1.2VDC to 15VDC .

• Power Output (each supply):
5VDC@ 500mA, 10V DC@750mA,
12VDC @500mA, and
15V DC@ 175mA.

• Two, 3-te rm i na l ad j . l C regul at o rs
with thermal overload protection .

• Heat sink regu lator coo ling
• L ED " o n " indicator
• Printed Boa rd Construction
• 120VAC input
• S ize: 3-1/2"w x 5-1/16" L x 2"H

REPLACES THE TELEPHONE RINGER BELL WITH
A SELECTION OF 30 FAMILIAR TUNES

DESK TOP ENCLOSURES

•
1

3/4 Watt @ 1O"C
15Turn Pot.
Linea r Taper

100 Ohm. 500 Ohm.
1K. 5K. 10K. 50K.
l OOK. 500K, lMeg
830P .,., ... $1.79

.59 L.M7805T
1.39 L.M7812T
.15 L.M7815T

1.19 LM380N .
2.25 LM384N.
2.69 L.M555N.
1.49 LM556N .
2.29 L.M565N.
2.95 L.M566N.
2.95 L M567N.
2.25 L.M723N.
1.75 L.M741 N .
1.75 L.M1310N
1.75 L.M1458N
5.95 LM1488N
1.29 L.M1489N
2-29 L.M1800N
1.29 764nN .•

POTENTIOMETERS

~ -

L M301N.
L.M305H .
L.M307N.
L.M308N.
L.M309K.
LM310N.
L.M311N.
LM317T .
LM318N .
L.M319N ..
L.M320K-5.
L.M7905T
L.M7912T
LM7915T
L.M323K.
LM324N .
L.M331T • • .
L.M339N. ..

_ L1NEAR_

DB25P D-5ub m in lat u re Plu g
DB255 D-5 ubmlnlatu re s o c ket
0851226 Co ve r for DB25P/5
22/445 E P.C. Edge
UG 88/U BNC Pl ug
UG89/U BNC J a c k
UG 17S/U UHF A dapter
5 0239 UHF Pa nel Recp .
Pl.258 UHF Adapter
Pl..259 UHF Pl ug
UG 260/U BNC Plug
UG1094/U BNC Bulkhead Recp.

~ CMOS ~

2 Watt @ 1O"C
7 /8" Slotted Shaft

Linear Taper
lK. 5K, 10K, 25K. 5OK.
l OOK. 1 Meg
CMU $2.95

4000 • .55 4030 •75
4001 . .55 4040 1.79
4002 • .59 4044 1.39
4006 • 1.49 4046 1.95
4009 • .79 4047 2.75
4010 .79 4049 .79
4011 .55 4050 .89
4013 .79 4051 1.59
4016 .79 4066 .95
4017 1.39 4069 . .69
4018 1.39 4070 . .75
4020 1.39 4071 • .69
4023 .49 4081 • .59
4024 1.19 4093 • 1.19
4021 .79 4511 • 1.95

CONNECTORS

&WAY DC VOLTAGE ADAPTER't With Universal Plug & 9V BatlelYSnap
4~..~selectlve voltage: 6,9,12VDC.

Pol. se lection (+1-). 6'

~
line - adapter to
plugs . 6" line -

. ada pter to batt. snap .
. 12OV/50Hz. 3OOmA.

DC6912 $9.95

7400 2/.85 7490 . .85
7402 · 2/.85 1493 • .85
7404 · 2/ .85 74100. . . 2.25
7406 •2/1 .19 74109• .2/1.19
7407 .2/1.19 74121. .69
7408 • 21.89 14123. .99
7410 · 2/.85 14150. .1.95
7414 • .99 14154. .1.95
7417 •2/1 .10 74157• .99
7420 2{.85 74161. .1. 19
7447 • •19 74164• . 1.59
7414 •69 74174• . 1.59
7475 •79 74175• . 1.49
7476 .69 74192. . 1.19
7485 · .1.19 14193. .1. 19
7486 . 2/ 1.19 74367. .99
7489 • 2.99 74393 . .1.95
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C4564 $ 12.00

O",Alu_ n lllo- l l ",IlS r U III
A lf[~ llA nl Y Ofl Til lS UfoII 9UE li lT .
lIIl ' l l U ll l ' l U"UCW II II ! U , L U II
loIU II11I( AOC( O OI. " 51 t»l Of' 2
xtltOII lULU . Ku , U TI_ U rl xto
'lUII IIAT( UlO ~UATIOfl"'OI'l

12 0 VAC. COH"u n loIU" Al l ~ AIIlTI .
~t _OAIIO A"O STltOl l l UlU . S ilt
Ol' IO Allo:3"x3" .

DUAL STROBE LIGHT xn

$7.50

PHOTO SLAVE TRIGGER KIT
Problbly th e moa l MnSIII ..,.iUa..,.lngger 111'1 on lhe markl
Not .fleeted by . mbient light , Uuch SUpeflOrthan LASe
types. Th IS kl l can ope r. te from bou~ or ,nd,recl f1..
S>mp!yconnect shutter cord (."Cluc»d) 10 the strobe th
W i n be UHd .s lhe sl.ve When lhe muterstrobell ltrwdII
II • ..,. l irobe wil l .Ito flash , Size 01bc» rd 1 5M x 1M

C4450 " .00

FASCINATIO N STAR KIT
Prod uce. an ~Explod lng SI. r""Ylsual~ usM"lg 25 LEO
.nd Ie CIrCUItry . The c.nter LED Ilg htsl lrsi then the ne;
group 01 LEOS light and then another Nt loghts until tt'
OUWf~ of tNt sta r Mghts up, The ptOCHS then r...-.rM
liMIt . Grul.nentlOn getter IOf g. me room s. dISCOS. e1.
Oper-.les from W ba.nef)',
C4U2 $1 0J5

120 VAC
Xenon
Strobe Kit
C o mplete variable
rate strobe lig ht kit.
Cont ains
a ll parts,
PC b o ar d ,
lin e cord
and
inst ructi o ns~

~
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SOUND EFFECTS GENERATOR KIT
U: Clllng lO und effects kit UMS the popu lar TI764 77 ch ,p 10
d~op !'haSOf. locomotI ve. SIren . twee tIng bird . OIgan.
model T, etc . sound s , Uwt dip s"",tett for si~

prog r.mmlng 01 the ge .....ra te r. A progr.mming cn.1't Is
mcluoed fOlm.ny dlNerent soundslThe kit prochJCft good
YOIume and toM lrom r spe.k~. Oper'ln from 'IV
ba.ttery . Si.l:eot boar d 3 25R xr .
<:4422 ' 12.H

I ~~~l~~~~s : ~~n~~u,~C~u~~$~~~~o?"postage
i . VISA MC acceptedi . Phone o rd e rs a re wel co meL Send lor o ur tree catalog 01 um que Items

I
I
I

I:1-- - - - - - - - - -'-- - - - - - - - -
I~ P.O. 80X 2703$
II CHANEY OENVER. COLORADO S02:

elec tronics inc.

II ELECTRONIC WHEEL OF FORTUNE KIT • . < •
Very popu lar ;,arne deoncelPush the start button and •

I :I~~~(~~'=';::~~rc:~en~~ ( (
re'MM the button the _ ec tro nlC ba.ll. ppe'rs 10 slowdown .. .. ..i .nd fln. llycomet 10. It op on 0.....numbl'r As the ba.1lIpms ~- @

I,
•smlllI spea k., emits. t lc k,ng sound ,n sync hronlz. tlo n ,L~
UM ope rat.. from W bf,lIery SIZe 01 board . 2 r x 2 e-. ~

C3IOI II."

I -.
I~
I

If-- - - - - - - - .-- - - - - - - -

I

! IA M O N O BAC K~
ELECTltOl/lICS COMPANY

PO " OX U O!J5
SA ItASOTA . FL • .1.1$ 78

PHONE ORDERS 813·953·2829
CONTINENTA L us AOO $ 2 25 FOR THE

fIRST LI a 2~ fOR EACH [ XTRA f'OUHO
WEST COAST ADO $ 3 f OR THE f iRST loB

a 2.5C FOR EACH AOOITIOHAL POUND
- 1 7 MINIM UM ORDER-

A / D /JOAND CONTAINS ONE AMALOGIC M"-27OIf'" HI S!'CEO SAlinE a HOLD MODuLE ;
ONE AN ALDtJIC MPZTlK WilY HI S"CD

II 81T A/O CONVEIt TE/f MOD(JLC; -P(W
ASSORTeD IC·S. NJrs. Err:

~
, C. '~Z 15¢

.. Ft .
LUlE

CORbs
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PASS FILTC"S CAN
8 £ liSCO IN £()(J,AL­
IiE/n. ANAL/ZE/IfS.
MtlLTI-A IIP,NG ere­

USING Ol'--A IIII*$, HIGH PASS AND 'AND
/'IUS FVNCT/ONS ARE EASILY CONE
OItI~NAL COS T WAS CYE II ~ /00 EACH .'
J.~ ~ $CHJAIfE X I/ I" HI6H.
,. D./DerAt-E . LINE"" PHASE

~~~~

'-0312 .m HZ IF'- 01l0 I? KHZ
' -0125 1.25101Z F- 02OO Z) KHZ
"·0205 2 .5 KH Z F-04OO 4 ) KHZ
F·~ 5 KH Z r -cecc eo KHZ

/lVY ,1IOtIII DlAMONOtJACK " SAI",," ."

-.

OZ PRECISION
co AUDIO

~:c~!-~lfcs_
$3""YOU'

CHOICE

. $629.00

~:I CALIFORNIA COMPUTER SYSTEMS

SIOO
203232K STATIC RAM A & T.
200 NSEC .

211616K STATIC RAM A & T.
200 NSEC . . . . . . . . . $329.00

206564K DYNAMIC RAM A & T $548.95
2200S·100 MAIN FRAM A & T $379.95
2422 FLOPPY DISCWITH CP/M 2.2'· $329.95
28026502 PROCESSOR A & T $282.95
28lDAZ80 CPU A & T. $249.95
2710A 4 SERIAL 1/0 A & T $291.95
mBA 2 SERIAL,2 PARALLEL A & T S305.95
mOA 4 PARALLEL A & T. . S214.95
PROTO 80AROS WW S39.95

APPLE PRODUCTS
711 4A12KROM/PROM . . . . . . . $68.50
7424A CALEN DAR/CLOCK S106.95
744DA PROGRAM MABLETIMER $98.50
7470A A TO 0 CONVERTER . . . S105.95
7490A GPIB (IE 488) INTERFACE S265.95
7710A ASYNC SERIAL. S125.95
7712A SYNC SERIAL. . . . . S153.95
7720A PARALLEL STAN DARD S98.95
77208 PARALLEL CENTRONICS S98.95
78118 ARITHMETIC PROCESSOR W/DISC S342.95
7811C ARITHM ETIC PROCESSOR WIROM S342.95
7500A WW BOARD S22.95
7510A SOLDERTAIL BOARD S23.95

SOFTWARE
2610 CP/M~ MACRO ASS EM BLER ON DiSK S76.95
2620CP/M~SYMBOLIC INSTRUCTION DEBUGGER S64.25
2630 CP/M~TEXT FORMATER $64.25
2640 CP/M ~BACKGROUND PRINT UTILITY $42.95

OTHER CCS PRODUCTS ARE AVAILABLE.
CALL FOR PRICE.

--~::111 MICROCOMPUTER PRODUCTS

SIOO PRODUCTS
C81A 8080 PRO CES SOR PCBD S32.95
KIT $155.95, A & T $215.95

CB-2 280 PRO CESSOR BOARO.
KIT $198.95, A & T .. . . . . . .. S269.95

V81C 64 x 16 VIDEO, PCBD . .. S32.95
KIT $153.95, A & T $199.95

V82 64 x 16 VIDEO, PCBD S32.95
KIT $175.95, A & T $234.95

V83 80 CHARACTERVIDEO 4MHZ.
KIT S345.95. A & T S425.95

UPGRADE RAMS FOR VB·3 S42.00

104 2 PARALLEL, 2 SERIAL, PCBO . . S32.95
KIT $155.95. A & T .. S194.95

P8-1 2708,2716 PROGRAMMER 80ARD.
KIT S135.95, A & T S185.95

M8·10 16K STATIC RAM.
KIT S299.95, A & T S339.95

APPLE PRODUCTS
A4 88 IEEE 488 INTERFACE . . . . . . . 5399.95

AID SERIAL/PARALLEL INTERFAC E.
KIT S125.95, A & T S155.95
ASIO SERIAL I/O
KIT S87.95, A & T S97.95
APIO PARALLEL10W/O CABLES
KIL $67.95 A & T $87.95

OTHER SSM PRODUCTS ARE AVAILABLE.
CALL FOR PRIC ES.

MON DAY-FRIDAY, 8:00 TO 12:00 , 1:00 TO 5:30
THUR SDAYS, 8:00 TO 9:00 P.M.

(415) 728·9121
P.O. BOX 955 • EL GRANADA, CA 94018

PLEASE SEND FOR IC, XISTORAND COM PUTER PARTS LIST

FEB SPECIAL SALE
ON PREPAID ORDERS

(CHARGE CAR DS. C.O.D. ORP.O:S NOT AVAILABLE)

WAMECO PCB D'S: EPM-1, PTB-I. RTC-I.IOB-1 • . <$IU
SSM PCBo'S: 10-2, DB-I.<<. <• .• . • .• <. . $22<95

MB-I IMK8. 4KxBI ••. <. • . <<. $IU5
MISC: BK xB RAM. A& T 450 NSEC.. <• < $5U5

250 NSEC• • .• •... . • . ..•• ..• $7U5
10-2 KiLo ..... <• . <. <.•• • <. $45.95

74 LS<SERIES PRIME PARTS

EA 5 FOR EA 5 FOR EA f
LSOO .25 1.23 LS13 2 .75 3.56 LS197 .85
LS02 .25 1.23 LS136 .50 2.38 LS221 1.15
LS04 .25 1.23 LS138 .75 3.56 LS240 1.80
LS05 .25 1.23 LS139 .75 3.56 LS243 1.75
LS08 .35 1.66 LS145 1.20 5.70 LS244 1.75
LS10 .25 1.23 LS14 7 2.49 LS245 2.15
LS13 .45 2.14 LS 148 1.35 LS25 1 1.00
LS14 .99 4.50 LS151 .75 3.56 LS25 7 .85
LS20 .25 1.23 LS153 .75 3.56 LS258 .85
LS26 .35 1.66 LS155 .90 4.28 LS260 .65
LS27 .35 1.66 LS156 .90 4.28 LS266 .46
LS30 .25 1.23 LS157 .75 3.56 LS279 .50
LS3 2 .35 1.66 LS158 .75 3.56 LS290 .80
LS3 7 .55 2.50 LS160 .90 4.28 LS293 .80
LS38 .35 1.66 LS16 1 .95 4 .5 1 LS295 1.05
LS4 2 .55 2.50 LS162 .95 4 .5 1 LS367 .70
LS74 .45 2.14 LS163 .95 4.51 LS368 .70
.LS75 .50 2.38 LS164 .95 4.5 1 LS37 3 1.85
LSB5 1.15 5.46 LS166 1.75 8.31 LS37 4 1.80
LSB6 .40 1.90 LS173 .80 3.80 LS377 1.45
LS90 .60 2.85 LS174 .95 4.51 LS378 1.18
LS92 .60 2.85 LS175 .95 4.51 LSB20 2.2 5
LS93 .60 2.85 LS190 1.00 4.75 LSB26 2.25
LS122 .45 2.14 LS 191 1.00 4.75 LSB29 1.44
LS123 .95 4.50 LS192 .85 4.04 LSB8 2 3.2 0
LS125 .90 4.28 LS193 .95 4.51 LSB83 2.30
LSl 26 .75 3.56 LS196 .85 4.04 LSB88 2.40

QUANTITY OF 5 FOR MUST BE OF THE SAME DEVICE. T
MAY NOT BE MIXED. AN ADDITIONA L 5% OFF PURCHA
OVER $50 ON LS PARTS ON PREPAID ORDERS BY CHEO
MONEY ORDER ON LY.

VISA or MASTERCHARGE Send accou nt number. Interbank number. explfalll
andslOn yourorder,Approx,poslaoewllIbeadded.OrderSWlthcheck or money or
besent post paidin U,S If youarenotaregularcustomer,pleaseusechar oe. c.
check or pos tal money orde r. OtherwIse there w~l be a two-wee k delay for ell
clear, Calli residents add6% tax. Moneyback 30'day ouarantee We cannot
returned IC'S thai have bee n solde reo to Pnce s sublec t 10chaooe wllhou t noll
.11 ... ,rflf, Sl.aOsank. tb rw' II , rfll'$ IISIlb . SI0.0D.
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N am e Ph on e _

Company _

Addres5 _

CALL TOLL FREE
800-421-2841
Local: 513-874-02 20
Telex; 182 392

Stat e__ Zip
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Cily

Fall &. Winter '81 - TEST EQUIPMENT
Electronic Cornporierrt
Catalog FREE 160 Page Book

We carry the Following:
TEST EQUIPMENT

• B & K
• LEADER
• VIZ
• BECKMAN
• HITACHI
• GLOBAL SPECIALTIES
• DATA PRECISION
• HICKOK

ELECTRONIC COMPONENTS
• JAPANESE & MOTOR OLA Transis'ors l . I - _ '-':"''l.

IC ·s. FET. Diodes
• Capacitors
• Re s isto rs
• Connectors. Cables

• Over 10 million components in stock to serve you
• Over 20,000 sq. ft. of warehouse in the East & West
• NO MINIMUM ORDERI

TOOLS
• Weller. Ungar. Xcell lt e. Vaco. etc .

• COMPARE! 31 BANDS •• •• •• •• •• ••
'udiopftile & Prof.ssionaI 2 CH.,1~3 Oct..... Equaliz.... unique LINEAR •

Mirro r Image Circu itry. TOlally eliminales snap-on. Generales a TRUE!lSdb Boosl

• and Cui on EVERY BAND wllhoul band to band phase cancel latinn or rainbow ellecl. •

•

• Super low NOISe J·Fels ON ALL BANDS ; ·Regul. ted Power Supply
• Slew R.le " 13 Volts" per microsecond ~ Built -in RecordSwitching · no need 10 re-palch •

• And as always with Aaron-Gavin Instruments. Lowest Noise. •
• Lowest disto rtion and Great Over-All PROFESSIONAL Quality.•

•
GRAPHICEQUALIZERS LED METERS (Alliniegra'ed ctrcults t) •
Descrlp'lan Kit MIg . DOTor BARPallern. 3 position range switch
31BandStOleo EO :. 12711 .56 :J 1544.5-4 Description Kit MIg .

• 31BandMonoEO ' : 1157.05 111322.53 Fronfpcnt' mounf only: •
21 80nd SlI'eo EO 1205.02 f l 1~21.02 10LEO(Mono) :J I<I-I .~O = 155.80

• ~11~~ ~~~:'E~ ; : ml~; B m~~o 20 LED (StOltO) = $$2.20 ::J168.00 •

•

11 BandMonoEO : , I 75 _~ 0 1151.57 Cobin" or ROCk MOIInf:
11 BandStOleo EO : : 11211.50 Ll I2~11 .80 20 LED(Mono) ::; I SO.~O ::; 168.00 •
5 BandSttreo EO i J I 7~.50 0 11 ~8.1l1l ~ LED (SII 'eo) ::; 167.00 = 188.60

• 5 BandMonoEO [ 11 ~IlH el l 98.27 Oown 'A - 7ldB ' •

• Order with this Coupon orsenetor product speclflcatlons. •

•

Check box l or the Item 0' you r choice send check. money order. CODor Visa. Master •

Charge. Your card number Exp . date _

•
Add $7.00 'o r shipping ond hond llng. Check FreQ. Range: 16Hz·16HKz 0 20Hz·20KHz •
Check style ; Rack Moun! 0 Flat Cabinet 0 Upright Cabinet

• NAME PHONE.• •• ADDRESS •

.~ ~ ~ .
Aaron-GaYln. 1901 E. D~~re 5' . Dep' . 18. senre Ana. CA 92705. Phone ; (714) 957-8710••••••••••••••••••CIRCLE 68 ON FREE INFORMATION CARD

UART
COM 2502 25KHz

40 Pin + 5 · 12

S4"

DYNAMIC RAMS
4Kx 1 30Qns
021~A 16 Pin

TMS 4030 22 Pin

95¢

PROM
Harris 7640

512 x 8 VOL OC

24 Pin $705

Made tor DatapcHnt
by MauU

90 min. wtth ca. e
5 screw high streng th shell

DATA
CASSETTES

$175

10 l o r $1500

MR 1130 R

1125 10 for 11000

5.200 MFO 25VOC
1-7116x 2-318H 11 Z5

11.000 MFO 35VDC
1· 31~ x 4-112 h $350

12,000 MFO 25VOC
1-7116x 3-7116 h $250

22,000MFO 25VOC
1-7116 x 41 /~ h $35e

COMPUTER GRADE CAPS

1000 VOLT
12 AMP
DIODE

•

Fits SHUGART 800/801

$6500

SHUGART
HEAD

$395

Heat Sink 7se

LM 323
5 VOLT
3AMP

7812
12 VOLT
1 AMP

90¢ 10 for 5750

Heat Sink 25¢

52"0 10 for 51500

VARO VJ648X
I.4H l ead.

PHONE
JACK

25¢

$9500

$wUchc ratt ' 12A
1/4" 2 conductor

with Switch

OBC·25P male

C rimp Pin 5225

08-25 cove r 5125

SLO-SYN MP7o-1A-U·1A-005
5.2 V @ 1.44 A 48 Steps/Rev.

V.HShan 'litH L. Mtg. Holes 2_3/16 H C·C

RS-232
CONNECTOR

DIABLO BRIDGE
PRINT~~ 10 AMP
HEAD 600 VOLT

200 ns Tr
Matri x Head ' 24800
Fits DIABLO 1660

5 VOLT
STEPPING

MOTOR $2000

TERMS
Quantities Limited

COD, check, money orde r
VISA, Maslercha rge

Texas re.ldents add 51ftstate sa l•• tax .
Add '3" shipping charges for ord er.
und er ' 50".

OUTPUT
+ 5 VC O - 5 Amp.

+ 12 VCO - 1 Amp.
• 12 VOC - 1 Amp .

Whisper by Rolron
WR2Hl 4-31~" Sq .
115 VAC 7 Watt

MAC 10-4
10 AMP 5125

200 V 10 for 51000

TRIAC

FAN

POWER
SUPPLY

sam e as 2N2222A

KESTER 6OI~0

ROlin core . .020 dla .
1 Pound Roll

IN PUT
110 - 220 VAC

5 - 3/4 x 7 • 1/2 x 4" h

,p,-
SOLDER

SHIELDED POWER CORD
'Q" ;:'''~ =- -q;.

6' - 7" Lg. 52' 0 10 for 52000

4 - 10K Unear poll
1 • 'h" meta l handle

2 - 'lt H square

MALLORY SNP-428
4-28 VDC 3-16 ma.

Fit. 1 1/r hole

JOYSTICK

5150 10 fo r $1250 1150 10 for 51250

REFLECTIVE
SENSOR III

II
MONSANTO MCA 7
In'ared emitte r and

10 Po. lt lon BCD Photo Darlington outpul

SONALERT
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•. $799
. . ....1849

. .. $995

. $5~
. . .$101"".

. .. .. . .$h' r l

. . . • • . . . .SB'jIf
. . ... . 11049.00

5-100 Sound 8oll rd SJ.4.95
8080A CPU ••. . . . .. .. . .•. . . J.495
32 K Sl..re RAM {2l 1041. ••.. 39.9S
8K EPf04'll(2708) ". •.• •••• . . 204,95
27081271 6 Eprom •••• •• •• •30495
ACP Proto Bd. 22 95
Veclor 8800 Pt'oto 2220
Vect04'8803 11 slot MB 29 95
ACP Extenoe r wlCon n. 1895
13 Stol Mot MrBoerdCWMC) 32.95
9 Slot MotherBoard lWMC} ..29 95
8 SIo1Mothef IExpsndablel...304,95
AoAl'YIICB(.· SHUliAltb.•••. 3U S
Sl00 IAYSo8910l Sound Bd...34 95
Apple Sou nd 8<1 2049~

SANYO'
MONITORS

VM 04509 ~ ";8W
sa l. Prlc. 159,95

OM50 12 12 - BIW 239.00
0 1.4&11212 - Green 2. 9 ,00
OM80131 3 " Co IOf' 415.00
NECGteen 259.00
AMOEK/LEEOEX VIdeo 100149 ,00
AMOEKI l EEDEX 13- CoIOf'm,OO
AM~EKIlEEO~ 12 ' Green 17i.oo

TERMS : Use ched<, MIC. VISA,
AMEX, Ce. 04' COO. COO fequl fe,
25'lilo Oe pot,ll. Charge Orders plu se
It'lC1ude e xprell()l"l <1Ile FOfetgn pey
U S Funds. Otdottby pi1one. "IU or
TWX.·MINIMUM $10 00 . P1eese In-

~~~t~~~":=,~
2 Ibs. F04'suliace add 30C 104'aodI­
llONl Iba F04'aoradd 70C lor aodI­
loenelltx. FOREIGN Add 10"l0shop­
pongendha ndllng COCYsS 1 85ex1re.
Not I'MPOf\MlMt lOt typos. Soi'ne
Items subteCt 10 pt'oOt ...Ie W. ...
,...... nghl 10 .m ll QU.Inl ,t lK, lOme
olem l SWtect 10 pre(;:lOUSmet&l eddet'.
Ret ..1 pnang tl'IIo)' .vlIIY from Mao!
OrOer". We f_ lhe ragtll 1o sub­
slotlrle menulec lUfI'f

CTS DIPSWITCHES
CTS206·2 175 CTS206 ·7 17 5
CTS206· . 1 15 CTS206 ·o 1 95
CTS206-5 1 75 CTS206-9 1.95 .
CTS206-6 1 75 CTS206 · 10 I is

CONNECTORS (GOLD)
OB25P IRS23 21 , 325
08255 Female , 3 75
Hood .••••••••••. ••••••••••••••. l .26
Set w/ Hood . 5.a1e $7 50 ,
22/044Wffl . SIT. XIM .•.••.••. 2.iS
043186 Viffl . SIT. MOT..•••••• 6 50
5OI1CO5-100 CorvIOCtor wlw ,. 049S
5Oi 1 00 S- 1 00~04'-.tl •. 395

NAKED PC

FLOPPY DISK I/O
1 77 t<1 1 8H & M""'~ .... 2. ~5
1181 ~ F~ ••..... .•. 29 95
179H)1 Ov al Floppy •••••••• 3695
1791.02 Dua l Flopp y . . • . . .« .95
1793 DO. OS Flop py • • . . . . . « .95
1]g7 DO, OS Flopp y • • . . . • . 54.95
t eat Oal a se parator ••• .• . 18.95
2 t.43 Clock Gen . • • •• • • •. .. 18.95

FLOPPY CH IP SET
Doub le DenSIly
Doubl e Sided Incl ude s: 17i7

$79.95/sel 1m
AID CONVERTERS

8T008 bllB.~') . . ....•..•• 1350
870110 brl e.n..ry ••••••••• 22 00
870 3 8bli TS ., 13 SO
v.OOveete f feQ Conv •.••••. 725
87SO3' , Dog'l BCD • . ... 13 95
10408 L66 bll .... 39~

1. 08 L8 8 bll •. . •. ~:'S
OACOlO lo A ,5 95
OAC08.• ... . .•••.•.••.•.•••••. 9.9~
OAe 100 995

TV CHIPS/SOUND
AY38~ 1 6 Game, BIW .. :. 04 9~
AY38 515 Color Conve<te-r . 2 95
AY38 60 3· 1 Rc.dr..ceGa~ .•. 895
AY386O& 1 W.peoulGame .... 9 SO
AY3860 7·1 ShoohI'lgGallery , •. 895
AY389 10 S¢und Ge....,l t04' . • 12 95
SN760477n Sou nd GeNl ...t04'.. 3 Sl5
MM5320121 TV Syt'lChGen .•• 9 95
MMSJ69 Pr-eK .s"r 395
l M 1889 RF Modulator 3 95
MM5 7100 NSC ColorTV /595
MM5 71004CIOCkGen 37 5
M&R Modul , to. " ,29 95

WAVEFORM GEN .
8038 Fun cti on Gen . ...• •.. 4 .~
MC40204VCQ 2 .9~

l M566 VCO . . . •••. •. . . .. . . . .• • 1,95
XR2206 FlI"lCbon GMel.t04' .. 5 25

SHIFT REGISTERS
2~V .••. 1.49 MM!500H.. . .. SO
2507V 1049 MM5056N . 2 95
2517 V l .04 9 MM5060N . 295
25204\1 1.49 2510A 195
2525 .•••• 1049 2804 7 04 95
2527 .••• • 1.49 33041 04 95
2528 .•••. 1,049 33 51 1795
25 29 .. .•• 1,049 3351 ..•••.. 695
2533 ... . 1 ..9 90403 20495
33047 . . 595 9408 995

~~RINTER5
~ __' --' EPSON

MX·80 . . • . . • .. , . S0495 ,00
MX--80FT . . . . . 595,00
MX·l 00 . . . .. • •m ,oo
MX·70 ..• • 425,00

ce ntron ics 739 • • 799,00
Vista V·3OOI25 cp s . . . . . 10495.00

V·3OOI45cps , . • . . 17i5.00
M.llbu 185 1995.00
Anedex 95OCIrI9!01 . • 1450.00
Be.. II eoo MST . . . . . •. .~900

' 00..
' "".'"'"I~
ass,..

04 15

'"m
'"10 15

'"' "'"'".>0

RAMS

STAnCRAMS
1·;;1. 15-99

~i~~~= ~~ l~ lH
;;1 11;;1·1 .69 2 95 1 85
2101·1 190 2 10
2 1 UN '04~NS , ) 3.15 3.50
;;I l\ . L·25Ons 1~51 5 ~ 595
211U...~• . {404:.t1 4.75 425
~.2~n, 8 115 1 ~

'!OU.SOfI. . 5115 5115
EMIo4 2(l()A 1115 illS
£1,",1 . 401 1 115 1 25
.......og l <4Q1 . , 10 95 10 25
AM[)g1301'J1 12 115 1195
1101 1115 l IS
P11;;15J93042St. !>n" 9115 835
6518 II<. I CMOS 195 795
21041 LowPow<t<. K$l .ll <: 99 5 895
93. ' 5 9115 8 115

82SQg5<4x9 Rem 8.95
O~ Oc tel Orlnr 2.95
OAcae EX OIA ce ov, 8$15
MC1 8~ HI Spud AID 1.95
MC8852 SSOA 3,049
~~M.r&F~eC~ClRam : :~ ... ...~~~~~.

MK38S3 St .t lc Mem 110 . 95
SN1513e .48 18M08 .49
MC10210 .89 79M08 .49
LM339 79 704157 .• 9
l M110CN 29 74181 .49
LM711 CN .29 104 C704 39
ICM 70045 Prec'SI()I"I StopWetdt ••.••.••. 23 95
ICM 7'20701Clllator-Co41tfol l4tr" • •.•••• •••• 1.50
$eo.'~ o.c..deCounttil' 1208 . , . . ••. •. ••. 18 ,i 5
!.lC l 04.33P 3' J Dog.t"' 0 eon-.etl er 13 95
te L 8211 1I00teoe Refe' ence 1 95
LM 1850N Ground F.lul1IC ., •.••••••••. 3/ 1 00
LM 2iOON OwaetAmpI.,. r , 2/1 00
l M 2917N F.eq 10 Il otl:Cortv 2/1 li19
...Y·3·3550 04~. d.golOMM .•..•••••.••••.. 204 95
AY·5·3S07 o4<:lMHl DVM , .. 9 95

~7~804~x~;::'~~t~~:. :::: :;; ...=._.........- __---t.
ULN 2003A 7 Ch..nnel Or ., ' liI9
Me M 104505604OotSt..hc Ram 895
MOe 1003 (04N2810plo~r 3Il,oo
SPX33 Opfo Coup6er-•• •••• •••• , •. ••••••• 311,00
lH 5Q45 CMOS Swit ch D85T . . .. . ., 04.50
UA 30045 Trans. ArtWo( • ••• • •• • •• •• ••• • • ••••• 1.25
TR 10402A UART. . .. •.• . .. . . . . . .. . . . . . . . . . . 1 .~5

MK 1007 Dyn. Mem.Shltl Reg 3.95
5318 TV 01 , Oitp . Qrcurt . . .. 04.50
8080A 8 B.t CPU •. . .. , 4.9~
81OOCJ 8St ,AJO ... .. . 9 95
MM528ONP[) 041 1/C2 107 !TMS o4OeO(

~fv%,:;r:;~2~K'i,iYW · · · · l .75

7~~:2~~~.~e~ LM 387 ::: : ::: :: ~ .~; ...-~~.;,;,;-;.;.;.;--~.
104 88110489 2I1 li19 lM 04558.... 311 99
LM323K 95 RC .'38 ". 2/1 99
MC1372 8 95 RC 04 13 1 2/1 99
MM5296 -. A,B •. 295 . COM 5027 •.•. 39 ~5

LM 377 1 25 COM S037 . 4995
LM380 125

SOCKETS
W\reWnIl 3 La..-.l

• PI". ....... ......,
" " " "-e

~
J8 "te " ..

'" " " ..
" " " ' "" J8 ee ''''" " " 0 '"J8 " ' " to,., 00 ,., to,

IllS~Es~~ IN~';!'I~~N ~~~c;~o ;>5 1

LED READOUTS
flit .. SlII e.r __ "*"
Dl 1G4 m llMl e- ~fIaclt 9')
Dl i'07 300 llMl '- And 99
fllOOS7 351 111cl c-. Cloflaclt 99
fllD501 50Q llMl CoMto ClollOdtt+II 9\1
fhllS0300Q SOO IIIcl e- Clof'loclr 9'1
fhD501 lSIOI SOO Illcl ~ kW1 9'J
f llO'..oI SOO llMl COI"II'" ...... t+1I 9\1
fhll'SlCI SOOGowo~ca flaclt 149
flll055G SOOOrrge '- ~f\CIllt 149
f ll0lC11OOllOOllMl e- Cd lOdl 17S
fIl0&07. ' 01 IOOllMl e- ...... I 1S
1tI'5OIl· 7)lO&OO llMl 4 . ,~ ;>5~

Ir..oIH 3OO600 1IIcl 4 . 7S4 091' '"0 11~
HfOSOIH 711 3OO 1IIcl c.-........ 7S
TIUOS llMl AtoryS .l lts
T1I.XII 210 llMl lIi.nIncII o.c-r lOts
nlX\9 270 llMl "'-""*'t.II 0ciUY 9ts
nc u 210 1IIcl 04 . 7~ lOts
WNIZA UO IIIcl ""ry SiS
WNIt llA ;> 10 1IIcl AIp.'llIIIl.....,-,c I ts
XA":106, 3OO1lId e- ......1lqIl0l' 1;>5
iWll:l62 3OO 1IIcl e- Moilr ltlt oP 115
XA" l:l61 )OO 1lId~ CA. lfftOl' 115
VJIlO64 lOOlIIcl e.- Cu lOdl"9llOl' In
XA'iJOS1 XlOGr.-. e- AnocltR<ghl Of' 19\1
XA'OOSZ lCIOGtMn e- ...... l r't Ol' 199
XAIQ051 3OO er.... ~CA lfII OI' I"
XAIIlt'54 lCIOlirIPo e- Clo'l'«ltIlqll M I"
XAlllO&I lCIO ' .... CoOI'II'lMcdlIlqll Ol' 210
XAIlJOIZ lOO' tIlow e- ......LellOI' ZIG
XAIiJOI1 lOO' lbI- o.r.b CAlfII Of' 210

. 1.A"J0t04 300'.... e-Cl.IlOdt.I\q'II O' 210

IC SPECIAL PURCHASE

VERBATIM DISKETTES
1ClO'll> CERTIFIED ERROR·FREEI

• n TUell H tiU Gusm SII"'(.SIIU 5'.
TYPf Of:SCAoI'TIOJj P1l,lC[ ,&Ox 10

~:~~ ~~=:~~ m~I~f.ii::;;';'~~~~!"oii~'"I.
~7S·'6 1 6 K01t ~"'~ Utts
e .1 Ion TUU IlUl U I U Sm - Sll eu Sllf l

i '. "W(IlUiUllrU CEMEITll.c
~ 77·0 1 Sot!S«lO!tG TItS 80 ftc SJ27S
~ n·1 0 l O Halr ~ kS ~ tte 32 ~

~77 - 1 6 16HaIr ItW r.l1CfCICl(IK 312~

e 4l TUt ll " nlE stl n DOI IUKU m , ...
Y.<3-G l SotIS«\oltdSA 4SO IolI't~ mts
~~·1 0 l O IiOlt~ eASf ""A"lGCO Ults
i~· 1 6 16 Htlf KWr.llCto' U U 5. ... I'" turlflU IlSiEm S
FMOO-ol SctLSorqt~ J7.0 m S(J
F D~ 32 32Il.1'1f Sorqr~~~ lJ SO
FD802-o1 SotLClOI.drDttls.t,- 3;'40 4410
FMSOOI ~t Dolille s..t Cloibfo-.t 1 17. 0 4910

VOLUME DE ALER PRICING AVAILABLE
WE ALSO STOCK DYSAN-CALL

Z·80 SUPPORT CHIPS
1 80·PIO 2 5 MHl 8 75
18QA·P!O 040MHz. ••.•. .• 12 95
Z8O-CTC 2 5 MHz .•.••• . 8 75
Z&O...-crc 04 0MHl , ,, 12 95
Z80-0M A 25 MHz 29 95
UCl A·OMA 040MHz 38 95
Z80-S10 1O 2 5 MHz , 3595
ZeoA·SIOIO 040MHZ,•.•. . .. 3ao4<:l
Z8o-Sl0 / 1 25 MHz.. 3~ i5
ZaoA·SIO/ l 04 0 MHZ" 39 040
180-S 10l2 2 5 MHz.. 35 S1 5
Z~SIOl2 040MHl , . •••. •. 39 040

UARTS/BAUD RATE
TRI 60 28 15V. 12Vl 39~

AV510 13 C5V. I2V1 0495
AV510 1.A!1 6 12 t5·1. """ 6 9~

",V510 15A!18 63 15v l 6 95
IM6402 1 95
IM6.03 8 95
2350 USRT 995
1571 8A,Ir 01o 2. 95
SALE ,",1 4728 • . • . •• . •• . • •. ' .11Me" . I 1 11.95
. 702 10495
W0 19AI 99~

COM S016 1895
INS 82SO . . • . • . 15,95

KEYBOARD ENCODERS
AVS02378 " 13 15
...Y5-3600 .•••••••••••••••••••• 13 15

ADVANCED SUPPORT
AM95 11 .....'11'1. PrOC" tor .•• 17500
95 12 "'''11'1Procen 04' 115 00
9513 U",V TllT\Ing 7995
AM9511 OMA Conl 'OIlef ...• 1895
AM95 19 UnlVClrset lnle"upl •• 18 95

CHARACTER G.N.
2513{)()1 (5V) UPJ)er ~ 50
2513{)()5 15Vl l O\ll-. r , •. .•.••. 10 Sl5
251J-ADM3 (5V! LO\Il-. r. . . . ••• l049&
MCM e&710 AscII SlI lI tKl 12,i5
MCMe&7040Mal h S)'mbol 13,4&
MCMe&15O Alph a Con trol 13 45

MICROPROCESSORS
Z8001 16botlo8Mb ...... S18900
Z8002 \6 bot to &41<•••••••• 149 00
Z80•••••• ••• ••• .• . • .•••• .9 .Sl'5
l80A .. . ••• •• • • •• • .•. •.. 13.95
F·8(38~ •.•........•••••.• .. 16 95
~ ... •• ••. . .• •• •• • •• • •16.95
CD l802 ••••••••• .• . .•••••9 .75
8080A 75
808QA..U.AHl ,. 1995
SALE 808 5 .••••• ••• •••• ••• •• 1• .95
8006·1 1.95
2901 9 S1O
2901 A ..•...•••.....•••• 1049~

2903 4-bll Svpe.sloGe •••••••• 29 9~

TMS 9900J L 0499~
CP1600 •...•... .....••.••••. 3995
6!J02• .•• . .••• • .•••.• .• · . , 9,95
6502" .••••.•.•....•.•..•..• 1 6 9~

IM6100 ••••. 2995
eeoo.... ... .•.... .•..•••..... 11.7 :s
6800 8 20 MHl ..•..••••.•••• 1P 95
6802 P ... ...•• ...••.•.•••.•..• 17 95
8035 . . ..•....•••.• 1£~

6039 ... . •• •• .. . . . .. •• • •• •••. l 9 ,9~

IN S 8013N ••••• .••• .• .• • . 24 95
8155 04 9 95
81048..••...•••••••••..•..•.•. 6995
6809 37.95
808 6 . . . . . .. . . ...••.•.•..•. 69 95

1
MM5203AQ . • •
MM5204Q ... .

8800 SUPPORT CHIPS
58101 28 x 8 R.m o4 15
8820 .•• . .•• .•••• . .•••••• . 8.50
8821 . ~ ~ 8SO
5828 PIlOd t)' Int , • . .. ..•••. 107 5

Eprom 189&
CRT cent. . .29 9S
T••• ••••• . ••29 .95

ACIA ,.• .... . .•....• ... .•. 5 95
s.nel Adept.r .••.•••..•. & SI&

U80 Modem .• .•••••••••••••• 10 Sl5
588 2 Mod..teIOf 11 95
587 1 1 OMHlOSC.••••••••. 25S15
&875 · 8 115
5880 Bus Orf't'er • •.• •..•. • . 2.111
MC880488 . " . " •• .. . , 19 95
8&0041 204 9&

81102SUPPORT CHIPS
8520 PiA . •. ••••••. . • . . . . . . •. . 1 50
M22Mult.. . . . . .. .... . . ..• •.• • 11.95
8530<102.003 ()()4.00S,.• . .. . 21,95
8532 1S1.95
8551 111.115

8080/80811 IUPPOllT
81&&181&8 11O .•. •• , •• .••. •.• 204 i 5
8755 1tO w.tll Eprom •••••. ... 5<495
820 2 Dyn. R. m Conl.. 34 95
8205fl04S 138 Oeeoder •. .. .. . 3 95
8212 8001 1{0 " 275
82f. Pnonty Inl •. . .••... . . . . •. 525
8218 Bus O~r 2 15
82 204ClOCk a.n , 2 95
822... '.MHl l . ••. •.• . . ••. .. . •. 915
8228 Busen r 2liIS
8128 Bu. Or r ", 2 95
1221 S)'s. Con trol ... . •.. ... • 50
8238 Sys eont.• • • • • • , ••••• • • •. 5 50
8204 3110 Exp.• • ..... . . •.... 9 50
125OAsyn .Comm •. • ... . • 15,95

:~~ i,;,~;~,. ::: ::::::: : : :: :; ~ :i
82 55 Prog , 110 ". 8 50

:~~i ~~d~rt~o i~~~·:·: : ':':'::ll!!
8219 Prog KeybO. rd ,•••.••• 15 95

BIPOLAR PROMS
w. do

Cu. tom pr~~:~~~~P25
. . . . . . . . , . 12.85

T5 . . 4.25
)OC . ,25
)TS .4,2S
)OC e.!50
.. .. 8.96
.. ,12,96
TS1U 5

. . . . 1U 5
. .. . 7.85

FIRST TO OF FER PRIME PRO DUCTS TO THE HOBBYIST AT FAIR PRICES!

1. Proven Quality Factory tested prod ucts on ly. SAL
2. Guaranteed Satisfaction 416 E
Call For Special School Discounts $19.9~

1m .OO

' 99 00
109900

9A9 00

78900.. ..
239 00

10A900

17.95
19 95" ..14 95
10495

-

,
"' ''''''' ,.0 ' .. .... 4 .. .

• 1-80A CPU 4 MHl
• 5 user Pl'oor ..mm ..ble functi on keys

: ~~~i~ ~~~l~~l::rlc key ped
• 80 che r..ct er sc reen
PC-8001A Mict oc omp uter w/32KR AM . •. Sl mOO
PC--8012A Ira Unit w/32K RAM,

~1lI6~:I~~n l :6;Sk D~ iv'" u~i i :::::;~.:
PC·8032A AdIJ·On Dual Minl·Olsk

Otlve Unl l . . 1095 00
PC·8023A lmp ..c t Mal t lx Prin ter.

Tr..cl or/Frlc t io n FHd . . . . .. ..• . • • • • • • . 860,00
PC--80904 A Cable fOf PC-802JA Pr inter . •. •• •. • 9 95
JB·1201MIA) HIgh Resol ution

Green Mo n itor .•..•. .... .•• •• . .• . • ... 255.00
JC.12020H (AI High Resol uti on

CoIOf' Mon itor w/RG8 Input • • • •.. • •... 119500
~1A RGB Cable lo r

Je-1202DH (A) GotOf'Mo nItor . , •••••• .• .• 19 95

~s8U1..~tui~?:C~~~'t~~ ~~;::e ;' ce 'Ma~'u'a'I':: : :
PC80 12A 110 Unll User' s t.hnual •••• .•
PC-8031A Ou, l OJsll;User ' s Ma nue! . ••.. , .••. •. .

UV "Eprom" Eraser

~
Mod_I UVs·11E Sl5SUJ5

.. Holds 4 Eorcms at a tune.
Backed by 4 t>) ears
e xp e rienc e
Model 5-52T• •• 5325.00

Pr o ll"S S IOn a l Induslrlal Monet

CENTRONICS PRINTER
M ocal737 .~

• ce ntrcoc e ccmcrete pnn'. , ~
• The 73 7 hasevcrythlnQ.Check

• ~':.CI~~I:ethe featuresS8 3 5 .00 4
32K STATIC RAM BOARD
2 or 4 MHz Expandable uses 2114L's
~ S·100

16K4 MHz Kit . •159.95
16K 4M Hz A&T . 217.95
32K MHz Kit . . .. 269.95
32K4MHz A&T . 339.00
Bare Board . .. . • •39.95
Bare Bd. w/all p a rt s

less mem . .99.95

TERSYSTEMS
The Preferred S·1OO Box

The new Series II CPU Board features a 4
MHz Z·80A CPU and fuJl·feature front
panel. 20-slot activ ely terminated mother­
board. with 25amp power supply (50/80Hz
operat ion, Inc!. 68 cfm fan).

OPS·1, $1795

BIPOLAR CPU SALE
Signetics 8 x 300 8 bit CPU
Whi le stock lasts 14.95 ea.

SYSTEM 2A
with Z·80A CPU 4
MHz, 64K RAM, 110 Board. 20 sloi s. front
panel, double densit y disk contro ller
board. Full 1-year warranty.
List $3795 ACP Price

$24.95 TRS-80/APPLE $24.95
MEMORY EXPANSION KITS.

41 16's, 16K (200 /250 ns.)

16K e ccs tor $24.95 RAM
Specif y Computer

Ca ll For Volume Pricing

NON-LINEAR SYSTEMS, INC,Al~
1OUCI111En' 20 ''W

~I~~~~~ETER $31995

Zilog 6104·4

ADVANCED--------....
-----~COMPUTER

PRODUCTS

TTTTTTTTT
Same as TMS 4044 but designed specifically
for Z-BO based systems. This is full-spec
4K x t RAM, 450Ns.

While sup Iy lasts $1.49 each.

8800 MICROMODULE N PRICE LIST
MOD EL NO DESCRI PTlON PRI CE
9600A Sngle 8<w' d Mocroc ompute. $49 500
9609 Advanc ed Snote Bel Comp (6809) 595 00
960 1 16 Sk>1Mo the r Board 115 00
9602 card Cage 7500
9603 8 Slo t Molher Boord 100 00 .
9604 Pow~ &lppi y 275 00
960 5 OC Inpu t Power Suppty 32500
96 10 Uhil ty Proto Bo.Ir d 3900
96 11 An th ProciMemory Module 49500
96 12 8uH~ed Ut'ld)' Prot o Bo.I rd 49 00
9616 32K EPRO M/ RAM MOd...1e 250 00

:~ ~~r:;~:r~::~H~~ule ~~~
96 22 Se nal·Para lle l 110 MOdul e 325 00
96 27 16 K St.11oC RAM MOdule 410ns 39500
962 9 3 2K Stat ocRAM 450rls 69500
96 29A 3 2K SI..hC RAM 200ns 895 00
96 30 card Extend er 68 00
9640 M ult,ple Prog ... rnma ble TI/Y\e r 395 00
9650 8CNnnel Ouple x Ser oaiit OMOd 3 95 00
9655 Intel lfgerot Tape Con trol ler 550 00
96 103 32/3 2 110 MOdule 21500
96 70 2 Co nt..et Clo sure M odul e 35000

UN PQP UL.A7ED BOARD S IAISO A"'. ".ble J

4K STATIC RAM SELL·OFF

fOR TR5 S()'!' MODEL I,
, PMC 8(1..-ZENITH HS9,

~:.~ ~ 5·100, etc.
~jQ~ ONLY 31000 ea.

.,';" MODEL V·S01,
SO TRACKS, 55

_ ONLY 42500 ea.
2 DRIVE CABLE., 29 .95 4 DRIVECABLE., 39.95

SPECIAL PURCKA'5E
$59.95 Limited Supply' $59.95
16K Altair RAM Boards. Fully Populated as is.

~
MOSTEK MK4015

, 4K Dynamic RAM
I '

. , I Refresh while supply lasts only .49'
PIn equivalent to MK4027 except has 1 ms.

~
-~ FLOPPO~M~I~,~.~~IVES

_ • Doub l. S ld~

- ACP L6wb;:Rici~ $569.95
Tendom TM1 00·1 5 "'~OiekOnv. .. . .. .. 204 9 9 5
MPl 851·5""~. 040traw • . 23~ .95

ShtJg. r1SMOO'5"'~ 35 track s 29 5 00
Shuglr1 8OO1801R 8~ , , .«~.oo

Siem~. Shugert Compe,l lbl. Mod el FOO·12 o-80 • . . . •• . . 04 29 00
PERSCI Moctel 277 Dual 1195,00
MPl8525..... 0 ...a1. . . , .. •.• . • ...• . . . , . ... . . . . . •. . 3 04 8.00
WA.NGOI SIEMENS 8 2.• . •.. . ... .. .• . .• . .... . • . . . . ..•..•. . 290 .00
MPI 9 1 DoI.IbM Track o.n~ty Single Side. 80 TrI Cke .. .. • 375.00
MPI ~2 Oo ut»e Tree); D.nslty Oo1.lbte &cIe, l&Q Track . . . • 0475 .oo

RETAIL STORES OPEN MaN-SAT • • Box 17329 Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS'
~ig:~ : ~. ~~~O;B;~~~~n~:~:..~~ ~~:~~~:~75~; 1S ~o~~~~r;:6~·~~~ W ar eh ou u Direct Order Lines: (714) 558-8813 1310 E. Ed inger (714) 953'0604 '

"Retail pr ices may vary. (800) 854-8230 or (800) 854-8241 SantaAn a.CA92705 TWX: 91Q-S95·1565

2708 EPROMS
PRIME-450 Ns.

8 for $29.95

S·100 WW
$2.99 each

FIRST QUA LITY AT SURPLUS PRICE

A~~~ THE lAST WORD INB
n

~~ FLOppy·DISK ENCLOSURES
TH It:VISTA Y.1000 fLOPPY DISK DRIVE SUBSYSTEM
. o.u.~"" r'IWNI *" tII1 _tr4M~nrn;uU'lg. U

lO~nllictnC.llYux:mcdIlit"*I~hl!Xllt~
.1'dl'I*'dWW rd$h.lglrl~lttk,"","'.rdI~..I1ItI _Stngl
tlPdW'lIOIlI05104(I~.In1aiII~c*'Il."'C.llltO"ilbt:ll­
..... iIlUL n OSHA M'dIr::II • .IrIddltUIlI$M1QIII f!IIl1tn...- lttmI l.1I'O.IltS
P'7'4dId IlI'lO "' dlrvr ll'll lllWnlll *",,_ OIIIlCf flP~- f-..
II'WO'd.U' CllfRIdOI'I.~ab-~NaI:M'I IMYCltnt jlllllillorlrQn

1IW'U'9- CIIi¥M ", eu b" -.y~rd...-.....ca

DISCOUNT PRICES
CAIllIEr •. , . , •, •, , •, , •, $ 395
CUIIET . (2) *9t *l cPM ~IlO'I'o"l ~Io c.-. $1495
C nwlltl (2)do.tIlt Idld GMI (~~"lo tltilll .. $1995

Cf)

o
Z
o
c:
I­o
W
....J
W

6
is«c:

126

CIRCLE 43 ON FREE INFORMATION CARD
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" 00
0'"" 00
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" 00

" 00

"""00

110 00

"' 00
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Buya
System

and
Save

!.n( I Of(~t .

L1\.CA.QltJI...e.-.,,...,.. t~
c:...dl'1ll8ASatPo"'1-.o
1lAS< ~~r\..... ..-.
! . Il,I.... I,Ifo-(r,~
1 1 ' ''''\,1~ ''' n.or

.'b'll..
~~'fi

::Mo. ' ''' "' r>¥7
~...,ttM'IhrI

Or......Cr\IoIrt< P~
'~~ P.,

..e,\I('C~ ~·

" 00

""'".,".,".,".,".,".,)' 00
)' 00
" 00
" 00".,

19S 00 1\1 .... ces""111" c.td 1720A
moo "'1 .. AppIe ~I.'
m oo ~H.SPMd Slo' 111IO lUllS
17500 c...1'O"l",PM1.. 1IO . 17t H
~oo AppI ..oh II1'1"""" 1'. .. I5t H
.aeecc 4c:lll. O OU . 244 t5
18100 AppI. G ' lpII!c. h~ mIlS
16500 Nl lll.P.oIOlyptl Clf d 21 lIS
1)ll 00 APll'. D•• • lI ..., conj 1 1 !>!t9 t!>
~ 9!> APIlI. Do• • n •••••. 4!!t1lS

PucaI L'''II''. ll'ICltd ..•.•. 425~
PI'I I,.IPnnl.,C.,d4 . . ••• •• • •• .. l !>i r.l
Comrn"r'NC'hO'" CI'd 1" DO
lnl~'" ROMc..d ..•.. .. • 1!o41 lIS
c.ll t ProdV,"UleKl'ybol'd ••••••••••• ••. 1""
M"RAppl.Fln e"
M .. RS ...pR ·M od . .. . .. nIlS

....... eor.u. SMb HI ,d O,. . 3M900 .......
1\1 ... eor..... 1()1,1bHltdO .... . . Can
...... Cotvu .2Ofr,IbHI 'dO". Call
...... CON",Cot! l.Ul loon Call
....... COtw. M.,<w. . . Call
1\I... ACP1'l(UIl9'~K'I •
...... $(;o1\ Vo>u R..: og noloO'lVf.T2 ••

.A\.ATARI" 800 & 400

..... 11900
..... l !o41 oo

.... 111000
2"900
21!>00
..see
"' 00

..... 6t'l 00
,"00

3499!>
' ''00
.. 00
"00

New~ software
We only offer Apple
CPM software which
has been evaluated
by our software staff.

Visicalc-Now Better Than Ever 169.00 WOROSTAR-The Benchmark of
Visiplot-Graph your Wordprocess ing software requires Z-ao

Visitalc Work sheets 149.00 & 8Ox24 349.00
Vis it rendNisiplot-Vislplot VTS.8QCP/M·Wordprocessor has no

wITrend Analysis 239.00 screen menus uses new keycacs
Visidex-The Ultimate (supplied) to display Key functions
Vi~~~~~~~~~~~~tt:lible 219.00 319.00 New

wlother Systems 2
2
09
99

..00
00

~~~~'~k~~~IT~~~f~r~~r~;t;~~~~~~~-
BPI Genera l Ledger non& chained prtnt lng 169.00
BPI Accounts Receivable 299.00 SPELLGUARD.Will proof read Wordsta r
BPI Inventory 299.00 & VTS.80 Text files against an
Stocktrre Inventory System 349.00 expandable 20,000 word dictionary
Infotory Inventory System 289,00 169.00
Microcom Mrcroco uner 22900 SUPER SORT·Will sor~ . merge. &
Mic rocor:nMic ro telegraph 229.00 perform rec~rd setecttcn on you r
Acco untmg Plus II BIZPkg 1250.00 CP/M Data Files 169.00
Sto neware DB Maste r 189.00 FORTRA BO-By Mic rosoft 1 9~ 00
Sto newa re Util it y Pkg (For above) 89.00 COBOL 80 BVMicrosoft 749:00

ACS BASIC ACCOUNTING SYSTEM. Total
accounting system includes GIL. AIR. AlP.
PAYROLL 699.00 New

Personal Computer System
ATARI 800 $79900
ATARI 400 $ 3 7 5 00

ATARIBOOIncludes: ComputerConsole. BASICLang. Cartridge.BASIC
' Language Prog ramming Ma nual. 800 Ope rato r's Ma nual wi Notebook,
16K RAMModule. Power Supplv, TV SwitchBox.
,..,....... C4"Q.t1f~ ~~oa

8 10 b lsc Ome 049900 _'.....-:, ~$ OO

120'" l ~. ~I:"l moo I...... S,...tu.. . """'",
L"!lr.. C 79500 tJ~ .. \b"t
. :1 ,,': n ~ vs eo..-__

't 4. ...:. '.· j l ~ ~s-.."

a~I'...' • H19~ "''"'~' ' olof1'"
Po:qr~"" 6~lXo il"CSoxCl109.
SIl!n"I-u.~ ~"'xtO.f'n
E I),( .~ SI1"" "'mt' C"'W 1&00 "'~fJ.l(:to,r' .....
AI. ", 6AS1( !IHIO ~,

4s~0I':u; ~!I 1X1 1#'1.· ell"", .I..,.
Bl\~ .1 00 ~~

Vf . 100 !lIK "'rQ'Ioo;.
So.ot<&_:o.t' " 4100 1!IIe""' .........
"' .M:~ ))OO.to.Ao ~,

ISpecial Complete Subsystem Offer I
V1000 w/lwo Qume Datatrack 8 . Cable. ready to run
ABOO Apple II 8 " Disk Contro l ler

Total Value $ 2 9 3 9 °° yo ur pric e$ 2 4 9 5 00

Breakthru in Apple II ~ Mass Stora ge !

Vista A800 Quad Density DMA 8" Disk
Controller ~ - ~

~~ , _ • ~r'~$59500 . ' U il JI

Model A800.. .. only

- " annln'computa~~_ S!j~r;~Service .- .
Apple II® 64K . ~ _
• Z-80 Soft card Maxi.System
• 16K Ram Card

Disk II w/contro ller
Apple II w/48K Cal l tor m o re pricing!

Total Value $2719°° your price $2229°0

sa.'Je~ For Pascal S stem add $425°°

List 198"

AUTO·CAT M

Aut omatic Answer
Direct conn..,ct
0-300 Band

List 27995

Acp24595

CAT'M
Answer Originate AC P 169°0

Dd~~t~IT:t~
0-300 Band.~

List 249" ACP 189°°

ADVANCED
COMPUTER

PRODUCTS

'I~ Rockwell Single Board
• Computers

California Compu ter Systems 2200

SUPER 5·100 BUY!~
~

• 12 Slot Main frame
• 6.( b ynaml c RAM

CP/MTM 2.2 _

Z·80 CPU 4 MHz w/Serla l 10
Doub le Density Disk Controller

Interface to Vista V-1000 Chassis

~~~C~~~~~~~:~~;T~~E 1899 .00
with (2) Shug art Doub le Density
Floppys mou nted. add 1495.00

Arm':~~p~~f~~~~~ ~~~:a~~ ... $39"
Appli c.. llonSiRefe,ence Manu $ 16"

AIM 65 wf1K 435.00
AIM 65 w/4K 475 00
8K BASIC ROM 99.00
4K ASSEMBLER ROM 84.00
POWER SUPPLY 64.95
ENCLOSURE 49.95

TOTAL SYSTEM w/4K 669.00
SYNERTEK SYM·1 239.00
SO Z.ao STARTER KIT 367.00
SO Z-80START ER KIT A&T 450.00
S05BC l00 Z·80A&T 367.00
SO SBC 200 Z·BOA&T 399.00
RCA COSMAC VIP 199 00
CROMEMCO Z·80 SBC 44900

II
Proto Boards

P&6 . 169 5 PB- I04 54 00
ee-roc 1800 PB-203 9700

- P& 10 1 2100 PB-20JA . 104 9 00
PB-102 . . 2500 P&203A-KlI 12~ 00PB-103 04300 ..

~ MINIMOVER·5

~ Jb::p~.~~BOTIC ARM
Ass embled

WIApphca! lon l
Manual

• Auto mation or
Robotic Asse mbly

• Education in
Robot ic Priciples •

• Artificial lnteligence Experiments
• Com puter Art and Games

$169500

MC1358 1.75
lMU14N 1.90
LM1-458CNIN .49
MCU 88N .99
MC1489N .99
LM1496N .89
LM1556N 1.50
LM1820N .95
LM1850N .95
lM1889N 3.10
LM2111N 1.75
LM2900N .99
LM2901N 2.50
LM2917N 2.95
CA3013T 2.19
CA3018T 1.99
CA3021T 3.49
CA3023T 2.99
CA3035T 2.75
CA3039T 1.29
CA3046N 1.29
LM3053N 1.49
CA3059N 3.19
CA3060N 3.19
CA3062N 4.95
LM3065N 1.-49
CA3080T 1.29
CA3081N 1.69
CA3082N 1.69
CA3083N 1.55
CA3086N .80
CA3089N 2.99
CA3096N 3.49
CA3097N 1.99
CA3130T 1.30
CA3140T 1.19
CA3146N 2.49
CA3160T 1.19
CA3190N 1.95
CA3410N .59
MC3423N 1.49
MC3460N 3.95
SG352-4N 3.95
CA3600N 3.39
LM3900N .59
LM3905N 1.19
LM3909N .98
LM3914N 3.75
LM3915N 3.95
LM3916N 3.75
RC4131N 2.95
RC4136N 1.10
RC4151N 3.70
RC4194TK 4.95
RC4195TK 5.-40
ULN200 1 1.25
ULN2003 1.50
SN75450N .59
SN75451N .35
5N75452N ,49
SN75453N .49
SN75454N .49
SN75491N .89
SN75492N .89
SN75493N .89
5N 75-494N 89
TL494CN 4.20
TL496CP 1 65

78H05 5.95
78M06 1.49
78M.G. 1.-49
LM105H .99
LM108AH 2.95
LM300H .79
LM301CN/H .35
LM304H .98
LM305H .89
LM306H 3.25
LM307CN/H .29
LM308CN/H .98
LM309K 1.49
LM310CN 1.25
lM3110CN1H .89
LM312H 1.75
LM317T 1.70
LM318CNIH 1.49
LM319NIH 1.25
LM320K-XX· 1.35
LM320T·XX· 1.39
LM320H·XX· 1.25
lM323K 4.95
LM32-4N .95
LM337K 5.95
LM338K 6.95
LM339N .95
LM340K-XX· 1.75
LM340T·XX· 1.25
LM340H·XX* 1.25
LM344H 1.95
LM348N 1.20
LM350K 5.60
LM358CN .98
LM360N 1.49
LM372N 1.95
LM376N 3.75
lM377N 2.75
LM380CNfN 1.25
LM381N 1.79
LM383T 1.95
LM386N 1.25
LM387N 1.40
LM390N 1.95
NE53Wrr 3.75
NE555V .39
NE556N .98
NE$1T 19.95
NE565NIH 1.25
NE566HN 1.75
NE567VIH 1.50
N E~92N 2.75
lM702H .99
LM709NIH .29
LM710NIH .75
LM711NIH .39
LM715N 1.95
LM723NIH .65
LM733N/H .98
LM739N 1.15
LM741CNIH .33
LM741CN-14 .19
LM747NIH .75
LM748NIH .39
LM760CN 2.95
LM1310 N 1.90
MC1330 1.95
MC1350 195

74LSOO
74LSOON .26 74L5164N 1.19
74LS01N .28 74L$165N .89
74lS02N .28 74LS166N 2.48
74LS03N .28 74L5168N 1.15
74lS04N .35 74L5169N 1.15
74LS05N .28 74L5170N 1.99
74LS08N .28 74LS173N .89
74LS09N .35 74L5174N .89
74L$ 10N .28 74L5175N .89
74LS11N .39 74L$181N 2.20
74L$12N .33 74LS190N 1.15
74LS13N .47 74L$191N 1.15
74L514N .95 74LS192N .98
74LS15N .33 74L5193N .98
74L$20N .26 74L$194N 1.15
74L521N .33 74L$195N .95
74LS22N .33 74LS196N .89
74LS26N .33 74L5197N .89
74LS27N .33 74LS221N 1.15
74LS28N .33 7-4LS240N 1.69
74LS30N .26 7-4L$2-41N 1.69
74LS32N .33 74LS242N 1.69
74LS33N .55 7-4LS2-43N 1.89
74LS37N .45 74LS244N 1.49
74LS38N .39 74LS245N 2.20
74L$40N .26 74L5247N 1.10
74LS-42N .79 7-4LS248N 1.10
74L$47N .79 74LS249N 1.19
74LS48N .95 74LS251N 1.40
74LS51N .26 74LS253N .98
74L$54N .29 7-4LS257N .85
74LS55N .29 7-4 L5258N .98
74L$ 73N .45 , 7-4 LS259N 2.95
74LS74N .42 74LS260N .65
74LS75N .59 74LS261N 2.49
74LS76N .45 74LS266N .59
14LS78N .45 74LS273N 1.75
74lS83AN .79 7-4LS275N 4.40
J.4LS85N 1.19 74LS279N .59
74LS86N .45 7-4LS283N .99
74LS90N .57 74LS2OClN .99
74L$92N .75 74LS293N .99
74LS93N .75 74LS295N 1.10
74LS95N .88 74LS298N 1.19
74LS96N .98 7-4LS324N 1.75
74LS107N .45 7-4LS347N 1.95
74LS109N .45 74LS348N 1.95
74LS112N .43 74LS352N 1.19
J.4LS113N .43 7-4LS353N 1.19
74LS114N .43 7-4 LS363N 1.49
74LS122N .55 7-4LS365N .69
7-4L5 123N 1.19 74LS366N .69
74LS124N 1.35 74LS367N .69
74LS125N .89 7-4LS368N .69
74LS126N .52 7-4LS373N 1.89
7-4LS132N .79 74LS37(N 1.89
74LS136N .-49 7-4LS375N .69
74LS138N .85 74L$377N 1.95
7-4L5139N .85 7-4L5385N 1.95
74LS145N 1.25 7-4LS386N .65
74LSU8N 1.49 74LS390N 1.95
7-4LS151N .79 7-4LS393N 1.95
7-4LS153N .79 74LS395N 1.70
74LS154N 1.70 74LS399N 2.35
7-4LS155N 1.19 74LS-42-4N 2.95
7-4LS156N .99 74LS668N 1.75
74LS157N _85 74LS670N 2.29
7-4LS158N .75 81LS95N 1.69
7-4LS160N 1.05 81LS96N 1.69
74LS161N 1.15 81LS97N 1.69
7-4LS162N 1.05 81LS98N 1.69
7-4LS163N 1.05

LINEAR

.35 C04098 2.29

.35 C04099 2.25

.35 MC14408 12.95
1.05 MC14409 12.95
.25 MC14410 12_95

1.39 MC14412 12.95
.45 MC14415 8.95
.45 MC14419 4.95
.35 C0450 1 .39
.25 C04502 1.65
.45 C04503 .69

1.39 C04505 8.95
1.15 C04506 .75
.59 C04507 .95

1.19 CD4508 3.75
.89 C04 510 1.19
.45 CD4511 1.19

1.10 C045 12 1.39
1.19 CD4515 2.75
1.15 CD4516 1.45

.29 C045 18 1.39

.75 CD4520 1.25

.25 CD4555 4.95

.65 CD4556 .99

.85 CD4566 2.25
1.29 74COO .35
.45 74C02 .35

3.25 74C04 .35
2.15 74C08 .35
3.25 74Cl0 .35

.95 74C14 .72
1.95 74C20 .35
1.29 74C30 .35
1.25 74C32 .99
.95 74C42 1.35
.85 74C48 1.89
.85 74C73 .75

1.75 74C74 .75
1.25 74C85 1.79

.99 74C89 5.95
45 74C90 1.19
.69 74C93 1.19

1.10 74C95 1.49
1.10 74C107 1.19
1.10 74C151 2.49
3.95 74C154 3.50
2.95 74C157 2.10
9.25 74C160 1.65
1.39 74C161 1.55
.75 74C163 1.65
.35 74C164 1.55
.49 74C173 1.35
.35 74C174 1.35
.35 74C175 1.35
.35 74C192 1.65
.35 74C193 1.65

1.29 74C195 1.55
.35 74C240 2.19
35 74C244 2.19
.35 74CJ73 2.39
.35 74C374 2.39

1.95 74C922 5.39
2,95 74C923 5.65

.99 MM80C9S 1.50
295 MMROC97 1.25

CD4CXX)
CD4001
C D4002
C D4006
C D4007
C O<lOOB
C D4009
CD4010
CD4011
C D4012
CD40 13
C D4014
C 040 15
C O'016
C D4017
CD4018
C D4019
C D4020
C D4021
C D4022
CD4023
C D4024
CD4025
CD4027
C OMl28
CD4029
CD4Q30
CD4031
C O.oo2
C D4Q34
C OMl35
CO.oo7
C OolO'O
C D-4041
CD4042
CO<043
C D'll«
CD4046
C D4047
CD04048
CD04049
CO<050
C0.Q51
CD4052
CD4053
CD4055
C OMl56
CD4059
COMlBO
CO'066
C0-«l69
CD40 70
CD4071
CD4072
CDoI073
CD4075
COMl76
C D4077
C D4078
CD4081
CO<OO2
CO<085

.C D4069
Co.o93
CD-4W4

7400
SN7040QN .19 SN74123N .' 9
SN7~OlN .22 SN74125N .39
SN 7402N .22 SN74,25N ...
SN 7403N .22 SN74,2srj .59
SN7~N .22 SN74132N .69
SN 7405N .23 SN74136N .75
SN7-406N .23 SN14139N .95
SN7,w7N .23 SN74U1N .79
SN7-408N .26 $N74142N 2.95
SN7-ollN .23 SN74U3N 2.95
SN7410N .::2 SN741«N 2.95
SH 7411N .29 SN74'''SN .62
SH7412N .29 SN74U7N 1.95
SN7 413N .39 SN74148N 1.20
SN 7414N .59 SN74150N 1.09
SN7416N .29 SN74151N .67
$N1417N .29 SN74152N .67
SN 7420N .22 SN74153N .67
SN7421N .35 SN74,54N 1.19
SN7422N .29 SN74155N .78
SN7<l23N .29 SN74156N .78
SN7425N .29 SN74157N .69
SN7426N .29 SN74158N 1.65
$ N7"27N .25 SN74160N .88
S N 7429N ..5 SN74161N .88
SN7 ..30N .23 SN74162N .89
SN 7432N .29 SN74163N .87
SN 7437N .25 SN74 1'34N .87
SN7438N .29 SN74 165N .87
SN7439N .29 SN74 166N 1.20
SN7«ON .19 SN74 167N 1.95
SN7441N .79 SN7..170N 1.69
SN7·u2N .57 SN74 172 N 4.75
SN744 3N .95 SN74 173N .79
SN74 ·H N .95 SN74 174N .89
SN 7445N .79 SN74 175 N .85
SN7 446 N .79 SN74 176N .75
S N7 447N .65 SN74177N .75
S N 7448 N .79 SN74 179N 1.34
SN7450N .19 5N74180N .75
SN7451N .19 SN74181N 1.75
SN7453N .19 5N74182N .75
SN7454N .19 5N74164N 2.25
SN7459N .25 5N74185N 2.25
5 N7460N .23 5N74186N 9.95
5 N7470N .29 5N74188N 3.90
5 N7472N .29 5N74 190N 1.15
5 N7473N .~ 5N74191N 1.15
5 N7474N .3' 5N74 192N .85
5N7475N .38 5N74 193N .85
5N74 76N .~ 5N74 194N .85
5N747~N '.60 5N74195N .68
5N7480N ..9 5N74196N .85
5N 7482N .95 5N74 197N .85
5 N7483N .55 5N74198N 1.39
5N7485N .65 5N74199N 1.39
5N7486N .35 5N74221N 1.19
5N7489N 1.75 5N74251N .95
5N 7490N .39 5N74273N 1.05
5N7491N .57 5N74279N .75
SN7492N ..5 5N74283N 1.40
5N7493N .'5 5N74264N 3.90
SN7494N .69 5N74285N 3.90
5N7495N .65 5N7429ON 1.25
SN7496N .69 5N74298N .95
SN7497N 2.90 5N74365N .68
5N74100N 1.20 5N74366N .68
SN74107N .32 5N7436 7N .68
5N74109N .37 5N74368N .68
5N74116N 1.95 5N74390N 1.45
5N74121N .29 $N74393N 1.90
SN74122N .39 5N74490N 1.90

CMOS

RETAIL STORES OPEN MON-SAT P.O. Box 17329 Irvine, Calif. 92713 ORIVERSLICENSEoORMAJORCREDITCARO

~~~:~ :~. ~~~o;r~;:I~E:o~~~rs:~n;:~~~;~:,~,0: ~~~r~;o~;tail . W.r~hOUM Direct Order Lines: (714) 558-8813 ~~s ~~~~ ::~og~EACL~ c.:I~~K~A6~~T~~~R~~:
""Retail prices may vary. (800) 854-8230 or (800) 854-8241 .SHIPMENT OF YOUR PURCHASE. 127
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TIMAR9lTD.
6322 Mojave Dri ve
San Jose, CA 9 5 126

CIRCLE 62 ON FREE INFORMATION CARD

$49.95 kit
$54 95 assembled

• & tested

Four function: DCV. ACV,
Ohm & DCmA. Battery
powered fo r fie ld or labora­
tory. A ll fu nctions pro tec ted
against ove r load. Exce llent
resolution in all modes.
Factory d irect. By elim i­
nat ing the middle man, Tomar
is able to offer the OMM8 13
digital multimeter at these
remarkably low prices. Satis­
faction is guaranteed by a
30-day money back offer.
Ordering. Send you r check or
money order ($4 9 .95 for
a co mp lete kit $54.95 for the
DMM813 assemb led and
tested ) to Tomar; Ltd . Allow 30
days fo r delivery. Add 6%
tax fo r del ivery in California.

.- .•

DIRECT FROM TOMAR:
THE RIGHT DMM AT THE

GHTPRICE.

CIRCLE 72 ON FREE INFORM ATIO N CARD

.30 _ .715
M _ 1.00
.a_.715
..31 llIS11lI 1.•
..31 'NS115 1.35.» _ .715
M _ 4.25

.55 'NS201 1 .15M _ 2.715

.75 74G44 2.M _ 2.715

... 7_ 2.11.

.... _2.115
·1lll_ ll.715... - ....
.IS 74S471 1.50

1.115 _73 UO
1M 7_ UO...-- ---.

:l.2See • tor 2....

CPU.
Z-IO 7.11
2-_CTC 1O.so
z-101\ CPU 10 !O
2 -800012._ 121.00_ 13.50

2801A 7.&0_ '.80

2114L30CINI 2.25.... tar ~
2OOt8 2A5M 4b 2..OCMI

2111 46DHS 2.!OM 13tar 2.00-

"18C. cenl' j
.Illl t103A .7152. UP07lS5 _

ZI fqIpf dIIk w..25 coRtroIIr
.M lJLM200I 1.85
.Illl T1IS44OO 1.40

\30 IC4OO8P 1.50
130 IlIiOO28 1.515
UIl5 D3D4 1.M
1.85 D3OO'I 1.•
.85 D3OO2 1••...
:: LC.
:: SOCKETS
:: p. ':'~.20
.85 101&.30 M 'W 1..3D
.M 1015.10 18 1011.40

1.10 1018.10 18 1OiUlO
1.15 '1)'8 .10 2D 1OI2JID
UiO 1Ot12.lD 22 1012.10
1.10 1OI13.JO :M 1DI2JID
.Illl 10114.70 28 _
.28 10117.70 40 _.80
:: - ­

1.30

2708

2718 5.50.' tar 5.00­

273Z 12... ..~11DO..
_ _ 20000 l4.OO_ -

.30......

.50•,30
,to
.eo
,..
.!II

1.25
,75
.51,­.......7
.56 ..­.11
75

1.15

1."

$H7 ..12M
$H 7....
$H7"'.
$H7 ..
$M7 ...
$H 7..122M
5H 7..1'"
SH74 1" 1M
$H 7..151N
$H74153M
$H7 ..154M
$H7"'55M
$H7" 157M
5H74 16OH
5M7"111M
$H 7..163M
$M7..164M
5H 7..165M
5H7,,17"M
5H7"1 75M
5M7..11OM
5M7..181 H
SH74303N

7.. L$1U
74LS1I1
7.. LS1C
'«$153
74LS184
74LS1I5
74LSlM
7"LS170
74 LS17"
MLS175
7.. LS180
74LS181
MLS1ll5
MLSl8'7
M LS221

"'L"'"MLS2"1
74L.S243
74LS244
74 L$24$
MLS251
"' L$253
M LS257
"'lS25I"'.......,
'" lS273
'" lS211"'.......,
'" LS2IO"'LS316
7.. L$3S7

'" LS3T.I
74 L$3J1
M LS377
7" LS1e8
7" LS870

..
.22
,21
22
.11
.20
.22..
.77..
.17
20

,17,,.
24
11..
0 2
M
1$..
27..

74LSOO
74LSOO .2'
'NLS02 .2'
MLS03 .21
ML$04 .2'
MLSC16 .22
MLSOI .21
MLSOI .•
""-S10 .28
'N LSM .•
1lIL$20 .22
MLS21 .•
'NLSH .40
llILS27 .27
NLS21 .37
MLS30 .28
MLS32 .31
7" LUI .31
74LS42 .83
M L54a .77
74L$ 7.. .M
MLS15 .56
M L$a ...5
MLSIO .58
ML$83 .15
'JIlLS. .80
llILS107 .43
ML5113 5
14L5122 5
MLS123 .•
llILS125 .•
74L5128 .70
74 L51:11 ....
7"LS138 .5.
M LS151 .. 8
74 L$1$3 "8
74LS157_ ~!O

COMPONENTS

Bare Bones APPLE II
W/O Keyboard I$. ]
W/O Pwr. Supply[~Q

' .... inc.
11-232 CeWPllIIlEDIGlTIt TIlII
FEI. IWITCHWllllWIICH WIIEWI
I!IWHI ,.Dcuun / pmlUI.
14 Pili II[ SWITCH ED ,PII I WilED -t.iiiiiil"iiIlI"iii~IiIi. __•
11 ~II. 712 '
DE5K

TOP

**5722

$14990

SH7400N
SN7402N
SH7......
$N7"-

.......~..III........~.:::~:
SH74 13N
$tI7. '.N
SH741~

SN7417N
SH1420H
SN7425N
SN7430N
5N7437"
$N 743IN
SH7440N
SN7442H
N70_
N7445N
"74S1H
H7454H
H747.

SN7475H

MONITORS

*SPECIALS*
mlTH IVM- 121 Vid81 Manitor: Green PhlSphol

12ilch. 15+1lIlz. --'134,PO
3ilcb MUfFI. mw/md-$9.95
UPD 165= floppy Disk Cent.·...$19.95
8155·RAM-$11.50 AY3-8603-' 4.95
8255·PPI- $1.95 LM300H- 45(
2111-Stllic RlM-*1.15 6802-'9.50
8085A CPU -ta.50 *
MCmO' CPU-n.15 6502- 650
ER 250HlROM -4.95 6821 -$4.95

AMDEK
Corp.

CONCORD
COMPUTER
PRODUCTS
1971 SO.STATE COLLEGE
ANAHEIM . CALIF. 92806 o"'''r;P

(714) 937-0637 <;!. <;,e(li
_ ....... CHECK - MIO \o\z;\oQ) <;!.
W~ ~~OOD ~

S10.MIN ORDERI CA RES ADD6"
FRT

'10 -49 '2.00 '250-499 '9.00
50 -99 4'88 500 -999 1LOO
100- 2AO 8. 1000- UP CALL

CALIF COIIP.SYS

APPLE
CLOCK
$12400

PROm
BOARD
$2§OO

PRINTERS
.PSOH

CARDS
MK:"OSOFT

ZlIO $29500
l6KRAM

$16QOO
__ IOU

VIDEOTERM
00_

$29500
KEYBOARD
ENHANCER

$12000

MX-BD

ST"Js35.0 0 "!1'!'!~~~~""'~IIIIII--"
FT"--f64s.oo
Iltlrlm &cable

t78.90

~
WE CARRY
COMPUTER

BOOKS!!!

AlARI *
Software
Minle CI 1lI11d
Aslmids
SIll Rl iders
Cben

All,

$3600/ea
REAL-TIME CLOCK
CALENDAR (MSM 5832)

..... IlIofto MMaf a...CIIOS Ie- .'1::'0.a::.DMe....... •._ .......
•...IDetII ..·••,AckIt_
"1IttW Hold 5eMc •

._ "'-' XTAL::=~ .,.,Controt $2.85
'low~Di~ho"

COMPUTERS
ATARI" 800n

•

COMPUTER SYSTEM

16k--750'88
Uk--S9S.
(~PPLE II Plus"

48k-!l199.OQ
54};-"139QOO

Dysan & Spectrum
also available!!
call for price

DISKETTE
«SALE»

Wabash :

5~ - 1O"24~5

8inch-10,'2195

en
o
Z
o
II
I­o
W
....J
W

6
o
<t:
II
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Phone: (305) 887-8228
TWX: 810-848-6085

We acce pt MasterCard and Visa.

SURPLUS
ELECTRONICS

CORP.7294 N.W. 54th Street
Miami, Florida 33166 WHOLESALE/RETAIL

EQUIPMENT/ COMPONENTSIWIRE & CABLE/ACCESSORIES

"T1
m
OJ
::D
C
:>
::D
-<....
<D
(Xl
I\)

MFG By Rotron Inc.
3 Blades H'," Square

USED
110 VAG$5.95 ea.

NEW
230 VAGModel MU3Al

$12.00 ea.

NEW
SPRITE FAN
Mfg. by Rotron Inc.,

Model SU2A5.
115v AG. J9 amps.

(Impedance protected.)
3W'x 31J<"x l'Y."

$12.00 ea.

7' POWER CORD
HEWLETT PACKARO TYPE

5G-99 $6.00

lao- UP $5.50

40cea.

45c ea.

1·9 $ 7 . 5 0

lG-49$6.50

C.B. SPECIAL
CONVERTTHESETO 10METERFM

New HY-GAINprinted circultboard assembiywithPLL02A
chipand3crystals. (Squelchpot. volume control and
channelswitchnotincluded.) Boardssoldasis.thewaywe

, boughtthemfromthemanufacturer. Boarddimensions
s-x 6'h:'

ICSOCKETS
GOLD·PL AT ED

WIRE WRAP

POWER SUPPLY

4'l1" wx 7%" I x'Y," to l V>" h 1-__-::-:: _

Has a lip for recessed face
plate and a felt bottom

14pin

16 pin

9 VOLT NiCd MUFFIN FANS
RECHARGEABLE

BATTERY

NEW. Replaces ~
thepopular 9V
Transistor Batt ery.

$4.75 ea. ....

MAHOGANY
PROJECT BOX

$1.50 ea.

Molded 3 Prong
Plug with molded

receptacle
Belden 16 AWG

$ 3 . 0 0 ea.

•

4-VOlt POWER SUPPLY 5.4AMPS
MFGby AGDG Electronics Inc.

• Model OEM24N5.4-1

Input105-125 vac 50/60 Hz. Has $45.00
. volt adjandO.L.adi. Output

.• terminals contain + out, + sen ,
10"I x5- h x 5' w - sen , - out, acneut,ac lineand GN O.·13 LBS.

$3.9 5 ea.

COMPUTER GRADE ELECTROLYTICS
VAWE/MFD VOLTS DIAM./LGTH. PRICE

63,000 @ 15V 3" x5V2" $4.00 ea.
10,000 @ 20V 1V2" x 5314" $3.00 ea.
2,700 @ 25V 1W' x 2%" $2.00 ea.
2,900 @ 25V 1W' x 2" $2.00 ea.

100,000 @ 30V 3" X5V2" $6.00 ea.
39,000 @ 30V 1" x 5314" $4.00 ea.
34,800 @ 50V 3" X 5V2" $3.00 ea.

450 @ 75V 1%" x2W' $2.00 ea.
500 @ 100V 1V2" X 3W' $2.00 ea.
50 @ 450V 1W' x 2" $2.00 ea.

Length
15'""

17'

AXIAL LEAD
ELECTROLYTIC

CAPACITORS
2 uF@ 15V12J$1.00

10 uF@ 15V12J$1.00
20uF@ 15V12/ $1.00
50 uF@ 15Vl 21$1.00

2.2uF@ 25V12/$1.00
3.3 uF@ 25V 12/$1.oo

1 uF@ 35V12/$1.oo
2 uF@150V12/$1.00

25 uF@ 25V15/$2.00
3 uF@ 50V 15/ $2.00
5 uF@ 50V 15/$ 2.00

10 uF@ 50V15/ $2.00
250 uF@ 25V10/$2.00
50 uF@ 75V10/$2.00

TELEPHONE & TTY
INTERFACE MODEM

MFGbyAnderson Jacobson
DAA Modem ModelOC23D withA-36

TelephoneCoupler

•. , -
o;-- ,,~..- .

o ! 0

E. F. JOHNSON
"S"METER

Edge Meter 250 UA,
fits in 'l1'x l%" hole.
Black background.

Scale1-20Top,
0-5 Bottom.

$1.25 ea. 5 /$5.00

MODEM CABLE
ASSEMBLIES

$ 5 . 5 0ea~ I----cc-:-:-:::;----;:-:-;;-;-=-===-== :.....---=--:---:-:-::::-::­

Gonn
& 22 AWG

Hood # Gond25P - 1-4 -

25 S 10

~~$69.95

~-v~
Rated 3DD Baud . half or full duplex. OAA level
adjustableDto - 3. - 4 to - 6 . - 7 to - 10.TTY

~g~n~~t~ r~U?s"~so~;~~~~~ ~eu~d~016~t~z ~~~~; !------,,..,..,.=-::c-::-::::c:-----i
~~~J2JzO~:r~aT:le:~g~~v~~~~~~ ~alssi.~f.ec~~~
andplug. SIZe 4V, · Wx 15 Lx'3 ~ Op deSignedto
berecessedindesk or panel. Electronics incase,
6711 Wx12x 2¥4 ~ Dp. WIth 8-ft., 3-wireU-ground
cord andplug. Operates on 115 vac,5D/60 Hz. Yo
Amp. Supplied with connection sheet. Removed
from equipment. excellent condition. guaran­
teed.

J-iJ-60

"TANK BATTLE" TV GAME
In[ustashorttimeandwithafewminor parts, themost
novice hobbiest can completethis exc~ing TankBattle
game. Createafun-filledevening for thewholefamily.
Two independent tanks rumblethrulandmine fields,
shoot shellsandfragment when hit. Four distinctengine
sounds areproducedfor thedifferent speeds. Soundsof
gunfire,shell burstsandtankexplosionsarerealistic.
Automaticon-screenscoring. Suppliedw~h schematic
drawing.
SOLOAS IS

$9.95 ea.

Elpower EP680 may be chargedcon­
stant voltage orconstant current. Bat­
tery is self-contained and requires no
maintenance. Connectionsmade with
quickconnect lugs. Allplastic case size
5'h h x 2"" w x 4'h I,weight 4l bs.

L-3 7108 SPDT
(momentary)

J-3 7201 DPDT (special
large rocker)

$1.00 ea. 6/$5.00

Part# Movement
J-60 7101 SPDT

un. .

SOLID GEL BAnERY
6volt@ 8a.h. withCharger

~ $14.95

TEXAS INSTRUMENT
KEYBOARD

L-3

Has 3 slide switches, 26 diff erent
keys, key pad removable by 4 screws

$1 .95 ea. 5/$8.00

SUB·MINI10K POT

11~~ .with On-Off
U~ W' hole mount,

Va" D shaft,
5/$1.00 :Y." threadsection.

TRIMMER CAP

~
1.5·20pF

. (ARGO PG-402)

" . ' ~ 50~ ea.

C & K SWITCHES

, (I

3" Diam.,
80HM ,
5 watts .

COPPER
CLAD BOARD

(Double Side)

Size 9.25 x l 0.75
Thickness .062

$2.00 ea.

TERMS: All materialguarante<ld .....lessotherwise stated. If you arenotsatisfied with ourproduct, it may be returnedwithin 10days for a refund(lessshipping). Please
add $4.00 for shipping and handling on altorders. COO's acceptedfor orders totaling $50or more. All orders shipped UPS unless otherwise specified. Florida residents
pleaseadd4% sales tax.Minim....... order,$15.oo. Foreign orders- US fundsonly,add20% for shipping and handling.

$2.00 ea.

DIP SWITCH

~
5 POSITION$1.00 ea.
8 POSITION$1.50 ea.

10 POSITION$2.00 ea.
12 POSITION $2.50 ea.

AMP METERS

SPEAKER

COAX CONNECTORS
UG-273/U BNC-F/UHF-M $2.50
UG-255/ UBNC-M/UHF-F $3.00
UG-146A/UN-M/ UHF-F $4.50
UG-B3B/U N-F/UHF-M $4.50
UG-175 RG-58Adapt $ .20
UG-176 RG-59 Adapt " $ .20
UG·l 094 BNC-F/ Panel $1.00
50239 SOc
PL259 60c

COAXIAL CABLE
50OHM-RG174

$4.95/100' $3.00/50'

SCREW DRIVER KIT

~~) j OJ>

Handle stores four blades
2 single slot 5/ 32" & 3/32"
1 phillips 1 scratch awl
6" long with oneblade inserted

$1 .00 ea.

2V," square,no shunt required.
Easy-to-read dial.

Movements: 0-6,0 -10,0-17

$2.50 ea.
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EPROMS Each 8 pcs February Specials 6502
1702 256 x 8 (1ns) 4.95 4.50 32.768 KHZ 3.95 6502 6.9!

1.0 MHZ 4.952708 1024 x 8 (45Ons) 2.99 2.75 1.8432 4.95 Z·80A-CPU 6.00 6502·A 12.9!
2758 1024 x 8 (5V) (450ns) 9.95 8.95 6504 6.9!
TMS2516 2048 x 8 (5V) (45Ons) 6.95 5.95 2.0 3.95 Z-80A-PIO 6.00 6505 8.9!2.097152 3.952716 2048 x 8 (5V) (450ns) 5.50 4.95 2.4576 3.95 8214 2.95

6507 9.9!
2716·1 2048 x 8 (5V) (350ns) 9.00 8.50 6520 4.3!
TMS2716 2048 x 8 (45Ons) 9.95 8.95 3.2768 3.95 8216 1.50 6522 9.9!3.579545 3.95TMS2532 4096 x 8 (5V) (45Ons) 12.95 11.95 4.0 3.95 6800 4.95

6532 14.9!
2732 4096 x 8 (5V) (45Ons) (2oons) CALL 6551 11.8!
2764 8192 x 8 (5V) (45Ons) CALL 5.0 3.95

6810 3.955.0668 3.95

DYNAMIC RAMS 100 pcs 5.185 3.95
TMS 40L44-205.7143 3.95 zao

4027 4096 x 1 (25Ons) 2.50 2.00 6.5536 3.95 4096 x 1 low power 200ns RAMS
4116·120 16,364 x 1 (120ns) 8/29.95 CAL L 8.0 3.95 Z80·C PU 8.9!
4116·150 16,364 x 1 (150ns) 8118.95 1.95 10.0 3.95 By Texas Inst rum ents · not equ ivale nt part Z80A·CPU 6.0<
4116·200 16,384 x 1 (2oons) 8/15.95 1.80 14.31818 3.95 num ber made by another manu factu rer as Z80·P10 6.5!
4116·300 16,384 x 1 (3OOns) 8/14.95 1.75 18.0 3.95 so ld by others: Z80A·P10 6.0<
4164 64,536 x 1 (2oons ) CA LL 18.432 3.95 Z80·CTC 5.9!

STATIC RAMS
20.0 3.95 4.49 each 125.00/32 pes.

Z80A·CTC 8.6!
100 pcs 22.1184 3.95 Z80·DART 15.2!

2101 256 x 4 (450ns) 1.95 1.85 32.0 3.95 Specials end February 28, 1982 Z80A· DART 18.7!
Please state "February Spec ials" Z80·DMA 17.5<2102·1 1024 x 1 (450ns) .89 .85 Z80A·DMA 27.5<21L02·4 1024 x 1 (LP) (45Ons) 1.29 1.15 when orde ring

21L02·2 1024 x 1 (LP) (250ns) 1.69 1.55 MISC.
Z80·S10/0 23.9!

2111 256 x 4 (450ns) 2.99 2.49 Z80A·S10/0 28.9!

2112 256 x 4 (450ns) 2.99 2.79 AY5·2376 12.50 Z80·S10/1 23.9!

2114 1024 x 4 (450ns) 8116.95 1.95 11C90 13.95 Z80A·S10/1 28.9!

2114L·2 1024 x 4 (L~ (2oons) 8119.95 2.35 XR2206 4.95 Z80·S10/2 23.9!

2114L·3 1024 x 4 (L (300ns) 8/18.95 2.25 3242 7.95 Z80A·S10/2 28.9!

2114L·4 1024 x 4 (LP) (45Ons) 8/17.95 2.10 3480 9.00 Z80·S10/09 17.9!

2147 4096 x 1 (55ns) 9.95 CA LL MC4024 3.95 Z80A·S10/9 22.9!

TMS4044·4 4096 x 1 (450ns) 3.49 3.25 MC4044 4.50
TMS4044·3 4096 x 1 (3OOns) 3.99 3.75 7103 9.50 Z80B·CPU 18.9E

TMS40L44·2 4096 x 1 (LP) (200ns) 4.49 4.25 7106 9.95 Z80B·CTC 17.9E

TMM2016 2048 x 8 (2oons ) (15Ons) CAL L 7107 12.95 Z80B·P10 17.95

HM6 116 2048 x 8 (2oons ) (150ns) (120ns) CALL 76477 3.95
8038 3.95 Z8671 39.95

LP = LOW POWER 95H90 7.99 Z6132 34.95
9602 1.50

DISC CON- 74COO .35 74C374 2.75 4019 .45 4098 2.4!
74LS166 2.40 74LS293 1.85 TROLLERS 74C02 .35 74C901 .80 4020 .95 4099 1.9!

74 LSoo .25 74LS85 1.15 74LS168 1.75 74LS295 1.05 74C04 .35 74C902 .85 4021 .95 14409 12.9!
74LS01 .25 74LS66 .40 74Li;169 1.75 74LS298 1.20 1771 24.95 74C08 .35 74C903 .85 4022 1.15 14410 12.9!
74LS02 .25 74LS90 .65 74LS170 1.75 74LS324 1.75 1791 36.95 74C 10 .35 74C905 10.95 4023 .35 14411 11.9!
74 LS03 .25 74LS91 .89 74LS173 .80 74LS352 1.55 1793 44.95 74C14 1.50 74C906 .95 4024 .75 14412 12.9!
74 LS04 .25 74LS92 .70 74LS174 .95 74LS353 1.55 1797 54.95 74C20 .35 74C907 1.00 4025 .35 14419 4.9!
74 LS05 .25 74LS93 .65 74LS175 .95 74LS363 1.35

UARTS
74C30 .35 74C908 2.00 4026 1.65 4502 .9~

74LS08 .35 74LS95 .85 74LS181 2.15 74LS364 1.95 74C32 .50 74C909 2.75 4027 .65 4503 .6~

74LS10 .25 74LS96 .95 74LS189 9.95 74LS365 .95 74C42 1.75 74C910 9.95 4028 .80 4508 1.9!
74LS11 .35 74LS107 .40 74LS190 1.00 74LS366 .95 AY3·1014 6.95 74C48 2.10 74C911 10.00 4029 .95 4510 .9!
74LS12 .35 74LS109 .40 74LS191 1.00 74LS367 .70 AY5·1013 3.95 74C73 .65 74C912 10.00 4030 .45 4511 .9~

74LS13 .45 74LS112 .45 74LS192 .85 74LS368 .70 TR1602 4.95 74C74 .85 74C914 1.95 4034 2.95 4512 .9~

74LS14 1.00 74LS11 ~ .45 74LS193 .95 74LS373 .99 IM6402 7.95 74C76 .80 74C915 2.00 4035 .85 4514 1.2!
74LS15 .35 74LS114 .50 74LS194 1.00 74LS374 1.75 74C83 1.95 74C918 2.75 4040 .95 4515 2.2!
74LS20 .25 74LS122 .45 74LS 195 .95 74LS377 1.45 INTERFACE 74C85 1.95 74C920 17.95 4041 1.25 4516 1.5!
74LS21 .35 74LS123 .95 74LS 196 .85 74LS378 1.18 74C86 .95 74C921 15.95 4042 .75 4518 1.2!
74LS22 .25 74LS124 2.99 74LS 197 .85 74LS379 1.35 8T26 1.69 74C89 4.50 74C922 5.95 4043 .85 4519 1.2!
74LS26 .35 74LS125 .95 74LS221 1.20 74LS385 1.90 8T28 2.49 74C90 1.75 74C923 5.95 4044 .85 4520 1.2!
74LS27 .35 74LS126 .85 74LS240 .99 74LS386 .65 8T95 .99 74C93 1.75 74C925 6.75 4046 .95 4522 1.2E
74LS28 .35 74LS132 .75 74LS241 .99 74LS390 1.90 8T96 .99 74C95 1.75 74C926 7.95 4047 .95 4526 1.2!
74LS30 .25 74LS136 .55 74LS242 1.85 74LS393 1.90 8T97 .99 74C107 1.00 74C927 7.95 4049 .55 4527 1.9E
74LS32 .35 74LS137 .99 74LS243 1.85 74LS395 1.65 8T98 .99 74C 150 5.75 74C928 7.95 4050 .55 4528 1.2E
74LS33 .55 74LS138 .75 74LS244 .99 74LS399 1.70 DM8131 2.95 74C 151 2.25 74C929 19.95 4051 .95 4531 .9!:
74 LS37 .55 74LS139 .75 74LS245 1.90 74LS424 2.95 DS6836 1.29 74C 154 3.25 74C930 19.95 4053 .95 4532 1.9E
74LS38 .35 74LS145 1.20 74LS247 .76 74LS447 .37 CLOCK

74C 157 1.75 4000 .35 4060 1.45 4538 1.9E
74LS40 .35 74LS147 2.49 74LS248 1.25 74LS490 1.95 74C 160 2.00 4001 .35 4066 .75 4539 1.95
74LS42 .55 74LS148 1.35 74LS249 .99 74LS668 1.69 CIRCUITS 74C 161 2.00 4002 .25 4068 .40 4543 2.70
74LS47 .75 74LS151 .75 74LS251 1.30 74LS669 1.89 74C 162 2.00 4006 .95 4069 .35 4555 .95
74LS48 .75 74LS153 .75 74LS253 .85 74LS670 2.20 MM5369 3.95 76C163 2.00 4007 .29 4070 .35 4556 .9E
74LS49 .75 74LS154 2.35 74LS257 .85 74LS674 9.65 MM5 375 3.95 74C164 2.00 4008 .95 4071 .30 4581 1.95
74LS51 .25 74LS155 1.15 74LS258 .85 74LS682 3.20 MSM 5832 7.45 74C165 2.00 4009 .45 4072 .30 4582 1.95
74LS54 .35 74LS156 .95 74LS259 2.85 74LS683 2.30 7207 7.50 74C173 2.00 4010 .45 4073 .30 4584 .95
74LS55 .35 74LS157 .75 74LS260 .65 74LS684 2.40 7208 15.95 74C174 2.25 4011 .35 4075 .30 4585 .95
74LS63 1.25 74LS158 .75 74LS266 .55 74LS685 2.40 74C175 2.25 4012 .25 4076 .95 4702 12.95
74LS7 3 .40 74LS160 .90 74LS27 3 1.65 74LS688 2.40 CONVERTERS

74C192 2.25 4013 .45 4078 .30 4724 1.50
74LS74 .45 74LS161 .95 74LS275 3.35 74LS 689 2.40 74C193 2.25 4014 .95 4081 .30 80C07 .95
74LS75 .50 74LS162 .95 74LS279 .55 81LS95 1.69 74C195 2.25 4015 .95 4082 .30 80C95 .85
74LS76 .40 74LS163 .95 74LS280 1.98 81LS96 1.69 74C2OO 5.75 4016 .45 4085 .95 80C96 .95
74 LS78 .50 74LS164 .95 74LS283 1.00 81LS97 1.69 74C221 2.25 4017 1.15 4086 .95 80C97 .95
74LS83 .75 74LS165 .95 74LS290 1.25 81LS98 1.69 74C373 2.75 4018 .95 4093 .95 80C98 1.20
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8000 APPLE FAN

8035 • EXTRA PLUG·IN CARDS CAN 1·88 100

8039 CAUSE YOUR APPLE TO 8 pin ST .13 .11
8080A OVERHEAT 14 pin ST .15 .12
8085 ULTRA·QUIET APPLE FAN 16 pin ST .17 .13
8085A·2 DRAWS COOL AIR THROUGH 18 pin ST .20 .18
8066 YOUR COMP UTER 20 pin ST .29 .27

8066 • ELiMINATE5 DOWN TIME
22 pin 5T .30 .27

8155 24 pin ST .30 .27

8156 • 5AVE5 REPAIR CHARGE5 28 pin ST .40 .32
8185 • 1NCREA5E5 RELIAB IL1TY 40 pin 5T .49 .39
8185-2 • CLlP5 ON - NO HOLES OR 5T =50LDERTAI L
8741 5C REW5 8 pin WW
8748

.59 .49

8755
• COLOR MATCHE5APPLE 14 pin WW .89 .52

EPROM ERASERS • LONG LIFE LOW NOISE 18 pin WW .69 .56

MOTOR 18 pin WW .99 .90

PE-14
20 pin WW 1.09 .98
22 pin WW 1.39 1.28

PE·14T (with t imer) 24 pin WW 1.49 1.35

PE-24T (w ith.timer) 154.50
28 pin WW 1.69 1.49

6800 5.70
40 pin WW 1.99 1.80

6802 10.95 ALL ARE HIGH QUAL ITY UNIT5 ENCL0 5 ED IN * APPLE IS A TRADEMARK
WW =WIREWRAP

6808 9.95 A BLACK ANODIZED ALUMINUM ENCL05URE. CONNECTORS
6809 24.95
6809E 29.95 R5232 MAL.E 3.25
6810 4.60 R5232 FEMALE 3.75
6820 4.95
6821 4.95

RS232 HOOD 1.25

6828 9.95
5·100 5T 3.95

6834 16.95 PN2222 10/1.00
5·100 WW 4.95

6840 14.95 2N2222 .25 DIP SWITCHES
6843 42.95 2N2907 .25
6844 44.95 2N3055 .79
6845 16.95 2N3904 10/1.00
6847 15.95 2N3906 10/1.00
6850 4.75 1N4148 (1N914)
6852 5.75 l N4oo4
6880 10.95
6862 11.95 .79 7905T .896875 6.95
6680 2.95

.99 7912T .89

.79 7915T 1.19

.99 7924T 1.19 7400 .19 7451 .23 74136 .50 74186

.99
18.50

7401 .19 7453 .23 74141 .65 74190 1.15

1.39 7905K 1.49
7402 .19 7454 .23 74142 2.95 74191 1.15

1.39 7912K 1.49
7403 .19 7480 .23 74143 2.95 74192 .79

1.39 79L05 .79
7404 .19 7470 .35 74144 2.95 74193 .79

.69 79L12 .79
( 405 .22 7472 .29 74145 .60 74194 .85

.69 79L15 .79
7406 .22 7473 .34 74147 1.75 74195 .85

.69
7407 .22 7474 .35 74148 1.20 74196 .79

LM317K 3.95
7408 .24 7475 .49 74150 1.35 74197 .75

1.49 LM323K 4.95
7409 .19 7476 .35 74151 .65 74198 1.35

1.95 LM337K 3.95
7410 .19 7480 .59 74152 .65 74199 1.35
7411 .25 7481 1.10 74153 .55 74221 1.35
7412 .30 7482 .95 74154 1.40 74246 1.35
7413 .35 7483 .50 74155 .75 74247 1.25
7414 .55 7485 .65 74156 .65 74248 1.85
7416 .25 7486 .35 74157 .55 74249 1.95
7417 .25 7489 4.95 74159 1.65 74251 .75
7420 .19 7490 .35 74160 .85 74259 2.25

74500 .44 74574 .69 745163 3.75 745257 1.39
7421 .35 7491 .40 ·74161 .70 74265 1.35

74502 .48 74585 2.39 745 168 4.65 745258 1.49
7422 .29 7492 .50 74162 .85 74273 1.95

74503 .48 74586 1.44 745 169 5.44 745260 1.83 7423 .29 7493 .49 74163 .85 74276 1.25
74504 .79 745112 1.59 745174 1.09 745274 19.95 7425 .29 7494 .65 74164 .85 74279 .75
74S05 .79 745113 1.98 745175 1.09 745275 19.95 7426 .29 7495 .55 74165 .85 74283 2.00
74508 .48 7451 14 1.50 745181 4.47 745280 2.90

7427 .29 7496 .70 74186 1.00 74284 3.75
74509 .98 745124 2.77 745 182 2.95 745287 4.75 7428 .45 7497 2.75 74167 2.95 74285 3.75
74510 .69 745 132 1.24 745 168 3.95 745268 4.45 7430 .19 74100 1.00 74170 1.65 74290 .95
74511 .86 745133 .98 745189 14.95 745289 6.98 7432 .29 74107 .30 74172 5.95 74293 .75
74515 .70 745134 .69 745194 2.95 745301 6.95 7433 .45 74109 .45 74173 .75 74298 .85
74520 .68 745135 1.48 745195 1.89 745373 3.45 7437 .29 74110 .45 74174 .89 74351 2.25
74522 .98 745138 1.08 745196 4.90 745374 3.45 7438 .29 74111 .55 74175 .89 74365 .85
74530 .48 745 139 1.25 745 197 4.25 745381 7.95 7440 .19 74116 1.55 74176 .89 74366 .65
74532 .98 745 140 1.45 745201 14.95 74538 7 5.75 7442 .49 74120 1.20 74177 .75 74367 .65
74537 1.87 745151 1.19 745225 8.95 745412 2.98 7443 .65 74121 .29 74178 1.15 74366 .65
74538 1.68 745153 1.19 745240 3.98 745471 9.95 7444 .69 74122 .45 74179 1.75 74376 2.20
74540 .44 745157 1.19 745241 3.75 745472 16.85 7445 .69 74123 .55 74180 .75 74390 1.75
74551 .78 745158 1.45 745244 3.98 745474 17.85 7446 .59 74125 .45 74181 2.25 74393 1.35
74564 .79 745161 ~ 2.85 745251 1.90 745482 15.60 7447 .69 74126 .45 74182 .75 74425 3.15
74565 1.25 745162 3.70 745253 7.45 745570 7.80 7448 .69 74128 .55 74184 2.00 74426 .85

745571 7.80 7450 .19 74132 .45 74185 2.00 74490 2.55
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22.00
27.00

.25
1.75

15 .00

.20
1.65

12 .00

Our
Factory
Direct
Price

Our
Factory
Direct
Price

Our
Own

Famous
Kit

$30~0

$2800
ea.

FREE

$11795
ea.

$11995
ea.

78 05 .89 .75 65 Call
(LM34 0T-5)
781 2 .89 .75 .65 for
(1M340T-) 2)
781 5 .89 .75 .65 Quote
(1M340T-15)
78 )8 .89 .75 .65
(1M340T-18)

5% Carbon Film Resistors
We stock all5% standa rd values between 1

ohm and 1 Meg ohm.
V. watt
Packa ge of 5
Package of 100 (one valu e)
Package of 1000 (one value)
Ih watt
Pac kage of 5
Package of 100 (one value)
Package of 10 0 0 (one value)

Sa mpler bo x consisting of 5 each of all 14 5
standard 5% values between 1 ohm and 1
Meg Ohm
1;. watt sampler bo x
Yl watt sa mpler bo x

. $ 10.00 minimum order -
Send for ourfullline catalog ofl C 5. sock ets,
ca pacito rs. trim pot s. d iodes, bridges. LEOs.
Enclosures, switche s. crystals, etc.

<D FREE SCRAMBLER PLANS pius
a brochure describing our new
UHF-VHF Conversion Kit are yours
just by sending us your name,
address and a 20c stamp.
eD 9·INCH BLACK AND WHITE CRT
MONITOR, ideal for microcomputeror
securityuse. 22transistors. Designed
for excelient resolution , Frequency re­
sponse - 12 MHz. Continuous DC
restoration for superior contrast.

List Price $225,00 each.
CD UHF·VHF CONVERSION KIT. Com­
plete with PC board; all required com­
ponents; cabinet with speaker; and
comprehensive brochure incl. sche­
matic, board layout, mounting and
hook-Up diagrams, parts list and
assembly and set-up instructions. All
parts are industrial prime quality.
CD NEW ZENITH ZVM·121 HIGH·
LEGI BiliTY CRT MONITOR. Features
12" green phosphor CRT, with 15
MHz Bandwidth. 40 or 80 character
widthsare operator switch-selectable.
Fu lly compatible with 80-column
Apple cards, etc.
@) MITSUMI VARAC TOR·TUNER.
Channels 15-82. Modified lor kit use.

Standard versions.

S10.00 MIN. ORDER HANDLING/SHIPPINGS5.00

Pay by CHECK , M.a. , VISA, MIC, C.O,D.
UPS ANYWH ERE IN CON TIN EN TA L U.S.

For Free Buyers GuideCatalog Circle No. 79

CIRCLE 79 ON FREE INFORMATION CARD

~ ELECTRONIC •
COMPONENTS

Wholesale - Retail - O.E.M.
I Amp TQ-220 Voltage Regulators
PART " 1-24 25-99 lD0-499 SOD +

WESTLAND
ELECTRONICS, INC.

3 7387 Ford Rd.. Wes tland. MI 48 185
• - Toll Free Order line - •

1·800·521·0664
CIRCLE 81 ON FREE INFORMATION CARD

(714)527-2554 • (213)596-7553

ELECTRONICS INC.
9533 Valley View Street, Cypress, CA 90630
seR

741519&- 85
7415197 - 85
141S221 - 80
74l 524O- es
74L5241 - 89
74L5242 - es
14LS24J - es
741.S244 - I(j

14LS245 -1 ,5O
14LS241 - .75
74L5248 - 1.10
74LS2!>1 - 56
74L525J - 56
74LS2!>7 - 56
74LS25II· · 56

14LS2lili _ 00

74LSm -1.15
14LS279 - 48
14LSl8O _ 180
74l528J - .75
14LS290 _ .n
74L5)(i6 _ ,52
14l SXI6 _ .52
74l 5357 _ 52
74lSJU - 52
14Ls m _l25
14LSJ74 _ 125
74L5Jn _ 125
14L5J95 _5O
74Lsm _ .98
14l SJ9J - .98
14LSG70 -100
8 IL591 - 1.10
81LS98 _ 11 0

'" - "110 - 45
749 - ,9!>
111CH - .40
LMI808 _ 1.7!l
LMI88G - 1 95
CA'lSa _ 1 n
CAXll8 - 1 95
CA.J()t6 - ee
CoU:I7I - 1 50
CAJOllO _ .95
CA3Oll6- 95
CAJ094 - 22!>
LM2901 - 95
8ClJ8CC - 390
NS696A- 1 50
Tl.062C P - "
TL064CN - 150

12V DC RELAYS
TTL SIZE

S.P, 1200 oh m cod
ss

D.P. 400 ohm COol
1 25

78105 $ .45
LMJ05G $ .75

34OT5, 6. 8. 9 . 12,
15, 18or 24V • • . $ ,85

LA S1412 + 12V 3A $3 95

LM)48 - !lO
LMU _ 50
LM3151 - 175
l MJn _ 100
LMlllO - .95
LMlll:2 - 80
LM3lO - 250
LM3tI!I_ 80
LM387 _ 1 25
LMJOO - 100
LM55J - 2 .25
LMSM _ 45
LMSM - 8!i
5&48 - 3 95
566 - .95
566 -1 40
5&7 - _,8$

SEN D $.25 FOR OUR CATAlOG
FEATURI NG TRANSISTORS &
RECTIFIERS. 14& HAMPSH IRE
ST.. CA M BRIDG E. M ASS . 02131

DIP SOCKETS
8PIN .17 '2'2 PI N 30

1. PIN 20 24 PIN 35
16 PIN 22 28 PIN 40
18P1N 25 40 PlN 60

TRANSISTOR SPECIALS

2H1J01P~P G[TO , 5 $ 40
2H4OtA PNP GElO·S . . • . 31$1 00
~EP GeOl ot - PHP GETO - J , .0 . • • _.. . , $ 86
11P111 ••.••.•• • 50 TlP l -4S .... $I3S
~ NPN SWITCHING POWER .. • $1.ll6
M FlF-«J04CBRF TRAA SISTOR III..". ••••••• •. • •n.
2HJ172 NPN SoTO-l $100
2N4308 PNP Soto 3 ..... •••• $1.00
lH)l37 NPNS' RF . . . . . . .. . . . . . . . ..... $ 56
2NJ91t NPN$, TO-3 RF ,. $l ,!lO
2toI142QNPNSoT0 6 •• , .. 31. 100
2N2222NPN S, TO·1I 5," 00
2H2907 PNP SoTO·" • •••• 51' 1 00
2NJ056 NPN SoTO,) ••• • •• • ••• •• • seo
2tQ»U<tPNSo TO-Il2 , 61$1 00
2NJ9Ol5Pf.lP$, TOll2 ..• .. 61$1 00
2N5296 NPN SiT 0 220 , . . $ .56
Zf,MIOOPNP S, TO·220 . . ••. $ 56
TlP 31INPN S,T O UO . . • S 00
T1P J;2B PNP StT 0 220 .. $ &6
TtP)otP NPS, •••.••.•• S 9S
TIPI21 PNPSi U&4 $ .00
TlP 141 NPNStll97 Sl.oo
M.J E3056 • •• •••••••.• • •••••• , $ .k>

7400 - .17
7"01 _ .17
70402 - . 17
7403 - . 17
7404 - .24
7405 - .24
7406 - .33
7"07 - .35
7"Oll - .'17
7409 24
74 10 - .17
7. 11 .22
7. , 3 .427.,• .50
7416 - .33
7. 17 - .37
7420 - .17
7425 - 30
7426 - .33
74V - .30
7430 - . 17
7432 - 27
7437 - 27
7438 - .27
7440 - .17
7442 - .45
7""'5 - . 70
7446 - .75
7""'7 - .65
7.50 - . 17
7472 _ .35

7473 - .35

LM337 $2.50
79HGKC ·5V .t SA $695
723 $ .50
320T 5.12.1 5.of 24 e .90
78MOS .... • $ .35

FULL WAV E BRIDGE
PRY 2A 5A 25A
100 1 40

200 80 1.30 2 20
~ 1.00 1 65 3 30

600 1 30 1 90 4 40

TEL. (617) 547·7053
WE SHIP OVER OVER 95%
OF OUR ORDERS WITHI N

24 HOURS OF RECEIPT

TOLL FREE 1·800·343·5230
FOR ORDERS ONLY

$ .75 / FT

DIP SWITCHES'
CT5206- 4 4 POSfTl ON 1.25
CTS 206- 7 7 POSITION 1."0

CTS 206- 8 8 POSlTlON 1.50
CT5 206--10 10 POSITIO N 1.95

TERMS:FOB CAM BRIDGE.. MASS . SEND CHECK
OA MONEY ORDER. M INIMU M TELEPHONE,
C,O,D. PURCHAS E ORDER OR CHAR GE . 20 00
MINIMUM MAIL ORDER . 500

I - 1.10
XlW - Of'OT - ISO

- P T _ CENTEI'IOFF$l .75

C/MOS

RS 232 CABLE
10 Conductor , # 22 color coded wire,
gray PVC outer cover, 0/. '"diameter

.40 per ft . - 100 ' /$30 .00
Add 20% post age for orders under 100- .
Add 10% postage fo r orders over 1(X)" .

SPECIALS GOOO THRUFEB. 1982

200 .07 .20

400 .09 .25
600 .11 .30

100 .06 .14

BOO .15 .35

SPECIALS
2114L-4 $ 1.75
a x 300 - SIGNETICS 16 BIT

M ICROCONTRO LLER 49 .00
10 ea a164E64K RAM (l OONS) 99.50

OOUBLE SIDED DIP RIB BON
CA BLE JU M PER ASSEMBLIES

14 PIN 4"LONG $ 2.00
16 PIN 12"LONG _ $ 2.50

PRY l A 3A

NO. 30 WIREWRA P WIRESINGLE STRA NO
100' . . .. . . . .. .. . . . . . . . ... . $1.40

40 CONDUCTOR 3M CAB LE.
I 28 W IRE

1000 .20 .45

.,,, - 20 "" - .., .., -
~

14<;14 - ".., - 20 ... - .5O .., - ",,,. - .>0
.". - 50 "" - ." .., -

I ,~ " C" - 0.30

::: - v ."" - " =- "CO; - ,.,
- 50 ""

,,, - .. " C.. - ::.". .. "" ." - .. """ -.,,, - .. ' .,., - 50 .." - 50 , 'CO> - ..
ecu - 20 .,., - 50 .... - :': 74C151 - 0.".,,, - 20 :::: - :: .." - 74C157 - 0.".,,, - 30 - .... - " 74Cl00 - ' 20.,.. - 50 .,., - :: .... - '" 74Cl11 - \.1 5.,,, - 50 .,,, - "'" >0 74<;1$3 - 1.1!>.,.. - 30 .... ., ..., - , ,, 74<;1&6 - '".,,, - .,

"" ::: " COl - V 74<;ln - ' 30.,,, so .., ""'" - V 74<;114 - ' 30.,,, .. .., ." ''''''' - 30 74<;17!l - ' 20

"" -
~ =- ." 14<;10 - V !4<;19J - ' 30.., - - .., 14<;14 - ' 20 ""'" - ec

.", - ., ... - 20 " C20 - " 14<:914 - 0."

.", - 20 .,,, - " ,"'" - ..... - ... .", - 20 " cn - ""'" "
.,,, 50
.", "

CRYSTA LS $3.45 ea.
2.001 MHz 6.144 MHz
3.000 MHz 8.000MHz I

~:~~~~ I~~'.~~~~
5.000 MHz 18.432 MHz
6.(00 MHz 20.000 MHz

M IN IA T U RE MULTI·TURN TR IMMIN G POTS

50, 100, 500. lK . 5K. 10K, 5OK.250K . .$75 each 3/ $2.00

L1 ·1 3 / $1.00
FP 100 PHOTO TR ANS $ .50
RED, YELLO W . GREEN Of. AMB ER LARGELEo ·, .r • ••• •6 / $1.00
RED/GREEN BIPOLAR LED', •••• • $ .55
MlED92 IRLED •• •• • ••• • • . • , . • •• • • •• $ .75
MRD1 4B PHOTO DARL . XTOR •• • • . • • . . . $ .50
TIL 1190 PTO ISOlATOR •••••• . $ .60
Il ·5 OPTO ISOLATOR . . . . . . . . . • .•• • •• $ .45

1~~R f:.~~3.3 " ~: ~', ~ : t ,. 5.6,. 6:8 ,. ~ :~', ~: ~ ', .' 0 . . . . 6/ .1 .00

CLOCK CHIPS
MM5314 . . . • . .$4.75 MM5316 $4.95

MM5387AA.... 5.95

TOGGLE SWI TCH ES

.5V at BOOma SOLAR CELLS
3" diameter $4,35

7 SEGMENT DISPLAYS
FSCB024-4 digit DL-707 C.A . .3"" $ .75
C.C. 8'" display . .$S.95 DL 747 C.A . .6 '" $1.!50
FNO503 C.C..5- .. $ .85 FND810 .8" CA $1.95
FN0510C .A..5" ..$.85 FNDOOJ .8" CC $1.95
DL-704 .3"'C .C. . . . .$.85 MANSC.C.Green .$ .75

MAN 82 C.A. Yellow . $ .75

'SCR's TRIAC 's
1.5A .A 'SA 110A PRY lA

'00 .45 .60 1.40 100 .45
200 .70 .00 1.90 9.00 200 .84
400 1.20 1.40 2.60 12.00 400 U,
600 1.00 3.60 15.00 600 2.00

RS232
CONNECTORS

DB 25P male . . . . . . $2.75
DB 25S fema le . . . . .. 3:75
HOODS 1.50

1116" thick with 1/10 " spacing

4%" x 6%" . . . . . $1.95

200 PRV 1A LASCR .95

""" .. 74574 .>0
745 151 '"""" 30 ,.... .,

,..ea .. ,.... ' 90 74$1.
l '~,.." :: 14S112 50 74$174

""" 14$133 ,., 74$175 ,.,
"... ., 745135 ,., 74S1'" 1 10
14510 .. 745 131 t.zs 745~7

,.,
74511 :: 745139 1 10 745251 ,.,
1451!> 745140 <0, 7452eO t.se
14520 ., 14S I~ '" 14S280 ,.,
74530 ::: 745 1!>1 '" 14sm '"74532 745157 '"

(fj SOLID STATE SALES
P.O. BOX 740

, SOMERVILLE, MASS. 02143

DATEL'S DA C-e6EO.

8 bit DAC - $ 4.9 5

7 WATT LO 65 LA SER
OIO OE(IR) $8.95

2N3820 P FET . . . .. . . . .. $ .45
2N 5457 N FET . . $ .45
2N2646 UJT.. .. . . . . . .. . . .. $ .45
ER 900 TRIGGERDIODES 41$1.00
2N 6028 PRDG. UJT . . $ .65

14P IN HEADER . . . . • 1 1.
16 PIN HEADERS. . .40
24 PIN HEADERS. . .75
40 PIN HEA DERS . . , 1.10
50 PIN EDGEBOAR O CONN 3.95
26 PIN EOGEBOA RD CONN 2.50
50 PIN RIGHT ANG LE CONN 3.95
20 PIN RIGHT ANG LE CONN 2.25

25 watt Infra Red Pulse (SG 2006equiv .)
Laser Diode (Spec sheet includ ed) I $24.95

PU'S & SUPPORT CHIPS
:= : ~:~ = : ~:~ .
AMD 2901 _ 8.95 8255 - 6 .95

~ -~:~ =lt~17)= !:i
821<4 - 3.00 Z80A 510 _ 12.95
82 16 - 2.90 Z1Jl)A PIO .: 5 .75

=5301 : :.;; ~9iV "L : l:::
RAM's ROM 's

VOl - 3 25
27111+SV - 5 25
2?l2 _ 16 116
l702A - 4116
2532 _ Hi95
IUD - 1 50
12$ 112 2 50
I12511S ,250
825 123 - ' 1 50
t2S1 2i - 1 50
125130 1 50
125m - 1 50

125 1' 1 - J OIJ ~••••IIII••••••••••,,""':::~~:';;;;;;;;;;'~:;;;;;;;;~~-1~3 - JOO
A1ot9218C - 2 95
825&5 17ot,ll8Al _ 1 25

50 PIN RIBBON CONN ECTO RS $3.25
"0 PIN RIBBON C.ABLE CONN • .$2 .75
20 PIN RIBBON CA BLE CONN • • ,$2.25
10 PIN RIBBON CAB LE CON N $1.50

PR INTE D CIRC U IT BOA RD
4 ~x 6

N
DOUBL E SIDED EPOXY BOARD ',/;.NTHICI(

• .60el __ 5/ $2 .60

TANTALUM C~~~~I~~R~ ~66ilIiIi"""'"
22UF 10V - $ .30
15UF 16V 31$1.00

30UF 6V 51$1.00
33UF 20V $.60
47UF20V $ .85
68UF 10V $1.00
120UF SV $ .75
200UF 20V $1.7S

POS TAGE ADD 10% FOR ORDERS UNDER $20.00
RA TES A DO 5% FOR ORDERS BETWE EN $20.00 A ND $50.00

A DD 3% FOR ORDERS ABOVE $50.00

I2&4J2lX1NSI _ 14 00
2114L·3 - 2,7$
4116-3 _ 1.7$
4116-2 2.25
21lO2,) - 110
2102... - lIo
TM5 ~OO _ 1.n
MK402f.3 - 3 50
MK4005-11 - 2 t!>
TMS4l)45.25 _ 450
MS..osoN L _ 3"
2101·1 - 2 45
MM5VO _ )45
MK«lI'Jef' _ 1 95
11.17001 _ 4 9'5
S10lE - 295

21tlAL - GA'-RT's
AYS. l013 - 3.75 M8868A - 8.95
TR l 602B - ] ,95 COM2017 - 3.75
PT14828 - 3.25 AY 3·81OO - - - 2.25"

INT ERFACE SHIFT
,~nPRIV~~~ REGISTERSI. - 90 MM l 402 1.75
tees - 1.10 M Ml403 1.75
8130 2 50 MMl 404 _ 1.75

~ ~~ ~~~~: == ~:~
8837 200 MM 5055 - 2 .50
8838 2 00 M M5056 2 .50
8T380 2 00 MM505 7 2 .50
MMSJ21 - 9 50" ... MM 5058 _ 2 .50
MMS389 - 250 MM 5060 _ 2 .50

DISC CAPACITORS
. 1UF 16V 10/ $1.00 100/ $8.00
.01UF 35V 16/ $1.00 1001$5.00

IN4148I1N914) 15/1.00

.47UF35V 51$1.00

.68UF35V 51$1.00
1UF35V 5/ $1.00
2.2U F20V 51$1.00
3.3UF 20V 41$1.00
4.7UF 35V 41$1.00
6.BUF 35V 31$1.00

l .PIN 4 -LONG $2 .00
16PI N 12-LONG •• . • 2 .50

CIRCLE 55 ON FREE INFORMATION CARD

REOICON SAD l02 .ANALOG DElAY LINE • . $10.95

SANKEN
AUDIO POWER AMPS

Si 1020 G 20 WATTS .$12.50
Si 1050 G 50 WATTS .$27,50

EPOXY GLASS VECTOR BOARD

en
o
Zo
a:
t;
LU
...J
LU

6
is«
a:

132
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$80.00

TUCSON
45 18 E. Broadw ay
Tuc son . AZ 857 11

(602) 881-2348

• M emory ExamIne . nd Ch,Jnge

• Port Exam ine and Cha"ge

• Z· 80 CPU Register and Change

• 2 K Byte Z8U G Monitor m ROM

• 1K 8ytes of RAM lexp.ndable to 2KI

• 4 Channel Hardw.re Counte r/Tlmer

• Two 81-DueCll on al 8- 81t I/O Ports

• Up to 5 Progra mmabl e 8reakpom ts

• Sw rtch Selec tab le PROM or MonI­
tor Restart

• Vectored In terru p ti prov ided by
Z-BO-CTC Ind Z·80-P10

~Z·80
STARTER KIT

ACOMPLETE MICRO­
COMPUTER ON ABOARD

Regular $.401.00
*SPECIAL wllh COUPON*

$368.00

SUNNYVALE
1054 E. EI Camino Real

Sun nyvale , 'CA 94087
(408) 243...4121

58-Key Typewritter Format for
Alphanume ric Entry
VP·60 1 8·bl t parallel output .. . S69.OO

VP-606 Async serlll eutpur . _ .. S99 .OO

58-Key Ty pewritt e r Format

•"f!~;~~..... PlUS Calculator·T ype
Key pad for Fast Nu m-

"II!I!!~~ m er ic Entry
VIP-6 11 a-enp.r. llel

output . . • • S89 .OO
VP-6 16 Asynchronus $CIrlll output • S119.oo

Full ASCII Encoded Keyboards
ncn 128-Charaet ar.

Model DP·822
*SPECIAL $ 70 .00 WITH COUPON *

Dot Matrix Printer Control/Drive Card
Model Dp·822·08B $125.00

'~

MINIATURE DOT MATRIX
IMPACT PRINTER

MODEL
DP-822

329 .00
35 9.00
329 .00
399 .00
389 .00

449 .00
42 .00
90 .00
60 .00
79.00

119 .00
149 .00

15.00
95 .00
75 .00

159.00
95 .00

400.00
4-40.00
369.00
369.00
495.00
49 5.00

$239.00
229 .00

SANTA ANA
1300 E. Edinger Ave.
San ta Ana , CA 92 705

(714) 541-8424

The Unique New Printer That Gives
You All These Exciting Features.
• Low Cost • Uses standa rd 21.4" addin g

~,r---- .. • Disposable printing head machine tape
• Simple interface or carbonless pap er
• Handles any type font . 21 · co!umn printing at25
• Needs only one 12.volt DC lines per second

power supply • Easy to install and maintain

10 MHz
SINGLE TRACE
• DC ·l0 MHz
• LPS-Triggering
• Componen t Test er

Bu ilt -in
e Timebase

• DC -20 MHz .8 X 10em Di spl ay
.Triggering up to 30 MHz

The high performance of the HM 203 has been
achieve d by th e op t imum use of bo th d iscret e
semiconducto r and lf1tegrated ci rcuit technology ,
Quality and long te rm reli abili ty are assured thro ugh
the use of high qualIty compo nents through out t his
inst rume nt. Each Uni t is supplied WIth a ccmpre­
hens Ne manual w hich incl udes ope rat ing and serv­
ic ing instru cnc ns, circuit diagrams, and PCB layoutl.

PORTlAND
11 25 N.E. 82nd Ave.
Port land, OR 97220

[503) 25HI464

SIlVbBIlItdCIllIlpAIr1Mltl1l502 PfOtnlOfandh_ar.
OEM VInIOll of SYM-I \IIII1thoul: Krybori-O.pby'D_s.1DM

Glnlfl tol'iMI""" t
SYM· I Sll'Igll Board ComPUl lf wrth 6800 PlIlCIU OfInd flllllW¥I

SYM-I SqII Board Comput" wrth 6809 Pl« usor I nd flllllWar.
4'l CoIumnhyboll'llTermVIII ModuleIo,CRTfTV
ao CoIu/lll1Vlftll)f\of KiM-2
4'l CIIk.omn h pn!1d KiM WII!IP_ Supply II'1II C.. RtqIIIIIs

oI'lIy CRTMMlIIOi
80 ColumnVlI$IOn of KiM-J
lk By1uSlltlCRAM kll
Jk Bytu Sl.llC RAM k ~

SYM PoIt h plllSMlll Illd COfIlIKlOIk.
AudIOCItSfl1lR~ .....th TIPI C_lIIand ToIlll!Conl'"
AU, .. BOJnllor SYM-1 WIthII8DO Prou s$OI lIIIlI f lllllWlI'I
AdJ~1If Bolnllor SYM-l WltIlIl8 D9 ProcnSOllndf.~11I

Rmud . k Bytn SUPE R\40N SYM M~or

8KBulC Pklg·., ROMt loi SYM· I
SYM DlIll llOthc Tlt l Program., 2116 £PflOM
RfSldIill An.mtlleii£~RDM-8K(1CIlpVrrtlOill

Rr$C1IllAs_ ....ddtu, RQM-8K12 Ct.p V...SIOIII

The HMJ07 is. compact li ght weight sing le trace OSCilloscope whi ch hIS
boen s pecially designed to mee t the req urre rnen ts of both the service
technician Jlnd advanced ameteur. A pnnclp.1 feat ufe of the HM 307 is the
built- in componllnt t lls lllr. lt ,lIows both paulv.and aenve components to be
tested While stili in-circuit for more co st effective sor'tl'lcing.
HM307 . . . . ... . . . . . ... • . ... ... .. .. .. . . .. . . .

.::J
Synertek
Syst ems

6500 SERIES MICROPROCESSORIe's
A=(2MHz) B= (3MHz) C=(4MHz)

P6502 $ 882 P650 6A $B 82 P6520A $374 P6530·OO5 $15 84
P650 2A 966 P6507 809 P6820 3 40 P6532 10 82
P6502 B 1502 P6507A 8 82 P68 820 374 P6532A 11 87
P6502C 2 1.00 P6512 8.B2 P652 1 490 P654 5-1 1751
P650J B09 P6512A 9 66 P6521A 534 P6545A-1 2244
P650 3A 8 82 P6513 8 09 P6821 4 90 P65 5 1 1071
P6504 8,09 P651 3 A 882 P688 2 1 5 34 P655 1A 11,7 6
P6504A 882 P65 14 809 P65 22 8 40 P6591 4000
P650 5 809 P65 14A B82 P6522A 11 .24 P179 1-02 4000
P6505 A 882 P6515 809 P6530·004 1584 P1793·02 40 00
P650 6 809 P6520 3 40

* SPECIAL 20% DIS COUNT W ITH COU PON *
VISIT ASTORE NEAR VOU TODAY· WestockI li egeselectionofTechnicl l Books.DIscreteComponents. Integrated Cin:uits.Test Equipment"d ElectronicSupplilS.

SYM -1

M BC S IN GLE BO A RD CO MPUTERS
M8 COl A2 SKlltd SllUIcr SIlCMIUOIIlOl!vlllorMotoida MMOIA2
MBCOI A2- 1 M8C01A2 wTilhw CCIMICIOIS
MBC0 10-65 Sngll BOJ'd COIIIpUtII WJIh 6500 SIntS MlCf1)pIOtIUor
MBC0 10 ·68 Sngle BOoird Compulrl ~'rdl 6800 SfI'lISMlCloprocruor
MBC020·65 sac6~ Slim CI'lJ W'It!I CompIrtr VJdeG CIIlI~

MBC020- 68 sse6800 Slim CI'lJWIlli CIllIIPiIlc Vlllto C lptbL~

SYM-l
swroo

SYM-l / 68
SYM ·1/6 9
KTM ·2
KTM·2 /80
KTM-3

KTM·3/ 80
SRM-1
SRM-3
PEX-1

CAS·'
MOD-68
MOD-69
M ON· 1.1
BAS-1
EPS-1
RAE-1
RAE·l l2

Z-80 SERIES MICROPROCESSOR IC's
2.5 MH z Z·80 ·DA RT $1430 I 40 M Hz Z·80A·DART $1550

Z·80-C PU$ 7.10 IZ·80·S10/0 201 0 Z' 80 A'C PU$ 805 1 Z-80A·S1010 21.1 5
Z-BO·CTC 5 90 Z-BO·S1019 14 50 Z-BOA-CTC 635 Z-80A·S10/ 9 15 70
Z-80 -Pl 0 5.90 Z80-0 MA 2150 Z-BOA-PI O 635 Z-80A·DMA 22 ,70

* SPECIA L 20% Di SCOU NT W IT H COUPON *

HOUSTON
264 9 Richm ond

Hou ston , TX 77098
(713J 529-3489

30MHz
SINGLE TRACE

1 mV SENS
5" PDA CRT

SIGNAL DELAY
with X· 10 PROBE

V·301

$745.00

70 MHz DUAL TRACE
eDC-70Mhz eSwe epDelayO .1JLS-1s
e Sen s. 2mVf ern • Gr at ieu le 8 x1 Oem

General-pur pose scope deSigned for both laboratory
and f ield service. The HM 705 tnggers even com­
pl ex SIgnals beyond 1OOMHz. T....onon-synch ronus
SIgnals, ora ccmposue Slgn.1 w ith a non·synchronus
component. and atsc .perlodlc events can trkewrse
be tnggered. Smgle -shot ope ranon ISalso pcasrble .
The WIde sweep range from 5n s/cm (lf1cludlf1g x l 0
mag nlf lcltl on) to 2.5s/c m gives an excellen t reso­
lution . These feature s ..nd othe rs make the HM 70 5
an mstrument of great f lexlbl hty In all f ield s.
HM705 WIth delay . . $88 5.00
HM 705 N .....Ith delay and lon9 persIs $ 1000.00

100MHz
3rd & 4th TRACE
TRIGGE R VIEW

6" SO CRT
2ns /d iv - .5mVldiv

V·l 0S0
CALL FOR PRICE

CULVER CITY
11080 Jeff erso n Blvd .
Culver City, CA 90230

[213) 390-3595

COMPONENT TESTER
• Easy-ta-us e
• Safe ty Clas s II
• Check Sem iconductors in c irc ui t
• Chec k Elec tr onic Compon ents
HZ65 for use With all HAM EG scopes .•• 858.00

15MHz
OUAL TRACE

1 mV SENS

S" CRT
wit h 2 PROBES

V-1 62B

$735.00

4-CHANNEL AMPLIFIER
• DC·50 M Hz Ban dw idth
• AC/OC Oper ation
• Alg ebraic Ad diti on
• Compact Shape and Easy- t a-u se

HZ64 . . . . 54 5 1.00

50MHz
3rd TRACE

TRIGGER V IEW
6" SO CRT

5 ns/ div - 1 mV/div
V ·5 60B

CALL FOR PRICE

HITACHI SCOPES
15MHz

SINGLE TRACE
1 mV SENS

S" CRT
with PROBE

V·1618

$570.00

fA\~
'C3J STORES 00 ROT MAIL ORDER

ACCEPT MAil ORDERS

I PHONE ORDERS: (213) 641-4064 1
Minimum Order $10.00. Add $2.00 to cover postage and haooling
Master Chargearo VISA welcomed. Please include your charge card
rumber, interbank numberaoo expirationdate.Some itemsaresubject
topriorsale.Notresponsiblefortypos.Storeplicingmayvaryfrom Mail
Order pricing. We reserve the right to substitute manufacturer.

SPECIAL

20%
DISCOUNT

WITH
COUPON

30M Hz
DUAL TRACE
1 mV SENS
S" PDA CRT

SIGNAL DELAY
wi th 2 X-10 PROBES

V·302B

$995.00

ATlANTA
3330 Piedmont Rd . N.E.

Atl anta, GA 30305
(404) 261-1100

Universal Oscilloscope

Probe
$36 0 0

HAMEG Oscilloscopes to meet every need

20 MHz DUAL TRACE
• Overseanning e LPg Trig to 40 MHz
• De layed Sweep • DC -20 MHz

Internal stab lhzed po .....er supplies . 80th vert ical
channels mcorporate a venb !e gain contro l ..... t nch
Increases th e gam to 2 mV/ cm. Chan nels can be
Added or Subtracted. A special feature of the
HM 41 2 ISthe verncet Overscanm ng facIlity. location
of. " lest" t race ISIndic ated on two LEO·s. 80th the
tri gger and delayed condmcns are in dIcated by
LEO·s. These tacrhue s coup led ..... rth grat lcul e ruurn ­
matron. Z M oc ctencn . and a square-w ave calib rator
make the HM412 a very versatil e Instrument .
HM41 2 ""'Ith s.....eep delay . • . . • • • . . . . . $880.00
HM412N WIth delay and Ion perSIS . . . $9 85 .00

SWiTCHABLE Xl a n d Xl0 Attenuation Factor
KEY ADDITIONAL FEATURES : • lOOMHz ba ndwidt h . Hea w
du ty tip . Brea k restste ru center co nd uctor . S lender. flexible ca ble
• 6h . ca b le length • Wide co m pensa tion ra ng£' • Fits a ll sc opes
• Ground reference can be ac tiv a ted a t ti p • Includes SPRUNG

~ggtA~~·E~I~O:~E~.ADAPTOR . INSULATING TIP and TRlPo1MER t----------------------1--..:...-.:....-::....-....:.---...::...:.:...:...:..:.......::..:.:.......:.---I
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92 6 SPST 8 pos w/cover $4 .99 958 SPST a pos l ow Profile $4.28
930 DPST 4 pe s w/cover 8.45 920 SP 10 pos P.C. Rotary 7.81
932 SPST 4 ocs w/cov er 4.08 92 1 10 pos P.C, Rotary NCO 6.81
933 SPOT 4 pos w/ cover 8.82 92 7 16 pos Hex DIP SWitch 4.28
WE STOCK TH E FUl l A M P LIN E OF ELECTRON IC ACCESSOR IES

(213) 644-1149 1-800-421-5775
Mail Order-M inimum Order: $1 O. Se nd Money Oroer c r Check to :

P.O . BOX 19 5 7- D ept . R. HAWTHORNE, CA 9 0250. Use you r
VISA o r Masterca rd (p lease in clu de expiration date) . Add $2.00
pos tag e and hand l in g to orde r. Cal ifo rnia residents add 6% sales ta x.

SOD up

.270

.320

.360
,47 1
.620
.662
.798

1.092

500up
.060
.065
.112
.128
.144
.160
.178
.195
.228
.325

WWT
WWT
WWT
WW T
WWT
wwr
wwr
WWT

LO PROFILE DUAL BEAM
FACE WIPE (TIN) SOCK ETS

1-24 25·99 100 ·499

LP .08 .075 .070
LP .09 .085 .079
LP .15 .135 . .120
LP .17 .150 .135
LP ,19 .170 .150
LP .22 .195 .170
LP .25 .230 .210
LP .26 ,240 .220
LP .3 1 .290 .270
LP ,44 ,4 15 .370

(jf)TBI-TEIl

3 LEVEL WIRE WRA P DIP SOCK ETS (TIN)

1·24 25-99 100 -499

.33 .31 .290

.38 .36 .330
,42 .39 .370
.58 .55 .515
.68 .64 .704
.81 .77 .726
.93 .87 .882

1.27 1.20 1.136

7808 N. 27th Avenue
Phoenix, Arizona 85021

199~ ~~~~PT~~~8~~~~~jtf~rn(~~~Af~b~~·~.:: :: :: : : : : : : ::.~l~
400V 35 Amp a m od e TR IA C . (isola ted) ............. . 11.99
BOV 5A Dar l ing to n TIP 12 1 in TO·220 package 99"
200V 4A TO·202 TRIAC a 2OO4F3 59'

NYLON CABLE TIES
4" ' 13 5.1C, 111.00JK 5" 51.951C, ' 15 .75/K T · 12.5OIC, 21/K

8 PIN
14 PIN
16 PIN
18 PIN
20 PIN
24 PIN
28 PIN
40 PIN

~--------

ORDER TOLL FREE: 1-800·528·0183
(Order desk only)

TERMS: 110 .00 minimum order.
Visa. MC. BAC . Check. M.O. or UPS C.O.D.
U.S . Funds only. AZ residen ts add 5 % sales tax .
Prepaid orders ove r 15 0 shipping prepaid.

OTHERS: Add '3 00 shipping & handling .
Add ~ 1. 50 for C. O .D. orders.
Outside U.S.. add 20% .

6 PIN
8 PIN

14 PIN
16 PIN
18 PIN
20 PIN
22 PIN
24 PIN
28 PIN
40 PIN

Super Cap. 1 FAR AD at 5V . Use as memory euppry oacx-up.
Only 1 'I. " die. x ',4" t all w/ P.C . leads '1 0.50

MOOSEf M Nationa l Semi LM 396 Reg ula tor ad just able from
1.25· 15V at 10 Amp. wrsoecs _ _ _ ' 19.95

~~i8i~Lj~.~~..8~~PI~~·D50·7· ::~:'1 .4~omMm:~6~~~~~AL)· :::: : :~::
Sw itch Cra ft 142A m ini ature 'T IN I·D' p ho ne j ac k _.. ...,49'
Line master c h rome foo t sw itch SPOT. IS' cord .GE~ ·3tl •.••..•••• •14.98
U ne m aster b la ck foo t sw itc h SPOT7 Amp IfN().T ·51·S 12.98

g~rt6iD~317.~,~~~~f::~ii~~~~1fl~~i~~rg~~~Th~·~·di~ ·~U·.2;~.~9~

25Amp STUD DIODES 2OOV 59' 6OQV .79'
200 ohm Carbon m ike ele ment 1'.~" d iameter 98·
Min ia t ure600Jl.-600n.modem tr an s for m er .. . ' 1.49
6 foo t Swire Grey l in e co rd . Rt ang le plU Q ' 1.69

JO HN SO N lJ." BUSHIN G A ir Variable Capacit ors .. ............•,49·
"169· ~7 2·19 3p l. '1 89·563 1.4 92pl . '100-107·' 23-14 2pl

~~:~~er/~I~:i~.I~, an:,v~f~u~i~~~~:~ecnedn~rOll~g~·y~i th a
FUT AB A 5· LT·02 ·8G V.F. d is p lay and spe c shee ts . Yl"
high c ha racters, AMJP¥ ind ic a tor s, co lo n. Blu e-qreen c olor
idea l fo r dayl ight operat io n. 15.981set

o SUb~LLa~se Co nnec to rs - cO~CKeJ~ese Prices !!

1·9 10· 24 25·99 1·9 10-24 25-99

(DE) 9 P 51.95 51.75 11.60 I (DE) 9S 13.10 12.75 52.50
(oA)15 P 2.35 2.10 1.90 (oA) 155 4.20 3.75 3.45
(o B)25P 2.60 2.35 2.15 (o B)255 3.35 3.05 2.85
(0C)37 P 4.55 4.15 3.80 (OC)37. 8.85 8.00 7.35
(OO)50P 5.65 5.15 4.65 (0 0)505 11.65 10.60 9.65

DB 51226 Co yer For DB 25 P and S (RS 232 Type) 11.39

CYBERTO NE like a s upe r lo ud SONALE~T this "wa r­
bling" alar m wo rks from 9- 12V DC and has variable rate an d

~~~.c'~di~~:~~~,r:~~~~ f:a~U;g~~~~r~T~i1r~.r.ou t ga mes. ~~~~

WARNI NG!
Electric Power
Pollution,
Spikes,
Interference
& Lightning
HAZARDOUS to
HIGH TECH EQUIPMENT!!

MicroComp uters, VTR, Hi-Fi, Lasers,
Spectrometers are often damaged or dis­
rupted due to Power Pollution .

High Tech compon ents may interact!

Our patented ISOLATORS elimi nate
equipment interaction, curb damaging
Power Line Spikes, Tame Lightning bursts
& clean up inter ference.

Isolated 3-prong sockets; integral Spike!
Lightning Suppressor. 125 V, 15 A, 1875 W
Tota l, 1 KW per socket.

IS0-1 ISOLATOR. 3 Isolated Sockets;
Quality Spike Suppression; Basic
Protection $69.95

IS0-3 SUPER-ISOLATOR. 3 DUAL Iso­
lated Sockets; Suppressor; Com-
mercial Protect ion $104.95

IS0-17MAGNUM ISOLATOR. 4 QUAD
Isolated Skts; Suppressor; l.abora­

. tory Grade Protection . . . . $181.95
Masler·Charge, Visa, American Express

TOLL FREE ORDER DESK 1-800-225-4876
(except At<;Hi, MA, PR & canada)

SATISFACTION GUARANTEED!

1 .95
159.95
122.95

. 105.95
. 19.95
. 40 .95

.... .. 19.95
. 19.75
• • 5 .85

.. . . 1.05
. . 2.65

74 lS 195 $ .60
74lS 196 .80
74LS241 1.10
74lS244 1.10
74lS248 .90
74 LS257 .55
74 lS266 .65
74LS283 .65
74lS295 .85
74 lS352 1.00
74lS366 .45
74 lS368 .4 5
74LS393 1.20
74lS395 1.20

74 LS245 $2 .85
74 LS273 1.69
74 LS373 2.50

(2501'S)
4116 (1501'5) 4.95
4 116 (200"5) 4.50
41 16(300"5) 4 .10
41 64 (2001'S)2 5.40
8 155 7.40

QUICK TEST SOLDERlESS
BREADBOARD ELEM ENTS

OT·5 9S $12 .00 OT·59 B $2 .75
QT-47S 9.50 QT-4 7B 2.50
QT·3 5S 7.25 QT·3 5B 2.10
QT-18S 4.25
4001 Pulse Generato r $23 5.00
500 1 Universal Counter $3 60.00
Logic Monitor J UMPER

lOOK Impi danci W IRE KIT
LM- l $75 .00 WK -l $9 .00

NE565 N $ .85 LM1 45 8N $ .40
NE566N 1.65 l M1488N .80
NE567N .85 lM1 489 N .80
LM723N .45 7805CK 1.60
LM74 tN .35 781 2CK 1.60
LM 747N .55 78 15CK 1.60

$6 .72 828 8 $24 .5 1
6.72 INSl 77 1 24 .13

16K RAM
EXPANSION KIT

For TRS-80IModel I or III). Apple
or PET com p ute rs

Set (8 pes. UPD4 16 C·2 (200 ns)$1 3 .95
Date furmshed wit h purcha se on req uest.

Z·80 $9 .20 6809 $2 3,50 2 1 0 1l256~41 $2.70
Z·80A 9.50 80 80A 4 .50 2 102 (1024~1) 3.20
650 2 7.84 80 85A 5.70 2 1 12l256~4) 2.80
6800 7.50 80 35 5.50 2 114 3.20
680 2 11.46 80 86 95 .50 211 4L· 2 4.50
8080A SUPPO RT DEVI CES 2 14 7141(xl) 6.64
6520 $6 .65 8251 $4 .90 M ISC
6522 9.95 825 3 7.50 8282
82 12 2 .25 82 57 10.00 82 86
82 16 2.00 82 59 11.50
822 4 2.50 8275 32 .00
8228 4. 50 8279 7.20
8238 4 .50
EPROM S/P ROM S
2 708 $6.20 2758$ 12.50
2 716 7.30 83 55 6.60
2732 16.4 2 8748 37 .70
M ICROPROCE SSOR INTERFA CE IC' s
8T20 $3.25 8196 $1.49 74LS24 2 $1.7 9
81 26 2.15 8T97 1.49 74LS24 3 1.79
8T28 2.30 74LS24 1 1.10 74LS244 1.10
8T95 1.49

EZ 1 Iglt M With L i.play
EZ611 0 3~ Digi t DM M With LCD Display . . .
EZ6220 3~ Digit DM M With LCD Display
SP1000F F.E.T, Inpu t Volt-Ohm Mi ll iammeter • .
SP15 Pocket Size vert-Ohm M il liammeter
SP80 Extra SenSItIVe Volt -Ohm Milliam meter •••
C30 Cam ng Case for EZ6 100 , 61 10. or 6220 . , ..
Cll Carrying Case for SPtOOOF..
C18 Min i Probe. .•
F7 Fuse fo r SP15 .
Fa Fuse for EZ6 100. 6 110. or 6220 ..' .
LM301 N $ .32 LM380 N $ .50
LM309N 2.00 LM384N 1.75
LM310 N 1,75 LM386 N 1.10
LM3 17N 1.15 NE555N .36
LM3 18N 1.95 NE556N .70
LM31 9N 1.65 NE561N 3.69

. : .

74 l Soo $ .22
74 LSOl .22
74 LS02 .22
74 lS04 .25
74 lS08 .25
74LS10 .25
74l S11 .30
74lS 12 .30
74l S20 .25
74LS2 1 .30
74lS26 .30
74LS28 .45
74lS32 .30
74LS38 .40

lOGIC EX PERIM ENTOR
PROBES SOCK ETS

lp·l $50 .00 EXp·3oo $ 10.50
LP-2 28 .00 EXP-300PC 2.40
lp·3 76 .00 EXP·350 6.10

IC TEST POWER ED
CLIPS PROTO· BOA RD

PC·14 $4. 50 PB-l 04 $70 .00
PC-16 4.7 5 P8-10 2 32.90
PC·24 10.00 PB·l 01 26 .00
PC-40 16.00 PB-l 00 20 .10

4607

Pl 84·10
P160· 1B
P160-2A
8804
8800V

LI -N-WRAP TOOL. w / 50' spoo l of 28 gage Wire . . . . 539.00
DUAl·WAY UNWRAP TOOl. Un wr aps 26-30AWG . • . $12.50
DUAl ·WAYWR AP·N·STRAPTOOL Wraps 26-30awg . • . $13 .25
UNIVERSAL Microcompu ter/ Processor Plugboard . . . $2 7.65
UNIVERSAL Microcomputer/ Processor Plugboard.
for Alta ir 8800 & IMSAI 8080 $24.95
UNIVERSAL Compute r Plugboard. f its DEC LSI-ll . PDP·8 .
POP-1 1 and Heath kIt H·l1 $2 1.40

4609 MICROPROCESSOR PLUGBOARD. for App le II . , . . $26 .80
W E STOCK THE FUll VECTOR LI NE - Cltalog Available On Rlqul .t. ... . : ..

nrrc to MP 's (The 8eglnners' Book...$7.95. An Intro to M P's (BasiC
Concepts)...$ 12.99, 4 and 8 Bit MP Handbook S19. 95, 16 Bit M P
Handbook $ 19.95. The CAT Contro ller Handbook...$6.99 , The 68000 M P
Handbook...S6.99. ZOOAny Language Prog...$ 16.99, 6502 Assy Language
Prog...S16 .99, 6809 Any Language Prog $16.99. BUSiness System
Buyer s Guide ...$7.95, CP/M User's Guide $ 12.99. Ap ple II User's
Guidc ...$16.00 , MP's for Measurement & Cont rol...S 16 .99, CBASIC"
User's Guide...$ 15 .00 , Int er fac ing to S· loo/ IEEE 696 MP·s.•.$15.00,
Some Commo n 8ASIC Prog...$ 14 .99 , Practica l Basic Prog.•.S15.99,
Some Comm on BASIC Prog - Aten Edmo n...$ 14.99, Some Commo n
BASIC Programs - TRS·80 l evel II Edrtr cn ...$ 14.99. Science and
Enginll1lring BaSICProg - Appl e II EdltI0fl ...S15.99, TTLCook Book._S11.95 ,
TVTvpewnt te r Cook Book...Sl 1.95 , CMOS Cook Book.•.$ 12. 95. Z·80 MP
Handbook ...$1 1.95. Using the 6800 MP...$8 .95 , The Cheap Video Cook
Book ...$ 7.95, r.C. Converter Cook Book.,,$13.95 . The 555 TImer AppJ"s
Source Book/With Exp·s S7.50. TAS·BO InterfaCing Book 1 $ 10.95,
TRS-80 Interf<teing Book 2 S11.95 . Prog . and Interfactog the 6502 $15.95.
8085A Cook Book ...S13.95, MP Prim er (2n d Edmon ]..•$ 14 .50 , Z· 80 MP
De'lgn Prcje ct a...$ 13 .95 . IC Op-Amp Cook Book (2nd Edition] .•.S1S.95,
Guide book To Small Com puters...$6.95, Mostly BAS IC App h's for Your
TRS-80 ...$ 12.95. Circui t DeSIgn Prog. for the TRS·80 ...S14 .60. Mostly
BASIC Appl l's fo r Your Apple 11 ...$ 12 .95, Most ly BASIC Apph'a for Your
PET•..S12.95, CP/ M Pnmer...$ 14 .95, Tho S· l00 and Other M icro Busses
(2nd Edrti on ].•.$9 .95 . Your Own Com pute r•..$7.95. App lesoh
Lan ua e.•.S10.95 .

WE ALSO SPECIALIZE
IN JAPANESE COMPUTER
AND ElECTRONIC PARTS

74L S42 $ .50 74 LS136 $ .35
74 LS47 .80 74 LS138 .55
74LS54 .30 74 LS15 1 .55
74 LS74 .35 74LS153 .55
74lS76 .35 74LS156 .60
74LS 83 .60 74LS15 8 .50
74 lS86 .35 74lS 16 1 .70
74L S92 .50 74lS 163 .70
74 lS96 .70 74lS166 2.10
74LS11 2 .3 5 74LS169 .9 5
74 LS122 .40 74lS174 60
74 lS1 23 .70 74 LS18 1 1.85
74lS125 .4 5 74LS193 .75

74LS132 .6_ . ~O ..

~ SUNTRONICS Co., INC.== 12621 CRENSHAW 'BOULEVARD
-e' HAWTH ORNE, CALIFORNIA 90250
~iF" ILC>C.ATEO NEXTTO FORMULA I~TERN ATlON AL,l
~ STORE HOURS: Moo .·Fn. l O.mto 6 JOpm- S. I. 1O. mIOSpm

IN CALIFORNIA OUTSIDE CAUFORNIA TOll FREE
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30 CHANNEL CABLE TV CONVERTER
,!

INCREDIBLE ETCO COPYGUARD STABILIZER
AND VIDEO IMAGE ENHANCER SELLS AT

A PRICE BELOW WHA T YOU WOULD PA Y FOR
EITHER UNIT IF PURCHASED SEPARATEL YJ

Makes cable viewing an absolute joy! Connects between
the TV cable and antenna input terminals of your TV set.
Allows you to turn your TV on and off, change channels ,
recall the last channel, fine tune, all by remote control !
Handsome woodgrain cabinet, pushbutton remote control.
Your TV stays tuned to channel 3. The Commander 5000
does all the tun ing ! Covers low , mid , high and super band
channels. Order today! 448ZA008.

GET THE MOST out of your cable TV system! Easy
hookup - completely safe - and you get up to 30
channels! Converted channels appear on the UHF
portion of your set; cha nnels 2 to 13 can also be
seen on the VHF portion of the tuner. Easy to ins­
tall - with instructions. 448AE047.

I NEW - As above, 58ch annel version. 448ZA017 $189.95 I

TRY ONEON
OUR30DAY

MONEYBACK
GUARANTEE

EqulYalant to or belter than:
VIDCOR 2000- PHILIPSCTC-Z
MAGNAVOXMX~C · LIND­
SAYVZU - RHOADES CQ-5OCl.
PHILIPSCTC-3tl- WINEGARD
VC-76Ol1 andothers•••

448ZA018 .. LINDSAY40channel programmablewirelessconverter . . . . . . . 1189.00
448VA950 .. VIDCOR200Qconverter & VCRprogrammer _ " 9.95
448VAZn . . Midband to lowband 3channel blockconverter _ S39.95
448VAZ76. . Midband tohighband7channel blockconverter _. . S39.95
448VA963 .. Usedlas-is)OAKV-2fi. 2fichannel cableTV converters _ S39.95
448VA995 .. Used las-isI TDCOM DCl000 remotecontrol2Ochannei converters SZ9.95
448VA996 .. Used(as-Is) MAGNAVOXFV-25remotecontrol 20channel converters SZ4.95
448VA335... 75ohmAl B switch with ··F" connectors .. __'.. . S9.95
448VA9Qk . VHF/UHF/FMhighgainbroadbandcabledistributionamplifier , S59.95
448VA99Z ~ Defective (as-is)wirelessremotecontrol converters - " u-Fix" S99.95
448VA503 ._. 75ohm3positionpushbuttonco-ax switchwith " F" connectors _ S19.95
448VCZZ31 MDSmicrowave TVantenna withdownconverter S239.oo

MORE CABLE TV BARGAINS

. $79.95 EA./5'-===.Il;~~~~?J'$74.95 EA./10

YOUR SET STAYS TUNED TO CHANNEL 3 - No need to
jump up to change channels! Converter and control unit
are connected by a lo ng flexible cable to permit chair or
bfldside tuning . Remote channel selection , ON/OFF and
fine tun ing Complete with all instructions. 448VA275.

As abov e - with Vernier Tuning: adjustable tuning in sur es total tracking
compat ib ility with all TV sets . 448VC477 . . • . •. • .. • • • •• . • . . . .• . • . • . $79.95

The ETCO Micro 1000 takes the midband and super-band channels
your TV, VCR or projector can't receive and converts them to
standard UHF channels any set can tune in. Easy installation no
moving parts - FCC & UL approved . Channel conversion cha rt and
detailled instructions lnc tuded . 448VB114.

CIRCLE 50 ON FREE INFORMATION CARD

CHAIRSIDE REMOTE
CONTROL
30CHANNEL
CABLE
CONVERTER

NOTE: Converters on this page work
only if you have cable TV. Number of
extra channels available differ f rom
cable system to cable system. Use of
cable converters may be SUbject to
rules by your local cable company.

An ETCO exclusive ! Combines both inst ruments in one . It
works like a cha rm! Try one on our 30 day money back

1~===============;;;;;;;;;';;;;;:I~g~u~ar~a~n:te~e~!~DEALERS WANTED 448ZA021.

---------------~
DELIVER Y HANDLING & INSURA NCE CHARGES ETCO Electronics

Find the total amo unt of you r 0: : andl:~r zip=belOW, S Dept 458 . . .

11 v.... O,••,T. ,.I. ,;;.. .;:., •• I Pla"sburgh. N.Y. 12901·1095 •
up I.m ... '" ' " " . I SendmyIreeETCO Catalognow.

::::: ::~ :: :: :~ ::: I Iamnolcurrentlyreceiving yourcatalog.
::::~ ::r.:::: ~:~ :::~ l~'~ I I

Oyer Sl O DO l IZ " " U " I Name I

Irnli:i~
~ ~~I ™ ~~"aCk &wl~as~~d,~r~rle~s~ I Address I

• ~:~~~~'n~: ~d~'~~' ~a'I~'ss~:~e I I
ELECTRONICS Dealer & Export rnqume s IOVI·I City I

, ted Our telephone order deskI I
never closes . Stat. ZipPLATTSBURGH, N.Y. 12901-1095. Tel. (518)561-8700. L ..



Get it all! Subscribe today to
RADIO-ELECTRONICS. Don't miss a single
issue and ... you save as much as ladia-
$7.50 off the newsstand price. Elealnnial
When you select one of the subscription offers listed on the

- handy coupon-you'll be assured of having your copy reserved,
even if it sells out on the newsstand. Make sure you get all the
excitement in every issue of RADIO-ELECTRONICS, every
month,by filling in and mailing the coupon, today.

AND you also get these
regular MONTHLY FEATURES:

• LOOKING AHEAD by Dave
Lachenbruch

• HOBBY CORNER by
"Doc" Savage

• WHATS NEWS, new
products, stereo news

• and NEW IDEAS. STEREO
PRODUCTS , NEW
COMPUTER PRODUCTS
FOR HOME/JOB and
MUCHMORE!

e 1V WONDERS FOR YOUR
FUTURE •••

Latest Receivers and
Circuits
Projection TV Today
Satellite TV Receivers
Jack Darr's Monthly
Service Clinic
Service Problems and
Solutions

----------------1.

eNEWAUDIO
DIMENSIONS FOR YOUR
PLEASURE ••.

Noise-Reduction
Devices
Correct Bias for Your
Tape Deck
How to Connect that
Extra Add-On
Monthly Features by
Len Feldman

e HOW YOU AND THE
COMPUTER CAN BE
FRIENDS •••

Getting Started
Programs, Circuit
Design, Games
A/D-D/A Interfacing
Peripheral Equipment

e FASCINATING "HOW
ro oo rr­
ARTICLES •••

Build Your Own
Projects
Make Your Own PC
Boards
Wiring Techniques
Soldering and
Desoldering
Design and Prototyping

eNEWSONNEW
TECHNOLOGY •••

Android Design (Robots
That Think and Do)
Automotive Electronics
Speech Synthesizers
IC Applications
Video Disc Players
Video Tape Recorders

eHELPFUL
CONSTRUCTION
ARTICLES •.•

Test Equipment
Hi-Fi Accessories
Telephone Accessories
Music Synthesizers
Computer Equipment
Automotive Equipment
Intruder Alarms­
Home & Car

This will be coming
to you when
you subscribe to
RADIO-ELECTRONICS:

.ililill­
EleDlrlllliDS.

SAVE MONEY,
enclose your payment
and you get
ONE EXTRA ISSUE
per year.

YES! please send me

o Payment enclosed, 13 issues for $13.00
(You save $3.25 off newsstand price.)

o Payment enclosed, 26 issues for $25.00
(Save More! $7.50 off newsstand price.)

o Bill me, 1 year-12 issues only $13.00
(You save $2.00 off newsstand price.)

o Bill me , 2 years-24 issues only $25.00
(Save more! $5.00 off newsstand price.)

Extra postage: Canada $3.00 per year.
All other countries $7.50 per year.

7HB2

Every Month!
Get the Best­
Clip Coupon­
Mail Today!

U.S . Funds Only

(please print)

City State Zip Code _

Name, ---;-;-_..,....,.,- _

Address, _

Mail to: RADIO-ELECTRONICS
p.o. Box 2520, Allow 6-8 weeks for delivery of first issue.L __~~~=~~~ ~
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$2.25

$0.90
$2.40
$0.55

ECK-25ASO
$2.90

TRAK-25

DCK-21
DCK-100
DIK-10

FPK-7
$3.60

(2) $18.00

20saUAREOHM TYPE WIRE WOUND RESiSTORS.PRK-20 $1.40

25 AXIAL LEAD ELECTROLYTICS.
ALL ARE 50 VOLT OR MORE.

25sMALLCASE TRANSISTORS.

7 FILTER CAPACITORS.
1 6800mfd 50V.
1 2 0 - 2 0 -2 0 -2 0 450v..

+5Assorted Usables.

10 ASSORTED REV-l
JACKS&PLUGS REVERB COILS.

JAK-IO $2.25 TYPICAL
20ASSORTED DIAGRAM

KNOBS. INCLUDED.
KNK-20 $2.20 (1) $12.00

21 POLYSTYRENE CAP S.
100 HV CERAMiC DISC CAP·S.
10 UNIVERSAL SIGNALDIODES.

20ASSORTED TERMINAL STRIPS . 2-8 TERMINALS.SOME
SOLDER.SOME WIRE WRAP. TK-20 $0.90

3 2 N6099 75 WATT 10AMP (Housemarked393-1)TRA'33 $1.25
5 NE555 TIMER IC 5 FOR $1.0 0

42.5 AMP l KV RECTIFIERS 4 FOR $ .35

aUANTlTlTIESlIMITEDON SOME ITEMS.

WORD PROCES~OR CPU ASSEMBLY
Li nked to and used wit h the above machi ne. this uni t
co mp letes a sys tem wh ich or iginally so ld for ove r
53000.00 eac h! Featur es incl ude: standard casse tte
deck. auto ce ntering . auto repeat. auto un derline.
supp re sse d notat io ns. recor d / pl ayb ack . auto
merge. ed it ing, margin adjust ing and mu ch. muc h
mor e. Part s include tape or "m ag " card deck.
cabinet. fan s. po w er sup p ly . mot her board .
co nnec to rs. cables . LEO S ana mor e. Worth much
mo re th an our price fo r the parts alo ne. Incl udes
sche matics and data . Tested and fu nct ional.

.. . . . . . . . . Only $199.00••.
Add $20 lo r Pkg. and HandJin g - P. y Shipping on Deliv er y

Additional Cassette or 'Mag' Card Ass'bly
Add -o n packag e includes every thi ng yo u need to
add on the seco nd deck. Easy to ret rofi t .
. ... . . . . . . . . . . . . . . . . . . . . . .Only '199.00••.

New. Unused Cassettes or 'Mag' Cards
For ab ove Word Processor.

Tape Cassette ' 7 ~9ge• ., 10/'69.00
'Mag ' Card ·2.49••.• 10"19.00..._-

Javanco 150SecondAve South. Nashville.TN
(VISA& MASTERCHARGE ACCEPTED) 37201
TENN. RESIDENTS ADD 6.75% SALES TAX.

TO ORDERTOLLFREE 1-800- 251-8130
INFORMATION &CONVERSATION 615-244-4444

The manufacturer pu t 'em in to sto rage to
aepreciete 'em ... Now they 're FINALL Y
AVAILABL E~! Removed fro m ~g

~. these fantastic mach in es have
b ustt-in d river and deco de r c i rc u it ry and
take TTL level . 6-bit charac te r. p lus 4-bit
function inp ut signals... Easily d riven by
~.aaY .!J1.f.QD. Use as a typ ewrit er (with
minor repeet ' ci rcui try) or 8S a KSR I/O
printer or both. Requires 115 . 60Hz for type ­
writer motor, 5 VDC lor TTL and 24 VDC for so lenoids . " Table top " style case . Each
..Selectric .... 110 machine is co mple te and in QDera tiQna/~! Inc ludes sche matics .
data. case , platen and ribbon . (Ty pe element not included ).

New Type Element. ' 21.00. . . I/O Selectric .... . .• $399.00••.
Add $20 for Pack ag in g and H.ndling - P. y Shipping on Deliv ery

BUY of the YEAR!!!
Parallel, TTL Input WORD PROCESSOR

110 "Selectric"® TYPEWRITER/PRINTER

CIRCLE 70 ON FREE INFORMATION CARD



RECORD CtWGER DOES I'fJT INCLLOE BASE OR A. C. CORD..

S 25.00 EACH 4 for $90.00

zip code

ATIACH

LABel

HERE

1---------
I
I
I
I
f

state

MOVING?

Yo u r 01d ad­
dress and zip
code

Six weeks' no­
tice

Don't m iss a
sing le copy of
Radio-Elec­

tronics. Give
us:

address

city

Your new ad­
dress and zip
code .J

name (please print)

Mall to: Radio-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,

BOULDER,COLO.~

FAIR RADIO SALES
1016 E. EUREKA· Bo x 1105 · LIMA, OHIO , 45B02

New ITEMS New BARGAINsr
FREE UPON REQUEST!

Send today for FREE copy of
CATALOG WS-81 and Supplement, Dept. RE

27 Protecto Enterprises 34

- ,6 RCA 35.31
RNJ Electronics, Inc 108

46 Radio Shack 113
49 Ramsey Electronics II I

Rondure 110

79 SCR Electronics, Inc 132
39 SMP, Inc 105

Sabadia Exports 112
23 HW Sams 83
11 Shure Brothers 93

Simple Simon Electronics 122
Sinclair Research 14-15

26 N.A. Soar 22
55 Solid State Sales 132

Sound Video Research 116
20 Sprague Products Co 30
21 A.W. Sperry Instruments, Inc 32
60 Suntrilnics 134
48 Surplus Electronics 129

Tektronix 5
Tennessee Electronics 110

62 Tomar Ltd. . 128
61 Tri • Tek 134

31 Vector Electronics 106
7 VIZ Mfg. Co 23

Wersi 112
81 Westland Electronics 132

3 Zenith Radio Corp. . Cover 4

Page

ADVERTISING INDEX

72 AMCSales 128
ATV Research 112

51 Active Electronics 109
Advan ce Electronics 40

43 Ad vanced Computers 126-127
13 Albia Electronics 28.29
65 All Electronics i38
10,41 Alpha Byte Stores 33.105
56 A1tex 125
24 American Antenna 13
54 Ancrona 133
28 Antenna Specialists : 34

22 B&K Precision Dynasc:an Corp 97
Karel Barta 108

4 Beckman Instruments, Inc.
Electro-Products Group Co ver 3

Bullet Electronics 120

CIE, Cleveland Institute of
Electronics, Inc 18-21

30 Castle Marketing 106
73 Chaney Electronics 124
19 ChanneUock 92

Command Productions 108
5 Communications Electronics 2
67 Computer Peripherals Unlimited 137

Components Express 116
57 Concord Electronics 128

Cook's Institute of Electronics 108
2 Cooper Group Cover 2

Dage Scientific 112
17 Data Precision 25

Data Services 112
Devtronics 116

64 Diamondback 124
47 Digi-Key Corp 117
34,35 Drake Company 83 .100

33 Eico 83
14 Electronic Book Club ,.85
71 Electronic Specialists, Inc 134

Electronic Technology Today 98
38 Enterprise Development 100
-,50 Etco Electronics 116.135
80 Etronixs 116

Fair Radio Sales 138
Fordham Radio 107.122

42 Formula International 114-115
69 Fuji Svea ' .' 125

66 Godbout Electronics 112
8 Global Specialties 1

Global TV 110
Grantham CoUege of Engineering 81

76 Hal -tronix 120
18 Hameg 104
-,82 Heath 7.16.17.89-9 1

77 Infonnation Unlimited 122
International Communications 110

53 JDR, Microdevices . ' .' 130-13I
44 Jamero Electronics 118-119

Jamesromm 112
70 Javanco 137
45 Jim-Pak 123

68 Komac 125

Live Via Satellite 116

52 MCM Audio, Inc 121
32 MTI 99

McGee's Radio 116
McKay Dymek 110
McGraw-HiU Book Co 70-73
Microtenna 112.110

59 Mikos 124
Monarchy Engineering, Inc 120

74 Mountain West 134
78 Mouser Electronics 122

NRI, Schools 8-11
NTS , Schools .36-39
Nabih's, Inc. . 8 1
Nemal Electronics 112
Netronics 8 1

12 Omega Sales 95
58 Ora Electronics 137

PGI 110
29 Pac - Tee Corp 105
36 ,37 Paia Electronics 101.99
16 N.A. PhiUps 26-27
75 Poly Paks 120
9 Pomona Electronics 87

Free Information Number

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

L.E. D.'s ~
STANDARD JUMBO

DIFFUSED
RED 10 FOR $1. 50

GREEN 10 FOR $2 . 00

YELLOW 10 FOR $2 . 00

FLASHER LED lit
5 VOLT OPERATION ~

rr

JUMBO SIZE
2 FOR $1. 70

f
B I POLAR LED

2 FOR 51. 70
SUB MINI LED

~

TYPE N
CONNECTOR

KIN:iS l.G 536 e/u
FITS RG55. RG58.

RG141. RG142. RG223

SOLDER TYPE"$1 .75 EACH
10 lor $16 .00 -

RANSFORMER
120voll ~ » :

primaries~

6 VOLTS . 1 150 rnA $1.25
12 V. C .T.•\ 500 rnA $2.50
16.5 V.•1 3 AMPS $6.50
18 VOLTS .11 AMP $4 .SO
25.2 VCT .\ 2 .8 AMP $5 .SO

.079" X .098'"
20 mA .t 1 .75'1

10 FOR $1. 00
SUPER SMALL 200 FOR $18 . 00
PHOTO-FLASH QUO.NT ITY PRICES AVAILAB LE

170 MFD 330 VOLT CANNONXLRA-3-13

~
11/4'x

710" CONNEC~T
. , ' 210r $1.50 3 PRON;;

.~~ 101 $700 CHASSIS MJLNT- or. CQt.NECTOR
$ 2.0 0 EACH.

750 MFD 330 V f15( ~ 10 for $19 .00
PHOTO FLASH RECHARGABLE

2" HI GH X ~~ SEALED
I 1/4" DIA. "" ,,, LEAD-ACID

~~ .~~~~.oo ,~:;: ~ MjfiS
FLAT LEVER ~ . ~
-:'~~~~2~E ~ ..
5 fff' e 120 VAC

C&K & 710> )~\ f 15VOLTS llAMPfHR
S1.C~&~:' $&50 fli 3I.l X 2 X 4~ IN .

100 I r $75 .00 S 10.00

2 ' OIA.l YOC~ 15 VOLTS 71/2AMP/
BUZZER SPECIAL! (1) 4~ X 2 X 4~ I N. HR

50 C each ." S 12.50

1~'~¥is0?00 • * 5 PECIAL *
2" ALLIGATOR CLIPS RF 901

7 clips lor $1.00 , MICROWAVE
100 c lips IOf $12.00' TRANSISTOR
500 clips to< $SO.OO $2.50 EA

4PDT RELAY COMPUTER

: i:~j,~~~:" ~ CA<;':~~R.~~..~~~: ,~ ,~::."" W 3,600 mfd. t'-
~~'?,~~I~~~ I ~~.Y~A . xWt-]
l A-AGE aUANTITIES AVAl l AB LE 6 ,400 mfd.

SOC K E 15 f OR RElAY~ .. . CI> 60VDC 52.50
MINI SIZE I 3/ 8 " O 'A X 4 114 ' _ .

20,000 mfd . 25VDC
BUZZERS 2 " DIA. x 2lj" HI GH$2.00

ti
l y.! 10 3 vol ts 75C ea 22,000 mld.25VDC

111I WITH WIRE LEADS 2 " C IA X 2 l/Z"' HI t:.H $2.50

1~ 10 3 volts 75C8a 22~'~?A~ ~'~;~~~HDC 3 .

C
WITH PI N TERMINALS 45.000mfd.25VDC

~ 3 to 7 volt s 2" DIA . X 4" HIGH $350
I WITH PI N TERMIN'.LS 52,000 mId. 15 VDC

75<: each 2 " CIA X 4 I/z "'tll C>H $3.00

1__""""-:""=,,,...,.,,-=_-f7 2 ,0 0 0 m l d . 15 V DC
2" DI A . X 411 HIGH $3.50
CLAMPS TO FIT CAP ACITOR S SOC..

C/)
o
Z
o
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W
....J
W

6
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BECKMAN
Convenient storage and multiple viewing angles
are featur ed in the new line of Beckman bench/
portable DMMs.

CIRCLE 4 ON FREE INFORMAT ION CARD

Introducing the TECHTM 360
DMM. Never has it been

so easy to do so much for
Beckman's TECH 360 bench/ SO I-Ittle The TECH 360 is available

porta~l~ DMM puts u~matched • for just $289 (U.S. only), including
capability and convemence at your batteries. The companion TECH
fingertips. quickly, with audible and visible 350 (without RMS and temperature

You can select from 8 functions indications. Measure up to 10 amps measuring capability) is priced
and 31 ranges with one turn of the without adding special adaptors. at $229 .
single selector switch. All with 0.1% basic Vde accuracy. For information on the com-

an or off the bench, you can 12,000 hour battery life plete line of Beckman DMMs and
accurately measure all complex Designed for ultimate ease of accessories, call your local distrib -
waveforms with True RMS AC func- operation, the TECH 360 delivers utor today. For the one nearest you
tions. Extend resistance measure- 12,000 hours continuous service (up call: (714) 993 -8803 or write
ment to 1/100 ohm resolution. Read to 4 years of normal use) from stan - Beckman Instruments, Inc., Electro-
temperatures from - 20° C to dard heavy-duty batteries. You'll Products Group, 210 South Ranger
1265°C. Perform continuity checks never have to search for power out- Street, Brea, California 92621.

• lets or contend with ground loop
errors .The expense of rechargeable

battery packs
is eliminated.




