


PAL: ". . . 20% bette r in transmiss ion and
reception than my 5/8 wave Pal Firestik. "

-John A. Blum, Box 446, Ze~enolple, PA

SHAKESPEARE: ".. . I've been a CS'er for
three years and the K40 io the best I've ever
had. Sette r in reception and transmission than
my Shakespeare ."

- H. Bachert Jr... 15 King Rd., Park Ridge, NJ

HUSTLER: "Compared to my Hustler XSLT­
4, the K40 can consistently transmit 40 %
further and the reception was better. The K40 is
the perfect way to complete a CS system ."
-Jerome R. Brown, 7800 S. Linder, Burbank, IL

.. . Here's what CB'ers all
across the country said.

3. It's proven best!
... Here's what the leading CB
publications said.

ANTENNA SPECIALISTS: ". . . truck driver and CS'er for
10 years . . . 50 % further than my M41 0 'Sig Momma'."

-J.H. Collett 20 7 McFee, Bastrop, LA

AVANTI: "I'm an electronic tec hnician with a Seco nd Class
FCC license . . . I was able to transmit 70% further and tune
the SWR 75 % lower than my Avant i."

- H.R. Castro, VRB, Monssrrante D-67, Salinas, Puerto Rico

CB TIMES: ". . . it's not often that a product bursts onto the mar­
ket scene, dominates and improves CS'ing for everyone. American
Antenna and the K40 are doing it- repeated tests showed the K40
could out-perform the major competitive brands."
RADIO-ELECTRONICS: "The results of our tests show ed
that, in three different positions of the monitoring receiver, the
model K40 equaled or out-performed the competitive antenna.
Apparen tly, Amencan Antenna's advertISing IS not merely MadIson
Avenue showmanship."

PERSONAL COMMUNICATIONS: "... an impressive
95 % of the trials, the K40 out-performed the existing mobile anten­
nas. We had to try one for ourselves .
" . . . in every case, the K40 either equaled or out-performed its
competitor.

"No ifs, ands, or buts! The K40 Antenna from American Antenn a would have to
be just about the best antennaaround.
CB MAGAZINE: "Introduced in October, 1977, the K40 quickly became the
top seller and in mid 1978, became the number one selling antenna in the nation."

I
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It's made
better...

In one year our K4Q. antenna
has become the largest selling

CB antenna in the world!
2.

' Including option­
al mounts at extra
cost.

MORE PERFORMANCE:
The K40 is guaranteed to
transmit further or receive
clearer than any antenna it
replaces. We know it will .
We've tested it with 771
CS'ers just like you for one
year.

...This
Antenna

is so
DYNAMITE
,"OU reoeive a

MO RE QUALITY:
It's not imported. It's not
made in Taiwan, Korea or
Japan. It's American made in
an American town. It's made
wit h better materials that
cost more and by profession­
al people we pay more. And
we des igned it right
here in the U.S.A.

MORE FLEXIBILITY:
You can fit your K40 to any
mounting surface . It will fit
any vehicle you 'll ever own!
That includes choppers, dune
buggies, gutters, mirror
mounts,luggageracks,trunks,
hatchbacks, through roofs,
semis, pick ups and RV's.

542.50
suggested retail

And when you
pay more,
you expect more!

1. It's more
expensive ...



Magnacox modcl40 12.
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AC/DC color portable
toith electronic IlIlIill$ wheel

!- and dial scale indicator. -\- ~

VI I N Y.
Magnavox sees the next
stage of televiewing with--""';
you as the participant as
well a the recipient.-------;

For mat, you will need
the mo t reliable color
television possible.------.:;

anow Magnavox
StatSSy terncolor------i
television ets combine
advanced de ignconcepts,
high technology and new
manufa .ng systems
to deliver the highest level __
of reliability in Magnavox
history.

Magnavox.Television--;
as visionary as tomorrow.
Witha picture as reliable__
as it is bright and clear.

Time after time.

Magnatox. A pictureyO Il
call relyon lime after lime.

Magnaoo« model 4265.
19-illchdiagonal measurement

--- Star Slste m. All Sta r System ­
setsgiue you infrared remote
control; lOS-chO/melcapability:

;...-__automatic sioitching between
twochannels. display lime
of day and channel number

all T V screen.

Magnaooxmodel 5260.
25-inch diagonalmeasurement

:---- - - - - - - - - - - - - - -SlarSyslem. This set even --------------------------------~
has expandedrange
high-fidelity sound.
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The brightest ideas in the world arehere toda>:;

~ 1981NA P CONSUMER ELECTRONICS CORP

CIRCLE 30 ON FREE INFORMATI ON CARD





iI i
II I

-
ia THE MAGAZINE FOR NEW

IDEAS IN ELECTRONICS
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SPECIAL FEATURE 43 VIDEOTEX
How your TV will be able to supp ly you with all the info rmation
you need. when you need it. Richard Larratt

ON THE COVER

BUILD THIS

TECHNOLOGY

47 LOW FREQUENCY FILTER
Eliminate the effects of annoying low-frequency record
" no ise" with th is simp le ci rcui t. Jo seph M. Gorin

52 EXPANDED SCALE VOLTMETER
Here's a way for you to add super accuracy to your
analog voltmeter. T.J. Byers

66 SYNTHESIZED RF GENERATOR
Part 3. How to comp lete. calibrate and use the
Programm a-2. Gary McClellan

4 HOME ELECTRONICS
Tomor row's news and prod ucts in this quickly
changing indu stry . David Lachenbruch

22 SATELLITEITELETEXT NEWS
The latest happenings in communications
techn ology . Gary Arlen

Tele vision has already revolu­
tion ized the way we live. A second
TV revolut ion is now under way
with the introduction of video­
tex. Videotex will allow you to
use your TV set to receive infor­
mation on almost any sub ject
you desire-news of all sorts.
local special events , and even
restaurant menus. In addition . it
w ill perm it you to transact much
of your personal business-shop­
ping , bank ing , etC.-from home .
For a look at what 's in sto re, turn
to page 43.

57 ELECTRONIC TEMPERATURE MEASUREMENT
What you need to know to bui ld your ow n electronic
thermometers . Joseph J. Carr

60 SUPERSCOPE'S PIANOCORDER
The player piano isn 't dead-it's now
electro nic! Warren Baker

78 HOBBY CORNER
Remot e weather-sensing instruments.
Earl " Doc " Savage , K4SDS

90 NEW IDEAS
A battery saver for your car.

VIRTUALLY ALL STEREO records contain very ­
low-frequency signals that can be annoying to
listen to and , potentially, can damage your
sound system. A low-frequency liIter will re­
move those signals, and plans for such a de­
vice begin on page 47.

COMPUTERS

VIDEO

AUDIO

EQUIPMENT
REPORTS

82 COMPUTER CORNER
Looking for a computer. Kathy Tekawa

72 ONE VCR-MULTIPLE TV SETS
How to use an MATV system to distri but e programs from
your VCR. James E. Kluge

92 SERVICE CLINIC
New shutdown circuits. Jack Darr

93 SERVICE QUESTIONS
R-E's Servi ce Editor solves technician 's problems.

63 CBS' CX NOISE-REDUCn ON SYSTEM
How CBS produces companded records that can be played
with or without a decoder. Len Feldman

26 Creat ive Electronic s ESR Meter

26 Realistic Model TV-20 High-Fidelity TV Tuner

28 Chromatics Chroma Chime Electronic Door Chime

36 Ungar Model 4000 Hot Vac Desoldering System

SOMETIMES IT'S DESIRABLE to connect several
TV sets to the same VCR. If you have a master­
antenna setup, you can use it for that purpose.
Several methods for tak ing advantage of your
MATV facilities are described, start ing on
page 72.
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VIDEO ELECTRONICS
DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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MONITORS FOR
THE HOME

SLIPPED DISC

STEREO
VIDEOCASSETTES

MORE DISCS ON
THE WAY

The day when the output of a home video device must be placed on an RF carrier fo r
p laying through a TV set may be rapidly draw ing to a close, as more TV set manufac­
tu rers add video input jacks to the ir products. Sony 's Profeel video components have
bee n w idely public ized , as has RCA's 19-inch Monitor Receiver (see jack-panel in left­
hand photo), but video jacks are creeping into many more home-TV sets with screen
sizes from 3.7 to 25 inches. Among those now featuring video input jacks in at least
one TV model in add ition to RCA and Sony are General Electric, JVC, Liberty,
Magnavox, Panasonic, and Tosh iba , as wel l as Teknika (1633 Broadway, New York, NY
10019), which, like Sony, has introduced a component video system .

Int roduction of the third vide odisc system-the JVC-developed VHD (see right hand
photo above)-has been postponed for six months to April in Japan and June in the
Un ited States. Originally schedu led for introducti on here in January, and October 1980
in Japan, VHD was cal led back because of problems arising at high temperatures in
the compound used to man ufacture the discs, according to JVC officials in Japan . JVC
said the problems have been solved, and the tool-up period for introducing the new
disc compound wil l be used to redesig n the players so they can play discs recorded in
any color-TV standard . When introduced, according to JVC, an NTSC player will be
ab le to play back a PAL or a SECAM disc, and so forth .

Although on ly one VCR on the U.S. market can play or record in stereo-Akai 's high­
end model-MVC (Magnetic Video Co.), the world's biggest source for pre-recorded
videocassettes is qu ietly record ing stereo soundtracks on all video programming (in­
cluding movies) which is availab le in stereo. For the time being, this fact is not men­
t ionod by MVC in its advertlslnq or on tho oascotte album covers , but tho company is
preparing for the onslaught of stereo-sound VCR's that could start late this year.

In Japan, where ste reo sound is being broadcast on TV, stereophonic VCR's are
w idely available. The compatib le stereo system used on Japanese VCR's could easi ly
be used here, and probably wil l. It' s a good guess that stereo sound could be the high­
end VCR feature for 1983.

Both videodisc systems may well float or sink on the availability of discs, and propo­
nents of both concede there aren't enough titleson the market now. At press time, there
were 125-150 tit les availab le fo r each system, not enough of an attraction when you
cons ider there are at least 3.000 titles available to the consumer on videocassette.
However, this shortage is beginn ing to ease. There are now two plants stamping out LV
discs-the original DiscoVision Associates factory in Cal ifornia, now joined by the
massive Universal Pioneer plant in Japan , scheduled to be producing 200,000 discs
monthly by the end of this year and with a capacity of 5,000,000 for 1982. And before the
year is over, 3M is scheduled to be press ing LV discs in a Wisconsin facility.

In the CED camp , RCA has increased its disc-production estimate for 1981 to 3,000,000
from 2,000,000 and is expanding its Indianapolis plant to support a 10,000,000 level in
1982. RCA is now custom-pressing the first 20 CBS/MGM videodiscs, and CBS 's own
CED disc plant is scheduled to be in operation next January .



Facts from Fluke on low-cost DMM's

Our new4%-digit bench/portable:
You've never seen anything like it.

Take a close look at the face of this
instrument. Notice anything new? If
you ju st realized you've never seen
words on a low-cost DMM display
before, you're on the right track.

T his is the new 8050A from Fluke,
the lowest priced 4lf2-digit multim eter
available th at uses microprocessor
technology.

The legends on the LCD are
clues to what makes the 8050A
uni que.

dB: You 're right. The 8050A
delivers direct readouts in dBm,
referenced to any of 16 impedances.
Use the "RE F Z" button to scroll
through the memory and locate
the zero dBm reference you need,

then set it and forget it. No more
tedious calculations or conversions.

REL: For relative references in th e
dB mode or offset measurements in a ll
oth er functions. Lets you store any
input as a zero value aga inst which all
others are automatically displayed as
the difference. Another timesaving
convenience.

HV : Just a reminder when your in­
put is over 40V, so you won't forget about
safety while in the dB or relative modes.

Of course th ere's much more to th e

8050A. True RMS measurements to
50 kH z. Conduct ance for measuring
resista nce to 100,000 Megohms and
leakage in capa citors, pcb 's, cables and
insu lators. Diode test, 0.03% basic de
accuracy and full input protection.
Plus a large family of accessories. Just
$369 U.S.

For all the facts on the versatility
and value of the new 8050A,call to ll free
800-426-0361; use the coupon below;
or contact your Fluke stocking dis­
tributor, sa les office or representative.

IN T HE U.S. AND NON·
EUROP EAN COUNT RIES: IN EU ROPE:
John Fluke Mfg. Co., Inc. Fluke (Holland ) B.V.
P.O. Box C9090, M I S 250C P.O. Box 5053. 5004 EB
Everett . WA 98206 Tilbur g, The Netherlands
(206)356-5400 (013) 673 973
Telex: 152662 Telex: 52237

o Please send 8050A specifications .
o Please send a ll t he facts on Fluke RE-1I/81

low-cost DMM's,

o Please have a sa lesma n call.

_______M_ a_i_l S_t-,-op . _

Sta te Zip

E xt.

For te chnica l data circle no. 43



WHAT'S E

The Howard W. Sams com­
pany reached a mil eston e this
past July w ith the pub lication
of their 2000th Photofact fo lder .
Sams Photofact folders first ap­
peared in 1946. introducing a

continued Oil page /2

Focal distances are 24 inches to
inf in ity, preset at the factory.

With laser sighting , unlike
using ri f le-type sights, the user
can literally " shoot from the
hip ." The temperature detected
while the tr igger is depressed is
held on the digital readout for
the operator to read after the
t rigger is released .

primary concave reflector. It is
then focused on a secondary re­
flector and transmitted from
there to an IR detector. A dig ita l
readout is calibrated in either
Celsius (0° to 600°) or Fahrenheit
(0° to 1000°) with 5% accuracy.

evolving consumer demand,
says Venture Development. Cor­
rect calculation of consumer
demand. and especially the
timing of a product's introduc­
tion, w ill be critical.

from Telatemp, is equipped with
a 0.5-milliwatt laser. mounted on
top of the basic housing. The
laser beam is split in two. The
primary beam is projected parallel
to the thermometer's IR optics to
form an intense red spot on the
target. A secondary, more dif­
fused beam intersects the pri­
mary beam at the thermometer's
preset focal distance.

By properly aligning the two
beams the user can measure
the temperature of a precisely
known area of the target. The
illumination provided by the
beam also aids sighting , par­
ticularly when light ing condi­
t ions are poor or if the target is
in darkness.

The infrared rad iation em itted
by the target is capt ured by a

THE TELATEMP 'S LASER SIGHT not only makes focal-d istance range-find ing
precise and rapid, but also facilitates temperature measurement by illuminating
the target, a great aid under poor light or no light.

Massachusetts market research
firm .

The key challenge fac ing
manufacturers will be to orches­
trate product development and
introduction to coincide with

Laser sight improves
infrared thermo eter

A new handheld portable in­
frared (IR) the rmometer uses a
laser sight for fast. precise foca l­
d istance range-finding. The
model 44L inf rared thermometer

the indust ry." At the same t ime .
th e company announced ex­
panded production capabilit ies
and a distributor program aimed
at marketing a thousand systems
a month.

The system inc ludes a 12-foot
spherical antenna. a low-noise 1----------------------------1
amp lif ier . the Dow nlink model
02X rece iver, and all of the re­
qu ired cab ling .

Down link intr oduced other
models and comb inations, in­
cluding the model 0-25 and
model 0 -3 receivers. as well as
the 5kyview III parabo lic anten­
na. at the Chicago Consumer
Electronics Show that was held
last June.

In orrnatio , on rol:
1995 market leaders.

The growth of home informa­
tion services, video, and con ­
trol electronics will completely
alter the face of the consumer
electronics industry by 1995.
The market, now $7.8 billion an­
nually, will reach $28 bi llion by
1995. Thus believes Venture De­
velopment Corp.. of Welles ley,
MA. The ho me electronics f ield,
once do mi nated by radio. and
now getti ng most of its revenue
from television , wi ll f ind itself
chief ly invol ved with the hard­
ware and software of home in­
formation serv ices , says the

Dow nlink, Inc.. of Putnam. CT.
has anno unced a reduct ion of
its home-satelli te TV system to
$3595 .00. " the lowest price in

Small business computers
to follow economy line

Business computers priced
under $20,000 will show a high­
er rate of growth between now
and 1984 than any other seg­
ment of the business computer
line, accord ing to Vent ure De­
velopment Corp., a market re­
search co nce rn of Welles ley,
MA. Sh ipments of those sys­
tems , says VDC, w ill increase
35.5% ann ua lly, account ing for
45% of shipments by 1984. Sys­
tems priced between $20,000
and $50 ,000 will increase by
26% an nua lly, amounting to
35% of the market , and thos e
between $50,000 and $100,000
are expected to increase about
27% each year , hold ing 20% of
the market in 1984.

According to Karen Horowitz,
VDC analyst, future technologi­
cal advances, lower-priced
printers, and less expensive
storage devices will enable the
owner of one of the lower-priced
computer setups to obtain the
perfo rma nce of today's middle­
priced systems.

Home satellite well
under 4,000
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ODYSSEY2
THE EXCITEMENT OF AGAME.
THE MIND OF ACOMPUTER.

ALL FOR THE PRICE OF
AN ORDINARY VIDEO GAML
Some video games are exciting but
short on challenge.

Odysseys, on the other hand, lets
you choose your excitement from

more than 40 arcade, sports, edu-
cation and new Master Strategy

games that are full of challenges as
well as fun, so they keep you coming
back for more.

And some video games have an abun­
dance of brainpower, but cost an arm
and a leg. Only Odvssey" includes, atno
extra cost, a full 49-eharacter alphabet

and number com­
puter keyboard
that gives you

access to the mind
behind the games.

And now there's The Quest
For The Rings"" from Odyssey! It's

the first in our new Master
Strategy Series"" of video
games that combine computer
technology, your TV set and
an advanced game board to
transport you to a startlingly
realistic alternate world.

Odyssey! Video game fun.
Computer keyboard challenge.

All for the price of an ordinary
video game. It's waiting for you
now, at your Odvssev- dealer.

Odyssey2 games Include:
The Quest For The Rings' Speedway*
• Spin-Out" • Crypto-Logic* • LasVegas
Blackjack' Armored Encounter' Sub­

chase' Football • Bowling • Basketball
• Math-A-Magic • Echo' Computer Intro

• Matchmaker' Logix • Buzzword' Base­
ball • Computer Golf' Cosmic Conflict· Take

The Money And Run' I've Got Your Number
• Invaders From Hyperspace' Thunderball • Show­

down in 2001 A.D. • War Of Nerves' Alpine Skiing
• Helicopter Rescue' Out Of This World' Hockey

• Soccer' Dynasty- Volleyball' Electronic Table Soccer
• Pocket Billiards' Pachinko • Blockout • Breakdown
• Casino Slot Machine' UFO' Alien Invaders-Plus.
*Included with original Odyssey' purchase.

The excitement of a game.
The mind of a computer.

CIRCLE 28 ON FREE INFORMATION CARD
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Ever.lbody:s making money
sellin~ microcomputers.

Somebodysgoing to make money
servicing them.

New NRI Home-Study Course Shows You How to Make Money Servicing, Repairing,
and ProgrammingPersonal and SmallBusinessComputers
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Free Catalog...Mail Card
No Salesman Will Call

Send the postage-paid card for
our 100-page catalog showing all
courses with equipment and complete
lesson plans. There'sno obligation other
than to yourself. See how NRI can help
you grow with the most exciting and
important new field of the 80's. If card
has been removed, please write to us.

NRI NRISCHOOLS
McGraw-Hill Continuing.J'J~ Education Center

C:J-•~ 3939Wisconsin Ave.I.nI. Washington, DC 20016

We'll give you tomorrow.

Become the
Complete Computer Person

You're also trained inwriting and
debugging both BASIC and advanced
machine language programs ...gain
hands-on experience in the operation
and application of computers to busi­
ness and personal jobs. You're trained
to become the fully rounded, new breed
of technician who can interface with
the operational, programming, and
service facets of today's computers.
You're ready to take your place in the
new electronic age.

Other Opportunities
NRI has been giving ambitious

people new electronic skills since 1914.
Thday's offerings also include TV/
AudiojVideo Systems servicing with
training on our exclusive computer­
programmable 25" diagonal color
TV. ..Communications Electronics for
servicing and installing microwave,
broadcast, CB, radar, etc...and other
state-of-the-art courses.

partment of Labor projects over 100%
increase in job openings for the decade
through 1985. Most of them new jobs
created by the expanding world of the
computer.

Learn at Home
in Your Spare Time
NRI can train you for this excit­

ing, rewarding field. Train you athome
to service not only microcomputers, but
word processors and data terminals, too.
Train you atyour convenience, with
clearly written "bite-size" lessons that
you do evenings or weekends, without
going to classes orquitting your present
job.

Your training is built around the
latest model of the world'smost popular
computer. It's the amazing TRS-80™
Model III, with capabilities and features
to perform a host of personal and busi­
ness functions. No other small computer

has so much
software available
for it, no other is

(TRS-30is a trademark oftheRadio Shack
division ofTandyCorp.)

used and relied on by so many people.
And it's yours to keep for personal or
business use.

You get plenty of practical experi­
ence. Using the NRI Discovery Lab®that
also comes as part of your course, you
build and study circuits ranging from
the simplest to the most advanced. You
analyze and troubleshoot using the pro­
fessional Beckman LCD digital mul­
timeter you keep to use later inyour
work.Then you use the lab and meter to
actually access the interior of your com­
puter...build special circuits and write
programs to control them. You "see"
your computer atwork and demonstrate
its power.

Training includesthe new
TRS-80 Model IIImicrocompu­

ter,6-function LCD Beckman multimeter, and
the NRI Discovery Lab withhundreds of tests
andexperiments.

Seems like every time you turn
around, somebody comes along with a

new computer for home or business
use. And what's made it all possi­
ble is the amazing microprocessor,
the tiny little chip that's acomputer
in itself.

Using this new technology,
the industry is offering compact,

affordable computers that handle
things like payrolls, billing, inven­
tory, and other jobs for businesses
ofevery size ...perform household
functions including budgeting,
environmental systems control,
indexing recipes. And thousands

ofhobbyists are already
owners, experimenting
and developing their
own programs.

Growing
Demand

for Comlluter
Technicians
This is only one

of the growth factors in­
fluencing the increasing

opportunities for qualified
computer technicians. The U.S. De-

11



'continued from page 6

WHAT'S NEWS

THE JAI'ANESE GMS-2 UNDERGOES TESTS at Hughes Aircraft in EI
Segundo, CA. It will collect weather pictures from an area of some 65
mill ion squ are miles In the Western Pacific.
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revol utionary new type of ser­
vice in formation. Each piec e of
equipment described was dis­
assembled, so that all data
wo uld be complete and accu rate
fo r the parts and circuits actually
appea ring in th e equipment.
(The " off ic ial service manuals "
of the time--Gernsback's, Rider's,
and Beitman 's-merely reprinted
the manufac ture r's schemat ic,
of te n wi th extracts from manu­
fac turers service in fo rmation.

PHOTOFACT FOLDER NO. 2000 has
a gold cover, to mark an era in ser­
vic e information publishing.

The Sams approach resulteu
in the Photo fact Standard Nota­
t ion schemat ic; complete align­
ment and adjustment instru c­
ti ons ; chas sis and wavefor m
photographs; compre hensive
pa rts lists wi th replacement
parts, and test measurements.
The sequence and format of the
information has been presented
in the same consistent , stan­
dardized and clear man ner from
Fol der NO.1.

Number 2,000 was reached
with a folder containing infor­
mat ion on the Hitachi NPX-L and
the Sears 564-44150050/4200050
color-TV receivers, and on the
Realistic 12-1524 Chronomatic
219 radio . The cover for this
special set is pr inted in gold to
mark the occasion.

Initially. Ptiototect fo lders
provided service info rmation for
radios ; their coverage was later
expa nded to inc lude telev ision
receivers, as we ll as a varie ty of
other consume r electronics
eq uipment. Recen t ly, cove rage
has been expa nded to inclu de
video-cassette recorders. and

videodisc players will soon be
covered . Currently, seven Photo­
fact sets are published every
month. Some tec hnicians have
been members of the Photofact­
of-t he-Month Club from the
beg innin g and have received all
2000 sets . Beg inning with No.
2000 the publis her states that
Photofacts has been updated
and st reamlined gr aphica lly .

RCA, Columbia, uniting to
market home video abroad

RCA Corporation and Colum­
bia Pictu res Industries, Inc., have
formed a joint venture to market
home-video enterta inment pro ­
g rams th roughout the wo rld,
except ing the United States and
Canada. The part icipa nts will
develo p an organ izat ion w ith
off ices in all principa l countr ies,
to market exist ing and future
theat rical and tele vision pro­
g rams produ ced by the tw o
compan ies and othe r produ cers,

as we ll as o riginal productions
created specifically for the
hom e-video market.

Japan has a new
weather satellite

Japan 's second weather satel­
lite, laun ched last August, is
ca lled GMS-2 (the seco nd Geo­
stationary Meteo rologi cal Satel­
lit e). Its posi t ion in space is just
sou th of Japan , at 1400 East
lon gitude, where it will replace
GMS , laun ched in 1977. Its area
of operation extends over Chi na
and Korea in the .north , Austral ia
and New Zealand in the south ,
Bu rma and Tibet on the east,
and Hawaii on the west.

The most important instru­
ment aboa rd GMS-2 is a visible/
infrared spin-scan radiometer. It
detects visi ble and invisible
radiation from the earth and
transmi ts it to ground for analysis
by weather fo recasters. The in­
formatio n helps them to deter-

mine the intens ity and direction
of storms.

GMS-2 also provides informa­
tion on tidal , tsunami ("tidal
wave ") , and ice cond itions, by
gather ing data from senso rs on
buoys and at fi xed land loca ­
t ions, and relaying the data to
grou nd .

Another inst rument, a Space
Envi ronment Monitor (SEM),
takes measurements of energetic
protons in space , for use in
sc ientific studies. The sate ll ite
also suppl ies the usual TV-like
images of cloud patterns.

GMS-2 was developed and
built by Hughes Aircraft Com ­
pany for Nippon Electric. It is
the f irst U.S.-produced geo­
synchronous sate llite to be
launched by a foreign country.
The SEM system was built by
Nippon Electric, which also as­
sembled a number of the sate l­
lite 's electron ic units. Sharp
Co rp. of Jap an provided so lar
cells fo r the spacecraft.

The N-II rocket, developed in
Japan, can carry a 350-kg (772­
lb ) geostationary sate ll ite. It
stands 35 mete rs (115 feet) high
and develops 170,000 pou nds of
thrust w ith its main engine and
nine stra p-on booste rs.

Electronic mail system
to begin in 25 cities

The United States Postal Ser­
vice has placed a $31-mi llio n
con tract with RCA to provide an
Electron ic-Computer Originated
Mai l (E-COM) system , to beg in
ope ration in 25 U.S. cities early
in 1982. The new system will
offer mailers high -speed delivery I
of notices, statements, and other
computer-orig inated letters.

The system will accept infor­
mat ion from a customer's com ­
puter-generated magnetic tape
or from a computer via pri vate
telecommunicat ions carriers.
This will be printed at the elec­
tronic mail center designated by
the customer, then entered into
the Firs t Class mai lstream.

Pages wi ll be trimmed to
8V2 x 11 inches, folded and
placed in enve lopes, all auto­
matica lly . The add ress printed
on the lette r wi ll be disp layed
through a window in the en­
velope, and delivery made by
the U.S. Postal Serv ice. R-E



Synthesized
Hand-Held
Scanner!

Chances are the police, f ire and weathe r
emergencies you' ll read about in tomor­
row's paper are coming through on a
scanner right now. All scanners so ld by
Communications Electronics bring the
real live excitement of ac tion news into
your home or car. With your scanner, you
can monitor the exc it ing two-way radio
conversations of po lice and fire depart­
ments, intelligence agencies, mobile te le­
phones, energy/oil exploration crews,
drug enforcement agencies and more.

Some scanners can even monitor aircraft
transmissions! You can actu ally hear the
news before it's news. If you do not own a
scanner for yourself, now's the time to buy
your new scanner from Communications
Electronics. Choose thescanner that's right
for you, then call our toll- free number to
place your order with your Visa or Master
Charge card.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal­
lat ions. Almost all items are in stock for
quick shipment, so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order you r scanner today from CEI

NEWl Bearca~350
The Ultimate Synthesized Scanner!
Allow 30-1 20 da ys fo r delive ry after receipt of
order due to th e high demand for this product.
List price $ 5 9 9. 9 5 / C E price $419.00
7-Sand, 50 Channel. Alpha-Numeric • No­
crystal scanner • AM Aircraft and Public
Service bands• • Priority Channel. AC/DC
Bands: 30-50, 118-136AM, 14 4-1 74, 421-512 MHz .
Th e new Bearcat 350 intr odu ces an incredible
break t hroug h in synthesized sca nning: Alpha­
Numeric Display. Push a button-and the Vacuum
Fluorescent Display switch es from "nume ric" to
word descriptions of wh at' s bein g monitored. 50
channe ls in 5 banks. Plu s, Auto & Man ua l Sea rch,
Search Dir ecti on , Limit & Coun t. Dir ect Channel
Acc ess . Sel ective Scan Del ay. Dual Scan Speeds.
Automat ic Loc kout. Autom atic Squ elch . Non-Volatile
Mem o ry. Reserve your Bearc at 3 50 today!

Bearcat" 300
List pri ce $5 49.95/C E price $349.00
7-Sand, 50 Channel • Service Search • No­
crystal scanner • AM Aircraft and Public
Service bands• • Priority Channel. AC/DC
Bands: 32 -50, 118-1 36 AM, 144-1 74, 421-51 2MHz.
The Bearc at 300 is th e most adv anced automatic
scanning radio th at has ever been offered to th e
public. Th e Bear cat 3 0 0 us es a bright gr een fluo­
rescent digital d isplay, so it's ideal for mobile
appl ications. The Bearca t 300 now has thes e adde d
features: Service Search , Dis play Inten sity Control ,
Hold Search and Resume Searc h key s, Sep arate
Band keys to permit lock-in/l oc k-ou t of any ba nd fo r
more effic ie nt se rvi ce search.

NEWl Bearca f® 350

Bearcat®250
List price $429.95/CE price $279.00
8-Sand, 50 Channel . Crystalless • Sea rches
Stores. Recalls • Digita l clock . A C/DC
Priority Channel. Delay. Count Feature
Frequen cy range 32-50, 146-1 74, 420-512 MHz.
The Beareat 250 performs any scanning functio n you
could poss ibly want. With push button ease you can
program up to 50 channels for automatic monitoring.
Push anothe r button and searc h for new freq uencies.
There are no crys ta ls to limit what you want to hear. A
spec ial search featur e of the Beareat 250 actually
stores 64 frequencies and reca lls them, one at a time, at
your conven ience.

NEWl Bearcat®20/20
Allow 30-60 days for de live ry af ter rece ipt of
order due to the hi gh deman d for this product.
List price $449.95/ CE price $289.00
7-Band, 40 Channel. Cryslalless • Searches
AM Aircraff and Public Service bands • AC/DC
Priority Channel. DlrectChannelAccess . De lay
Frequencyrange 32-50, 118-136 AM. 144-174.420-512 MHz.
Th e Bearcat 20/20 automat ic scan ning radio
repl ac es th e Bear cat 220 and monitors 40 fr equ en­
cies fr om 7 band s, including airc raft. A two-pos it io n
switch , loc ated on th e front panel , all ows monit orin g
of 20 c hanne ls at a time.

Bearcat® 21 OXL
List price $349.95/CE price $229 .00
6-Band, 18 Channel. Cryslalless • AC/DC
Frequency range: 32-50. 144-174, 421- 51 2 MHz.
The Bearcat 21OXL scanning radio is the second gener­
ation scanner that replaces the popular Bearcat 210
and 211. It has almost twice the scanning capacity of
the Bearcat 210 with 18 channels plus dual scanning
speeds and a bright green fiuorescent display. Auto­
matic search finds new frequencies. Features scan
delay, single antenna, patent ed track tuning and more!

Bearcat" 160
List price $299.95/ CE pr ice $189 .00
S-Band, 16 Channel. AC only. Prlorlly
Dual Scan Speeds • Direct Channel Access
Frequency range: 32-50, 144-174. 440-512 MHz.
Would you believe...the Bearcat 160 is the least
expensive Bearcat crysta lless scanner.

This scanner present s a new dimension in
scanning form and fun ction. Look at the smooth
keyboard. No butto ns to punch, No knobs to tu rn.
Instead, finger-tip pads provide cont rol of all scanning
operations, inclu ding On/ Off, Volum e and Squelch. Of
course the Bearcat 160 incorporates other advanced
Bearcal featuressuch as Priority,Direct ChannelAccess,
Dual Scan Speeds, Lockout , Scan Delay and more.

NEWl Bearcat® 100
The first no-crystalprogrammable handheld s canner.
Allow 60-1 80 'da ys for de livery afte r receipt of
order du e to the high demand for this pro du ct.
List price $449.95/C E price $299.00
8-Band, 16 Channel. Liquid Cryslal Display
Search • Llmll • Hold. Lockoul • AC/DC
Frequency range: 30-50, 138-174, 406-512 MHz.
The world's first no-crystal handheld scanner has
compr essed into a 3" x 7" x 1W' case more scanning
power than is found in many base or mobile scanners.
The Bearcat 100 has a full 16 channels with frequency
coverage that inclu des all public service bands (Low,
High, UHF and ''1'' bands), the 2-Mete r and 70 cm.
Amateur bands, plus Military and Federal Government
frequencies. It has chrome-plated keys for functions
that are user contro lled, such as lockout, manual and
automatic scan. Even search is provided, both manual
and automatic. Wow...what a scannert

The Bearcat 100 produces audio power output of 300
milliwatts, is track-tun ed and has selectivity of bette r
than 50 dB down and sensit ivity of 0.6 microvolts on
VHF and 1.0 microvo lts on UHF. Power consumption is
kept ext remely low by using a liquid crysta i display and
exclusive low power int egrated circ uits.

Includ ed in our 10wCE price is a sturdy carry ing case,
earphone, batt ery charge r/ AC adapter, six AA ni-cad
batteries and flexible antenna. For earliest delivery
from CE, reserve your Bearcat 100 today.

Bearcat® 5
List price $134 .95/ CE pric e $94.00
4-Band, 8 Cryslal Channels. Lockout . AC on ly
Frequency range: 33-50, 146-174, 450-508 MHz.
The Bearcat 5 is avalue-packe d crysta i scanner built fo r
the scanning professionai - at a price the first-t ime
buyer can affo rd. Indi vidual lockout switc hes. Order one
crysta l ce rl if icate for each channel.

Bearca~ Four-Six ThinScan'"
List price $189.95/CE price $124.00
Frequency range: 33-47, 152-164, 450-508 MHz.
The incredi ble, Beareat Four-Six Thin Scan- is like
having an info rmation cente r in your pock et. This four
band, 6 channel crystalcontrolled scanner has patented
Track Tuning on UHF. Scan Delay and Channel Lockout.
Measures 2'\4x 6V. x 1:' Includes rubber ducky ante nna.
Order crystalcerl ificate for eachchannel.Made in Japan.

TEST ANY SCANNER
Test any sca nne r purchas ed from Commun ic at io ns
Elect ronics'· for 31 days before you decide to keep it. It for
any reason yo u are not completely satis fied, return it in
origi nal condit ion wit h all parts in 3 1 days, for a prompt
refund (less shipping/handiing charges and rebate credits).

CIRCLE 11 ON FREE INFORMATION CA RD

Fanon Slimline 6-HLU
List price $169.95/ CE pr ic e $109 .00
Low cosl 8 -c hanne/, 4-band scanner'
The Fanon Slim line 6-HLU gives you six channels of crys ta l
controlled exci tement. Uniqu e Automatic Peak Tuning Circuit
adjusts th e receiver front end for maximum sensiti vity
across the ent ire UHF band . Individual channel lockout
switches. Frequency range 30-50, 146-175 and 450-512
MHz. Size 234 x6V.. x 1 ~ ' Inc ludes rubber ducky antenna.
Ord er crystal ce rti f ica tes for eac h channel. Mad e in Japan.

Fanon Slimline 6-HL
List price $149.95/ CE pr ice $99.00
tJ-Channel performance a t 4 -c ha nnel costl
Frequency range: 30-50, 146-175 MHz.
If you don't need the UHF band, gel this model and save
money. Same high perf ormance and featu res as the model
HLIJ without the UHF band. Order crystal certificates for
each channel. Made in Japan.

FANON S CA N N ER A CCESSORIES
SCMA-6 Mobile Adapter/Battery Charger $49.00
CHB-6 AC Adapter/Battery Charger . $15.00
CAT-6 Carrying case for Fanon w/Bell Clip $15.00
AUC·3 Auto lighter adapter/Battery Charger $15.00
PSK-6 Base Power Supply/Bracket for SCMA-6 $ 20 .00

OTH ER SCANNERS & ACCESSORI ES
Regency"* M400 Scanner. S259.00
Regency" M100 Scanner. .. . $199.00
Regency' R1040 Scanner. . $149.00
SP50 AC Adapter.. .. $9.00
SP51 Battery Charger. $9.00
SP58 Carrying Case for Bearcat 4·6 t htnscan" $12.00
FB-E Frequency Directory for Eastern U.S.A $12.00
FB-W Frequency Directory for Western U.S.A $12.00
FFD Federal Frequency Directory for U.S.A $12.00
8·4 1.2 V AAA Ni-Cad's for ThinScan" and Fanon $9.00
A·135cc Crystai certificate $3.00
Add $3.00 shipping for allaccessories ordered at the sametime.

INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, it is essent ial that you use an exte rnal antenna.
We have six base and mobile antennas spec ifically
designed fo r rece iving all bands. Order # A60 is a
magnet mount mobil e antenna. Order # A61 is a guller
clip mobil e antenna. Order # A62 is a trun k-lip mobile
antenna. Order # A63 is a '\4 inch hole mount. Order
# A64 is a % inch snap-in mount ,and # A70 isanall band
base station antenna. All antennas are $35 .00 and
$3.00 for UPS shipping in the continental United States.

BUY WITH CONFIDENCE
To gellhe faslesl delil/ery from CE of any scanner,
send or phone your order directly to our Scanner
Distri buti on Cente r" Be sure to calculate your price
using the CE prices in thi s ad. Michigan residents
please add 4% sales tax. Writte n purchase orders are
accepted from approved government agencies and
most well rated firms at a 10% surcharge for net 10
bill ing. All sales are subjec t to availability. All sales on
accessories are final. Prices, terms and spec ifications
are subjec t to change wit hout notice. Out of stock items
will be placed on backorder automat ica lly unless CE is
instructed differentl y. Most products that we sell have a
manufactur er's warranty. Free copies of warranties on
these products are available prior to purchase by
writ ing to CEo Internati onai orders are invit ed with a
$20.00 surcharge for special handling in add ition to
shipping charges. All shipments are F.O.B. Ann Arbor,
Michigan. No COD's please. Non-cerlifi ed and foreign
checks require bankc learance. Minimum order$35.00.

Ma il o rde rs to: Communications Electronlcs~

Box 1002, Ann Arbor, Mi chigan 48 106 U.S.A. Add
$7.00 per sc anne r o r ph on e product for U.P.S.
gro und sh ipp ing and handl ing, or $ 14 .00 for faster
U.P.S. air shipping to so me locat ions. If you hav e a
Master Charge or Visa ca rd, yo u may call anyti me
and place a cr edit card o rde r. Order toll free in th e
U.S.A. Dial 800-52 1-44 14. If you are outs ide th e
U.S. or in Mi chigan, dial 31 3-9 94-4444 . Dealer
inqu iries in v ited. All or der lin es at Communi­
c ations El ectron ics~ are staffed 24 hou rs.
Scanner Distribution Cente r- and CE logos are trade­
marks of Communicat ions Electronics~

t Bearcat is a federally registered trademark of Electra
Company, a Division of Masco Corporat ion of Indiana.*Regency is a federally registered trademark of Regency
Electronics Inc.
Co pyright 0 19 81 Co m m unicat io ns Electronlcs~

4~OMMUNICATIONS
..ELECTRONICS'·
8 54 Ph oen ix 0 Bo x 10 02 0 Ann Arbo r, MIc higa n 48106 U.S.A.
Cal l TOL L·FREE(800) 521 ·4&4&14& o r out slde U.S.A . (31 3) ea.. ·4&..4&

We're first
with the best"
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~HITACHI

• 5Hz to BOMHz reading guaranteed­
1OOMHz typical

• Penod measuremen ts from 5Hz
to 1MHz.

• Period average . auto and manual
pos itrons

• One PPM resolution

• Totalizes to 9999 99 plus overflow

• Elapsed time measurements from .0 1
to 9999 .99 seconds plus ove rflow

• One-mego hm input resistance

Ca ll Fo r Our Pr ic e • Bright .43 " high LED readouts

Call For Our Price

V- 1518 15 MHz SingleTrace
V-152B 15MHz Dual Trace
V·202 20 MHz Dual Trace
V-301 30 MHz SingleTrace
V-302B 30 MHz Dual Trace
V-352 35 MHz Dual Trace
V-550B 50 MHz Dual Trace,

Dual TimeBase
V-1050 100 MHz Dual Trace,

Dual Time Base

Call For
Special Intro
Price Offer

New Low Distortion Function Generator

EfJl1lIJl!/IiJI MODEL 3010
• Generates sine, square and triang le

waveforms

• Variable amplitude and fixed TTL square-
wave output s

• 0 .1 Hz to 1MHz in six ranges

• Push button range and functi on selecti on

• Typical sine wave distort ion under 0 .5%
tram O. , Hz to 10 0kHz

• Variable DC offset for engineering

, applications
• VCO external input for swee p-frequency

tests

New Sweep/Function Generator
D'Y1Umwi MODEL 3020
~._••111 • Four instruments in one

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

• Covers O.02Hz-2 MHz

• 100 0 : 1 tuning range

• Low-distortion high-accuracy
outputs

• Three-step attenuator plus
vernier control

• Internal linear and log sweeps

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

80MHz Counter with Period Function
MODEL 1820

I(EITHLEY
Model 169
BENCH/PORTABLE DMM
• 3% Digit liquid crystal

display
• 0.25% basic accuracy
• 26 Ranges

$189.00

We carry a full line of multimeters, oscilloscopes, freque ncy 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.

WESTON

KEITHLEY

:-KPRECISION

New Portable Digital
Capacitance Meter

~~ATAPRECISION

e Non-Linear Systems

VIZ nan TRIPLETT

~HITAOHI

ePHILIPS

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

~IF:§jL.~U5K~E~r ~ HICKOK

LEADER

NOVEMBER
» 01J(3(]Uw[b«

THE TEST EQUIPMENT
SPECIALISTS

•
TOLL FREE HOT LINE~

800·223·0474 t:=::l
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• Selectable audible
indicator for
continuity
or level detec tion

• 31f2-digit resolution

• 0.25% basic dc accuracy

• LCD display

• Overload protection

• Six functions
dc voltage
ac voltage
de current
ae cur rent
resistance
diode test

• Nine functions • Peak hold on voltage
de voltage and current functions
ac voltage
de current
ae current
resistance
diode test
conduc tance (1/Rl • 3 VH j igit resolution

logic level and . 0.1% basic dc accurac y
continuity detect

temperature (K-Iype • LCD display
thermocouple) • Overload protection

Model 8022B:
The Troubleshooter

$139

~~F:EL~U~K~E~~® DIGITAL MULTIMETERS

• Seven functions
dc voltage
ac voltage
de curre nt
ae curren t
resistance
diode test
conductance (1IRl

• 3Y2-digit resolution

• 0.1°10basic de accuracy

• LCD display

• Over load protection

• Two year parts
and labor warranty

Single Trace 15MHz

THESE 1981 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE

FOR IMMEDIATE DELIVERY

1479A Dual-Trace 30 MHz
14n Dual-Trace 15 MHz
1432 Dual-Trace 15 MHz Portable
1476 Dual-Trace 10 MHz
1466 Single-Trace 10 MHz
1405 Single-Trace 5 MHz
1420 Dual-Trace 15 MHz Portable

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

PORTABLE
OSCILLOSCOPES
BATTERY OPERATED

• Non-Unear Systems

I Call For Our Prices

MS-215

Dual Trace 15 MHz Dual Trace 30MHz

1200Q, 2kQ, 20kQ, 200kQ, 20M Q .5%

12mA, 20mA, 200mA , 2000mA, 10A I 2"10

AC CURRENT

I2mA, 20mA, 200mA, 2000mA, 10A I 3"10

RESISTANCE

z
o
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~
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CALL US
FOR OUR

FALL
SPECIALS!

1%

.5%

ACCURACY

AC VOLTAGE

RANGE

DC CURRENT

DC VOLTAGE

KEITHLEY

I 200mV, 2V, 20V, 200V, 1000V

MODEL 1~O

DIGITAL MULTIMETER

I200mV, 2V, 20V, 200V, 750V

$125.

15
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EDITORIAL

Just Another Technological Advance?

Electronics techno logy plays a vital role in almost every industry.
Every day, in medicine and energy conservat ion , to name just two,
electronics is making an important and continuing contribution.

One industry greatly changed and influenced by electronics is
photography. The portable all -in-one video cameralVCR combina­
tion is encroaching upon and often replacing home-movie cameral
projector/screen combinations. Photographic still-picture cameras
have also fel t the impact" of electronics. Integ rated c ircuits have
made possible such features as automatic exposure, LED
metering , and even auto-focusing.

Now Sony has announced the all-electronic still camera. Called
the MAVICA (MAgnet ic VIdeo CAmera), it looks very much like a
conventional 35-mm SLR . It weighs 13/4Ibs. and measu res 51/8 x
31/2 X 21/16 inches. It is a single-lens ref lex camera with inter­
changeab le lenses. Shutter speeds range from 1/60 to 1/1000 on
man ual and 1/60 to 1/2000 on automatic.

Here the sim ilarity ends. The MAVICA does not use photographic
film. Instead, it uses a CCO image sensor with about 280,000
p icture elements (570 horizontal and 490 vertical) . The images
are recorded on a magnet ic disk that rotates inside a flat cassette
(very mu ch like a floppy d isk ). The magnet ic cassette sits inside
the camera and reco rds up to 50 co lo r pictures. Pictures can be
selectively erased and re-recorded .

To see the pictures you 've taken , the cassette is removed from
the camera and placed into a viewer that is connected to a TV
set. A transmitt er/ receiver combination will be available that
attaches to the viewer. With this, pictures can be t ransmitted
over telephone 'lines. In addition, the camera provides output
signals for direct connection to a VCR. Now when the camera is
switched to a continuous mode, it becomes a video camera.

Speci ficat ions include a 1-MHz bandwidth, an image SIN rati o
of 45 dB and a horizontal resolution equivalent to 350 TV lines .
The price of the camera will be around $650 and the viewer about
$230. Each magnetic cassette is expected to sell fo r $2.65.

Commerc ial introduction is scheduled for the fal l of 1983.
Although I haven 't seen any pictu res from this camera, Sony
claims that they are somewhat disappointed in the picture qual ity
and resolut ion. However, they are working feve rishly to improve
the quality before introduction . Sony is also working on a hard­
copy color printer for the system.

Although this latest development won 't have a profound effect
on our day-to-day lives , it is one more reason wh y I feel proud
to be a member of t he electronics industry. It also prompts me
to ask why this, like so many other rece nt advances, comes fro m
abroad in stead of from ou r own research and development labs?

zU7~
--- ART KLEIMAN
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Here's why we're NumberOne.

' SuggestedU.S. resale, Prices, specificationssubject to change without notice. lOCopyright 1981 Global SpecialtiesCorporation.
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Interchangeable thin­
profile power cords

(instead of awkward,
heavy or coiled cords)

Unsurpassed reliability­
performance proven

All specs conservative
and guaranteed

Call toll-free for details
1-800-243-6077
During business hours

Half the price for equal
(or better) performance

Standard lP-1, only $50.00',with latching memory-captures
pulses as fast as 50 nsec, to 10MHz, guaranteed
Economy lP-2, $32.00', guaranteedto 50 nsec, 1.5 MHz
High-speed lP-3 with memory, only $77.00', guaranteed to
10 nsec (6 nsec, typical) and 50 MHz!
New Eel lP-4, $1 50.00', the new industry standard- with
memory, guaranteed to 4 nsec (2 nsec, typical) at 150MHz!

True multi-family
performance:

DTL, TTL. CMOS and
now ECL!

GLOBAL
SPECIALTIES

CORPORATION

70 Fulton Terr.. New Haven, CT 06509 (203) 624·3103. TWX 710-465-1227
OTHER OFFI CES: San Francisco(415)648-0611 , TWX 910-372-7992

Europe: Phone Saffron-Walden 0799-21682, TLX 817477
Canada: Len Finkier Ltd.. Oownsvlew , Ontario

Full readout
indications- HI, LOW.

PULSE

Easy-to-use Memory
and Pulse functions

Overload and AC-line­
protected high­

impedance input
Linear input impedance
eliminates errors due to

non-uniform loading

When it comes to log ic p robes, more people purchase Glob al
Specialties ' Because you can spend twice as much and not
get the speed , pre cision , flexibility and accuracy offered by
our four log ically-priced probes-including our remarkable
new 150 MHz Eel Probe. Not to mention the versatility,
rel iability and durability we' ve become famous for.

But we don 't stop there. When it comes to log ic test ing , Global
Speci alties does the complete job . With our DP-1 auto -sensing
digital signal injector-for fast , easy stimulus-response testing ,
at an economica l $83 .00*. Plus a line of mu lti-channel l ogic
Monitor s that provide an ins ide picture of c irc uit acti vity at up
to 40 nodes simultaneously. And each product has an idea­
filled applica tions manua l- as we ll as an unmatched line of
highly-functional accessories , to exten d its ve rsatility sti ll mo re.

With Global Specialties , there's no need to co mp romise on
pe rfo rman ce. Or value. Discover for yourself why we 're the
number-one logi cal ch oice!

Complete line of
interchangeable
probe tips and
grounding wires,
including easy

clip, banana plug,
alligator clip
jumpers and

variety of power
cords
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NTS HOME TRAI GINVITES YOU TO EXPLORE MICROCOMPUTERS,
DGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EOUIPMENT
YOU ASSEM LE AND KEEl!
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Without question, m icrocomputers are the
state of the art in electronics . And NTS is the
on ly home st udy school that enab les you to
t rain for thi s boom ing fie ld by work ing with
your own production-mode l microcomputer.

We' ll explai n the pr inciples of trouble­
shooting and test ing your m icrocomputer and,
best of all, we' l l show you how to
program it to do what you want.

You'll use a digital mu ltimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
local ize problems
and solve
them.

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

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

In Communications Electron ics you'll be
able to assemble and keep your own
NTS/H EATH 2-meter FM transceiver, plus test
equ ipment.

But no matter wh ich program you choose,
NTS's Project Method of instruction helps you
qu ickly to acq uire practica l know-how.

Send for the fu l l color cata log in t he elec­
tronics area of your cho ice-d iscover all the
advantages of home study with NTS!

NTS also offers courses in Auto Mechanics,
Air Condit ion ing and Home App liances . Check
card for more informat ion .

1.
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Zip _

Name ----- - - ---- Age __

Addr ess _

Apt. City _

State _

DiSNATIONALTECHNICAL
SCHOOLS

TECH N ICAL-T R ADE T R A IN IN G S INCE 1 9 0 5
R e s id e n t a nd H o m e -St u d y S c h o o ls

4000 SO. FIGU EROA ST., LOS ANGELES, CA. 90037

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

~ . _.._-_._------_.__.__.._-_._..._-_..

r--··--··---··--··-------··NATIONAL TECHNICAL SCHOOLS .
4000 South Figueroa Street.
Los Angeles. California 90037 Dept. 206-1 11

Please rush FREE color catalog on course checked below

o MicroComputers/MicroProces sors 0 Auto Mechanic s
o Commun ication s Electr onics ~ Air Cond ition ing
o Digital Electronics 0 Home Applia nces
o Indu st rial Technology 0 Colo r TV Serv ic ing

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

with on-board 20 column alpha numeric
printe r and 20 character display. A 6502-based

uni t 4K RAM, expandable. 2 . The NTS/KIM-1
Microcomputer A single board unit with 6 digit

LED display and on-board 24 key hexadecimal
calculator-type keyboard. A 65 02 based

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

features f loppy disk storage, "smart "
video terminal , two Z80 micro­
processors, 16K RAM memory, expand­
able to 48K . 4 . The NTS/HEATH GR­
2001 Digital Color TV(25 " diagonal)
features special ized AGC-SYNC muting,
fil tered color and new solid-state high
voltage tr ip ler rect if ier.
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SATELLITE/TELETEXT NEWS
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CONTRIBUTING EDITOR
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NEWTVRO
EQUIPMENT

Blonder-Tongue Laboratories has introduced its f irst TVRO earth-station devices. in­
tended especially for the master-antenna TV market (see left-hand and center photos
above); it includes three antenna systems (3, 3.65. and 4.6 mete rs). three low-noise
converters, and receiving equipment. B-T's new LNC's (Low-No ise Converters) allow
satell ite signals to be carried from the antenna to the receiver over UHF-type coaxial
cable. The LNC is a combination low-noise ampl if ier and block down converter and is
mounted directly on the antenna. Satell ite signal s fro m the LNC are low-noise ampli­
f ied . and the ent ire 500-MHz band is block-con verted down from 3.7- to 4.2-GHz. to
freq uencies in the 270- to nO-MHz range fo r input to the receiver. (Blonder-Tonque
Labs. One Jake Brown Road . Old Br idge. NJ 08857.)

Downlink . Inc. has developed a $2650 EP-2000 Electronics Package that includes
everything for a TVRO except the antenna. The equipmen t group incl udes remote­
co ntrol console. 1200 LNA, RF modulator, and cabl ing . In add it ion . Downlink is selling
a Skyview I system for $3595, a package of devices which inclu des a 12-foo t parabolic
antenna. The firm also has a new Skyview III modular fiberglass parabolic antenna .
(Dow nlink Inc ., 30 Park St. , Putnam, CT 06260.)

SATCOM III-R
READY FOR

LAUNCH

RCA Americom is completing plans for the launch of Satcom III-R (see right-hand
photo above).the 24-transponder bird that will becom e the primary satell ite for cab le­
TV programming. Satcom lll-R will be placed in geosynchronous orbi t at 1320 West
longi tude, and wi ll, in general , have transponder assignments identical to the current
assignments on Satcom I, wh ic h is currently RCA's CableNet One satellite. The 2385­
pound satell ite , wh ich replaces the bird that was lost in space short ly after launch in
December 1979, was scheduled for launch in Octob er aboard a Delta 3910/PAM-D
rocket. Satcom III-R's footprint will cover all 50 states.
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COMING UP USA Network and Home Box Office. both carried aboa rd Satcom I. are joi ning the
trend toward 24-hour-per-day programming. USA Netw ork was scheduled to begin
full-time transm ission in October. and add th ree new series, "Better Homes and
Gardens Idea Notebook." " Scho lastic Spo rts Academ y" and "The Wall Street Journal
Evening News. " HBO will expand to 24-hour daily service on January 1. after Satcom
III-R is in plac e. At that time. HBO will shift its western time-zone feed to transponder 13
on the new satellite.

Satelli te Syndicated Systems, wh ich now tran smi ts Satell ite Program Network on
Westar III transponder 9 and ret ransmits Superstat ion WTBS on Satcom I. has taken
lifetime leases on three transponders on Southern Pacific Communications' hyb rid
Spacenet I satellite, due to be launched in 1984. SSS's lease on Spacenet calls for
three fu lly protected 36-MHz transponders for the life of the satelli te. The programming
w ill probably be som e form of special interest shows.
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$349

OM EGA SALES CO.
12 Meeti ng SI.

Cumberland, RI 02864
1·401·722·1027

EAST COAST
1-800-556-7586

(Actua l size
Genu ine 14K 24.95 retail)

16K Personal Computer

ATARI PERIPHERA LS ATARI ACCESSORIES
410 Program Record er $ 60 CX852 8K RAM Memory
810 Disk Drive $449 Module $39.95
820 40 Co lumn Prin ter $299 CX853 16K RAM Memory
822 40 Column Therm al Modu le $89.95

Print er $349 CX30-04 Paddl e Contro ller
825 80 Column Printer $599 (pair) $15.00
830 Acous ti c Modem $159 CX40-04 Joysti ck Co nt ro lle r
850 Interface Modu le $139 (pair) $15.00

ATARI SPECIALS
ATARI 4 00

Good
Dec.

BUY an ATAR. 8aa '6K and
receive a I Bracelet

With any purchase of ATARI Hardware or Software over $500
you can buy the bracelet for only $9.95.

WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE.
CALL FOR THE I

WEST COAST
1-800-235-3581

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

1·805·499·3678
CA. TOLL FREE 1·800·322·1873

QD SUPERBRAIN
NEC 5510 SPINWRITER (7710)
NEC 5520 SPINWRITER (7720)
NEC 5530 SPINWRITER (7730)
NEC 12" MONITOR

INTERTEC SUPERBRAIN 64K RAM
$2799
$2999
$2345
$2695
$2345
$ 229

WEST COAST
, -8 0 0 -2 3 5 -358'

EASTIWEST

EAST COA ST
, -800-556-7 586
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OK IDATA MICROLlNE·80 $ 399
OKIDATA MICROLlNE·82 $ 529
OKIDATA MICROLlNE·83 $ 769
DIABLO 630 . $1995
APPLE II PLUS 48K $1139
APPLE DISK w/3.3 DOS Contro l ler

$ 525
APPLE DISK w/o Contro ller $ 449
HAZELTINE 1420 $ 799
NORTHSTAR HORIZON II 32K QD

$2925
ANADEX Dp·9500/9501 $1249
TELEVIDEO 912C $ 669
TELEV IDEO 920C $ 729
TELEV IDEO 950 $ 929
CBM 8032 COMPUTER $1149
CBM 8050 DISK DRIVE $1349
CBM 4032 COMPUTER $1029
CBM 4040 DISK DRIVE $1029
CBM 4022 $ 649
CBM VIC·20 $ 269
LEEDEX/AMDEK 100 $ 139
LEEDE X/AMDEK 100G $ 169
LEEDEX/AMDEK COLOR·1 13" Co lor

Mon itor $ 329
MICROTEK 16K RAM BOARD for Atari

$ 79
MICROTEK J2K $ 149

PRICES ARE SUBJECT TO
CHANGE WITHOUT NOTICE.

CIRCL E 70 ON FREE INFORMATION CARD



TELEVISION MODULATION
In reference to two letters you pub­

lished on telev ision modulation (Mr.
Davis, January 1981; Mr. Rogers , May
1981 ): Neither letter is correct, although I
wou ld give Mr . Rogers cred it for coming
close .

Mr . Rogers stated that tip of peak sync
is 100% modu lat ion . That is incorrect. Tip
of sync is 100% of peak carr ier level,
which is also 0% modu lation . Thus, 100%
of peak carrier level corresponds to 0%
modulation and -40 IRE units ; 75% of
peak carrier level (blanking level) cor ­
responds to 25% modulation and 0 IRE
units; 12.5% of peak carrier level (refer­
ence white) corresponds to 87.5% modu­
lation and +100 IRE units , and 0% of peak
carrier level (carrier cutoff) cor responds
to 100% modulation and + 120 IRE units .
Increasing depth of modulation of the
luminance signal beyond 87.5% (i.e., be­
low 12.5% of the peak carrier level) is
proh ibited by FCC regu lat ions. That 's
Title 47 CFR, Section 73.682 (a) (13), in

LETTERS

case you 're interested .
Mr. Rogers properly points out the con­

fusion between the IRE scale (which runs
from 0 to - 40 IRE units and 0 to + 120 IRE
units, with 0 being clamped at the blanking
level ). and the percent scale . However ,
one must also differentiate between per­
cent of peak carrier level and percent
modu lat ion ; they are comp lements of
each other.

Mr . Roger's comments on telev ision
output power are well taken . For an all­
black picture, the ratio of peak power to
average power for an NTSC system M
television signal is 1.68 to 1; but for an all­
white picture the ratio is different ; it
changes to 5.99 to 1.
DANE E. ERICKSEN,
FCC Field Operations Bureau ,
San Francisco , CA

"ILLEGAL" DEVICES
In response to D.T. Horn's letter in the

June Radio-Electronics, where in he de ­
plored the manufacture and possession

of dev ices like radar detectors and pay-TV
decoders, I wonder if he would also in­
clude VCR's that can play back a tape
without generating royalt ies. And what
about " commercial-killer" devices? Once
you start on that kind of list , it's hard to
stop.

Yes-probably some ru les do need
chang ing . But where some rule-changes ,
like baseball 's " designated hitter " rule,
are intended to enhance the game, others
are just " oh-poor-me" reactions, like
casinos excluding card-counters (dear
me, they 're likely to win!) or restrictions
on imported cars.

Not that we should all be lawyers, but
perhaps Radio-Electronics can keep us
posted on these interminable issues.
ALEX ESTEVE

THE "FREEDOM PHONE"
I just f inished the July 1981 issue of

Radio-Electronics and was, of course ,
pleased to see the cordless-phone cover
feature with the inclusion of material

I-IAMEI3 THE
PRESENTS NEW HM 203
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Hameg introduces high performance at low cost in the HM 203, a full featured, highly reliable, dual trace

20 MHz oscilloscope. For only S580, the HM 203 has specif icat ions normally associated with higher priced

scopes. 8andw idt h - DC - 20 MHz . Risetim e 17.5 ns • Overshoot 1% max.• Y amp range 5 mv/ cm to

20 vfcm • Max. input vo ltage 500V . Timebase .5 "s fc m to .2s f cm • Swee p mag. x5 • Trigger 5 Hz t o

30 MHz . X:Y plo t . Built - in prob e calibrator and mo re . It s sturdy const ruct io n and light we ight (13.2 lbs.)

make the HM 203 equally at hom e in the fie ld and on th e test bench.

CIRCLE 13 ON FREE INFORMATION CARD

High performance
at

low cost.

$580
(PROBES INCLUDED)

A quality scope,
made in the U.s.A.,
by a company with
over 23 years
experience.

HAMEG
88-90 Harbor Rd.

Port Washington, N.Y.. 11050

Tet(516) 883-3837



about Elect ra's " Freedom Phone."
However, the re 's a technical error in the

story that needs correction. It is abso lutely
not true that " Freedom Phone" co rd less
p ho nes use " one channel in the 49-MHz
band ..." . That impl ies, of course, that
Elect ra 's pho nes are of the low-cost sim­
plex variety. Not t rue ! Electra uses 1.7
MHz and 49 MHz for its " Freedom Phone"
phones, just like all othe r full-duplex sys­
tems on the market.

The big news we 've been try ing to tell is
the deve lopment of a brand new cordless
pho ne w ith full-du plex ope ration within
the 49-M Hz band using two frequencies.
The significance of that breakthrough is
that it elim inates the limitations of 1.7 MHz
in terms of range and noise . That techno­
log ical feat was totally lost in the sto ry, I'm
afraid.
ROB ERT A. HANSON , Vice President,
MicKinney/Mid America

SUBSCRIPTION TV
I admi re your editorial on " subscrip­

tion " TV (Radio-Elect ronics, December
1980) and public ownersh ip of the airways.
However, I believe that one further log ical
step remains to be stated in your develop­
ment of that issue. If, indeed , the airways
be long to the public (which I most certain­
ly be lieve), then those usin g the ai rways do
so with the " consent " of the public. There­
fore, is it not those (subscript ion-TV
broadcasters) who charge for the use of
the public ai rways that are gu ilty of theft of
serv ice ? Are not those broadcasters the
real " pirates" rath er than the decoder

bu ilders and th e microwave recei ver
bu ilders ? Maybe " we, the peo ple" should
prosecute them (subscript ion-TV broad­
casters) instead of they us.
ME LVIN L. WILLIS, Jr .
Mesquite , TX

OOOOOOOOPS!
In reference to the art icle ent itl ed " The

Incred ible Shrin king IC" in the August
1981 issue. I believe that the caption for
Fig. 2 is incorrect. The circuit is indeed
TT L log ic, but it is an open-collector three­
input NAND gate. The schematic (Fig. 1) for

FIG, 1

that circu it is shown here. Note that the
base of each tra ns istor is brought out for
external co nnection to bonding pads.
That was common in ear ly circuits , espe­
cial ly expe rimental ones, as t ransistor
parameters varied widely and were often
measured to provide better qual ity control
in manufacturing ,
BARRY L. ORNITZ
Kingsport, TN

CABLE TV
Although I see the advantage of a cable­

ready TV with its bui lt-in conve rter and
decoder (editorial, RadiO-Electronics,
June 1981) , I do not share your hope that
the cab le companies wi ll necessa rily re­
duce their subscript ion fees, just because
they no longer have to supply such equip­
me nt themse lves. Do telep hone rates go
down because one is able to buy a tele­
phone set from other manufactu rers than
Ma Bell ?

As for the consumer having a " choice,"
t he prob lem is not whether the converte r
co mes wit h the TV set or from the cab le
co mpany- or whether the cab le company
attaches some gizmo to the subscriber's
set. The problem ar ises from the manner
in wh ich free competition fo r the viewer's
dollar is hindered by local governments
wh ich give monopoly rights to cable com­
panies in their jurisidictions. Such cab le
companies shou ld no more have mo nopo­
l ies on righ ts to sell electric signals than
McOonalds have to sell hamburgers.

In my view , the only consumers who
now have a real choice are those who con­
struct their own decoders and inte rcept
signals from pay-TV, because they recog ­
nize that the idea of a private company
charg ing a fee for pic king up electromag­
net ic waves from the air, whic h is publi c
property, is not too different from the idea
of allowing some pr ivate profit-maki ng
f irm to set up toll booths along inter­
state highways.
BUD DAMNJANOVITCH,
Utica , MI R-E

Presenting the first
component tester
with a built- in
oscilloscope.

The HM 307.

Component Test Patterns

CIRCLE 82 ON FREE INFORMATION CARD
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--TrenaJltor B~E B·E 1 uF+ 68 ohms

--Capacitor 33 uF Tranl lstor E-C

Why b.uy just an ~scilloscope? For just $405, you can buy the Hameg 307, a high qualit y
10 MHz OSCilloscope, With the added bonus of being able to test elect rical components. With
the press of just one button, you can test transistors, diodes, zeners, capacito rs (in circuit
or notll) and more. The HM 307's light weight (8 lbs.l and sturdy construct ion make it equally
at home in field or on the test bench, ideally suited for T.V. repair work. Bandwidth DC ...­
10 MHz (-3dB) • Y amp range 5mV/ cm to 20V/ cm • Max. input voltage 500V (DC +peak AC)
• Timebase .5 I's /cm to .2s/ cm • Trigger sens. 3mm (2Hz to 30MHz) • Built-in square wave
generator 1kHz for probe alignment (.2V ± 1%). The HM 307...more than just an oscilloscope.

UL_~~ft~~--_1-I A 1'1 E G 88-90 Harbor Rd . Port Washington N.Y ., 11050
Tel: (516) 883-3837



EQUIPMENT REPORTS

PRIC5!VALUE

TV-20

EASE
OFUSE

OVERALL
PRICE

PRIC5!VALUE

INSTRUCTION
MANUAL

Realistic

T EL EVISION VIEWERS HAVE LONG HAD
to endure the poor sound-quality that is
typic al of most home receivers, While
most TV sound is now transmitted with
the same frequency response as FM
radio, reproducing that sound faithfully
has not been a prime concern of most
manufacturers. A new product from
Radio Shack (1400 One Tandy Center,
Fort Worth , TX 76102) now offers you
an alte rnative, Intended as an addition
to your home component-sound-sys­
tem, the Realistic model TV-20 is a
complete 12-channel high-fidelity
monoph onic tuner.

Its circuit consists of a bipolar VHF­
TV turret tuner with an active mixer
(mos t TV tuners use a simple diode
mixer ) followed by a 41,25-MHz IF
stage. Two ceramic filters shape the IF
passband , and an LAI ISO FM limiter!
discrimin ator IC detect s the audio for a
single-stage preamplifier.

The tuning knob is located on the
front panel. A fine-tuning ring lets you
cente r the sound carrier for a TV chan­
nel much as you would adjust for the
sharpes t picture on a standard TV, The
41 ,25-MHz IF provides a 500-kHz AFC
holding-range and a signal-to-noise

continued on page 28

Realistic Model TV-20
High-Fidelity TV Tuner

CIRCLE 102 ON FREE INFORMATION CARD

remo ving the comp onent under test
from the circu it (although you should
be sure to switch the power off to elimi­
nate any possible shock hazard),

I had a TV set on the bench at the
same time that I was evaluating the
ESR Meter for this report, The symp­
toms indicated a bad electrolytic. A
quick check with the meter showed that
one section of a four-section filter
capacitor was bad , (How would you
like to try finding that by trial and error!)
Bridging an electrolytic into the circuit
eliminated the problem , confirming
what the meter had indicated . What
could be easier? The meter had success­
fully discovered the problem in a
minimal period of time, and I didn 't
even have to tum the set on!

The meter can also be used to check
a capacitor for loose leads, Simply con­
nect the suspect component to the
meter and flex the capacitor 's leads. A
loose connection will be revealed by a
change in the capacitor 's ESR reading.
The meter will also detect and reveal a
" dry" electrolytic ,

The ESR Meter has a range of I to
10.000 /IF, Its circuit uses two IC' s and
two transistors, and is con structed on a
single epoxy-glass PC board mounted
in a case measuring 6Y<1 x 3~ x 2\12
inches; a schematic diagram is included
with the instructions. The layout is not
crowded , and that should make ser­
vicing a snap-if it' s ever required, The
unit requires two " C" cells for opera­
tion and the expected battery life is
about 200 hours,

The device is covered by a 60-day
guarantee. It is quite easy to use, but .
as with any other new piece of equip­
ment. be sure to read the instructions
carefully first so that you get the most
out of it.

If you' re in the market for a capacitor
tester, be sure to keep this one in mind.
While the way it tests capacitors may
be unconventional, it works, and works
well. Once you discover this little de­
vice , it is sure to become one of the
most useful instruments on your work­
shop or service bench .

The ESR Meter sells for $99.00 and is
available only from the manufacturer:
Creative Electronics. 14l7N. Selfridge,
Clawson, MI 48017. R-E

Creative Electronics
ESR Meter

EASE
OFUSE
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INSTRUCTION
MANUAL

Creative Electronics ESRMeter

OVERALL
PRICE

WHETH ER IT IS A CAPACITOR, INDUCTOR,
or something else, every electronic
component causes a voltage drop across
it when it is used in a circuit. That
means that every component has a
measurable resistance associated with
it (in addition to its capacitance, in­
ductance , etc. ). The ESR Meter from
Creative Electronics uses that resis­
tance. called ESR (Equivalent Series
Resistance) , as the means of testing
electrolytic capacitors,

Thi s is not ju st another capacitor
tester: It is one of the few really new
pieces of test equipment to be intro­
duced in many years, Perhaps the best
way to explain the advantages of using
a component's ESR for troubleshooting
is to quote a few lines from the unit' s
instruction manual:

' ' ...We have yet to find an elect ro­
lytic capacitor w ith normal ESR
whose circuit fa ilure was due to
capa ci tance change alone... The
real problem with electrolytics isn 't
capac itance change, it' s ESR
change !"

The ESR Meter will uncover circuit
defect s resulting from defective electro­
lytic capacitors that might otherwise go
undetected. and can be used without
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LOOK!
a NE\N

DIGITALS
FROM VIZ

They can make your job a lot easier.

NE\N .. .DUAL INPUT, AUTORANGING 372 DMM
It does the job of two autoranging DMMs
but costs about 30% LESS. Tal k about con­
venience. Youcan measure or monitor volt­
age, current or resistance from two points
in a circuit. Extra bright digital LED display.
Accurate to 0.1 % DCV, ± 1 digit. Auto-zero,
auto-polarity, autoranging. Just push panel
buttons to preprogram the instrum ent to

perform the function you want. Measure
any value from 1 millivolt to 1000V DC
(750V AC). Measure audio frequencies to
20kHz (up to 10V). From 1 microamp to 2A
DC or AG. High or low power ohms from
1 ohm to 20 MO. You 'll soon find it to be
the most used instrument
you own! WD-753 $384.95.

NEW ...
MULTI-COUNTER

A dual input counter with frequency range
from 5 Hz to 125 MHz. ror audio , video,
CB and other high-frequ ency app lications .
Four gate times from .01 to 10 sec. Sensi­
tiv ity 15 mV. Acc uracy 3 ppm ± 1 cou nt.
WD-755

$279.95

v.o-l:I l
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NEW ...
DIGITAL POWER LINE MONITOR

Easy-to-read 3 digit LED display has large
bright O.D-in. dig its. Indicates brown -out
condition. Instantly shows line vo ltage
f luctuat ions. Range from 0 to 500 VAC.
Freq . 50 Hz to 60 Hz. Curre nt limit 8A.
Compact-approximately
4 x5 x3in. WD-121 $89.95

NEW . .. DOUBLE SLOT SUPPLYST
POWER SUPPLY

Outputs at 5V or 13VDC, prec ision ad­
justable ± 1YN, 0 to 7.5A. curre nt limiting.
Lab quality test logic or mobile equipment.
Read digita lly vo lts and amps or use as
o to 99V DC external vo ltmete rs on two
large 3-digit LED
displays. WP-709 $299.75

NEW SUPPLYST™
40W POWER SUPPLIES

Laboratory quality power sources, each with two bui lt-in
3 dig it meters to measure or monitor voltage or current.
Adjustable current limiting. Choice of fou r supplies:

,------ VIZ RELIABILITY - - - - - -,
VIZ is a 50 year-o ld company. Our instruments are

ful ly warranted , parts and labor, for a year .
All items tested to NBS standards . We offe r

serv ice and parts availability for a minimum of
ten years. Over 15 repair depot s in U.SA

Single output Single output Dual output Triple output 0-2OV, 750mA.
0-20V,O-2A 0-40V,O-1A 0-20V, 0-1A. 0-20V, 0-1A. 0-20V, 750mA.'5V, 4A.

WP-711 5244.95 WP-712 5256.9 5 WP-713 5324.95 WP-714 5368.95
Want fu ll tec hnical detai ls and a demonstration? Call to ll-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 , PA 19144
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Chromatics Chroma Chime
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THE CHROMA CHIME ELECTRONIC DOOR
chime does a lot more than its name
implies, as I recently discovered when
myoid doorbell gave up the ghost and
had to be replaced.

It doesn 't ju st go "ding-dong, " like
myoid one (that one actually only went
"clunk" , which is one reason I re­
placed it), but can play several bars of
any of 24 different melodies-from the
standard Westmin ster chimes to "God
Sa ve the Queen" ("My Country ' tis of
Three") or Rossini 's "William Tell
Overture"-with 21 more still to choose
from.

The Chroma Chime also feature s two
inputs; it will play one tune if there's
someone ringing at the front door , and
a different one if there 's someone at the
back.

It can be operated from two nine-volt
batteries ("standby" current drain is
less than 0.5 Il A ) or, if a 12-to-16-volt
bell transformer is already available­
as would probably be the case if an old
unit were being replaced-that power
source can be used . If the Chroma
Chime' s built-in speaker isn 't adequate
for you (and I can hear it throughout

co ntinued on page 32
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Chromatics
Chroma Chime

Electronic Door Chime

If you are interested in high-quality
television audio , the Realistic model
TV-20 merits your con sideration. It
sells for $79.95, and is available at
Radio Shack . R-E

Model 135. First
4'/ z-digit DMM with
hand-held
convenience ... $235

LEVEL control varies the audio-output
level from zero to 1.5 volts for a I-milli­
volt input.

Rear-apron terminals include two F­
type TV connectors for coaxial cable;
sc rew terminals are also available for
twin-lead. Don 't be mislead by the
se parate left-ch annel and right-channel
output jacks- this is not a stereo unit.
The jack s are connected in parallel and
merely assure that the input signal to
your amplifier is balanced.

Hou sed in a wood-grain-finish plastic
cabinet with an anodi zed-aluminum
front panel , the unit measures 6\12 x 2M!
x 5\12 inches and weighs 2\12 pounds. It
requires 117-volt s AC for operation.

Case $10.00 Shippin g $3.00

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800·223·0474

ADVANC£ IS PROUD TO INTRODUCE the
Line of High auality Digital Multimeters

Featuring The New 130 Hand-Held DMM

ACCURACY SENSITIVITY

MODEL DCV DCA ACV ACA rl DCV DCA ACV ACA rl

130 0.5 % 1 % 1% 2 % 0. 5% 100!'V l!,A l 00!'V l!,A l 00m rl

131 0. 25 % 0.75 % 1 % 2 % 0.2 % l 00!'V l !,A lOO!'V l!,A l00mrl

135 0.05 % 0 .5 % 1 % 1.5 % 0.2 % l00!'V 10lLA l 00!'V l !,A lOOmrl

Rugged DMMs from Keithley - all feature large, bright
LCD display, easy-to-use rotary switches, externally accessible
battery and fuse , lOA current range , diode test capability, low
battery indicator, cushioned components.

Model 131. Similar Model 130. Our
to Model 130, with most popular model,
increased the price/perfor-
accuracy $134 mance champ. .$125

KEITHLEY

•

co ntinued from page 26

5~ WEST 45th STREET. NEW YORK. N Y 100362 12·687·2224

EQUIPMENT REPORTS

ratio of 60 dB (using a I-millivolt input
on channel 8). Primary image reject ion
on channel 8 is 58 dB ; IF rejection is 45
dB. The IF limiter' s AM suppression is
rated at 46 dB .

Distortion from the unit is claimed to
be less than 0.5% within 3 dB. IHF (In­
stitute of High Fidelity) sensitivity is
rated at 7 microvolts, with a 3-dB limit­
ing sensitivity of 3 microvolts . Maxi­
mum signal-handling capacity is given
as 200 millivolt s . A front-p anel OUTPUT
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EQUIPMENT REPORTS
con tinued fro m page 28

my hou se). an externa l speake r is avai l­
able as an option.

How it works
The heart of the Chroma Chime is a

Texas Instruments TMS 1000 micropro­
cessor. That IC not only provides the
logic needed to play the tune that is
selected , but also ca nies all 24 tune s in
its on-board ROM.

When a doorbell butt on is pressed.
the microprocessor checks the melody­
selector switches to see which tune is
required. Having determined that, it then
looks up the selected tune in its ROM
and generates the appropriate audio
output.

That signal is then amplified and pro­
cessed to remove some of its square­
wave characteristics and make it sound
more like a chime or other musical
instrument .

The user can select the tempo of the
melod y (how fast it will be played) and.
by mean s of the DECAY control, how
quic kly the tones die away. The tempo
circu itry also enriches the sound by
generating a tremelo effect.

The audio output can be made to
sound like anything from the output of

a signal genera tor to a sharply-plucked
violin string. I've set mine to approxi­
mate the sound of a harpsichord .

The microprocesor automatically
shuts off the device when the selection
is ended . whether or not the doorbell
butt on is still depressed . There is an ex­
ception to this . thou gh. Several pieces
("The Star Spangled Banner ." for ex­
amp le) have an "extended-play" op­
tion-if the button is still depre ssed. a
few more bars will be played . Then the
microprocessor shuts the unit off. ex­
tending battery life.

Design and assembly
Although the Chroma Chime is ava il­

able as an assembled unit . I chose to
build the kit version.

The assembly manual is better written
than average, and is well illustrated .
The PC board is screened with the out ­
lines of the components. to make things
still eas ier for the builder.

Although the IC used is manufactured
by TL the unit itself was designed . and
the manu al written , in England . Here
are a few hints that may simplify mat­
ter s for tho se unfamiliar with life
abroad:

First. English technology sometimes
differs from our own . For example: a
"skeleton pot" is a trimmer pot. Tho se
pot s are referred to as " RV l," "RV2."
etc . "RV" probably stands for "resis-

tor. variable."
Also. transistor pinout is frequently

"CBE " or "ECB, " while ours is
usually "EBC. " It' s poss ible that any
of several tran sistors may have been in­
clud ed in your kit (all the types are
illust rated) and it' s necessary to chec k
the part numbe rs against the pinouts
show n in the manual to make sure that
you' re installing the components cor­
rectl y.

(My kits contained several transis­
to rs whose number s were identical. ex ­
cep t for the last lett er. Naturally. I
ignored that lett er and installed eve ry­
thing back ward s. Fortun ately, no harm
was done. The transistor s were re­
moved and reversed . and the unit func­
tioned as promised .)

The switches used to select the tunes
are a bit unusual. The switch cont act s
are part of the PC-board foil pattern.
and are contact ed by spring-loaded
wiper s. Although unorthodox. the sys­
tem work s well.

Th e case is white plastic with con­
cea led. but easily access ible. adjust­
ment and battery compartments. and
will blend in with most decorating
schemes. Installation instru ctions are
det ailed and easy to follow.

The Chrom a Chime is a clever appli­
cation of LSI technology and. whether
yo u buy it " ready to go. " or as a kit . is

co ntinued on page 36
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The Price Hit
The Professional
The Exclusive
The Winner of "if 80"

NEW METER DESIGN:
• Extra Large Display in a Pocket Size Meter
• Hand-Free Operation With Neck Strap
• Adjustable Read-Off Angle
• Automatic Battery Turn-Off
• Safety Probes

subject to change without notice.

or write for additional Information on our LINE OF RECORDERS

lie
BROWN BOVERI

GOERZ
METRAWATT

U.S.A.
BBC - METRAWATT/GOERZ

Raritan Center
165 Fieldcrest Avenue

Edison. N.J. 08837
Phone: (201) 225-4414 • Telex: 84 44 31

CIRCLE 63 ON FREE INFORMATION CARD

CANADA
RADIONICS LIMITED

Scarborough. Ontario (416) 292-1575
Montreal. Quebec (514) 335-0105

Ottawa. Ontario (613) 521-8251
Vancouver. B.C. (604) 732- 7661



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 7XRO-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
• Multi-dimensional string and numerical
arrays
• Plus shipping and handling . Price Include s conne ctors
for TV and cassett e. AC adapto r. and FREE manu al.

• Mathematical and scientific functions
accurate to 8 decimal places
• Unique one-touch entry of key words
like PRINT, RUN and LIST
• Automatic syntax erro r detection and
easy editing
• Randomize functio n useful for both
games and serious applica tio ns
• 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 sto re and recall
programs by name.

If you already own a ZX80
The 8K Extended BASIC

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

ZX80 for only $39.95, plus shipping
and handling-complete with new key ­

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

special skills or too ls 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 ch ip, your
ZX80 will also be equipped to use the
ZX Printer and Sinclair software.

Warranty and Service Program··
The Sinclair ZX81 is covered by a

10-day money-back guarantee and a
limited 90-day warranty that includes free
parts and labor through our national
service-by-mail facilities.
"Does not apply to ZX81 kits.

NEW SOFTWARE:Sinclair has
published pre-recorded pro­
grams on cassettes for your
ZX81, or ZX80 with 8K BASIC.
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 ZX81,
or ZX80 with 8K BASIC. 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 ZX80,
with or without 8K BASIC).
Cost is $99.95, plus shipping
and handling.

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



$4.95

AMOUNTQTY.

TOTAL

4.95

39.95

99.95

99.95

PRICEt

$149.95ZX8l

ZX8l Kit

Shipping and Handling

To ship outside USA add $10.00

8K BASICchip (for ZX80)
.-------------+- - - -j-- - -t- --- ---i

6K Memory Module (for ZX8l or ZX80)

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

t U.S. Dollars

NAME- ----- -- ---1

ADDRESS ---1

Introducing
theZX81 kit

If you really want to
save money, and you enjoy
building electronic kits, you
can order the ZX8l 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 ZX8l 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 computers.
The ZX8l 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 ZX8l 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.o: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 VISAready.

These numbers are for orders
only. For information, you must write to
Sincla ir Research Ltd ., One Sinclair Plaza,
Nashua, NH 03061.

!5iinr::lair
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continued fr om page 32

EQUIPMENT REPORTS Visit Your Heathkit
Electronic Center*
where Heath /Zenith Products are
displayed, sold and serviced.
PHOENIX,AZ BRIDGETON, MO
2727 W. IndianSchool Rd . 3794 McKelvey Rd .
602-279-6247 31 4-291 -1850
ANAHEIM , CA OMAHA, NE
330 E. Ball Rd. 9207MapleSt.
714-776-9420 402-391-2071
CAMPBELL, CA ASBURY PARK NJ
2350 S. BascomAve. 1013StateHwy: 35
408-377-8920 201-775-1231
EL CERRITO, CA FAIR LAWN NJ
6000 PotreroAve. 35-07 Broadway (Rt.4)
415-236-8870 201-791-6935
LAMESA, CA
8363 CenterDr. AMHERST, NY
714-461-0110 3476Sheridan Dr.
LOS ANGelES CA 716-835-3090
2309 S. Flower St. JERICHO, 1.I. NY
213-749-0261 15JerichoTurnpike
POMONA, CA 516-334-8181
1555N. OrangeGroveAve. ROCHESTER , NY
714-623-3543 937Jefferson Rd .
REDWOOD CITY, CA 71 6-424-2560
2001Middlefield Rd . N. WHITE PLAINS, NY
415-365-8155 7 Reservoir Rd .
SACRAMENTO , CA 914-761-7690
1860 Fulton Ave. CLEVElAND,OH
916-486-1575 28100 Chagrin Blvd.
WOODLAND HILLS, CA 216-292-7553
22504VenturaBlvd . COLUMBUS OH
213-883-0531 2500Morse'Rd.
DENVER, CO 61 4-475-7200
5940 W. 38th Ave . TO LEDO 0H
303-422-3408 48S.ByrneRd.
AVON, CT 419-537-1887
395 W. Main St. (Rt.44) WOODLAWN OH
203-678-0323 '
HIALEAH Fl 101 33Springfield Pike
4705 W. l'6thAve . 513-771 -8850
305-823-2280 OKLAHOMA CITY, OK
PLANTATION FL 2727 Northwest
7173 W B ' B Expressway

. roward Ivd. 405848 7593
305-791-7300 - -
TAMPA, FL PORTLAND, OR
4019 W. Hillsborough Ave. - see Vancouver, WA
813-886-2541 ' FRAZER , PA
ATLANTA, GA 630Lancaster Pike
5285 Roswell Rd . (Rt.30)
404-252-4341 215-647-5555
CHICAGO ,IL PHILADelPHIA, PA
3462-66 W. DevonAve. 6318 Roosevelt Blvd.
31 2-583-3920 215-288-0180
DOWNERS GROVE, IL PITTSBURGH, PA
224 OgdenAve . 3482 Wm . Penn Hwy.
312-852-1304 412-824-3564
INDIANAPOLIS, IN WARWICK, RI
2112 E. 62nd St. 558GreenwichAve.
317-257-4321 401-738-5150
MISSION, KS DALLAS TX
5960 LamarAve . 2715Ross Ave
913-362-4486 214-826-4053.
LOUISVILLE, KY FORT WORTH TX
12401 Shelbyville Rd . 6825-AGreen'Oaks Rd .
502-245-7811 817-737-8822
KENNER, LA HOUSTON TX
1900 Veterans 1704 W. Loop N.
MemOria l Hwy. 71 3-869-5263
504-467-6321
BALTIMORE MD SAN ANTONIO, TX
1713 E Jopp'a Rd 7111 Blanco Road
301-661-4446 ' 512-341-8876
ROCKVILLE MD MIDVALE, UT
5542 Nicholson Lane 58 East 7200 South
301-881-5420 801-566-4626
PEABODY MA ALEXANDRIA, VA
242 Andover St. 6201RichmondHwy.
617-531-9330 703-765-5515
WELLESLEY MA VIRGINIABEACH, VA
165 WorcesterAve. 1055 IndependenceBlvd.
617-237-1510 804-460-0997
DETROIT, MI SEATTLE, WA
18645 W. Eight Mile Rd . 505 8th Ave. N.
313-535-6480 206-682-2172
E. DETROIT, MI TUKWILA, WA
18149 E. Eight Mile Rd . 1543953rd Ave . S.
313-772-0416 206-246-5358
HOPKINS, MN VANCOUVER, WA
101 ShadyOak Rd . 516 S.E. Chkalov Drive
61 2-938-6371 206-254-4441
S1 PAUL, MN MILWAUKEE, WI
1645 White BearAve. 5215 W. Fond duLac
61 2-778-1 21 1 414-873-8250
' Units of Verilechnology Electronics Corp. CP-199R2

In a seco nd or two, you' re left with a
clean lead and pad.

The melted solder goes through the
tip of the iron into a reservoir at the top
of the gun. The reservoir has a clear
"window " on each side of the gun so
that you can tell when it needs emptying.
The maint enanc e required for the unit
is minimal. A cotton ball is used to
catch most of the solder in the reservoir.
When it becomes clogged, all you do is
unscrew a cap on the rear of the gun
and remove and replace the ball-the
unit comes with an ample supply of
them. The gun tip should be cleaned
afte r every 50-60 desoldering opera­
tion s (that should co ver a couple of
days ' average work) using a rod (more
on that later) supplied with the unit.
Cleaning, which serves to remove any
solder not caught by the cotton ball,
should be done with the tip hot. A
secondary filter, near the cabinet in the
vacuum line , should be cleaned with
alcohol once a week.

Five different-sized tips are included
with the unit. The tips can be changed
even when hot-but I recommend using
a pair of pliers, not your fingers! Every­
thing you need to use the desoldering
system comes with it: ext ra cotton
balls, a spare fuse (3 amp s), a cleaning
sponge, and a kit of the cleaning rods .
The cleaning rod s (one for each tip size)
and a small file are stored in a metal
case that is attached to the cabinet by a
chain, so that the rods are always the re
when you need them .

Using the Hot Vac is simple. The
same knob is used to turn it on and to
set the operating temperature. A red
pilot light on the cabinet' s front is lit
when the unit is on . When you first
turn the unit on, set the ope rating tem­
perature to maximum and let the iron
heat up for about 10 minutes ; then
select the temperature range you re­
quire. When the gun is not in use, it is
slippe d in the ceramic-lined holder on
the side of the cabinet.

The onl y thing that is the least bit
tricky about using the desoldering sys­
tem is tht you have to be careful not to
hold the vacuum control-button down
too long. If you do that, the air stream
cool s off the tip , and you have to wait
until it heat s up again befo re going on.
One quick push is all you need ; try it
for yourself and you' ll see.

Of course , the only way to see if
something really wor ks is to try it out. I
set up the Hot Vac on a bench and lo­
ca ted a disc arded PC board from a
junked TV -set. I was able to remove
about 80 component s in 45 minutes.
Th ey includ ed everything from transis­
tors and capacitors up to a coupl e of
controls an d a heavy-lugged trans­
former. I did have some trouble with
the transformer; its lugs were !4-inch

continued 0/1 page 95
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Ungar

a worthwhile investment for the home­
owner.

The Chroma Chime kit sells for $39.95,
postpaid, from Chromatics, River Way,
Harlow, Esse x, England . An assembled
version can be ordered for $49.95 from
Timely Products Corp ., 222 W. Adams
St., Chicago, IL 60606. R-E

A TOOL-HAPPY TECHNICIAN LIKE MYSEL F
always enjoys finding something that
really doe s the job. The model 4000 Hot
Vac desoldering sys tem from Ungar
(Division of Eldon Industries , Inc., PO
Box 6005, Compton, CA 90220) is just
such a device . In operation, the solder
is first melted , and then sucked into a
reservoir by a built -in vac uum pump .
The whole operation is very fast, and
speeds up bench work con siderabl y.

The sys tem consi sts of two units: a
small cabinet that hou ses the vacuum
pump and motor, and the desoldering
gun. The gun is connected to the cabinet
by the vacuum line and the control
wiring. The gun's heating element is set

~ to the desired temperature by a cont rol
z knob on the front of the cabinet.
a? The gun ' s sc rew-on tip is hollow. To
t- desolder, simply place the tip of the guno
~ over the solder you wish to remove,
UJ and when the solder has melted , push
6 the button on the left side of the handle.
~ That button starts the vacuum pump,
a: and the solder is removed very quickly.

36

Ungar Model 4000
Hot Vac Desoldering

System



WHAT'S THE KEY
TO BUYINGACOMPUTER?

Look beyond the computer. Look at how the total
system- hardware, software, support, service­
meets your needs , today and tomorrow. That's the
key. When you choose a computer source, you
choose a long term partner who must stand by you
with total support. And no one stands by you like
Heath /Zenith .

Software
Including word processing ,business applications,
versatile utility programs, and the Heath Users '
Group library of over 500 low-cost programs for
home , work or play.

And a choice of three operating systems, including
CP/M by Digital Research for compatibility with
thousands of popular CP/M programs.

Languages
For your own custom programs, Microsoft languages
are available in BASIC (compiler and interpreter),
FORTRAN and COBOL.

Self-Study Courses
Learn at your own pace with Programming Courses
that teach you to write and
run your own programs
in Assembly, BASIC ,
Pascal or COBOL.

For the business person, Computer Concepts for
Small Business helps you evaluate the ways a com­
puter can benefit your business. And for the novice,
Personal Computing is a complete introduction to
computer fundamentals and BASIC Programming.

Support
Before and after the sale we work with you to con­
figure the system that serves you best. We help you
get your system up and running smoothly. Assist­
ance is always just a phone call away.

Service
Friendly, experienced technicians are avai lable,
either over the phone or at any of the 56 Heathkit
Electronic Centers nationwide.

Visit your Heathkit Electronic Center*
Pick the store nearest you from the list at left. And
stop in today for a demonstration of how Heath/
Zenith Computer Systems can serve you. If you can't
get to a store, send $1.00 for the latest Heathkit
Catalog and the new Zenith Data Systems Catalog
of assembled commercial computers. Write to

Heath Co., Dept. 02(}834,Benton Harbor,
M149022.

Pick a strong partner.
Heath/Zenith &You.

HEATH/ZENITH

Your strong partner

"u mts of Veritechnology Electronics
Corporation in the U.S.

Specifications subject to change without not ice .

Cp·203A



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

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

D I don't have the time.

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

D I can't afford any more education.

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

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

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

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

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

Associate Degree
Now, CIE offers an Associate in

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

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

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

Your FCC License can impress
employers.
For some electronics jo bs, you must
have your FCC License. For others,
employers usually consider it a mark in
your favor. Either way, your License is
government-certified proof of your
knowledge and skills. More than half
of CIE's courses prepare you to pass
this exam. Surveys show that some
80070 of CIE graduates who take the
exam are successful.

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

I 1776 East 17th Street, Cleveland. Ohio 44114

• Accredited Member National Home Study Council

I•• Address Apt. _

•

City _

State Zip, _

• Age Phone (area code) _

• Check box for GJ. Bill bulletin on Educat ional Benefits: 0 Veteran

• MAIL TODAY!

r····_·····
• C IE Cleveland In titute

of Electronic • Inc.

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

Be honest with yourself. Are
the reasons really excuses? You
already know enough about
electronics to be interested in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into results.
You don't have the time. Be realistic .
All you have in life is a period of time.
Use it. Try to know more tomorrow
than you do today. That's the proven
way to success. CIE studies require just
about 12hours of your time a week, two
hours a day. You probably do have the
time.
Electronics sounds like it may be hard
to learn . You already know something
about electronics or you wouldn't be
reading this. Now, build on that. CIE
Auto-Programmed ~ Lessons help you
learn . Topics are presented in simple,
logical sequence. All text is clear and
concise for quick, easy understanding.
You learn step by step, at your own
pace. No classes to attend. Nobody
pressures you. You can learn .
You can't afford any more education.
Actually, you can't afford NOT to
gain the skills that can put you ahead of
the others. You know what inflation is
doing to you now. Education-learning
a skill-is an inflation-fighter that can
be yours. If you are not able to pay full
tuition now, CIE will lend you funds on
a monthly payment plan.
You have a family now. All the more
reason why you have the responsibility
to advance yourself. For the sake of
your family. Do you want them to have
what you had or have more than you
had? The choice is yours . Electronics is
a rewarding career choice. CIE can help
you to get started on that career.
You're there. We're here. How does
CIE help you learn? First , we want you
to succeed: You may study at home, but
you are not alone . When you have a
question about a lesson, a postage
stamp gets you your answer fast. You
may find this even better than having a
classroom teacher. CIE understands
people need to learn at their own pace.
When CIE receives your completed
lesson before noon any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That's
how CIE helps you learn.
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Digital Multi-Meters
With 10Amp AC/DC Range

• Unprecedented Five-Year WarrantyI
• Autoranging on Volts and Ohms
• Range hold button for manua l oper­

ation override (EZ-6l lO)
• Measures AC/DC Volts. AC/DC

Amps. AC/DCMA and Ohms
• Easy-to-read 3~ digit display
• Autopolarity
• Low battery drain. 300 hours con -

tinuous operation
• Low battery warning sign
• Low Power and Normal Ohm ranges
• Cont inuity Buzzer (EZ-6l lO)
• Safety fused

• Autoranging and Autozeroing
• Large . ea sy-ta-read 3~ Digit LCD

display
• Measures true rms
• Read volta ge. current and power

without having to interrupt or shut­
down service or equipment

• Practica lly free from the influences
of ext ernal magnetic fields

• Large jaws accept conductors up to
I~ inches O.D.

• Easy one-hand operation
• Extremely safe
• Analog output cord can be cttcchec

to recorder for continuous AC
monitoring

• Data Hold switch to freeze reading
in dimly lit areas.

• Warranted for six (6)months

RANGES
EZ-6110
DCVO-1000
ACV 0-600
AC/ DCAO- 10
AC/DCMA 0-200
nO-2000Kn
LowPower n :

0-2000Kn
Continuity Buzzer

EZ-6220
DCVO-1OO0
ACVO-600
AC/ DCA O-10
AC/DCMA 0-200
n O-2000Kn
LowPower n:
0-2000Kn

5-Autoranges
4-Autoranges
1-Range
2-Ranges
5-Autoranges

4-Autoranges

5-Autoranges
4-Autoranges
1-Range
1-Range
5-Autoranges

4-Autoranges

• Tests for both Phase Sequence and
Open Phase

• Large window for easy viewing of
rotating Phase Sequence disc

• Lamps on front panel indicate Open
Phase

• Checks a variety of 3-phase power
sources from llOACV to 600ACV

• Sealed against dust
• No exposed metal parts
• Shock resistant plastic housings
• Designed to work at a frequency of

SO-60Hz
• Large industrial-size alligator clips

with color coded insulators
• Palm-size. lightweight
• Comes with Soft-Pak carrying case
• Warranted for six (6)months

Formore information on theAWS
line of test instruments call your
distributor today or contact A.W.
Sperry Instruments lnc ., 245Marcus
Blvd., Hauppauge, N.Y. 11788.
800-645-5398 Toll-Free (New York,
Hawaii, Alaska call collect
516-231-7050).

RANGES
SPM-2011
ACV 0-600 Vrms
ACA 0-20 Arms
AC Power 0-20kW

SPM·2012
ACV 0-600 Vrms
ACA 0-200 Arms
AC Power 0-200kW

2-Autoranges
2-Autoranges
2-Autoranges

2-Autoranges
2-Autoranges
2-Autoranges

A.W. SPERRY INSTRUMENTS INC.
The lIeasurable Advantage

CIRCLE 'ZT ON FREE INFORMATION CARD





FIG. 1-BY REQUESTINGTHE APPROPRIATEpage number, you cen re­
ceive detailed weather and travel Informatlon-lncludlng weather map•.

FIG. ~ANTlOPE, THE FRENCH videotex system, uses a parallel-attrtbute
aystem that permits hlgher-quallty graphics.

on one of the unused lines in the TV
picture and , through a decoding de­
vice, is superimposed over the image
being viewed.

Videotex uses several lines from the
vertical blanking-interval to carry
both video and textu al informa tion in
digitized form for decoding and use by
viewers equipped with devices designed
to extract that information and dis­
play it on the screen. How it is done
will be described in detail in the second
part of this article.

What makes videotex different from
closed captioning is the fact that the
data is transmitted at a much more
rapid rate-typically 5.727272 MHz
-and is not tied into the "real-time"
image normally seen. Not ju st one or
two lines of text are available , but
whole pages-up to several hundred
of them-can be selected by a viewer
with a videotex decoder. And that
includes not only text, but pictures, as
well; detailed weather information
(Fig . I) is as easy to receive as the
words "RAIN TOMORROW."

Through videotex, the viewer can
have over-the-air access to local or
international news ; information of
special interest to him, such as weather
or financial reports; or even local
shopping information. The Sears cata­
log, currently being distributed in test
areas on videodisc. could be available
nationwide by means of videotex.

And that last item leads us into the
other application of videotex. for, if the
system is interactive. the user can not
only look at the items in the catalog,
but also purchase them .

As we described videotex originally,
anyone of a number of "pages" could
be selected for viewing, for the in­
formation of the user. While, in many
instances. that type of service would
be all that was required , it would
frequently be convenient for the user
to be able to respond to the information
he received.

For example, let's say that you
wanted to know who had flights from
your airport to New York (or from
New York to somewhere else) on a

given date , and what the rates were.
With video tex that would be easy.

Suppose that you found a flight that
was convenient for you and wanted to
make a reservation. With interactive
videotex , you could request a reserva­
tion on that flight, pay for it with a
credit card, and receive a confirma­
tion ... all in a minute or so!

Similarly, you could look through a
catalog, or the video flyer from a local
market , and make your purchases-for
delivery . or to be picked up later when it
was more convenient for you.

Interactive videotex
Obviously, you can't talk back to

your TV set-otherwise you'd have
done it long ago! Even with a simple
videotex decoder, the best you can do
is select the page(s) of information you
want. What' s needed is something
more .

Fortunately, digital-computer com­
munications created the need for a de­
vice known as the modem (for MOdula­
tor/D EModulator). That device allows
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FIG. 2-THE BLACK LINES between dltlerent-eolored areas are char­
acteristic of the serial-attribute system used by Prestel.

FIG. 4-TELIDON ALLOWS shapes and special character-sets to be de­
fined and then recalled by a single command.



FIG. S-THE MODEM shown at left Is required for Interactive videotex using t Isphone lines lines.
Tow-way cable service would use an Interface between tha user's keypad or keyboard and the
cable line.

CHARACTER
GENERATOR
(ROM/RAM)

VIDEOTEX DATA FRAME
FROM TV MEMO RY
RECEIVER (RAM)

1 I t
DATA

TOVIDEO
VIDEO DISPLAY... ACQUISITION r-- CONTROLLER r-- GENERATOR

UNIT (ROM)

f
KEYPAD

you to transmit digital informa tion over
telephone lines as audio tones. So. by
adding a keyboard and modem to your
videotex setup. you can talk back to a
computer connected to a videotex
sys tem.

For example. if you find a flight to
New York that meets your require­
ment s. you can dia l a telephone num­
ber connecting you with your nearest
videotex center and request a reserva­
tion on that flight. ..and receive im­
mediate confirmation. And. if that
flight is booked-up. you can make the
next-best choice. All on the spot.

Perh aps that sounds a bit familiar to
you-like the two-way Qube system
currently in use ove r cable-TV in the
Columbus. OH area. Qube does allow
viewer response. but only to a limited
degree-both as regards the degree of
response and the subjects to which you
can respond. Also. it is ava ilable onlv
over cable. Qube is pre-programmed
to look for simple "yes" or "no." or
numerical. responses. Videotex can
offer a lot more.

Equipment needed
To receive non-interactive videotex

the only thing that needs to be added to
your existing TV receiver is a decoder .
The decoder can be considered to have
five main sections: a data-acquisition
unit. RAM (Random Access Mem ory).
ROM (Read Only Memory). a video
generator, and a means for the user to
control the decoder. A rep resentative
videotex system is shown in Fig. 5.

The data-acquisition unit performs
two function s. First, it "tunes in" on
the vert ica l-blanking lines carrying the
videotex information-acting like a
very se lective TV receiver, as it were.
Second. it takes that information and
translates it from the ana log format
used to send it over the air (or cab le)
into a digital format (a series of logic­
l' s and O's) that can be used by the
decoder' s digital circu itry .

In the process it also converts the
incoming data from serial to paralle l
format. (That is necessary because.
wh ile the data is origina lly in para llel
form at-with all the bits making up a
single character or picture element
(pixel or pel) arranged side-by-side in
one block-the bits have to be sent
serially. one after the othe r. if they are
to be tran smitted on a video line.)

The RAM is used to store the data.
since it is received at a rate different
from that at which it will be displayed
on the TV screen.

The ROM is pre-programmed with
the inform ation necessary to translate
the digital information containing the
characteristics of a character or pixel
into a video image. In more sophis ti­
cated unit s. it may also contain a pro­
gram for overall control of the entire
decoder. In that context, a micro-

proc essor would be involved.
The video generator takes the data

output by the character/pixel-generator
ROM and turn s it into a composite­
video signal. similar to that from a TV
ca mera. The signal can either be fed
directly to a video monitor. or can be
superimposed on a carrier generated
by a RF-modulator and fed to the
antenna terminals of a TV receiver.

Finally. the controller. usually in the
form of a numeric keypad in receive­
only installations, allows the user to
select which page of videotex informa­
tion he wishes to see.

While it sounds comple x. an installa­
tion of that sort would fit easily into a
ca se the size of a cable-TV translator .

A two-w ay installation would not
require much more . The added element
would be a communications interface
- and possibly a typewriter-style key­
board-that would allow the user to

r---..,
I MODEM (FOR ~
I INTERACTIVE -

L
VIDEOTEX)
-'I _-J

I

+
TO

TELEPHONE
LINE

become more than a viewer and talk
back to the system in more than simply
"Show me page such-and-such" terms.

With an over-the-air videotex sys­
tem . that communication would have
to be via telephone. Such an arrange­
men t would require a modem, the de­
vice that allows digital infor mation (as
oppos ed to speec h) to be tra nsmitted
over telephone lines. The modem
would allow the videotex user to inter­
ac t with the information he had re­
quested from over-the-air transmis­
sions th rough his decod er.

By dialing a phone number and
giving his access code to a computer.
he could say. in effect. " I see that
fligh t 901 is open to Sail Francisco,
Please book me one first class seat Oil

that flight." The air line-booking com­
puter would accept his request , make
the res ervation (if it were still avail­
able). and cha rge the flight to his
credit ca rd. If the flight were booked
up. the compute r might suggest severa l
alternates.

Most cable-TV systems whose ap­
plications . are under consideration
today will provide two-way com­
munications. when they are put into
service. A dedicated cable channel
(or over-the-air channel) can transmit
enormously more videotex information
than can a few lines of the vertical
blank ing-interval.

The cable-system operators are
awa re of what the future holds, and the
communi ties whose franchises they
are competing for also know that they
will want more than just piped-in enter­
tainment. They will want to have the
ab ility to use their cable systems to get
information out of their homes as well
as into them.

What's available today
To date. videotex syste ms are still in

the testing stage. with much of the test­
ing having been done outside the United

States . A number of tests have taken
place, or are now under way in this
country, as well. Among the TV sta­
tions invo lved are WFLD in Chicago,
WETA in Washington, DC, and KCET
in Los Angeles.

There are three major systems com­
pet ing for acceptance. with several
others in -use in various part s of the
world such as Germany and Japan. All
offer one-way or interactive service.
but differ in the way information is
transmitted , decoded, and displayed
on the video screen.

The British Prestel (PRES s TELe­
phone) uses what's called a serial
attribute system (no relation to the
serial-transmission format referred to
earlier). It can transmit both text and
images. The images , however, are
rat her low in resolution (see Fig. 2),
being made up of rather large pixels. A
version of Prestel , ca lled Picture Pres­
tel allows full-color still video-frames
to be transmitted. (Other systems also
rhave this capability. The drawback, as
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we'll see later, is the length of time it
takes to transmit the picture. )

Antiope. from France. uses a paral­
lei-attribute sys tem. It permits some­
what mor e det ailed image s. without
some of the limit ations inherent in the
Pre stel sys tem. An exampl e of Antiope
is shown in Fig. 3.

The third sys tem, Telidon (from a
combination of Latin and Greek for
"distant image" ). was developed in
Canada, and is mor e flexible than
either of the othe rs . It also uses a
parallel-att ribute syste m but. instead of
relying on sha pes sto red in the de­
coder' s ROM, can download (trans­
mit from the sys tem's master memory
to the memory of the user' s decoder)
specific sha pes that can be used for
the application at hand and called
up by a single command. An example
of Telidon's capabilities is shown in
Fig . 4.

Detailed descriptions of the form at s
of each of those sys tems will be covered
in the ne xt part of this art icle .

In Britain and France (and in other
countries relat ed to them by culture or
video sta nda rds ) over 100,000 house­
holds have been equ ipped for vide ote x.
In addition, public videotex terminals
have been tried on a limited basis.

Both Pre stel and Antiope hav e been
sampled in this country. but the gen­
eral and specific results of the test s are
yet to be full y eva luated.

Electricity from coal, without
pollution

Dr. Richard Will iams . Fellow of the
technical staff of RCA Labs, Princeton, NJ,
has patented a process that uses coal to
produce electr ic ity, without burn ing the
coa l, eliminat ing the air po llution that is
normally caused by comm on coal-burni ng
gene rato rs.

The co nvers ion is not di rect. The pro ­
cess starts with passing steam over hot
coa l, produc ing carbon mon oxide and
hydrogen. (Th is process is used to make
the so-called "water gas" used in many
cities.)

The carbon monoxi de is then reacted
with hot sod ium hydroxide to form sodium
formate that can then be used in a fuel
cell to generate electric ity. The remaini ng
hydrogen is also usable in a fuel cell.

Orig inally conceived about 150 years
ago , fuel ce lls-in wh ich the oxidat ion of
a gaseous fuel produces elect rici ty in a
con t inuo us process-have been used to
provide energy for spacecraft . Now, be­
cause of the energy shortage. they may
be able to produce electricity eco nomi­
cally for many earth bound app licat ions.

Dr. Will iams po ints out that a coal-fired
steam plant can convert only about 30
percen t of the coal 's energy to electr ic ity,
wh ile prod uc ing undersira ble pollut ion.
The fuel cell can conv ert as muc h as 50
percen t of the coa l's energy to electricity,

Th e Canadia n Tel idon system is just
sta rt ing to make its presence known
here , altho ugh it has seen use in other
part s of the world. Trials of Te lidon
are und e rway by organizations such as
T ime. Inc .. the Times Mirror Cable
Co .. and AT&T. The first intends to
make as man y as 24 "magazines"
avai lable ove r the system. AT&T
has petitioned the FCC to make the
Telidon sys tem the U. S. videotex
sta nda rd .

Currently the EIA (Electronic In­
du stri es Association) is developing
a se t of standards which it hopes will
be adopted for use in this country. Th e
FC C is ex pec ted to start evaluating
that prop osal this year.

What's coming
While it was probably conceived

with the gen eral public in mind. most
applicat ions of videotex to date have
been directed to the busi nessman.
who , it was felt, co uld we ll afford its
se rv ices .

As personal computers have proven ,
though (through the introduction and
increasing use of the Source. MicroNet .
and other. smaller , computer net­
works) . there are man y indiuiduals
who want and need interactive infor­
mation utilities.

Th e "magazine" format wo uld see m
to indi cate the response of large organ­
izations to the public's wishes. Also,

Dr. RICHARD WILLIAMS of RCA shows the
steps in his method of using steam and coal to
produce electricity effi ciently.

w ithout producing pollutants during the
pr ocess .

RCA will g rant non-exclusive licenses
to use the Will iams patent.

Cellular system for mobile two­
way phone

The FCC has granted approval to
" cellular" mobi le radiotelephony. In cel­
lula r com municat ion, a service area­
such as a city- is divided into small areas,
called " cells," each with its own low-

banks , whose managers pre vious ly felt
that their co mputers might be "in­
vaded" by personal co mputers, are
beginning to open their doors to video­
te x transactions, seeing the videotex
system as a protective buffer be tween
their systems and the users'.

Along those same lines, owners of
personal co mputers will soo n be ab le
to use local video tex systems (in both
the interactive mode and the creative
mode-whe re data, and not just re­
sponses . can be ente red into the sys­
tem) with a simple addition to their own
systems. Norpak of Canada has an­
nou nced a plug-in board for the Apple
II computer for Telidon. Even better,
the re should be a modul e avai lable
soon for Radio Shack 's TR S-80 Color
Compute r, since it uses the sa me
micro processor (the 6809) as the ter­
minal that was originally designed .
for the Telidon sys te m. You may soo n
be ab le to wa lk into your local Radio
Shack store and wa lk out with a plug-in
videotex sys tem for under $500!

As it proliferate s. videotex will be
the means by which you ' ll obtain the
information yo u need. and transact
your personal business-as well as ,
perhaps, ea rn your living-without
leaving home. It's part of the inform a­
tion re vo lution.

Next month we' ll d iscuss the tech ­
nology behind the va rious videotex
systems. R-E

power transmitter. Thus , a tax i company
or other serv ice would not need to cover
an entire city with just one stat ion ; in­
stead, it would use several .srnau ones.
Each of those stat ions wou ld be designed
to cover its own " cell " efficiently wh ile
causing as little interference as possible
in' adjoining cells. As vehicles move from
cell to cell . communications would be
switched electronically from one trans­
mitter to the next.

The cellular approach will allow many
more telephone calls to be handled at the
same t ime than is possible with the
present two-way phone service. Highly
successful tests of the cellular system
have been carried out under preli minary
FCC rules by IIlno is Bell in Chicago and
by Motorola in Washington . DC.

Radio common carriers are looking for­
ward to the coming system with a mixture
of anticipation and concern. Says Bernard
Kahn. of a large Chicago communications
serv ice : " Cellular is so efficient that by
the year 200D-at the least-it will carry
pract ically all forms of portable communi­
cat ions. We've been wait ing for th is
moment fo r more than 10 years."

Yet he expressed the fear of possible
wi re-Iine company domination that is
wo rry ing many independent common
carriers . " Our greatest concern," he said,
"is that the Bell System-directly or indi­
rectl y- might be handed a virtual
monopoly on cellular systems. The FCC's
own Common Carrier Bureau and the
Justice Department have also gone on
record with the same concern ." R-E
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reproducing the bottom octave of the
audio spectrum.

The indirect effects arise from the
larger-amplitude subaudible signals.
They can cause vary large excursions
of the speaker system's woofer. When
the woofer's cone is displaced signifi­
can tly, the sensitivity of the speaker
changes. The result is intermodulation
distortion caused by a mixing of the
(normal) aud io signal and the sub­
audible one . The effect is especially
bothersome in high-efficiency and/or
ported speaker-systems. In high-ef­
ficiency systems, the voice-coil/mag­
netic-field overlap drops quickly as the
cone is displaced, causing significant
intermodulation distortion. In a ported
system, because of the reduced "air
load" on the woofer, rumble com­
ponents below the system's resonant
frequency cause very large cone ex­
cursions , especially when compared to
aco ust ic-suspe nsion systems.

A seco nd indirect effect is reduced
power reserves in the power amplifier.
That is because a significant portion of
the amplifier' s output capability is
being used to reproduce the subaudible
signal. If the amplifier is driven into clip­
ping, furt her intermod ulation distortion
will be introd uced .
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POINTS LABELLED "A" THROUGH "K" ARE CONNECTED
ACCORDING TO CONFIGURATION CHOSEN. SEE FIGS. 7.8,12 & 13.
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massive head of the cutting lathe across
the master disc (known as the lacquer)
when it is being prepared. The vertical
component of the noise from the bear­
ings in the lathe is transmitted to the
cutting head, and to the lacquer. Even­
tually it winds up as part of your record.

Direct and Indirect effects of noise
The direct consequence of the ver­

tical modulation of the record groove
that we have been discussing is low­
frequency noise that detracts from the
quality of the sound (and our enjoy­
ment of it). This direct effect , however,
is quite rare . It is noticeable only in
high-end system s that are capable of
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20 40 60 80 100
FREQUENCY-Hz

FIG. 4-THIS IS A spectrum analysis of the low­
level, lOW-frequencyIntroduc1lon to a song. The
upper curve Is the Input to, the lower curve the
output from , the I.FF. Note how audio peak Is
unchanged by filter.

10 20 30 40
FRE QUENCY-Hz

FIG. 5-FREQUENCY RESPONSE OF THE
SYSTEM. Note how thoroughly the 3o-dB peak
(midd le curve) Is removed by the I.FF (upper
curve).

FIG. 2-THE l.-C NETWORK In this block diagram shorts the lett and right channels together at
frequencies below 140 Hz, cancelling out-of-ph..e slgllllis.

FIG. 3-SPECTRUM ANAl.YSIS of the "silent"
groove of a record with considerable rumble.
The upper curve Is the Input to the I.FF, the
lower curve Is the output.

FIG. 6-THE KERNEl. sec1lon of the I.FF contains all of the filter circu itry . It can be Installed in an
existing piece of equipment, or used as part of a stand-alone unit.
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though it can affect your speakers),
but many warps have an audible com­
ponent as well.

All turntables have rumble . It usually
results from noisy motor bearings and
its vertical component is picked up by
the stylus . However , with a good turn­
table. rumble is usually insignificant
and is outweighed by the rumble cut
into most records . That rumble exists
beca use it is very hard to move the
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FIG. 7-FULL·WAVE BRIDGE POWER supply for a stand-alone LFF. The bias voltage (half the supply
vo ltage) Is con nected to pin H of the kernel.
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reverse and the channels remain sepa­
rate . The result is effective filtering of
only the noise.

To get an idea of what the LFF does
to subaudible noise . remove the grille
cloth from one of your speakers and
watch the cone of the woofer while
switching from stereo to mono. You' ll
be able to .1'('(' the rumble disappear.

C17 J
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'--11,......,... /
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FIG. 8-HOW A POWER SUPPLY Is connected to the kernel section of the LFF. Connect ions for a
stand-alon e unit are show n In a. The LFF can also be built Into an ASRU using the connections
shown In b. or a graphic equalize r using the connections shown In c.

below 15 Hz. The right and left chan­
nels are then combined by a network
made up of CI, C2, and Ll. At low
frequencies, the impedance of the
capacitors is large and that of the in­
ductor is small, so that the two chan­
nels mix into one and out-of-phase
signals cancel each other. At higher fre­
quencies. the relative impedances

Semiconductors

IC1-RC4136 quad op-amp
Dl-D4-1N4002
Jl -J8-chassis-mount phono jacks
Sl-S8-DPDT miniature toggle switch
Tl -wall plug transfo rmer, 12-24volts

AC,100mA

Capacitors

Cl-C3, C7-C9-.1 Ii F,5%, polyester film
C4, C5, Cl0, Cll - 2.2 IiF, 10%, tan-

talum
C6, C12- .01 IiF . 10%, polyester film
C13, C14, C1 7- .1 IiF, 50 volts, ceramic

disc
C1S, Cl6-10 IiF, 25 volts, aluminum

electrolytic
Cl8-220 IiF, 35 volts, aluminum

electrolytic

Miscellaneous: PC board, chassis,
hardwood end panels, hardware, wire,
etc .

Note: The following are available from
Symmetric Sound Systems, 912
Knobcone Place, Loveland, CO 80537.
Complete kit, model LFF·1 with un­
finished walnut end panels; $50.00
(Canada, $55.00 U.S. funds); model
LFF·Kernel with R1·R20, C1·C12,
IC1, PC board, and miscellaneous
wire and hardware, $15.00; model
LFF·PC prlnted·clrcult board only,
$7.00. All prices Include UPS shipping
In the U.S.on prepaid orders. Visa and
M/C, add $1.00 handli ng and all
shipping charges. U.S. mall, add $3.00
for the LFF·1 only . Colorado residents,
add 3% sales tax.

PARTS LIST

Resistors V4 watt , 5% unless other­
wise noted
Rl , R7, R8, Rl 4-56,000 ohms
R2, R9-l5,000 ohms
R3, Rl(}-7S0,000 ohms
R4, Rll -470 ohms
RS, R12-47,000 ohms
R6, Rl3-1800 ohms
R1S-R17-220,000 ohms
R18-220 ohms
R19, R2(}-S60 ohms

The obvious solution
There is a simple remedy for the

probl ems just described-make the
system monophonic at low frequencies
and. for added protection. roll off its
response below the range of normal
hearing. This will have no effect on the
program materi al-just on the noise.
If the circu it is well-designed. it will not
alter the stereo effect either. because a
listener' s perception of localization
(imaging- the stereo effect) is based
on frequencies much higher than the
ones that will be filtered out. The LFF
switches from stereo to mono at about
140 Hz . with a moderately rapid transi­
tion .

Figure 2 is a block diagram of the
LFF. Both channels have IS-db/octave
rapid-cutoff filters for subaudible signals
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Circuit description
Schematics for the LFF are shown

in Figs. 6 and 7. Figure 6 shows the
main circuitry , or "kernel," suitable
for installation in existing equipment. A
power supply and other circuitry needed
to co ns truct a stan alone unit are
shown in Fig. 7. Figur 8 shows power­
supply connections t the kernel. Use
the connections show in Fig. 8-a for a
sta nd-alone unit and tho se sho w in
Figs . 8-b and 8-c for use as pa of
anot her piec e of equipment. Those con­
necti on s will be discu ssed in more de ­
tail later in thi s article .

Th e suba udible-noise filter is made
up of R I-R3, CI -C3, and CI -a . The use
of th ree R-C pairs allo s a steep 18­
dB /octave rolloff: the controlled amount

go into oscillatiln lurae is
turned up. Eve wh nd leve l
is we ll below t e po e o~illa-

tion would take place, eedback can
cau se aberr ations in a system's fre­
qu ency response that r ft in an "over­
hang" or j' ringing" ect on bass
tra ns ients au d dull the r impact and
mu dd y the sound.

Th e main component is usually ver­
tical and can be reduced by the LFF.
You can simulate the effect of the filter
by placing a record on your turntable­
with th e turntable turned off-and
lowering t1he st ylus onto the disc . Tap
th e base of the turntable with your
finger as you increase the setting of
yo ur amplifier ' s volume control. Feed­
back sho uld occur. If yo u put the
amplifier in the "mono" mode , the
feedback should disappear.

Performance
Figure 3 shows a spectrum analysis

of th e signa l generated by a "silent"
record groove that contains a significant
amount of cutting-lathe -induced rumble.
The upper curve is the signal input to
the L FF and the lower one the output.
The difference between the two is quite
dram ati c .

F igure 4 is another spectrum analysis
showing the low-frequency, low-level,
intr odu ction to a song . The sound peak
is reproduced equally well at bot h the
input and the output; the noise that
wo uld normally be bothersome is grea t­
ly atte nuated by the filter.

T he frequency-response curves for a
so und system are shown in Fig. 5. The
lowest cur ve shows the results of a
measurement made with the volume
control turned down. The next higher
curve (displaced for clarity) shows '
a 30-dB peak at the edge of osc illa­
tion. The narrowness of the peak implies
th at the sys tem will ring for seco nds
after th e end of the transient. The top
curve sho ws the nearly complete re­
moval of that peak by the LFF.

Tabl e one lists the LFF's pe rmance
characteristics .

e rs ca usi ng the picku p to vibra t . The
vibra tions are treated like a signal and
are fed back 10 the amplifier. In se rious
cases . the syste m will " take off' a nd

140 Hz
18 dB/octave below 20 Hz
20Hz-20 kHz ±1 dB. both channels driven.
20 dB @ 20 Hz
25 dB above 1 kHz: 35 dB above 3 kHz
.s-vort RMS
100 dB
.02%
Greater than 5-volts RMS: depends on
power supply.

..-~c

o

TABLE 1

to '.-: :-/ ot

lY~-+
..--- - - - 2·1/2 INCHES- ----..

~~---- ----C18;-------'~_lli.

Crossover frequency:
Subaudible filter :
Frequency response :
Differential rumble rejection :
Separation:
Rated output :
Signal-to-noise ratio:
Total harmonic distortion. 20 Hz - 20 kHz:
Maximum output:

FIG.1Q--ALL PARTS except the wall-plug transformer. switches. and jacks are mounted on the PC
board as sh own.

Acoustic feedback
Th e LFF ca n also reduce the effect s

of acous tic feedback . Acoustic feed­
back is caused by sound from the speak -

FIG. 9-FOIL PATTERN required fo r the sma ll
PC board is shown here full size.
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L FF. Th e kerne l (on the upper part of
the board) is attached to the powe r
supply on the bott om pa rt by jumpers
to the holes marked "H," "F," " G ,"
and "E."

Assembly is quite simple . To build
a sta nd-alone unit, refe r to Figs. 10 and
I I and mo unt all the components on the
board . Install the finished board in a
plain enclosu re and wire it to the jacks,
switches , and wall-p lug transformer as
shown in the schematics . Any wall-plug
transformer with an output of 12-:!4
vo lts AC can be used-short ou t R18 if
the tra nsformer supplies 18 volts or
less . Be carefu l to observe the po­
larities of the electrolytic capacitors
and the diodes, and to pos ition the IC
co rrec tly. Th e completed unit is shown
in Fig. 12.

The LFF ca n be con nected to any
sound sys te m with a TAPE MONITOR
switch. Connect the LF F's inputs to
TAPE RECORD or TAPE OUT on your
ampli fier and its outputs to TAPE PLAY
or TAPE MON ITOR . Anyt hing that had
been co nnected to these jacks ca n now
be co nnected to the co rre sponding
jacks on the LFF, maintain ing you r
so und system's full ca pability and
flex ibility .

Installation in ex ist ing equipment
The LFF is such a simple circuit

that the overhead of a chassis, end­
pa nels, power supply and switches
begin s to look ridiculous, The board
ca n ea sily be installed in ex ist ing equip­
me nt : the graphic equalizer and ASRU
noise-reduction units, which were
pre sented in Rad io-Electronics in May'
1978 and Marc h-Apri l 1981 respectively,
will be used as examples.

A dual-supp ly co nnec tion is shown
in Fig. 13, which uses the ASRU as an
example. The bias voltage, VB, is con­
nected to gro und and op-amp IC I uses
the ±12-volt supplies. Figure 8-b
shows the connec tions to poin ts " E ,"
"F." "G ," " H ," and "K."

Figure 14 shows how the LFF can be
installed in an eq ualizer with a single­
ended power supply. The connec tions
for that arrangement are shown in Fig.
8-c . In that examp le, VB (+ 15 volts)
can be obtained from the equalizer. In
other circuits, where no VB ex ists or
ca n be located . R 15-R 17, C IS, and
C 16can be used to derive VBfrom VCC·
It is important that the LFF be co n­
nect ed ahead of the eq ualizer. since
mismat che s in the low-freq uency band
se tt ings of an equalizer produce phase
shifts that can reduce the effectiveness
of the filter.

Th ere you have it- a simple, inex­
pen sive circuit to help wipe out warps.
rumble, and the how l and mudd iness
caused by acoustic feedb ack : it is
equally effecti ve as a stand-alone unit,
o r when inco rpo rated into an existing
piec e of equipment. R-E

I
I

{f- - - - - •. +Vcc

I
G

FILTER
KERNEL

Construction
Figures 9 and 10 are the foil pattern

and parts-place ment diagram for the

of positive feedback throu gh R:! helps
keep the respon se of the dev ice ve ry
flat down to :!O Hz.

Capacitors C4-C6, resistors R4-R6
and IC l-b perform the functions of C I.
C:!. and L I shown in the block diagram
in Fig. :!. Capacitor C4 is the d iagram 's
C I. and C5 is the diagram's C2. The
indu ctance rep resented by L I is sup ­
plied by R5, R6, C6. a nd ICI-b in a
circ uit configurat ion know n as a gy­
m /o r . It simulates an inductor with a
va lue of L = I/ R5 x R6 x C6 between
pin I:! of IC l-c and the junction of
resistors R4-R6 , wit h a resistance
eq ua l to (R5 x R6)/(R5 + R6) across
the inductance . That configuration
offers an ind uctance of 1.2 hen ries
without the typical problems of sat ura­
tion , poo r tole rance , hum pickup, and
high cost. The resistance of the in­
duct or, togeth er with that of R4 in
se ries with it, damp s the L-C resonant
circuit to prevent ringing.

c

I
A

OUTPUT
RESISTOR

OUTPUT
RESISTOR

J8
LEFTOUTPUT

J7
RIGHT OUTPUT

S2·a
o

.....--

E

RIGHT INPUT A
F

RIGHT OUTPUT B

I FILTER
LEFTINPUT C KER NEL K

'--<

~LEFTOUTPUT D

H
}--

-~ "-,

+VB ~ +Vcc

RIG HT INPUT RIGHT OUTPUTl--
FROM{

EQUALIZER

APE MON •
LEFTINPUT LEFT OUTPUT l------+

FIG. 12-AN UNDERSIDE VIEW of the LFF
stand-alone unit. The kernel board can also be
Installed inside a piece of existing equ ipment .

FIG. 13-THE LFF can be installed in an ASRU using the connections shown above and In Fig . B-b.
It that Is done, the power-supply circuit Is not requi red.

FIG. 14-IF THE LFF IS INSTALLED in a graphic equ alizer, be sure to co nnect the LFF ahead of the
equalizer.

FIG. 11-THIS IS HOW the PC bo ard should
look when all components are In place on the
board.
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matic refers to R4-R5 as R4). Now. by
paralleling different combinations of
those resistors, we can develop any
summing current from one to sixteen
units. That's exactly what the range
switch, S I, does.

This leaves us with one small prob­
lem . Let's assume we've input 70 volts
and properly compensated for it with
the biasing inputs-and then remove
the input. Zap! There goes the meter
movement. . .backwards:

To prevent that, we'll include a tran­
sistor, QI. It is normally reverse-biased
and doesn't enter in the performance.
But let the voltage go just a little nega­
tive and the transistor saturates­
shunting the op-amp's output to ground
and saving the meter's life.

We've also protected our monitor
from forward overloads with diodes
D I, D2 and LED1. As long as the out­
put from the op-amp is under about 2.5
volts, the diodes won 't conduct. Once
it exceeds the diodes' combined for­
ward voltage, the LED lights-indi­
cating overload-and clamps the out­
put. again rescuing the movement from
harm.

Resistors R28 and RII are for calibra­
tion. Potentiometer R27 is mounted on

INOICAiOR

EDSCAL

Build an analog
voltmeter with a scale
equivalentto
one 36 inches long!
The meter also
features reverse-polarity,
over- load indicators
and protection, and
a special circuit for AG.

T. J. BYERS

original, more precise, scale. That can
continue indefinitely since the inputs
don't interact. (Of course there's a
practical limit!)

How It works
Basically that's how our meter

works-but we've added a few im­
provements. Resistors R6 and R7 (see
Fig . 3) determine the gain of the stage,
with R6 also providing the input im­
pedance. Resistors RI through R5 are
the summing resistors .

The upper limit of our instrument has
been set at 120 volts, with 10-volt incre­
ments. (150 volts is the absolute maxi­
mum; beyond that, you run the risk of
damage to the op-amp.) This means
that II summing resistors are necessary
for proper operation. Although that
would be true ordinarily, we can reduce
the component count by taking a hint
from binary math.

Resistor R I is selected to match one
unit exactly, and R2 to match two
units, of reverse voltage- which means
th at the combination 'will be three units
(sound familiar?) .

Accordingly, R3 is four units , and R4
(which is actually two resistors in
parallel-R4 and R5) is eight. (The sche-

IS IT POSSIBLE FOR AN ANALOG METER
to rival digital accuracy, yet not cos t an
arm and a leg? Sure-with a nearly for­
gotten technique known as expanded­
scale operation.

As a matter of fact, here's a sca le ex­
pander you can build for less than the
price of the cheapest DVM . Eas ily con­
structed and easier to operate, it'll put
an ordinary VTVM to shame. Besides
being accurate, it's smart. It will tell
you if you are "over-ranging" and pro­
tect the movement from damage if you
are. It will even recog nize AC voltage
and DC polarity-reversal.

Expanded-scale theory
A major drawback of conventional

instruments is the necessity of selecting
th e most appropriate scale to measure a
particular voltage. If you wish to
measure 55 volts, let's say, it gets a bit
tricky.

The 50-volt scale is too small-the
needle pegs-so, you have to switch to
the next range-I50-volts . Unfor­
tunately that places your read ing in the
bottom third of the mete r-the most in­
accurate portion .

Why put up with this, when all
yo u're really interested in is a port ion
of the scale-not the whole I50-volts
worth? Why not start at 50 volts and set
the upper limit at 60, for a total range of
only 10 volts? In other words, the
pointer won't budge until the input ex­
ceeds a minimum value, and then will
be read against a much more accurate
scale?

The always-useful op-amp will per­
mit you to do just that. Using the am­
plifier in a standard inverting configura­
tion , as shown in Fig. 1, you'll have a
vo ltme te r. ..nothing fancy, but the basic
bu ilding block of our unit.

Apply a voltage and the meter will re­
spond . Whe n it gives a full-scale read­
ing, then that's the limit... right?
Wrong! We can "zero" the mete r and
measure higher voltages by a method
called junction summing. A summing
amplifier is show n in Fig. 2.

The output of a summing amplifier is
the algebraic sum of all the inputs. So ,
whe n the ou tput reaches maximum , we
ca n inject a voltage of the opposite
pola rity into one of the summing resis­
tors ... just eno ugh to make the sum of
the input s equal to zero. Now we can
increase the input voltage and still ob­
tain an on-scale meter reading.

After reaching the next plateau , we
can co nnect another summi ng resistor,
re-zero the mete r, and be able to read
st ill-higher voltages.

We now have an input voltage three
times that of the meter's full-scale
capacity; yet we are still using the
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from the output, allowing it to charge to
the peak voltage-but as the input volt­
age decreases, D3 becomes reverse
biased, thus making it impossible for
the capacitor to follow the decline. The
capacitor remains charged at the peak
input voltage and slowly discharges
through R30 and R26, the calibration
resistors which, we should add, are ad­
justed for RMS-not peak-reading.

That fact requires the addition of an­
other bias supply for the summing re­
sistors, since our range per step has
changed-it's 1.4 times that of the indi­
cated value on the AC ranges. The AC­
bias supply is IC2-c and works in the
same way as the DC supply. (Zener
diode D5, R21, and R32 are the asso­
ciated parts .)

Because the forward voltage on the
base of the transistor must be exceeded
before clipping begins, AC voltages in
this area are non-linear. (That only hap­
pens on the first portion of the lowest
range.) A transistor was selected instead
of a diode because once the transistor
saturates, it effectively shorts the signal
to ground while a diode would still
carry the forward offset voltage, per­
mitting the output to dip below ground.

Construction
Layout isn't critical, so you can

duplicate the unit in almost any manner
that pleases you. A printed-circuit board
layout and parts placement diagram are
shown in Figs. 4 and 5 for those wish­
ing to go that route: however. the
prototype was fabricated on perforated
construction board.

If you elect not to use the PC board,
try to keep the calibration pots along
the edges for easy access. The case is
large enough so that crowding isn't a
problem. We suggest using sockets for
the IC's.

Even though ICl's input impedance
is fairly high (about I megohm), it might
not be high enough to satisfy your re­
quirements . Unplug the 1458 IC and re­
place it with an LF353N-it has FET
inputs . Change RI5 to 2 megohms and
RI6 to 10 megohms . You may have to
change (reduce) the value of R7 to re­
store the original amplification. Voila!
This is liable to out-perform any volt­
meter you'll run across for some time!

Resistors R4 and R5 are two 750K
units in parallel to obtain the non­
standard value of 375K. Any combina­
tion will work: 300K and 75K in series,
360K and 15K in series. etc.

The meter mounts on the front panel.
and is then bolted to the foil side of the
circuit board, so make sure when posi­
tioning it that everything lines up.
Speak ing of meters, the accuracy of the
system is limited only by the meter.

You bet! The expanded voltmeter
will also measure AC. Our clever
clamping device, the transistor, also
serve s as a rectifier by clipping the
negative peaks .

Because the expanded function off­
sets the input voltage the way it does, it
distorts the AC waveform. As the input
voltage increa ses, the half sinewave
narrows-you 're sampling closer and
closer to the top.

A simple solution: Use a peak detec­
tor . The peak value is independent of
the pulse width, eliminating the prob­
lem of the meter' s averaging the pulses
and giving erroneous readings.

The Norton amp (IC2-a) receives the
pulsating DC from the main amplifier
through R24, which, in conjunction
with R25, sets the gain at unity. As the
level of the input waveform rises, so
does the voltage across CI, until a peak
is reached .

Diode D3 performs two functions.
First, it references the 6utput to ground;
in other word s, it removes the offset
voltage ... with a little help from R22 and
R23 (R31 is zero adjust).

Secondly, it isolates capacitor CI

AC too?

+

:rMETER

• 1-AN ORDINARY OP-AMP Is the heart of the expanded-scale voltmeter. Resistors R1N and RF
e gain.

As

~A SUMMING AMPUFIER worKs on the basis that the total Input Is the algebraic sum of the
Idua' Inputs.

the front panel and nulls the input amp.
The voltage for the summing resis­

tors is obtained from IC2-b, a Norton
amplifier operating from only one sup­
ply voltage-positive. Resistor RI9
limits the Zener current , which is used
to reference the inverting input . Poten­
tiometer R:;9 controls the output.

in order to educate our machine, an
amplifier, ICI-b, is used as a compara­
tor. Resistor RI 3 provides an input im­
pedance. If the input is negative (nega­
tive , in our case, is proper operation),
it 'swings the comparator's output posi­
tive-to the limit.

Light-emitting diode LED2 is a spe­
cial tri-color device with two lamps in
one case. Internally, the diodes are
conne cted in parallel with opposite
polaritie s. The device works in the fol­
lowing manner: with current flowing in
one direction the unit glows green: re­
verse the flow and it' s red . Light both
diode s and it' s vellow:

So . we connect the LED so it glows
green with a negative input. If we apply
a positive input , the comparator swings
negative ... lighting our red lamp. That
signals that the leads are reversed. An
AC voltage will cause the LED to glow
yellow.
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R16
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(SEE TEXT) R7
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FIG. 3-SCHEMATIC OF EXTENDED-RANGE VOLTMETER. Circled letters refer to connect ion points
on board .
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FIG. 4-PC BOARD will fit comfortably In a 6% x 3'Y.-lnch box.
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Calibration
Familiarize yourself with the calibra­

tion controls. Potentiometer R27 is the
overall zero-set and is mounted on the
front panel. DC calibration is done
using R28, and R30 is the AC-adjust.
Potentiometer R3l is for AC null, or
zero. The bias offset, the function
which gives our instrument its expanded
scale mode, is controlled by R29 and
R32-DC and AC respectively.

First you must zero the instrument.
Switch the function selector to +IX
VOLTS and the range to the lowest scale,
0-10 VOLTS . Adjust R27 for zero. (Of
course, you've already mechanically
zeroed the meter before applying
power.)

Apply lO-volts DC to the input. Since
that is the most critical adjustment, the
accuracy of the instrument will directly
depend on how precise your reference
is. Adjust potentiometer R28 for full­
scale deflection.

Move the RANGE switch to the next
range ( 10-20 VOLTS). Now, tum pot R29
until the meter again indicates zero, and
that's it! Well, the DC part anyway.
You may have to strain your eyes a
little to insure that your initial calibra­
tion is right on the button-as the ranges
progress. any small error will be signifi­
cantly magnified.

Assure yourself the meter is nulled
and switch to the AC function . Set the
RANGE switch to the lowest range.
Using R31, zero the meter; it's impera­
tive you set the overall zero in the DC
position prior to trimming the AC pot­
they are two different amplifiers with
two offsets!

Place a lO-volt RMS sinewave across

The movement specified is a standard
panel unit, but any equivalent can be
substituted. Resolution is limited only
by the meter you select and your
pocketbook! (Taut-band, mirrored-scale
devices don't come cheap.)

Switch wiring is shown in Figs. 6 and
7. When routing the wires to the panel
controls, use ribbon cable. It definitely
makes for a neater package and there's
less chance of committing an error. The
LED's are placed in holders and the
leads spliced. Slip a piece of spaghetti
or shrink tubing over the exposed
splices.

Observe diode and capacitor polarity.
and follow good work habits in general
when soldering. Figure 8 shows the
completed board. Keep the input wire
to a minimum to avoid noise. Either run
a ground wire alongside it, if you're
using ribbon cable, or use coaxial cable
to reduce stray coupling.

The instrument is powered by two
9-volt batteries; mercury cells should
be used since their voltage remains
stable throughout their useful life. The
ON/OFF switch is incorporated into the
function selector, S2.
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FIG. 7-WIRING FOR FOUR of the six sections of switch S2. This switch Is used to select mode of
operation and to turn unit on and off.

FIG. &-WIRING FOR SWITCH S1 and one section of S2. Switches are mounted on enclos ure and
connected to points A through F on PC board.

FIG. 5-MOUNT TRIMMER POTS R28-R32so they can be adjusted from outside of board.
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t he meter can have any scale desired-if it is a 0 to 10­
volt meter, it becomes a 10- to 20-volt meter when used
with a 1O-volt Zener diode.

The Zener is, unfortunately, a low-impedance device
and it takes a tidy sum of current to begin to induce an
avalanche condition. This more or less restricts its use to
power-supply monitors. By inserting a conventional diode
in series with the Zener, you rectify the input-voltage­
making the meter parti cularly attractive as an expanded­
scale AC line-voltage monitor.

A SIMPLE EXPANDED-SCALE VOLTMETER

A SIMPLE EXPANDED-SCALE METER CAN BE MADE USING A ZENER
diode . (As show n in Fig. 9.)

The diode is normally reverse-biased and little current
flows in that mode. However, as the voltage across the
Zener is increased, a po int is reached where the diode
begins conducting-heavily. This voltage is called the
breakdown voltage.

When breakdown occurs in normal diodes, they are
destroyed. But , Zeners are heavily doped to permit the
reverse conduction. A resistor is placed in series with the
regu lator to limit the cur rent flow. Once the diode con­
ducts, the series resistor drops voltage according to
Ohm 's law-minus the Zener voltage!

Suppose the Zener is rated at 10 volts. Up to the point
of 10-volts input, no curre-nt flows thro ugh the resistor
and no voltage is developed. Afte r the 10-volt th reshold is
reached, and the Zener cond ucts, the current th rough the
resistor gene rates a voltage.

A meter across the resistor wi ll measure that voltage.

TD
VOLTAGE<
SOURCE

(,;~ ZENER
~~DIDDE.

METER

FIG. !}-A SIMPLE ex­
panded-scale voltmeter
can be made using just
a Zener diode and a re­
sistor . Add a conven­
tional diode and you
have an AC line-voltage
mon itor.

enoz
o
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PARTS LIST
All resistors 'h-watt, 5%
R1, R22, R23--3 megohms
R2, R6-1 .5 megohms
R3-R5-750,OOO ohms
R7-560,OOO ohms
R8-12,OOO ohms
R9-470 ohms
R1o-10,OOO ohms
R11-2200 ohms
R12-100 ohms
R13, R16, R24, R25-1 megohm
R14, R19, R21-560 ohms
R15-120,OOO ohms
R2o-15,OOO ohms
R26-1800 ohms
R27-50,OOO ohms, potentiometer, panel­

mount
R28, R3O-1000 ohms, tr immer potenti­

ometer, vertical-mount
R29, R32-50,OOO ohms, trimmer potenti­

ometer, vertical-mount
R31-500,000 ohms, trimmer potenti-

ometer, vertlcat-rnount
Capacitor
C1-50 ~F, 25 volts, electrolytic
Semiconductors
IC1-LM1458 or LF353N dual op-amp

(see text)
IC2-LM3900 quad Norton amp
Q1-2N3906
LED1-jumbo red LED
LED2-tri-color LED (also known as

bi-polar LED)
D1-D3--1N4001
D4-3.4-volt Zener diode
D5-6.2-volt Zener diode
M1-o.1 mA panel meter (Radio Shack

270-1752 or equivalent)
S1-4·pole, 12-position rotary switch

(Centralab PA-2012 or equivalent)
S2-6-pole, 4-position rotary switch

(Cantralab PA-2021 or equivalent)
Miscellaneous: IC sockets , binding post,

enclosure, two 9-volt mercury batteries,
battery clips , ribbon cable, LED holders,
solder, etc.

An etched and drilled PC board Is avail­
able from: Danoclnths,lnc., P.O. Box 261,
Westland, MI 48185for $9.40plus $1.25for
postage & handling (order No. HSIF-36).
MI residents please add 4% sales tax;
allow four weeks for delivery.

FIG. B-COMPLETED BOARD ready to be in­
stalled In box. Note how ribbon cable keeps
things neat.

the input leads and adjust R30 for full­
scale deflection. Move the RANGE

switch to the next position and adjust
R32 for a zero reading. The same re­
quirements apply here as they do in the
DC calibration.

The AC amplifier won't go below
ground-the zero on the meter. Keep
that in mind when sett ing R32. Tum the
control to obtain an indication above
zero, then back off the pot until it j ust
reaches the line . If you retard it any
further, you won't know it because you
will not get a reverse indication on the
meter !

Using the instrument
Button everything up, insertin g the

batteries first , and apply power. There's
nothing tricky about using the ex pand­
ed-scale voltmeter.

With the RANGE switch in the lowest
position, the LED will glow green with
no input. Now apply a voltage across
the leads. Right away the meter, which
is now pretty smart , will tell you quite a
bit about your input .

If the polarity is cor rect. the light will
remain green; if not , it changes to red,
indicating that the leads are reversed.
The situation can be easily remedied by
tw ist ing the function knob to the -DC

VOLTS sett ing.

If the vo ltage is higher than the scale
capability-for example, 45 volts on
the O-IO-voit range- the OVERLOAD
LED, LED! , will glow. Since the meter
is fully pro tec ted from overloads, it
wo n't be harmed. Simply switch through
successive ly higher ranges until the
lamp goes ou t.

In that exa mple it will go out at the
40-50-volt range , so you know the volt­
age is between those figures. Merely
take the meter reading, in this case 5,
and menta lly add it to the lower number
of the range (40-50) you are using;
hen ce , 40 + 5 for 45 volts .

If the POLARITY LED glows yellow ,
this indicates that you have an AC volt­
age present. Tum the function switch
to AC VO l.TS and proceed just as you
wo uld with a DC voltage reading-ex­
panded scale and all!

Below 2 volts , the AC scale is non­
linear- but then , most AC meters are,
and special sca les are required. If that
both ers you, or you wish to measure
those low- level signals with this instru­
ment , there ' s an unused amplifier in
IC2 that cou ld be used.

Ho wever, for voltages that low, a
good AC millivoltm eter would probably
be the best bet.

The AC sca le has another unique char­
acteristic: it ' s peak read ing.

Th at mea ns you can measure allY AC
voltage, any waveform (yes , even
pulses, if the repetition rate is high
enough), and obta in a peak reading .
The value will have to be multiplied by
1.414 since we calibrated for sinewave
RMS. But, you can calibrate for peak
voltage by using lO-volts peak instead
of RMS as a reference . Zener diode D5
will have to be changed to a 3.4-volt de­
vice .

If you ca libra te your expanded-sca le
vo ltmeter fo r peak volts , an RMS value
can be found easily by multiplying the
readin g by 0.707. R-E



JOSEPH J. CARR
Temperature Measurement-

It's easy to put together a temperature-measuring circuit
if you know a /ittle basic electronics.

Here are several ideas to get you started.

FDRWARD·BIASED
DIODE

easy to disp lay on an analog or digital
vo ltmeter. such as 10 mVrK (Kelvin).

In recent years, semiconductor tem­
perature-transducers have become in­
creas ingly important. We know that the
voltage across a pn diode-junction,
and the current flow through the junc­
tion , is strongly affected by tempera­
ture. (That propert y is what causes drift
in solid-state amplifiers .) We can
demonstrate this with an ordinary sili­
con diode, say one ofthe IN4000series.

Connect an ohmmeter across the
diode (Fig. 3) so that the diode is for­
ward biased. That means connecting
the positive terminal of the ohmmeter to
the anode of the diode, and the nega­
tive terminal of the ohmmeter to the
cathode. In case of doubt, the correct
connectio n is the one that shows the
lowest resistance on the x I. x 10, or
x 100 scale of the ohmmeter. Note the
ohmmete r reading, then apply heat
(body heat is sufficient-grab hold of
the diode and squeeze it in your palm)
and watch the resistance change!

Although diodes are often used as z
temperature transducers, they are not ~
always the best choice. In many cases, ~

an ordinary bipolar transistor will make III

a bett er transducer, especially if it is ~
diode-connected. (The collector and the (0

base are shorted together to form one co
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OH MMETER

FIG. 3-THE CURRENT through a pn junction is
dependent on temperature. To demonstrate
that, connect an ohmm eter across a diode as
shown, grasp the diode In your hand, and note
the change In resi stance.

T

VOLTMETER

TEMPERATURE

Circuits
and Components

creas es with tempera ture. The temper­
at ure-res istance curves for most therm­
istors are not linear (i.e ., stra ight-line).
Th at make s it difficult to use thermistors
for accurate temperature measurement
unle ss we use them only over the nar­
row range in which they are linear , or
use an external-resistor linearizing net­
work to make the curve straighter.

A typical thermistor elect ronic ther­
mometer uses a Wheatstone bridge,
with a thermistor as one of the bridge
legs. The output voltage will be zero
under a null condition-usually 00 C ­
and is approximately proportional to
the temperature at other points. A
differenti al op-amp can be used to am­
plify the. small output-voltage , and to
sca le the voltage to some level that is

FIG. 2-AS THE TEMPERATURE goes up. the
resistance of a positive temperature-coefficient
therm istor also rises. The resistance of a nega­
tive temperature-coefficient therm istor drops
with rising temperature.

FIG. 1-WHEN A JUNCTION of two dissimilar metals Is heated, a voltage that is proportional to the
temperature of the junction Is created.

WE 'VE BEEN ABLE TO MEASURE TEMPERA­
ture electronically for many years but
only recently have the circuit s to do that
been readily ava ilable. In this article, we
will discuss some of the more common
temperatu re-sensitive transducers, the
circuits needed to make them work, and
will introduce you to seve ral integrated
circuit temperature-transducer/amplifier
combination s. Several semiconductor
manufacturers now make two-terminal
temperature devices that are very easy
to use.

Temperature transducers
There are several different types of

transducers that will convert a tempera­
ture to either a voltage or a current.
Once the conversion is made, we can
use amplifiers and voltmeters to process
and display the result.

One of the earliest forms of tempera­
ture transducer was the thermocouple .
If we form a junction of two wires of
different metal s as shown in Fig. 1, we
will note a very interesting phenomenon
called Seebeck effect . When the junc­
tion is heated, a voltage proportional
to the temperature of the junction
is developed across the two wires.
That voltage can be measured and used
to determine the temperature of the
junction.

The voltage produced in a thermo­
couple is created by the different work
j unc tions of the two metals . Over the
years, certain standard sets of metals
have been defined for use in thermo­
couples and each standard set has its
own temperature characteristics and
applica tions.

Another very popular form of tem­
perature transducer is the thermistor. or
THERMal resISTOR. That device has a
resistance that is a function of tempera­
ture (Fig . 2). There are pos itive temper­
ature-coefficient thermistors, with a re­
sistance that rises with temperature,
and negative temperature-coefficient
thermistors, with a resistance that de-
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PARTS LIST-FIG. 5

Resistors % watt, 1% unless otherwise
noted

R1-100,OOO ohms, potentiometer
R2-100.000 ohms
R3-20,OOO ohms, potentiometer
R4-2200 ohms
R5, R6-10,OOO ohms, 5%
Semiconductors
D1, D2-LM113 (National) 6.2-volt Zener

voltage-reference diode or equivalent
Q1-2N2222 or equivalent, metal case
IC1-GA3140 MOSFET op-arnp or

equ ivalent

1 rnA
CONSTANT·CU RRENT

SOURCE

FIG. 4-WHEN THE OUTPUT VOLTAGE of this
circuit is scaled by a differential op-amp, an ordI­
nary DVM can be used to read the temperature.

changing, adjust potentiometer R3 for
0.00 volts output. Let the transistor stay
in the bath for a few more minutes, while
monitoring the bath's temperature with
a thermometer (not the one you're cali­
brating) to make sure that it doesn't
change. When you are satisfied that the
output voltage is reasonably stable
(some drift will occur), remove the
transistor from the bath and allow it
and the thermometer to come to room
temperature.

Once both have reached room tem­
perature (indicated by the fact that both
the thermometer's reading and the cir­
cuit's output voltage no longer change),
the last step in calibrating the circuit can
be done. Adjust potentiometer R3 so
that the reading on the DVM is the same
as the reading on the mercury ther­
mometer (ignoring the decimal point and
trailing zeros on the DVM). When this is

R4
2.2K,I%

01
2N2222 (METAL CASE)

ADJUST:
R3FOR 0 VDC @O"C
R1 FOR 100rnV/oCSCALE FACTOR

R5
10K

- 15 VOC

R6
10K

FIG. 5-THIS ELECTRONIC THERMOMETER PROJECT is easy to build and align. A parts list Is
Included in this article for those of you that would like to try It.

best results.
Two DC reference voltages are need­

ed: plus and minus 6.2 volts. Diode DI
provides the positive 6.2-volts DC
reference , while diode D2 provides the
negative 6.2-volt DC reference. The
+6.2 source is connected to the collec­
tor-base terminal of the temperature
sensor (QI) . That means that the emitter
current of transistor Q I will be propor­
tional only to the temperature (the col­
lector voltage is constant). That current
is amplified by an operational amplifier
(Ie I) and scaled to produce an output
potential of 100 mVrK. Potentiometer
R I is adjusted during calibration to pro­
vide the proper scale factor.

Again, an ordinary 3!.-2-digit DVM can
be used to measure temperature, but
the reading will be in degrees Kelvin.
To convert the reading to degrees
Celsius, it is important to note that the
Kelvin and Celsius scales are the
same, but offset by 273 degrees (0° C =
273° K). To read temperature in de­
grees Celsius, an offset adjustment is
needed.

Potentiometer R3 converts the tem­
perature range of the basic circuit from
Kelvin to Celsius by summing a coun­
tercurrent from the -6.2-volt DC supply
with the current from the transistor. The
potentiometer is adjusted to produce
zero output from amplifier IC I when the
temperature is exactly 0° C.

Calibration
Once the circuit is built it will have to

be calibrated. Set RI and R3 to about
the middle of their respective ranges.
Tum the circuit on, and wait about 10
minutes for things to stabilize at room
temperature . While you're waiting, pre­
pare an "ice-point bath." The ice-point
of water is 0° C; (the temperature where
ice and water can exist in the same
container) . Use a regular thermometer
to verify that the temperature is 0° C (or
32° F) . When the circuit has stabilized
and the bath is ready, put the transistor
into the water and wait about 30 sec­
onds. When the output voltage of the
operational amplifier has stopped

+15VDC

A solid-state thermometer
The electronic thermometer project

shown in Fig. 5 uses a simple op-amp
inverting follower circuit and a single­
common-transistor such as a metal­
case 2N2222. The transistor is used as a
temperature probe and needs a suitable
enclosure such as an old voltmeter
probe grip, a short piece of metal tubing,
etc. If the circuit is used to measure the
temperature inside some piece of equip ­
ment, it can be mounted permanently
and does not need a separate enclosure.
However used, thermal contact with
what is being measured is important. In
the case of small-diameter metal tubing ,
the transistor case should be press-fit
inside the tubing to insure that heat is
conducted to the transistor's base-col ­
lector junction. Ifthe fit is loose, or the
enclosure not metal, you should use
silicone "heat transfer" grease for the

Transistor temperature transducers
Almost any transistor can be used to

make rough measurements of tempera­
ture because of the relationship be­
tween the base-emitter voltage and
temperature, when the collector current
is held constant. But, some transistors
are better temperature transducers
than others. It seems that transistors in
metal can-type cases (TO-5 and espe­
cially the smaller TO-18) have a better
response than most epoxy or plastic ­
cased transistors. In addition, some
transistors have a more linear VBE vs. Ie
curve than others.

Figure 4 shows a simple temperature
transducer that uses NPN bipolar tran ­
sistors. In this circuit, a dual transistor
(two NPN silicon transistors in a single
case) such as a MAT-OI (made by Pre­
cision Monolithics, Inc.) is used. The
emitters are fed from 1- and 2-mA con­
stant-current sources (it is important to
keep the emitter currents different for
Q I and Q2) and the output voltage is
approximately 59 p.vrK.

A differential op-amp is needed to
amplify and scale the output voltage to
a usable level. It is particularly con­
venient to scale the voltage to 10
mV/oK so that a simple voltmeter can be
used. To do that forthis transducer, the
differential op-amp must have a gain of
167. When the output voltage is 10
mVrK, any 3!.-2-digit DVM can be used
to measure temperature.

tenninal of the "diode;" the emitter is
the other.)

The base-emitter voltage of a transis­
tor (VBE) is dependent on both the col­
lector current and the temperature. (If
you're interested in the math you can
find the formula in any good text on
transistors.) Because of that, a transis­
tor can be used to make a very linear
temperature transducer that works over
a range of approximately - 55° C to
+ 125° C.
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FIG. 6-THE HEART of this temperature-ta-frequency converter circuit Is a Datel VFQ-1 current-to­
frequency converter IC. The 2N2907 is used as the temperature probe.

FIG. 7-A TEMPERATURE-SENSITIVE current
source, the AD590, is used to measure tempera­
ture In this simple circuit.

VFQ-I. That IC is shown in a tempe ra­
ture-to-frequency converter circuit in
Fig. 6. In the circuit, we are using the
VFQ-l as a current-to-frequency con­
verter; the current is supplied by the
collector ofa PNP transistor that is used
as a temperature transducer.

This circuit's output frequency will
have a scaling factor of 10 Hz/OK. We
can, therefore, expect an output fre­
quency of 2730 Hz at the freezing point
of water (273° K, or 0° C), and a fre­
quency of 3730 Hz at the boiling point of
water (373° K or 100° C). This type of
circuit can be used to record the tem­
perature data from an experiment on
magnetic tape, or to transmit the tem­
perature via radio telemetry from an
amateur rocket or model aircraft. Un­
fortunately, the Datel IC is still a little
expensive (although it is one of the low­
est cost converters on the market) and is
not generally available through hobbyist
outlets .

Another special temperature-mea­
surement semiconductor device is the
ADS90 (Analog Devices, Inc .) It is a
two-terminal IC that is available at low
cost in either a TO-18 case or a special
two-terminal flat-pack. The device is a
temperature-sensitive current source
and is scaled to approximately 1 /lA/OK.
If we pass the current from the ADS90
through a IOOO-ohm resistor, the result
(using Ohm's law) is a voltage change of
I mVrK.

There are several ways that we can
use the ADS90 device. One is simply to
connect it as shown in Fig. 7, in series
with approximatley 100 ohms of resis­
tance. This configuration is called a one­
temperature, or one-point, circuit. We
adjust potentiometer R2 so that the out­
put voltage agrees with a mercury ther­
mometer at some specific temperature.
Slight nonlinearities in the device , as in
all semiconductor devices, will cause
some error at points far removed from
the calibration point.

Another method is to connect the
ADS90 directly between a +S.OO-volt
DC precision reference source and the
inverting input of an op-amp. The scale
factor of the thermometer can be set by
the feedback resistor (RF ) using the
formula: Vo = (I /lArK) (RF ) (T).

We can also use the ADS90 in a two
trim-point circuit that uses an op-amp as
described above. An offset current is
summed with the ADS90 current at the
inverting input of the op-amp. We can
then use two potentiometers, one for
offset and one for gain, to adjust the
circuit at two different temperatures,
thereby reducing the error.

Electronic thermometer projects are
easy to build and calibrate, and they 6
can be put together by anyone who ~

knows Ohm's law and the basic princi- ~

pies of op-amp circuits . Just remem- ~
ber to use precision components that JJ

don 't drift with-e-you guessed it- ~

temperature! R-E
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Rl
10K

ICI
AD590

Rl
950n

R2
lOon

14

VEE
- 5VDC

8

Vee
+5VDC

ql

R2
lOOK

ICI
VFU·l

VREF
5.00 VDC

done, a o-volts OC output willequal ()" C,
a 3.00-volts DC output will equal 30°C,
and so on . This happens, of course, be­
cause of the 100 mV/oC scaling factor.
Alternately, a warm -water bath can be
used for this part of the calibration pro­
cedure. Prepare the warm -water bath
by mixing hot and cold water, and
follow the steps that were outlined
above for calibrating the thermometer
circuit at room temperature .

The precision, and amount of drift, of
this electronic thermometer depend on
the quality of components used . The re­
sistors, except for possibly R5 and R6,
should be 1% precision-types with a low
temperature-coefficient of resistance.
The Zener diodes should be tempera­
ture-compensated reference types, such
as National Semiconductor LMI13's.
The op-amp should also be a low-drift
type, although acceptable performance
can be obtained with an RCA CA3140,
especially if it is heat-sinked. An ordi­
nary TO-S heatsink (the kind made of
thin metal) will work nicely.

Other devices
There are a number of IC voltage-to­

frequency (or current-to-frequency)
converters on the market. An example
of an IC that does both is the Datel

Cl
1000pF

~

I-2N2907

FAHRENHEIT, KELVIN, CELSIUS
AND CENTIGRADE

There are three sca les in common
use for measuring temperature :
Fahrenheit, Celsius (centigrade) and
Kelvin .

The Fahrenheit scale, now used only
in the United States and a few other
English-speak ing count ries, is based
on the freezing and boiling points of
water at sea level-32· and 212· , re­
spectively. The zero-point on this scale
was probably establ ished by using a
mixture of ice and salt-materialscom­
monly used to achieve low tempera­
tures in laboratories at the time the
scale was developed .

The Celsius scale, also known as the
centigrade ' scale (it's not capitalized
because, while the other three scales
bea r the names of the ir inventors­
Gabriel Daniel Fahrenhe it, Anders Cel­
cius and Lord Kelvin-the term "centi­
grade" refers to the fact that the scale
is divided into a hundred divisions), is
used outside the U.S., wherever the
metric system is found. On it, the freez­
ing point of water is D· and the boiling
point 100·.

The Kelvin scale is also known as the
absolute scale because its zero point
is absolute zero , (- 273.16° C or
- 459.69° F), the point at which all
molecular motion ceases and there
is-lite rally-no temperature.

One degree in the Kelvin scale is the
same size as one degree in the Celsius
scale : therefore water freezes at
273.16° K and boils at 373.16° K. The
Kelvin scale is used primarily in app li­
cations such as solid-state physics
and astronomy .

Incidentally, conversion from Fah­
renhe it to Celsius, and vice versa, is
easier than you may think. To convert
from degrees F to degrees C, just sub­
tract 32 from the Fahrenhe it tempera­
ture and divide the result by 1.8. Going
from Celsius to Fahrenheit is even
easier-double the temperature, sub­
tract 10%, and add 32.

VREF 2
- 5.00 VDC ......~----------t

VREFl
+1.20 VDC
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What ever happened to the old-fashioned player piano?
It's back, with an electronic facelift- a facelift
you can perform yourself.

pedals . Timing is derived from a master
clock . Figure 2 shows how the bit are
assigned in the encoding scheme.

In examining the sys tem. perhap the
best place to start is word 15. the
" sync" word . That is the last in the
sequence and can best be compared to
the sync pulse of a composite TV signal
since it establishes the proper relation­
ships for all of the other word s. Word 15
consists of 6 lows. I high. and I low
(000000 10): if there is a malfunction and
any ot her bit sequence appears for word
15. the system will not work .

Two bits of word zero (the first word
in the sequence) are used for the foot
pedals. Five of the remaining six bits of
that word are used for bass inten sity
(more on that later): the lefto ver bit (bit
two) i not assigned. The notes are
handled by word s 2 through 6. and 9
through 13: each bit represent s one
of the 80 notes (10 word s of 8 bits each
give 80 note s).

As pointed out earl ier. expression is
an important variable in the recording

FIG. 1-HIGHLY SENSITIVE SWITCHES mount­
ed und er each key are used to record your own
performances.

logic and encoding
The system uses sixteen 8-bit word s

to encode each note (or chord). and to
indicate the inten sity with wh ich each
ke y is struck and the use of the foot

WARREN BAKER

properly installed and adjusted. one
switch i located directly under each
ke y. If a key is struck. the switch un­
der it is closed. The switch clo ure lets
the system know which key has been
struck. and that information is recorded
on tape . Switches attached to the "sus­
tain" and " soft .. foot petal s work in a
similar fashion. and the information
from them is also recorded by the play­
er piano,

Of co urse . there ' s more to a piece of
piano mus ic than just striking the keys in
a particular sequence . The playe r's "ex­
pre ssion" (how softly he strike s the
ke ys. for example) is also taken into ac­
count. A small microphone mou nted on
the "record" board picks up the relative
acoustic pressure in the lower part of the
pia no and converts it to a signal that.
when the recording is played back .
helps the Pianocorder reproduce the
piece of music faithfully. That feature
often makes it difficult to tell a recording
from the original rendition.

The electronics used in this recording
sy tern are quite exotic when compared
to those found in most other con sumer
item s. Even though a microprocessor is
not used by this player piano . in man y
way s the sy tern can be compared to a
dedicated computer.

Superscope's
PIA OCO

How it works
The syste m uses eighty solenoids

with push rod s attached to the upper
parts of their moveable cores . (The top
and bottom 4 keys of the standard 88­
ke y piano keyboard are not used. Many
old-fashioned playe r piano s had only 80
ke ys and since tho se extra 8 keys are
se ldom used . no pro vision is made for
them.) Th e so lenoids are positioned so
that each of the push rod s extends
th rough slots in the keybed and come in
contact with the underside of one of the
ke ys . Becau se each piano key is actually
a lever with a fulcrum at its center. when
yo u press a key down. it other end
moves up. When the soleno id for any
ke y is energized. .ts co re moves up­
ward . moving the push rod at the same
time . Th e effect of the push rod 's strik­
ing the botto m of a key is the same as
your striking the top of the key at the
ke ybo ard .

Arail with 80 very sensitive switches
mounted on a PC board is used when
recording music: the rail is installed
under the front part of the piano key s
as shown in Fig. I. When the rail is

I :" THESE HI GH ·TECH OLOG Y TIM ES. Irs
rather surpris ing that no one has mar­
keted an updated version of the old­
fashioned player piano . Th at is. of
course. until recently. Superscope has
developed an all-elec tronic ve l' ion. the
Pianoco rdcr Reproducing System. for
Marantz pianos. Th e Pianocorder is
a lso av a ilable as a kit (model P-/DO ) that
can be installed in your own piano . That
kit i the subject of this article .

Before we go any farther. let' s see ju st
wh at the Pianocorder is. and how it dif­
fer s from the air-operated unit s of many
years ago . Old-fa shioned player pianos
used paper rolls about the size of kit­
chen waxed-paper rolls with music "re­
corded" on them: the recording took the
form of holes and slots in the paper.
Among the problems with that sys tem
wa s that those rolls were rather fragile
a nd difficult to sto re .

Contras t that with the Pianocorder
system that uses ordinary audio cassette
tap es . Wh ile you ca n purch ase prere­
corded tape s for the Pianocorder sys­
tem . yo u ca n also record your own
piano music. At thi s point you may be
thinking: " So what. my cassette re­
corder ca n do that already. ' There is a
very import ant difference. though : The
Pianoco rder does not record the mu ic
itse lf. but. rather. the ind ividual piano­
key strokes . Th e music you hear does
not com e from a spea ker: it co mes from
the pian o itself. For the dyed-in-the ­
wool hi-fi puri st. you ca n' t get more
faithful reprod uctio n from any other
music sys tem!
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system. The signal from the microphone
on the "record" board is applied to the
bas s and treble registers' active filters.
and then to a digital-to-analog converter
(DAC) for inclusion into the respective
bass or treble counters and registers. On
playback. the process is reversed. and
the information used to "modulate" the
action of the solenoids. Bass intensity is
handled by 5 bits of word 0: treble in­
ten sity is handled by 5 bits of word 8.
The inclusion of the intensity informa­
tion help s to combine the Piano corder
and the piano into a system that. accord­
ing to the manual. " ... truly reflects the
touch of the pianist."

The digital information generated by
the logic as ju st outlined is first fed to a
parallel-to-serial converter. and from
there goes to a bi-phase converter that
generates tones which can be recorded
on tape . A 2250-Hz tone is used to repre­
sent a logic-O and a 4500-Hz tone a logic­
I. That principle is similar to that used
by hom e computers for storing data on
cassette tape and . in .fact. both tapes
sound similar when you play them back
on an ordin ar y cassette recorder.

Durin g playback. the signal from the

N.U

PEOALi \ BASS
\ \ 'NTENSIn NOT USED KEYS

~~....
BIT • B 16 21 3'

KEYS NOT USED· " ~

~ I
BIT 32 II II \6 63

CONTROL TREBLE
\ INTENSITY KEYS
A~, " ,

~~
BIT.. 12 BI II 9\

KEYS NOT USED SYNC
• " .,----A----..,....---A----.,

~ lilllllll lillilllllllllil
BIT 96 "' 112 121 III

KEY

~ KEYSIPEOALS 0 NOT USED

• SYNC INTENSITY/CONTROL

FIG. 2-BIT·ASSIGNMENT used by the Plano­
corder's encoding system . Each key or pedal
depression results In a 128·blt string.

recorder is fed to the playback logic­
board (shown in Fig. 3) through an opto­
iso lator that segregates the cassette re­
corder's circu itrv from the 5-volt cir­
cuit rv used bv the balance of the svs­
tern. 'The audio signals are routed to the
board' s decoders and counters. and the
result ing logic-level control voltage goes
to the appropriate solenoid-driver board
(see Fig. 7). The 170-volts required to
drive the solenoids is switched by power
transistors that are located on the
driver boards.

To reduce heat build-up. a special cir­
cuit allows full current-flow to the sol­
enoids only ' when they are first ener­
gized . The current is then reduced to a
level ju st sufficient to hold the sole­
noid s' slugs in position. and held at that
point until the solenoid is de-energized .

Power supply
The power supply is quite straight­

forward and provide s the three DC volt­
ages (+5. + 12. and + 170volts) that are
required by the system. Power for the
solenoids is derived from a bridge
rectifier. An interlock switch mounted
on the playback logic-board prevents
the solenoids from being activated if the
front of the piano is removed. That fea­
ture is included for safet y.

The 5- and 12-volt supplies are taken
from a step-down tran sformer. The 5­
volt supply uses a 723 regulator. It
should be noted that the system uses
three separate ground connections. One
of tho se. the system ground. ties to­
gether all of the metal parts of the Piano­
co rde r and the piano. and -connects
them to the power-line neutral (the
"green" prong of the three-prong pow­
er-line plug) . That can cause some prob­
lems when troubleshooting or testing
the Pianocorder if you use an oscillo­
scope (or other piece of test equipment)
that is grounded to the power-line neu­
tral. The instructions suggest that you
use battery-operated test equipment or
an isolation transformer when testing
or servicing the system. Otherwise.
your common-ground connection should
be cho sen with great care. .

Before you begin
Needless to say . installing the Piano ­

corder in your piano should be done
with care. Superscope has made several
as sumptions about your knowledge and
equipment. It is assumed that you have
a well-equipped shop with all the usual
hand and power tools. and that you
know how to use them. Some of the
tool s used by piano technicians would
also be handy to have but it really does
not pay to buy them for a one-time
project such as this. You can do very
well without them. although the job may
prove to be a little more difficult. There

are also certain part s of the project
where a " helper" will make things a
great deal easier: perhaps a family
membe r can be pressed into serv ice in
tho se instances.

Supe rscope also ass umes that you
have a "fair" working knowledge of
how piano s opera te . Don't let that scare
you . thou gh. becau se the installation

.manual covers all the work ing parts of
the typical piano. in great detail. In gen­
eral. the instru ct ions are extremely
elaborate. There are warnings through­
out the instructions (where needed) that
urge the installer to be absolutely certain
that he understands the step being de­
scribed before carrying it out. Be sure
to heed tho se warnings!

Before beginning the installation.
some measurements have to be made to
determine whether or not you will be
able to install the Pianocorder in your
piano: those measurements are com­
pletel y explained in the instruction man­
ual. Although a number of measure­
ment s are required. only a few have any
serious bearing on the end result. even
though some may seem to indicate that
vou will not be able to install the unit . In
some cases further instructions show
you how to overcome the problem.
while in other cases. (depending upon
your abilities as a technici an ) you may
be able to find your own way out of
dilemma.

FIG. 3-MOST OF THE ELECTRONICS are In­
stalled In the lower part of the plano. Shown here
are the solenoids. three of the five solenoid·
driver boards. the playback-logic board. and the
power supply.

z
o
<ms::

FIG. 4-0URING PLAYBACK. the plano keys are OJ
operated by the solenoids which . In turn. are ~
controlled by the appropriate driver boards. The ...
solenoids at the far left operate the " soft" and :g
" sustain" loot pedals. ...
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FIG. 5--THREE 'h-INCH SLOTS (one shown
here) had to be cut into the keybed so that push
rods connected to solenoids mounted on the
u nderside keybed could operate the keys.
Seven keys were removed here to show detail.

Modifying your piano
The modifications that have to be

mad e to the piano will vary with the type
of pian o you own. In my case. probably
th e biggest one was cutting three \12­
inch-wide slots through the keybed;
th ose slots let the solenoids that are in­
s ta lled on the underside of the piano
operate the keys (see Fig. 5). In addi­
tion. I had to modify the mounting
b racket that co nnec ted the " harp"
frame to the keybed . (I cut it down.) The
ped al "trap " mechanism also had to be
rem ounted to provide clearance for the
pedal so lenoids . Although that was eas ­
ily done for my piano. the same may not
be true for other units . The instructions
fo r this part of the project leave the de­
tails entire ly up to you and plainly state
th at the examples provided are only
rep resen tat ive of some of the methods
th at ca n be used.

Installation
It is import ant that the solenoid push­

rod s contact the underside of each key

FIG. 6-THE PIANOCORDER'S cassette tape
rec order looks much like a regu lar one. The
master ON/OFF switch is at the left.

as clea nly as possible. A locat ing
" stick" has to be pre pared . and is used
to dete rmine those co ntact point s: it
must be mar ked acc urately. The posi­
tion s de te rmined by the stick are used to
place the so lenoid : in their proper posi­
tion s on the solenoid rail. If you are
sloppy when you position the solenoids .
you may have the nasty and time-co n­
suming problem of making individual
adjustments after the asse mbly has been
inst alled in the piano . (in my case . one
solenoid was misadju sted : that error
caused two of the keys to sound at the
same time .)

Since the' Pianocorder uses cass ette
tape . it also needs a cassette recorder /
player. That unit. shown in Fig. 6. looks
like a ruggedized ver sion of a standard
portable one. It run s at a speed of 3:j4
inches-per-second . In use . the recorder/
playe r swivel s out from under the right­
hand side of the keyboard. The master
O" /OFF switch and other operator con­
trols a re also located on the recorder
assembly. Some pianos (mine included)
may have a slight rim at the front of the
ca binet . in the area where the recorder
is to be mounted . The modification
needed in that case is simple: A half­
inch spacer is used to give the recorder
enough roo m to clear the li m.

Since . for so me reason. someone had
previously modified the piano I used for
thi s project. so me of the situat ions I ran
into should not be co nsidered typic al,
For instance . it appea red that somet ime
in the past the entire keyboard (and key-

FIG. 7-ADDING A HALF-INCH block of wood to
the bottom of each key made it possible to install
the Pianocorder in my piano. The lower key is
shown unmodified.

bed) had been raised a full inch above
their norm al position. Since the sole­
noid push-rods co uld not reach the un­
derside of the keys because of that in­
creased elev ation. it at first appea red
impo ssible to install the Pianocorder.
Fortunately. I was able to solve that
problem with a litt le ingenuity. Gluing
half-inch-th ick piece s of wood to the un­
derside of each key (see Fig. 7) made
up for the incre ased height and. when
the project was completed. the player
piano worked perfectly.

It is interesting to note that the above
modificati on also co uld have saved me
co nside rab le work in cutt ing the mount ­
ing bracket. As ment ioned ea rlier. I had
sho rte ned the bracket so the solenoid
rail co uld be placed closer to the key-

4~1

bed and allow the push rods a longer
throw: the added pieces on the keys
served the same purpose .

From the point whe re the solenoid rail
is insta lled in the piano. the wor k con­
sists most ly of dr illing pilot holes for the
screws used to mount the various part s
of the Pianocordcr. Surprisingly. how­
ever. most of the system's components
a re con nec ted to eac h other. and verv
litt le is ac tua lly attac hed to the piano. I~
fact. only the power supply and the
playback logic-board (with the piggy­
back -mounted " expre ssion" board) are
ac tually secured to it. With the exce p­
tio n of installing the record kev­
sw itches (more o~ tho se later ). all the
wo rk is don e in the lower section of the
instrument.

The instructions are phrased for use
by piano tech nicians who. in all proba­
bility , are not too familiar with the elec­
tronic part s of the reproducing system.
Because of that, it may seem to some
readers that the instructions have been
too simply written at times. Bear with
them. however; they will lead you
through the project. and help insure that
the piano will produce wonderfu l music
when you' re finished .

As you may have guessed by now.
installing the Pianocorder in your piano
is not a one-night project. However. if
you decide to undertake the job. the
time you spend will be justified by the
entertainment this system can prov ide.
The co mpleted player piano will amaze
your friends and neighbors . and provide
untold hours of family fun. There are
tapes available that cover just about
every musical taste or period and in ad­
dition , you will have the pleas ure of
be ing able to record your O W I1 per­
formances for posterity !

Installing the Pianocorder in my
piano has bee n one of the most enjoy­
ab le const ruction experiences that I've
had in a long time. Com ing from an elec­
tronics "builder," that statement means
quite a bit. In closing. it should be reite r­
ated [hat this kit is 1/01 something for
an inexperienced person to undertake
without some help from someone with a
good know ledge of 100is and their prop­
er use . Yet. if you use good common
sense and follow the instructions, you
should be able to complete this satisfy­
ing project. R-E



Wide-band
companding

R e c o rd - s ur f a c e
noise has a frequency
spectrum similar to
that shown by the
broken line in Fig. I:
it is re latively strong
at bass and treble fre­
quencies. However.
se ns it ivity of the
human ear decreases
at low and high fre­
quencies. as is shown
by the con stant loud­
ness-contour curve
(the so lid-line) in tha t
figure . If the value of
the constant loud -
ness-contour curve is
subt rac ted fro m tha t
of the record surface­
noise cu rve . it can be

see n that the perceived noise is nearly
flat as a funct ion of frequency. Fro m
that. CBS concluded that noise red uc­
tion shou ld be uniform at all frequenc ies,
That differs from the approach used by
Dolby for tape and FM broadcasting.
largely because the noise spectra for
those media are not the same as the sur­
face-noi se spectrum of a pho nograp h
record .

The wide-band compression/expan­
sion function shown in Fig. 2 was
chos en by CBS for its system. The
compressio n cu rve has a 2: I gain for
signals from above 0 dB refere nce
level (5 ern/second lateral stylus-veloc ity
at 1000 Hz) down to - 40 dB . Since
compression below - 40 dB is not de­
sirable bec au se it would tend to raise
the level of the background noise of the
master tape abo ve that of the surface
noise of the record. the compression 6
slope is rapidly changed to I : I below <
- 40 dB . ~

If digital tape is used as the mastering ~

source for a record. the perceived sig- :0

nal-to-noise ratio is reduced by the 20- U;
dB co mpressio n. making it roughl y ~

will reduce th is to about 81 dB. That is
still abo ut 20 dB better than the 50-dB
d ynamic range a vailable on the best
modem vinyl records. Hence. by
choosing a 20 dB companding system.
and adding the 20 dB of dynamic range at
the "bottom:' CBS ha . in effect. per­
mitted today 's vinyl records to equal
multi-channel digital tape-recordings as

far as dynamic range
and quietness are
concerned . Sou nds
that were previous ly
masked by record
surface-noise can now
be heard clearly.

LEN FELDMAN
CONTRIBUTING EDITOR

the original master tape. whether ana log
or digital.

Why stop at 20 dB?
T he ex system works by addi ng 20

dB to the dynami c range of a recording.
This expansion is ad ded at the "quiet"
en d of the range-the area where
record surface-noise beg ins to pre sent
pro blems .

The reason C BS sett led for ju st 20 dB
is interesting . The new system is ob­
viously designed to serve as a stop-gap
measure until true digital phonograph­
records become avail able. (The records
tha t are called " digital" today are
simply analog disc s that have been
ma stered from digital -audio tape s.)
Now that tape hiss is no longer a limit­
ing factor in mas s-produced phonograph
records (tha nks to digital master-tapes)
the new limiting factor becomes the
surface noi se of the disc itself. A pro­
fessional-type digital tape recorder has
a ma ximum effective dynam ic range of
abo ut 95 dB per ch annel. After a 24­
track mix-down. it can be shown that
the randoml y added noise introduced

ment without the decoder and still
sound good . With most musical selec­
tio ns . the undecoded record is com ­
parable in so und quality to a conven­
tio na l record co ntaining the same pro­
gram material. Of course . with no ex­
pa nsion during playback. the re is no
no ise reduction. With the decoder. the
quality is nearly indi stinguishable from

A new noise-reduction system for records from CBS
provides 20 dB of noise reduction, yet discs made

using it suffer no loss in quality when played without
a decoder.

ex Noise Reduction
for Phono Records

MOST OF THE NOISE-REDUcrION SYSTEMS
used in high -fidel ity circles duri ng the
las t few years have bee n gea red primar­
ily to tape record ing and playback. For
example. Dolby noise reduct ion . while
so me times used by FM stat ions to in­
c rease their noise-free coverage area or
to imp rove th e d ynam ic range of their
mu sical prog rams . is co nfined mostly
to tap e-reco rdin g ap-
plications . Specifi­
call y. Dolby B noise­
red uct ion encoding
and decoding has
found its widest ap­
plicat ion in ste reo
cassett e-ta pe de ck s.

To date. the only
compa nding type of
noise-reduc tion sys ­
tem tha t has been ap­
plied to phonograph
records has been the
one develop ed by
dbx. Inc . In tha t sys­
tem. program mate­
rial is first compressed
bv a ratio of 2: I for
cutting the master
disc. and the n ex ­
panded by a ra tio of
1:2 duri ng playback
of records ma nufac­
tured from that mas­
ter. Wh ile the sv stem
is startlingly -effc:c­
tive . bot h in term s of
noise red uction and
in terms of increased
dynamic range capa-
bilit y. a dbx de coder is requ ired to play
th e discs . If th ey are played bac k with­
out the de coder. they sou nd- to say
th e least-strange.

Now, CBS has come up with a new
companding system for discs. designated
ex, that is sa id to offer several ad­
vantages over any ea rlier one . Among
th em are :

1. Compatibi lity-encoded record­
ings can be listened to with or
without a de coder.

2. A 20-dB reduction in perceived
surface-noise.

3. Excellen t tran sient respo nse.
4. Little or no audible pumping

(audible variations in the volume
of the bac kgro und no ise due to
the act ion of the filters) or switch­
ing of no ise in the companded
state.

5. Relat ively inde pendent signa l
levels .

To ge t the most out of the sys tem a
decoder cost ing about $ 100 is required.
bu t what sets the ex system apart
from th e others is that a eX-encoded
record can be played on ordinary equip-
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Multi filter/time-constant circuit
Thi s circuit consist s of four filters

whose outputs are added together to
form a single control-signal. Filter I is
high-pass filter with a "dead band" (the
filter ignores signals below a certain
level ) and a positive-peak rectifier; the
filter has a time con stant , T I' equal to
30 milliseconds. Filter 2 is a low-pass
type with a time constant. T2, of 2
seconds . Filter 3 is a low-pass type ,
with a dead-band and a positive-peak
rectifier; that filter' s time constant. T3,
is 30 milliseconds . Finally, filter 4 is
another low-pass type. with a dead
band and a negati ve-peak rectifier; it
has a time con stant . T4 • of 200 milli­
seconds .

ac tion of the control signal.
If the output of the main filter-circuit

we re used by itself as a control signal.
the results would be unacceptable be­
cause noise, distortion, and pumping
would occur. To avoid tho se effects ,
the multi-filter, multi-time-constant,
circuit shown in Fig. 3 is used.

Filter operation
Filter 2 is used to insure rrururnum

audible noi se and signal modulation in
steady. low-level. signals. If it were
used alone. it would suffice for that
purpose but would not respond ade­
quately to rapid changes in musical
content. That is the function of the re­
maining filters.

Filters 3 and I are used for musical­
tran sient signals of short or medium
duration. Filter 3 allows a fast att ack to
pass. and then begin s its 30-millisecond
decay. Even with good filtering ahead
of thi s stage . its DC input will contain
some ripple. If the ripple component is

FIG. 3-BLOCK DIAGRAM of a CX expander unit. The Input signal Is fed to both varlable-galn am­
plifiers and to a control circuit. The output of the control circuit (Which consists of rectifier, maln­
filter, and tim e-constant circuits) Is the control current for the variable amplifiers.

Expander
A bloc k diagram of the ex expander

is shown in Fig. 3: a represent ative
sc hema tic is show n in Fig. 4. Left- and
right-channel signals from a eX-en­
coded record are fed direc tly to their re­
spective variable-gain amplifiers . At
the same time. those signals are pro­
cessed by a control circ uit whose out­
rut is the contro l voltage for the variable
amplifiers. The control circuit con sists
of three distin ct sections : a rectifier cir­
cuit with a preset threshold-voltage. a
filter circuit. and a time-con stant circuit.

Rectifier circuit
In the rectifier circuit. the combined

left- and right- channel input s are full­
wave rectified before being passed on
to a maximum-signal selection output.
For signal values above the present
threshold. Vc. the control circuit' s out­
put varies in direct proportion to the
input-signal level. These change s con­
trol the amplifica tion factor of the
variable-ga in stage. Together with the
changing signal-levels at the variable­
gain stage. the combined effect is an
output that increases or decreases at a
2: I ratio with respect to the input, when
the level of that input is above Vc.

When the signal level falls below V-;;
the co ntro l circuit' s output no longer
changes . Under tho se circum stances
no ex pans ion take s place between the
input and output.

Filter circuit
The main filter-circuit (IC2-a. D6.

RI O. RI I. and C3 in Fig. 4) is relatively
fast. with an attack time-con stant of
abo ut one millisecond and a release
time-constant of about 10 milliseconds.
Th ose time constants allow for rapid
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equ al to that of a conventi onal (unen­
cod ed) record. If an encoded record is
played back without the benefit of a
correspon ding expansion circuit.
changes in the dynamic gain of the
master tape ' s noise tend to be masked
bv the co ntinuo us record-surface noise.
making them all but inaudible to the
listener. Th at effec t is aided by care­
fully choosing the time constants that
are used in the control circuitry of the
syste m' (more on that late r).

Figure 2 also shows the expans ion
curve of the system . That curve is com­
plementary to the compression curve
so that a signal that undergoes the en­
tire process of co mpress ion and expan­
sion will match the original program
source clo sely. but with 20-dB less
noi se. For proper operation. the sys tem
requires reasonabl y acc ura te tracking
by the phono sty lus . No t all pho no
cartridges deliver exactly the same
level of output for a given stylus velocity
in a record gro ove and for that reason it
is possible for the reproduced signal to
differ somewhat from the source
material.

Acc ording to CBS. however. that ef­
fect has been fo und to be virtually un­
noticeable for mismatches of up to 6 dB
between the ex pansion and compres­
sion curves. Some of the ex expande rs
on the market offer a-ca libra tion adjust­
ment so the y can be used with virtua lly
any stereo ca rt ridge.

50

INPUT- dB

-80 -60 - 40

-1
20

FIG. 2-COMPRESSION AND EXPANSION
curves for the CBS noise-reduction system.
The curves are complementary so that a pro­
cessed signal will closely match the original
program source.

FIG. 1-WHILE RECORD SURFACE-NOISE Is
greater at bass and treble frequencies, the sen­
sitivity of the human ear Is reduced In those
ranges. The overall subjective response Is
essentially flat.
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FIG. 4-THE OUTPUT of the time-constant circuit is buffe red by IC2-c, and then summed by IC2-d and
04, a vo ltage-to-current converter. The control current for the varlable-galn amplifiers (IC3-a and
IC3-b) Is taken from the collector of 04.

not remove d , audible distortion will
occur in the transient. Listening tests
have confirmed that the human ear is
not particularly sensitive to such dis­
tortion if its duration is less than 30
milliseconds. So filter 3 passes only the
first 30 milliseconds of the attack­
transient. If the signal continues for
longer than 30 milliseconds, filter I
takes over. It is a low-pass filter with a
30-millisecond time con stant. When a
sudden transient signal occurs, that
filter will ignore the signal for the first
30 milliseconds, but will allow what
comes after that length of time to pass.
It will also remove nearly all of the
ripple from such signals.

Filter 4 is used to control sudden de­
cre ases in signal levels. If such sudden
decreases were not controlled , pumping
or "breathing" would be heard . It' s
been demonstrated that the human ear
is not sensitive to pumping during a
rapid decay of not more than 200 milli­
seconds . Filter 4 allows the circuit to
track the dec ay for that length of time.
After that period , at the time when the
listener would begin to notice the decay.
control is taken ove r by filter 2. That
filter. thank s to its two-second time
con stant, keep s the noise-level relative­
ly steady .

According to CBS engineers, the
overall combination of the four filters
allows their system to operat e effec­
tive ly with music signals that would be

con siderably more difficult for other
noise reduction or companding systems
to handle.

An obvious advantage of the system
is the compatibility claimed for it. If the
encoded version of a given piece of
music is indeed virtually indistinguish­
able from the conventional pressing of
the same materi al , CBS Record s, or
anyone else using the ex system, will
have to produce only one type of
recording in the future . The casual
music listener can then listen to that
recording on his ordinary phonograph
o r hi-fi component- system as he nor­
mally would . The more serious audio­
phile. on the other hand, will be able to
add a relati vely inexpensive expander
access ory to his stereo system and
enjoy the full benefit of an additional ~o
dB of noise reduction .

It is interesting to note that CBS has
proposed that its new comp anding sys­
tem be incorporated in any multi-chan­
nel TV-audio sys tem that might be ap­
pro ved by the FCC in the future.
Transition to stereo audio (or multi­
lingual audio), regardless of which of
the proposed sys tems is chosen. is
bound to result in some degradation of
audio signal-to-noise ratios for many
viewers within a TV station' s service
range. The incorporation ofa compand­
ing sys tem at the outset would help to
offset that degrad ation. Furth ermore .
since the C BS sys tem is claimed to be

compatible , those viewers who con­
tinue to watch the future " stereo" TV
programs over the ir mono TV receivers
would not not ice any difference in
audio quality . Other noise reduction
sys tems that have been suggested for
TV stereo-audio include a modified,
co mpatible form of the linear dbx com­
pandin g system and the newly de­
veloped Dolby e noise-reduction sys­
tem (see the May issue of Radio-Elec­
tronics) from Dolby Laboratorie s. R-E
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Part 3 IN TH IS PART WE'LL FIN­
ish up the Programma

2. calibrate it. and put it to use. All the
hard wo rk is already done. so all that' s
left are a few easy things like stuffing
the switch board . and putting the elec­
tronics in a case. Let' s get starte d by
discussing the circuitry on the switch
board before we put it together.

Sw itch board theory
Surprisingly enough. the switch board

isn 't ab solutel y necessary in this
project! A three -position switch could
be used in its place to select the proper
YCO . serving as a " bandswitch."
However that isn't a very elegant ap­
pro ach to selecting ranges, and you 'd
have an extra switch to fiddle with. Top
th at off by realizing that the Ie's cost

about the same as a decen t switch. and
you'lI want to build the board.

Basically. the switch board . whose
schematic is shown in Fig. 13 , is nothing
but a decoder circuit. It plugs into J101
on the control board , and decodes the
BCD signals from the IO-MHz and I-MHz
position s on the switches. The decoded
signals then tum on one of three transis­
tors on the YCO board, applying power
to the correct YCO circuit .

In operation. BCD data from the 1­

\lHz switch position is supplied to the
switch board. and drives display de­
coder IC301. Although the IC was de­
signed to drive an LED display. it can
decode in other ways . too. When binary­
coded-d ecimal input s of " 3" or " 4" are
applied to the decoder. the " b" and "g"
segment outputs are high. while the " e"
segment is low. Gate s IC302-a and -b
detect those conditions. and the output

at pin 1 of the IC goes low. Since those
conditions also apply to a "9" input.
gate IC304-a detects that condition via
the "D" input. and prevents decoding
of that value . Pin I ofIC302-b drives in­
verter IC304-c, which puts a logic
" high" on gate IC303-b whenever a
"3" or "4" switch input is decoded .
That " high" passe s through the gate .
turn ing on transistor 0 302. On the
other hand. if any other number besides
"3" or "4 00 is applied to the decode r. it
won' t be decoded. and pin I of IC302-b
will be high. That goes to gate IC303-a.
and turn s on transistor 0 30I. That
takes ca re of the decoding scheme for
the I-MHz switch position .

Decoding the IO-MHz switch position
is eas ier. Gate IC304-b detects a logic
" high" on either the "A" or " B" in­
puts. When that happen s. as it would if
the switch were set to " I." "2 ." or
"3 ." the output of IC304 goes low.
That shuts down gates IC303-a and -b
making transistors 0 301 or Q302 tum
off. At the same time , the pin-4 output
of IC304-b is invert ed by IC304-d.
turning on transistor Q303. Thus. the
10-to-30 MHz YCO is selected.

The remaining components on the
board are strictly for protection. and
can save the Ie' s if the cable to the con­
tro l boa rd is plugged in backwards .

Switch board construction
Assembling this board is easy, and the

whole thing should take little time. The
foil pattern is shown in Fig. 14. Note that
all the parts are common. and should be

easy to get if you don 't have them. That
make s this phase of the project a good
ca ndida te for a Sunday afternoon
when all the stores are closed. Refer to
Fig. 15 for details as you stuff the board.

Sta rt by positioning the board as
shown. Then begin by installing the 16­
pin IC socket at IC301. Position the
notch indicatin g pin I pointing up. (Do
that with the rest of the sockets . too .)
Then install the three 14-pin sockets.

GARY McCLELLAN

Check to be sure you've soldered all
co nnec tions.

Continue with the resistors. Install six
lOOK units at R301 through R306 as
shown, nea r the left side of the board .
Then install a 10K resistor at R307.
Bend the leads as shown, and insert into
the board. Below it, install another re­
sisto r at R308. Finish up by installing a
10K unit at R309. Again, bend the leads
as shown, and then insert them into the
board. Note that " spaghetti" tubing
over the leads is unnecessary.

Note that the two jumpers run be­
tween the ICs. Use leftover resistor
leads for the jumpers, if you wish. In­
stall the jumper that runs horizontall y
betwee n IC301 and IC304. Bend the
wire into shape first , and then insert it
into the board. Pull the wire tight against
the boa rd before soldering. After that ,
install the vertical jumper in the same



mann er. Be sure to pull it tightly against
the board so that it can' t touc h the first
jumper.

Now for the transistors.
the y are all 2N3904's. a
mount facing i
Mount
t

prepare
n the 8-pin DIP
. older the wires to it in

• no snap the cap in place .
Connect the other end of the cable to

the board as shown in Fig. 15. (You may
want to check out the connections with
an ohmmeter.) Once the input cable has
been installed , you can procede to the
output cable . Cut about an eight-inch
length of 3-conductor ribbon cable , and
prepare the end. Install the wires in the
hole s near the tran sistors as shown in
Fig. 16. You should make a note of
where the wires go, for future reference.
That completes the board wiring.

At thi s point you can install the Ie's.

a
~ , and

s. Also, it
or shielding. If you

IC cabinet, the unshielded
ronie s may interfere with sensitive

measurements. Knowing those two re­
quirements, you are all set to visit your
elec tronics supplier and make a selec­
tion . You might even want to use a plain
chassis box to keep costs down. Ifpaint­
ed and labelled carefully, the box can
look better than most cabinets !

Once you have a suitable cabinet you
can layout the boards and cont rols.
Probably the best arra ngement is the
simplest, so you might want to copy the
layout shown in Fig. 17. Otherwise.
ju st be sure to space the contro l and
VCO board s as close together as practi­
ca l: the rest isn't critical.

Here are some tips to make the board
layout easier. The only areas to be con­
cerned about are the front panel and the

I

should
0 , if you can ,

c board near the front
ottom of the cabinet. That al­

ows easier access to the control board ,
which was partly cove red by the switch
board in the prototype-not such agood
arra ngement from a service standpoint.
With those suggestions, board place­
ment should be easy to determin e.

The next step is to machine the cabi­
net. You can start with the bottom of the
cab inet by drilling out the mounting
holes for the board s. Then drill a hole in
the rear panel for the power cable. It
may be necessary to enlarge it so that a
grommet can be installed to protect the
cable. (We used a plastic strain-relief
salvaged from a junked appliance.) You
can now drill the front panel . Generally.
it will be necessary to clamp the panel in
a vise so the holes can be drilled accu­
ratel y. Be sure to protect the panel' s
finish by placing a piece of cloth be­
twe en it and thejaws ofthe vise. When it
comes to making the cutout for the FRE­
QU ENCY SET switches, probably the best
way is to drill small holes around the

030
lN4148

+9V
R301

r{ lOOK

5·IOMHz

R304
lOOK 3·5MHz

TO
VCO

TO CONTRO L BOARD

BOARD
GND

R305
lOOK

,.,{ 10·30MHz

4
R306
lOOK

B .. "A.fTV.

IC303·d
1401 8

FIG. 13-A SEVEN-SEGMENT LED DECODER, IC301, is put to a rather unorthodox use on the switch
board. Its segment-output states determine which of the generator's VCO's will be active.
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PARTS LIST-SWITCH BOARD

Allresistors Y4-watt, 5%
Rl-5000 ohms , potentiometer, linear

tape r with switch
R301-R306-100,000 ohms
R307-R309-1 0,000ohms
Capacitor
C301-Q.1 F, 16volts, ceramic disc
Semiconductors
IC301-GD4511 CMOS 7-segment latch/

decoder/driver
IC302- CD4012 dua l 4-input CMOS NAND

gate
IC303- CD4081 quad 2-input CMOS AND

gate
IC304- CD4001 quad 2-input CMOS NOR

gate
Q301 -Q303-2N3904 or equivalent
LED1 -jumbo red LED
D301-1 N4148 or 1N914
S5, S6-SPDT toggle switch
T1-wall-plugtransformer,12volts,600mA
PL1-8-pin DIP heade r
J1- BNC connector, chass is-mount
Miscellaneous: PC board. IC sockets, Y2-

inch threaded stando ffs, metal enc lo­
sure (see text), knob, RG-174 coax, rib­
bon cab le, etc .

A complete set of three boards for the
Programma-2 is available for $22.00
ppd. from: Technlco Services, PO Box
20HC, Orangehurst, Fullerton, CA
92633. CA residents please add 6%tax;
foreign orders please add $3.00 for
shipping. Order No.SSG-1 .

A complete set of parts, excluding
boards, crystal, transformer and case,
Is available for $112.00 ppd. from: Cir­
cuit Specialists, Inc., PO Box 3047,
Scottsdale, AZ 85281. Order No. KT-5.
Phone orders (800) 528-1417; all other
Inquiries (602) 966-0764. AZ reside nts
please add tax.

a·CONO UCTOR 3·CONOUCTOR
RIBBON CABLE RIBBON CABLE

1 5-10
6
7

a 3-5 TO
5 VCO

TO . BOARO
PL1

2 10-30

3

4

FIG. 15-EIGHT-CONDUCTOR RIBBON CABLE Is used between the board and PL1.The plug Itself Is an
B-pln DIP header. If you can't locate one, cut down a 14- or 16-pln header.

FIG. 14-FULL SIZE FOIL PATTERN for the switch board . Large pads are used to make off-the-board
conn ect ions.

+----- 2-1/2 INCH ES------.
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is<: FIG. 16-NOTE THE WAY the leads of resistors
a: R307 and R309 are bent.

inside of the outline, knock out the cen­
ter, and file the opening to size .

After the holes have been drilled,
scrub the cabinet with detergent and
water to remove any grea se . Then rinse
and rub it dry . Next, label the front
panel with pres s-on letters, label tape,
or anything else you care to use. We
used press-on lett ers successfully. and
you can do the same. One thing, though.
and that is when you get to the RANGE
switch, use severa/labels. Include 3-30
MHz below HI, and 0.3·3 MHz below La.
The extra labe ls make the RANGE switch
easier to use. Other than that, simply
label the controls according to the pro­
totype. Be sure to cover the labels with a
coat of acrylic spray so that they don't
rub off.

Once the spray is dry you can install
the boards in the cabinet and hook them
up . You can install the VCO and switch
boards immediately, but hold off on the
control board because a few wires must
be connected to it first.

Cut three six-inch pieces of RG-174
50-ohm coaxial cable, and prepare the
ends. Don 't substitute ordinary mike
cable for this miniature coax-it's too

FIG. 17-eONTROL AND VCO BOARDS are
mounted slde-by-slde. Switch board, not seen
here, alt a above colla at lower right. BCD thumb­
wheel-switches are visible at top of photo.

lossy. Solder one end of a cable to the
veo pads (below QIOI) on the control
boar d. Not e that there is a pad for the
shield of the cable, even though it
doesn't go anywhere . That is intentional
and not a mistake. Solder one end of
another cab le to the DIV pads (near
C 101 ). Connect one end of the remain­
ing cable to the MOD pads (near RI28).
Finish up by cutt ing two six-inch pieces
of hookup wire. and stripping the end s.
Solder one wire to the PWR pad (above
C 106), and the other to the -zv pad (at
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FREQUENCY
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12V.600mA

_________:Zc~ll~
FIG. 18-INTERCONNECTIONS between all boards. Extensive use of color-coded ribbon cable keeps
things neat and makes circuit-tracing easy.

R127). That take s care of the control
boa rd , and you can now mount it in the
cabinet.

The last construc tion step is to inter­
connect the boards . Refer to Fig. 18 for
details as you make the connections.
Start by attaching RCA-type phono
plugs to the ends of the coax cables from
the control board . The n plug each one of
them into the appropriate jack on the
YCO board. Ne xt , connect the leads
from PWR and - 2V pads on the control
board to the appropriate terminals on
the YCO board . Double-check to be
sure the y go to the right places; other­
wise you may damage the control board.
Connect LEVE L pot RI, and power
switch S7. Wire up the pot first. using
hookup wire to connect it to the board .
Then wire up the power switch. If you
use an external wall-plug type trans­
former, all that' s necessary is to wire the
switch in series with the YCO board and
transformer. If you can 't find such a
transformer, and use an internally­
mounted unit , switch the transformer's
primar y instead.

Next is the RF OUTPUT jack. Cut a
piece of RG-174 coax long enough to
reach from the jack to the RF OUT jack on
the yeO board. Then att ach an RCA
plug to one end of the cable and plug it
into the YCO board. Solder the other
end to the jack , and be sure to make a
goo d ground connec tion . That is im­
port ant beca use that connector is the
only gro und in this project !Conn ect the
RANG E switch, S6, by running three
pieces of hookup wire from it to the

YCO board. (Ribbon cable is great for
that !)

Finish up with the switch board con­
nections. Plug PLiOI into the 8-pin
soc ket on the contro l board , and then
co nnect the three wires to the corre­
sponding pads on the YCO board.

That compl etes the const ruction.
Double-che ck your work and correct
any problems you find before applying
power.

Calibration
In all probability, the Programma 2

will work pretty well the first time
pow er is applied , without any calibra­
tion . Still , a few adjustments are re­
quired to insure that you Canget all fre­
quencies set by the switches, and to set
the modulation level and get the best
accuracy. To make the adjustmen ts
you' ll need either a receiver with 10­
MHz WWY capability, or a frequency
co unter. For too ls you' ll need a hex
alignment-too l for the coils, and a small
sc rewdrive r.

The first step is to set the frequency
range of the YCO's. That means that the
co ils must be adjusted so that the YCO's
cover 3-5 MHz, 5-10 MHz , and 10-30
MHz . The front ERROR lamp will show
when the coils are adjusted properly.

Make the adjust ments in this order:
Se t the switches to "03 .00" and tum on
the power. The ERROR lamp may be lit or
flickering. If it isn't, adjust L203 on the
VCO board until it shows some sign of
life. Then adjust the coil until the lamp
goes out , and keep turning the core for

about \I2-turn more. Switch to "04 .99,"
and check the lamp ; it should blink and
go out. If not, back off the core slightly.
The lamp should now blink and go out
for switc h sett ings of "03.00" through
"04.99."

Set the switches for "05 .00." Again,
the ERROR lamp may be lit or flickering.
If not , adjust L202. Then adjus t the core
until the lamp goes out, and tum the
core about \12 tum more .

Now switch to "09.99," and check
the lamp. It should blink, and then go
out. If not, back off the core slightly.
The lamp should blink and go out for
switch settings of "05 .00" through
"09.99."

Set the switches for "10.00." The
ERROR lamp may be lit or flickering. Ad­
ju st L20I for some indication. Then ad­
ju st the core so that the lamp goes out,
and tum it about \I2-turn fart her. Switch
to "30.00" and check the lamp. It should
blink and go out. If it doesn't, back off
the core slightly. The lamp should blink
and go out for switch settings of" 10.00"
through "3 0.00" MHz.

That takes care of the YCO frequen­
cy-range adjustments. Now for the
modulation-level adjustment. It can be
made with an ordinary AM table-radio.
Otherwise, you can use a shortwave re­
ceiver set to about 3 MHz . Here's how
to make the adjustment:

Set your receiver to a clear frequency.
Set the FREQUENCY SET switches to the
same frequency. Then flip the MODULA­
TI ON switch to AM. Connect a piece of

COl/til/ lice! Oil page 77
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YOU ALREADY
OWN HALF OF THE

WORLD'S MOST ADVANCED
HOME ENTERTAINMENT

SYSTEM.



You're already halfway to Magnavision"
right now. Because all youhave to do is
plugit intoyourpresent color TV set.

Magnavision is a turntable. A video
turntable as well as an audio one. It pl?ys
discs that show pictures on yourTV. With
stereosound capability.

Andwhatpictures. Magnavision delivers
a picture that's clearerand crisperthan
video tape TV; even TV itself. And the
Magnavision picture lasts, because the
discs are impervious to wear.

See the buttons on the front of the
Magnavision unit? They give you total
control overwhat youwatch and how you
watch it.Consider thepossibilities: Reverse.
Slow motion. Individual frame-by-frame
indexing. More. And youcan exercise
control from anywhere in the room, since
Magnavision Model 8005 (shown here)
givesyoua full-feature remote control.
AMAZING: PICTURES WITH~ SOUND.
Magnavision evengives you high-fidelity
stereosound.

Just run it through your presentstereo
systemand choose from one of the
many stereovideodiscs (concerts, musicals,
shows). You can't get stereo with video
tape, and stereo TV is yearsaway. Imagine,
now you cansee Liza Minnellir forexample,
as well as hear her in stereo concert!

All of this wonderwork comes from
Magnavision's laser-optical scanner. It is a
beamof lightthat works like an audio
player's "needle:' But Magnavision's laser­
optical scannerhas noneof the archaic
limitations ofa needle.

Magnavision is full of ideas. It can be a

l!'
I U:. • THrS lASERVlSION WR .<CERTifIES COIJPATIBLITYMTH
~rlS/Of1 OTHER !.ASiR OPTCAL vroco PRODUCTS 8£ARHIC THE MARA

learning machine as well as an entertain­
mentsource. Many of the discs are inter­
active. You can carry on a dialogue with
them. How To Watch Pro Footballs, The
First National Kidisct-games, puzzles,
questions and answers foryourchildren,
The Master Cooking Courset, and jazzerciset
are just four examples.

You can put as many different kindsof
programs on your television screen with
Magnavision as youcan imagine. Choose
from over 120videodisc albums now.
They range from classic movies to new
releases. Fromsports instruction to art
gallery tours. Fromcartoons to concerts.
And new programs are continually being
developed exclusively for videodiscs.

So put yourhalfof the world's most
advanced home entertainment system
together with Magnavision soon. For the
name ofyournearest dealer; please call toll­
free 800-447-4700 (in Illinois, 800.322-44(0).
fl:i1981 NAP. CONSUMER ELECTRONICS CORP.
"lila In ConcertC . Pioneer Artists" tOptical ProgrammIng Associaucn

AGNAYISION
CIRCL E 83 ON FREE INFORMATION CARD



S O N Y

How to Connect your VCR
to More than One TV

A MATV system can be used to distribute program material from a VCR.
Here are some suggestions for getting the most out of a combination of the two.

JAMES E. KLUGE
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THERE'S LITTLE DOUBT THAT VCR'S (V ID EO CASSETTE RE­
corders) are here to stay. With their tremendous popularit y
(sa les of ove r one million units are expected this year alone),
VCR's are appearing in more and more homes and places of
business.

In most cases a VCR is connected to a single television set,
but what happens when you want to connect more than one
set to a VCR? Since a VCR bot h accepts and generates
signals that are equivalent to those used by TV receivers, it
ca n generally be connected to an MATV (master antenna)
system. Here are several recommendat ions for integrating a
VCR into an MATV setup.

Connecting a VCR to a single TV set
Most VCR's offer a choice of output on either channel 3 or

channel 4 (some also have channel-5 or channel-6 outpu ts) ;
the output cha nnel you choose will depe nd on the channels
not in use in your area.

The VCR is most likely to be located next to the most-used
TV set in the house. VCR' s usually have a built-in VHF /
UHF tuner; the VHF input is 75 ohms, and the UHF input is
300 ohms . The VHF hook-up is made by connecting the 75­
ohm VHF antenna lead to the VCR's input and the unit' s
switched-output (tape or off-the-air) to the TV -set's VHF
antenna-terminals.

While most VCR' s also accept UHF signals, there some­
time s isn't any provi sion included for bypassing the video
cassette recorder so tha t you are ab le to view those signals
directly . In that case , you will need to use a signal splitter as
shown in Fig. I .

MATV hookup
If you wish to co nnect addi tional sets to a VCR, the best

way to go about it might be to tie the VCR and the set s
into an MATV syste m. That will provide extra benefits, in­
clud ing the option of restrict ing the VCR signals to only cer­
ta in ou tlets or T V sets .

IN VHF-ON LY AREAS,
CONNECT
ANTENNA OIRECTLY
TOVHFINPUT OF VCR

UHF-

SPLITTER

FIG. 1-THIS IS HOW a VCR is connected to a single telev is ion set. In the
case of some VCR's the UHF signal must be split as shown if you wish to
watch it directly.

A small MATV/VCR system is shown in Fig. 2. Firs t of
all, the output from the VCR should be injected at the head ­
end (the point where the signal enters the system-the lead
from the antenna in this case) instead of being connected
direct ly to the TV rece iver as was the case in Fig. 1. If there
is a blank chann el in your area that correspond s to the VCR's
RF-conve rte r frequency (and does not have an occ upied
channel adjacent to it), then a simple two-way splitter con­
nected in reve rse is adequate to combine the VCR- and off­
the air-signals at the headend.



FIG. 2-IN A SMALL MATVIVCR SYSTEM, the output of the VCR's RF
converter should be Injected at the headend . The setup shown here is
recommended if there is an adjacent-channel interference problem.

VHF·TO·UHF
CONVERTER

VHF
DISTRIBUTION
AMPLI FIER
(IF REO'O)

VHF
DISTRIBUTION
AMPLIFIER
(IF REO'O)

SINGLE·CHANNEL
SEPARATOR/

PLUGIN COUPLER
ATTENUATOR(S) ,..-----{ ~-----,
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BLOCK
CONVERTER

OISTRIBUTION
AMPLIFIER

REVERSEO
2-WAY
SPLITTER
(USE UHF/VHF SEPARATOR
IF VHF ONLYANTENNA)

Co-channel problems
Suppose you live in an area where both channel 3 and

channel 4 (or 5 and 6) are in use. What do you do when your
VCR also uses those channels for output to a TV receiver?
That is known as a co-channel problem and can be handled
only by converting the VCR ' s channel-3 or channel-4 output
to a UHF channel, which requires a VHF-to-UHF converter
as shown in Fig . 3. The converter is a common piece of

VHF/UHF
ANTENNA

FIG. 4-IN SOME CO·CHANNEL INTERFERENCE situations, a VHF·to­
UHF block converter Is more economical to use than several single­
channel convertem.

on the adjacent channels are equal in level. In many cases ,
in-line or plug-in pads (attenuators) will be required to
balance thing s out.

FIG. 3-A VHF-TO-UHF CONVERTER can be used in situations where a
co-channel Interference problem exists. In areas where UHF channels
are in use , make sure that the output of the converter is higher in fre­
quency than any of those channels.

Adjacent channels
If you have an adja cent- chann el situation, where an otf­

the-air signal may interfere with that from the VCR-or vice
versa-a single-channel separator/coupler with a plug-in
filter tuned to the VCR' s RF-converter frequency , and
isolated from the adjacent-channel source by a two-way
splitter, will be required . That is the set-up shown in Fig. 2.
In a-typical example, channel 4 might be in use in the area
and the VCR's output selected to be on channel 3. The
channel-3 bandpass filter will confine the sideband energy of
the channel-3 signal so it will not interfere with the channel-2
or channel-4 signals arriving at the TV tuner. The isolation
provided by thesplitter will reduce adjacent-channel loading
of the filter. It will also serve to minimize any possible radia­
tion of the VCR signal by the antenna , something the FCC
frowns upon .

In the system shown in Fig. 2, instead of going directl y to
the TV receiver, the VCR' s output goes back to the headend
through a distribution amplifier. The receiver gets its signal
from a wall outlet or wall tap via a splitt er which is used to
feed both the VCR and TV-receiver inputs. To minimize
losses, the splitter is located between the wall outlet and the
TV equipment. If the VCR 's output were split and sent to
both the receiver and the headend, that would mean an ad­
ditional splitter in the circuit. The insertion loss of that split­
ter, coupled with the loss from the VCR's intern al splitt er ,
might weaken the signal enough to produce a snowy picture .
Furthermore, programs could not be viewed off-the-air
wh ile the VCR was in the play mode.

The signal level from the wall tap or outlet must be high
enough to overcome the 3 Y2-dB insertion loss of each split­
ter. For the system shown in Fig. 2, the signal must survive
the losses caused by the splitter inside the VCR, and by the
splitter between the wall outlet and the VCR-a total of 7
dB-and still be strong enough to provide an adequate signal
level at the VHF tuner of the VCR. A distribution or line
amplifier may be required after the headend , and/or at the
output of the VCR, to overcome the losses introduced by the
sp litters.

Another important point to keep in mind is that optimum
adjacent-channel reception is possible only when the signals
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FIG. 5-BLOCK CONVERTERS can also be used to connect two or more
VCR's to an MATV system as shown here.

FIG. 6-ONE WAY TO RESTRICT reception of VCR programs Is to eon­
vert the VCR's output to a subcha nnel frequency.

equipme nt used by MATV contrac tors . It can be obtained
through many local electronics distributors, although you
may have to place a special ord er to have it tuned to the
UHF ch annel you want. The conve rter should be located as
close to the headend as possible to min imize the higher
cable-loss ex perienced at U HF frequencies. The conve rter's
UHF output may be fed to the UHF-side of a VHF/UHF
splitter (separator)-coupler, while the VHF antenna-lead is
connected to the VHF-side . The combined signals may need
to be amplified before being distributed over the MATV
syste m.

Yo u may run into a situa tion whe re it is necessary to
convert the VCR's output to a UHF channel in an area
where one or more UHF channels are in use. For maximum
coupling-efficiency in such a case , you should make sure
that the frequency of the output-channel of the VHF-to-UHF
converter is highe r than that of an y of the over-the-air UHF
ch annels that reach the sepa ra tor-coupler.

A VHF-to-UHF conve rte r that will convert the entire
block of VHF channels to UHF is also available . Using
that block converter may be a less expensive app roach in
some cases than using factory-tuned single-channel con­
verters. A setup using the block con verter is sho wn in Fig.
4.

A block converter can also be used when you want to
connect two or more VCR 's to the MAT V system. Such an
arrangement is shown in Fig . 5.

Restricted programs
Now that we have discu ssed some of the interference

problems that you may encounter, let' s consider the case
where you may want only one or more selected TV sets on
the MATV system to be capable of receiving programs from
your VCR. There could be many reason s for needing that
capability. In an indu strial or commercial sett ing, it may be
fo r sec urity; at home. ' there might be movies or programs
un suitable for younger members of the family. In either case
the basic solution is the same. although there can be varia­
tions depending on the particular situation.

One approach is to put the VCR program-material on a
subchann el frequency. To do that , the audio and video out­
puts of the VCR (not the RF-output) are fed to a subchannel
modulator to provide a modulated RF signa l on one of three
HF-High Frequency-channels (channel A: 18-24 MHz ;
channel B: 30-36 MHz, and channel C: 42-48 MHz). Then­
as shown in Fig . 6--at some point ahead of the TV set s that
are intended to receive the VCR program, a subchannel
sepa ra tor pick s off the subc hannel program from the MATV
trunk-line and appli es it to subchannel-to-VHF converters
that feed only tho se TV sets intended to recei ve the VCR
programs.

Another approach is to convert the VHF output from the
VCR to a UHF channel. Then, either place traps tuned to
eliminate that channel in the line that feed s the sets that you
do not wish to receive the VCR signal, or disable the UHF
tuners in those sets . If there are only a few sets involved.
traps tuned to the VCR's VHF output-channel can be placed
in the lines feeding the TV sets you do not wish the VCR
signa l to reach .

A directional coupler can also be used to restri ct viewing.
An arrange ment using such a coupler is shown in Fig. 7.
Signals from the VCR are applied to the feedline output of
the coupler; signals from the antenna are fed into the input.
Approxim ately 30 dB of isolation prevents the VCR' s
signa ls from reaching the input jack. but TV sets conn ected
to the coupler' s taps will be able to receive those signals, as
we ll as those from the antenna. No other sets in the MATV
syste m will receive signa ls from the VCR.

How you eventua lly se t up your MATV!VCR system
will. of course , depend on your spec ific requirements . But
wha tever form the sys tem takes . you can be sure that follow­
ing thes e sugges tions will help you get the most out of it. R-E

RESTRICTEO
TRUNK LINE

DISTRIBUTIDN
AMPLIFIER

RESTRICTEO
PROGRAMS
ANTENNA & VCR)

UHF

SUBCHANNEL

MOOULATO' ;II----~ -,
SUBCHANNEL

UNRESTRICTED TAPS
ON MATVSYSTEM

UNRESTRICTED
PROGRAMS
(ANTENNA ON LYl

FIG. 7-A DIRECTIONAL COUPLER can also be used to limit who can
watch VCR programs. In the arrangement shown here, only the sets
connected to the coupler's taps can receive the signal from the VCR.

(J)
o
Z
o
a:
b
ui
...J
W

6
is
<l:
a:
74



Your Choice: A fabulous Electronics library
for only $ 2 95!

Now you can choose one of these data-packed libraries for just $2.95 (plus shipping and handling) when
you join the Electronics Book Club! Here's your opportunity to get five outstanding volumes at a fru ction of
their regu lar cost. The Reference Book Library is an invaluable resource for up-to-the-minute info on every
facet of electronics theory and practice ... the Hobby Electronics Library offers you an incredible selection of
exciting, easy-to-make electronics projects-something to suit every taste and bu dget. And, each book is
loaded with illustrations, diagrams, and schematics, plus solid advice and use-it-no w information!

Reference Book Library Hobby Electronics Library

Over 2800 pages
More than 2300 illus.
Publishers List $93.75

THE
ILLUSTRATED
DICTIONARY

OF
ELECTRONICS
ELECTR

___iiiiiJ;iiiJ..-='P~I.N''''''

Order No.
1-EBCL

7 very good reasons to try
Electronics Book Club ...
• Reduced Member Prices. Save up to 75% on books sure to
in crease you r know-how
• Satisfaction Guaranteed. All books retu rna ble with in 10
days wi tho u t obligation
• Club News Bulletins. All about current selections-mains,
alternates , extras - plus bonu s offers . Comes 14 times a year
wit h dozens of up -to-the-minute titl es you can pi ck from
• "Automatic Order". Do nothing, and the Main selecti on
will be sh ipped to you automatica lly! But .. . if you want an
Alternate selection-or no books at all-we'll follow th e
in stru ctions you give on th e reply form provi de d with every
News Bulletin
• Continuing Benefits. Get a Dividend Certifica te with every
book purchased after fulfilling memb ership obligation. and
qua lify for disco unts on many othe r volumes
• Bonus Spe cials. Take adva ntag e of sales . events, and
ad ded-valu e promotions
• Exceptional Quality. All books are first -rat e publisher' s
editions. fill ed with useful, up-to-the-minute info

Over 1300 pages
More than 1030 illus.
Publishers List $69.75

Order No.
2-EBCL

~ElEcrR[]r~ULS B[][]~ LlUB\Jl!/ BlueRidgeSummit,PA 17214
Please accept my members h ip in Electronics

Book Club and send the Library listed below. I
understand the cost of th ese books is $2 .95 (plus
shippinglhandling), and that you will invoice me. If
not satis fied. I may return the books within ten days
without obligation and have my members hip cance l­
led. As a member . I agree to purchase 4 or more books
at reduced club pri ces duri ng the next 12 months, and
may resign any time th ereafter.
Send me Library No. _
Name Phone _

Address _

City _

State Zip _
Ivu ltd lor n ew mem bers only. Foreign and Canada add 20"".1 RE-1 181

z
o
<ms:
OJ
m
:II
.....
<0
CD.....

CIRCLE 29 ON FREE INFORMATION CARD 75



(fJ
ozo
a::
I-

&3
-l
UJ

I

o
15
C2

76

if therewere
no distributors?

If there were no electronics distributors ... we'd have to
invent them! As manufacturers of electronic products ,
we're convinced that the absence of distributors would
cripple our industry! You'd have no convenient local
source for fast off-the-shelf delivery of needed products .
Production lines would grind to a halt .... handling small
orders would be a nightmare . Paperwork would increase;
costs would increase; expediting would increase; chaos
would increase.

As a buyer of electronic components, you benefit from
the existence of distributors, even when you don't directly
utilize their services. They make the factories you deal
with direct more efficient-in marketing , in scheduling, in
economy of scale. And, whether you need a source for
fast delivery of standard products , for comprehensive
technical information, or for assistance on any aspect of
your procurement function, your local distributor can­
and does-fill the bill splendidly.

Distributors help us-by serving you.
As members of the Distributor Products Division of the

Electronic Industries Association, the companies bring­
ing you this message are pleased to help "sell the system."

For information about joining with other manufacturers
who sell through electronic distributors , contact Herbert
Rowe, Vice President, EIA Components Group , 2001 Eye
Street N.W., Washington , D.C. 20006. Telephone (202)
457-4900.

DISTRIBUTOR
PRODUCTS
DIVISION



RF GENERATOR
continued [ rom page 69

wire to the RFOUTPUTjack, and advance
the LEVEL control. Tune in the signal on
your receiver carefully. Adjus t the pot
on the control board for a clean -sound­
ing tone. then tum the pot until the tone
sounds rough. Back off the adjustment
so that the tone sounds clean again. That
completes the modu lation adjustme nt.

The last step is to adjust for the best
freq uency calibra tion. You can either
use a co unter for that. or station WWV
at 10MHz. Here's how to do it:

Put the MODULATION switch in the cw
position. and the RANGE switch to HI.
Then set the FREQUENCY switches to
"10.00." Connect a piece of wire to the
RF OUTPUT jack for an antenna if you are
using a receiver fo r calibration; other­
wise. connect a frequency counter to
the jack.

If you are using a receiver for calibra­
tion. tune in WWV at 10MHz . Advance
the LEVEL control on' the RF generator
until you can just hear its carrie r beating
against WWV's IO-MHz signal. Then
adjust the trimmer on the control board
for the lowest-pitch ed beat note . There
may be a slight wa rble in the project' s
carrier; that is a normal characterist ic of
synthesized Rf-generators. and some

care will be required to find zero beat.
If you are using a counter. simply ad­

just the trimmer on the control board
until you read 10.000 MHz.

Using the Programma 2
Using this RF generato r is a snap be­

cause there are so few controls. A few
comments on the key controls. though.
are in order.

Remember that the range of the FRE­
QUENCY SET switches is " 03.00" to
"30.00" (MHz). If you exceed those
limits. the ERROR lamp will come onto
rem ind you that the frequency is wrong.

The RANGE switch selects direct . or
divided-by- IO, output freq uencies. Use
the HI position for outputs of 3 to 30
MHz. and LO for 300 KHz to 3 MHz.
Typically. the HI position will be used
for RF-s tage and mixer-alignment ofre­
ceivers, while the LO range will be used
for IF alignment.

The ERROR lamp serves as a visual
remi nder that the out put frequency is
not the same as that indicated by the
FREQUENCY SET switches . In normal op­
erat ion. it should blink once when the
freq uency is changed. If a value is
selected outside the range of the FRE­
QUENCY SET switches, it will stay lit,
alerting you to your mistake.

To use the Programma 2, simply se­
lect the desired frequency and range.

Then adjust the LEVEL control as neces­
sary. If you are working on a receiver,
tune in the signal on the receiver first;
then adjust the LEVE L control as
required .

If you must work with low-level sig­
nals , insert a 50-ohm attenuator at the RF
OUTPUT jack and then set the atte nuator
for the desire d outpu t level. That may
not always be nece ssary , as the RF out­
put of this projec t with a 50-ohm load
ranges from 10mV to 300 mV. R-E

A Holiday Thought

Reminding you that USO is
there holidays...and every day
for our young servicemen and
women. USO: "A HOME AWAY
FROM HOME" for 40 years .

Judd Hirsch
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r--~--------------,SPECIAL THIS MONTH Electronics Paperback Books
SALEPRICE. •
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Homemade remote sensors for your home weather-station.
EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR

FIG. 1

since you probably won' t be able to
find a calibrated anemometer, you' ll
have to find another way . Perhaps the
be st method is to take the device for a
ride in your car.

Pick a calm day, and get a friend to
do the dri ving . Hold the sensor out the
window, and drive up and down a road
at seve ral different speeds, calibrating
your anemometer against the car's
speedometer. To cancel the effect of
any wind that may be present, drive
both ways at each speed and average
the readings you take . Using that
method , you ca n calibrate your ane­
mometer senso r at several wind speeds,
and interpolate at others.

One more point before we go on . The
se nso rs shown in Figs . l-a and lob must
be set on a vane so that they face into
the wind. That could present a probl em
because the wires may wrap around the
support and , for that reason , the other
de sign s are more frequently used.

The next type of sensor, show n in
Fig . 2, is used to det ermine wind direc­
tion . A standa rd wind vane, moun ted
on the shaft of a potentiometer, is
show n in Fig . 2-a. The pot' s resistance
is used to indicate the wind direction . If
you use that design , be sure the pot you
choose can be taken apart so that the
stop can be remo ved-you'll want the
shaft to turn without restri ction. Use a
skate wheel as a thrust bearing.

The design shown in Fig. 2-b is similar
. to the one shown in Fig. I-e for rneasur-

S k AT E.
WHEEL

d.

vices shown in Figs. l-c and l-d. In Fig.
l-c , cup-shaped air scoops are att ached
to the motor' s shaft as shown. Those
scopes can be easily made from ping­
pong ba lls that have been sliced in half
or from panty-hose containers. A similar
device using vertical disc -shaped air­
foils in place of the scoops is shown in
Fig. l-d .

In the device shown in Fig. l-e , air
scoops are used to rotate a free- turning
shaft mounted in a roller-skate whee l.
A co unterbalanced crossbar with a
permanent magnet on one end is at­
tached to the shaft as shown. Each time
the magnet passes a reed switch, that
switch clo ses. The number of switch
closures can be cou nted with a fre­
quency counter or similar circuit and
translated into wind speed .

A pho totransistor ca n be used in
place of the reed switch in Fig. I-e . Re­
place the permanent magnet with a bit
of reflective material. The phototransis­
to r will generate a pulse each time the

c

PM
MOTOR

J U DGING BY TH E MAIL. TH ER E IS AN IN­
c reasing interest in, and concern about,
the weather-what it is , what it wa s,
a nd wha t it will be . One reason for that
conce rn may be the high co st of energy
for heating and cooling, and how
weathe r effects those cost s. In any
e vent, I've received man y questions
concerning electronic weather-instru­
ments recently.

Your que stion s seem to indicate that
the main probl em is devi sing sensors or
det ectors. Most of you know how to
e valuate a signa l and display the result ,
but you need something that will gen­
e ra te the signa l in the first place.

The first thing that I think of when I
hear the wo rds "weather instrument"
is an anemometer (an instrument that
measures wind speed and force) whirling
around. There are , of course, several
types of devices that can be used to in­
dic ate how hard the wind is blowing.
Some of them are shown in Fig. I.

A simple wind paddle attached to the

FIG. 2
c

~ KATe
WHEEL

Mft6NET

ing wind spee d. The diffe rence is that
th is time there is a ci rcle of reed
sw itches : as before, one of the switches
will close when the crossbar-mounted
magnet is in its vicini ty, thu s indicating
the wind direction . It' s a simple matter
to connect each switch to an LED or
lamp to make a remote readout.

b
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material passes it. (Of course, the sen­
sor will not work at night unle ss you
provide som e illuminat ion .)

Calibrating those devices can be a bit
ofa problem . The task is ea sy enough if
you have access to a similar unit that is
already calibrated- just matc h you r
readings to the ones it show s. But,

shaft of a potentiometer is shown in
Fig. l-a . When the wind blows, its force
pu shes the paddle back, turning the
shaft of the pot. That, of course, raises
(o r lowers) the resistance betwen the
wiper and one end of the pot. The ha rd­
er the wind blows , the higher (or lower)
the resi stance. It's a simple matter to
measure the resistance from a remote
location.

Figure l-b shows a propeller attached
to the shaft of a small permanent­
magnet motor. The wind turns the pro­
peller. caus ing the motor to act as a
gene rato r and produce a voltage . The
fas te r the propeller turns, the higher
that voltage . Aga in, it is fairly easy to
measu re the voltage from a remote lo­
cation.

The same motor is used in the de-
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-IX

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

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 expense~ lower by
using components I.nste.ad of
modul es, in most circuits.

ROil
RCA IS MAKING
TELEVISION
BETTER AND BETTER.

Fo r v o u r fre e sub s crip t ion t o R C A c.:O ~t­

MU~ICATOR. our magazine of IlCW~ and advice fOT

service technicians , write RCA, Dept. 1-455 . 600 North
Sherman Drive. Ind ianapoli ... J:'\4020 1:
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A less reliable-but less costly-way
to determine wind direction is shown in
Fig . 2-c . The weight is connected to a
piece of bare wire that passes through a
ring of contact s. When the wind blows,
the wire will touch one of the contacts,
compl eting a circuit.

The most expensive way to determine
wind direct ion would be to use a pair of
selsvns (DC remote-control devices
that' use the angular position of a shaft
in the tran smitter to control the posi­
tion of an indicator in the receiver) .
Perh aps you can find surplus units .

Using a barometer to determine air
pre ssure is the easiest of all. Since the
pre ssure is the same inside the house as
outside, a remot e-reading instrument is
not needed. Just keep a store-bought
barometer on the shelf with your other
weather equipment.

Designing a remote-reading rain
gauge is quite another matter; the job
can get quite involved. One possib le
design is shown in Fig. 3. A counter­
balanced arm is mounted on the shaft of
a potentiometer. A spring is used to
hold an empty cup in the "zero" posi­
tion. When it rains, water runs into the
cup through the funnel. The weight of
the water in the cup causes the pot's
shaft to tum, changing the resistance of
the pot, and the resistance measured
can be converted into "inches of
precipitation. "

The solenoid is used to empty the
cup: it opens a drain hole in the bottom
when a voltage is applied. Another way
to empty the cup from a remote loca-

tion is to use a solenoid to tilt the
counterbalanced arm. In either case ,
this is a real " Rube Goldberg" affair.
Perh aps you' d be better off ju st using a
standard rain gauge and walking out­
side to read it.

Measuring air temperature is straight­
forw ard and many art icles have been
written about building remote-reading
thermometers. In add ition, many man­
ufacturers offer electronic kits for that
purpose. There is also the older , non­
electronic , type of remote-reading
thermometer that has a capillary tube
running out side.

A remot e-reading hygromet er for
measuring humidit y is another instru­
ment that will require some jury-rigging.
About the best I can suggest is shown
in Fig. 4. Take a standard dial-type
hygrometer, replace the dial with
photocells as shown, and attach a disc
to the pointer. The disc will shade a
photocell when it passes in front of it,
making it possible to determine the
pointer' s position from a remote
location.

An instrument that measure s the
amount of sunlight over a given period
of time is shown in Fig. 5; it consists of
a photoresistor connected to a counter
through a thre shold circuit. Whenever
the sunlight reache s a predetermined
level. the counter runs, giving you the
hours (or any other convenient time
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An en losure as
good as our idea.

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 versatile enclosures:
• Attractive yet inexpensive.• Durable ABS construction.
• Many sizes, colors, accessories.• Built in
bosses and slots speed component
mounting.• Available off-the-shelf
from single unit to production
quantities. See them at your
PacTecDistributor. And ask
him for your free catalog .

PAC TEC;orp.
subsidiary of La France Corp .
Enterprise and Executive Avenues
Philadelphia, PA 19153 (215) 365-8400

CIRCLE rr ON FREE INFORMATION CARD
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•Send today for the all-new, free Heath ki t
Cata/og •••with 104 pages describing nearly

I 400 exciting kits for your electronics hobby.

~- , ~~:~~~:~;;~=J
~~. I am not currently receiving one. I
(' Send to: Heath Co., Dept. 020-832 I

~ Benton Harbor, MI 49022
~ I

Name 1
IAddress

1
Clty State 1

I CL-751 Zip IL J

H It
Catalog

Discover the newest
in electronics for your
home and business:
• Computer hardware andsoftwa re
• Precision test instruments
• Energy savers for car and home
• Self-study programs inelectronics
• Fine stereocomponents
• Color TV'sand video accessories-
• Amateur radiogear

... all in easy-to-bu ild
money-saving kits.

If coupon is missing,
write HeathCo.,

Dept. 020-832
Benton Harbor,

MI49022
InCanada, write

HeathCo.,
1480 Dundas

Hi ghway East,
Mississauga, Ontario

l4X2R7

COUNTER

FIG. 5

THRE::>\\OLD
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unit) of sunshine since the last time the
counter was reset . For accurate mea­
surements, be sure to keep the photo­
resisto r clean.

That should keep you meterologists
busy for a while. If you come up with
any othe r ideas, or improvements on
the ones presented here, let me know
and I'll pass them along.

Electronic hobby kits
The people at OK Machine and Tool

Corp . (3455 Conner St., Bronx, NY
10475) have come up with five low-cost
electronics kits that I'm sure you will
find quite interesting. You' ll wind up
with a useful device, and have an oppor­
tunity to learn something about elec­
tronics in the proce ss.

The kits available are named: Quick
Reaction (a game), Electroni c Organ,
Digital Roulette , Electronic Dice, and
Morse Code Practice (an audio oscilla­
tor); each one sells for less than $15.00,
and come s complete with everything
except batteries and tools. The plastic
packages the kits come in double as
cases for the projects. The instructions
are detailed and clear, and even a first­
time builder should have little trouble
completing any of the kits.

Do you know a young person who
you would like to nudge into elec­
tronics? You won 't find a better way
than to present him (or her) with one or
more of those kits . An assembled kit
may be appropriate for a younger child.
The roulette and dice devices can be
used with other games, and seeing the
internal parts is sure to arouse the
child ' s curiosity. R-E

"Som etimes I wish YO I/ collected
stamps, like other men."
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COMPUTER CORNER
Looking for a computer

KATHY TEKAWA*
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BUYING YOUR FIRST MICROCOMPUTE R
can be an incredibly complex task.
Once you begin your search you'l1
quickly enco unter confusing termi­
nology. a seemingly endless variety of
systems. smoot h-talking salesmen. and
-most confusing of a11-a constant
barrage of new equipment and pro­
grams. and enhancements to existing
ones . It will be enough to make you
want to stick with paper , pencils. and
filing cabinets .

But don 't despair-you don't have to
tack le it all at once. Approach the
matter in small, logical stages . The
first. and most important. step is to task
yourself what you intend the computer
to do for you. How do you plan to use it
to impro ve your opera tion? What parts
of your day-to-day workload will benefit
from increased efficiency due to the
computer?

Fo r large and complex business op­
erations. that task is best undertaken
by a system ana lyst-a professional
consultant trained in analyzing work
procedu res determining which should
be co mputerized and exactly how that
should be done. •

For smaller operations , you can
probably save the expense of hiring
such a consultant by doing your own
detailed study of what, exac tly, you
want your computer to do . Collect as
much informatio n as you can. If you in­
tend to prepare a payroll using the com­
puter. det ermine how many checks will
be writte n eac h pay period . Make a list
of all the categories that will be involved
(gross pay, federal tax. state and local
taxes. Soc ial Sec urity. other income to
withheld or added, etc .). If you' re going
to be keepi ng an inventory, how many
classes of items will be involved ; how
many categories (in stock. shipped, in
transit, etc .). The more detail you can
prov ide when you visit a computer
sto re. the better the salesmen will be
able to help you to determine your
hardwa re and software (program)
needs.

Finally. thin k not only in terms of
what you intend to do with the system
when it' s installed, but also what you
wou ld like to do with it in the future.

Once you have a good.idea of your re-

'Managing Edito r. Interface Age Magazine

quirements, your next concern is to
find the best buy . That does not neces­
sarily mean the cheapest price. Careful
shopping for price is fine, but that' s an
area requiring a good deal of judgment:
a " bargain" computer could tum out to
be a costly mistake. You should also
con sider such things as the reputations
of the dealer and manufacturer , avail­
abilit y of service, and the capability of
your system to expand along with your
understanding of it. Not only should
your computer be able of handling your
immediate needs--it should also be
able to hand le them one or two years
from now.

Some representative products
To get you started thinking , and to

give you an idea of some of the basic
systems ava ilable, we've prepared a list
describing a few of the wide array of
products on the market. Prices range
from as low as $400 up to approximate­
ly $2000. (Depending on the options
purchased and the dealer you buy from,
prices can vary considerably; therefore
they have not been included here. )

Bear in mind that this list is just a
sampling of what' s available, and is not
intended as an endorsement of any of
them, or to indicate that they are the
cream of the crop. The computer men-

FIG. 1

tioned are simply a few of the most
prominent and widely-distributed sys­
tems. from a handful of manufacturers.
The sys tem you ultimately purchase
will depe nd largely on your individual
needs.

Apple: The Apple II and Apple III
computers are similar in design, but dif­
fer in their capabilities. The Apple II
(show n in Fig. I) is intended more for
home use: the Apple III for business.
Both sys tems store about 140K bytes
( IK byte equals 1024 characters) of in­
form ation on 514-inch floppy disks.
Both use a TV set or video monitor for
colo r or black-and-white display.

Both sys tems have full-size key­
boards. The Apple II supports from 16 to
48K bytes of memory, and the Apple III
supports up to 128K. The Apple III also
has a IO-key nume ric pad .

As business software-packages flour­
ish, those computers are becoming in­
creasingly recognized as suitable
machines for business-as well as for
home-use .

Apple Computer, Inc., 10260 Bandley
Dr., Cupertino, CA 95014.

Atari : Atari manufactures two per­
sonal computers: the model 400 and the
model 800. The first has a memory
capacity of 16K, a touch- switch key­
board and RF output for use with a TV
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as many as nine 14-pin DIPs.
Instant-mount backing

and quick-removal screws
make stacking and racking
a snap, too.

Where to buy? Phone (toll­
free) 800-321-9668 for the
name of your local A Pdis­
tributor. And ask for our
complete A Pcatalog, The
Fasterand EasierBook.

" I was a successf ul TV serviceman
until my mirror broke. "

A P PRODUCTS INCORPORATED
9450 Pineneedle Drive
P.O. Box 603
Mentor, Ohio 44060
(216) 354-2101
TWX: 810-425-2250
In Europe. contact A P PRODUCTS GmbH
Baeumlesweg 21 • 0-7031 VVeil 1 • W. Germany

Build a circuit almost as fast
as you dream it up. Pull it
apart and do another­
everything's as good cis new.

Our versatile Super-Strip
mini-breadboards give you
the same top-quality con­
tacts you get in our full­
scale ACE All-Circuit Evalua­
tors. Not so "mini," either.
You can build circuits with

Your breadboarding is a super-snap
with a solderless A P Super-Strip.

Zenith Data Sys tems . Ohio Scientific.
North Star and-believe it or not-IBM.

Shopping for a computer for your
home or business need not be a grueling.
fru strating tas k. If you do your home­
work- know exa ctly what tasks you
want your system to do . talk to other
user s and keep up by read ing system
reviews and evaluations-you will in­
ves t your time wisely and be in a good
position to know which syste m will suit
you best.

Next month we 'll take a look at com­
put er softwa re . discussing language op­
tion s. operating systems. and how to
select the software best suited to your
applicat ions. R-E

Other systems
Th e list ju st pre sented is by no means

exhau stive . Some other personal com­
puter manufacturers whose products
are well worth looking into are: Heath/

set. It has excellent color graphics
cap ability but is suited more for home
use than for business.

The m odel 800 supports up to 48K of
memory. has a full-size, typewriter­
sty le keyboard and can be used with a
TV set . Up to eight 5\4-inch disk drives.
each cap able of storing 163K, can be
connected to the computer. Although
originally designed for home use, the
Atari 800 is beinning to find its way into
the business world as well.

Atari , Inc., 1265 Borregas Ave ..
Sunnyvale, CA 94086.

Commodore: Commodore Interna­
tional offers a wide range of computers.
The company began by manufacturing
calculators and then progre ssed into
the personal-computer marketplace. Its
newe st computer is the VIC color com­
puter. That system is a single unit with
the keyboard/computer using a TV re­
ceiver for display.

The CBM 2001 and 8032 computers
offer up to 32K of memory with a 25­
line by 40-column display ava ilable on
the former and a 25-line by 80-column
display on the latter. Both have built-in
video monitors and full-sized key­
boards with ten -key numeric pads.

Commodore International, 950 Ritten­
hou se Rd.. Norri stown, PA 19401.

Radio Shack : The first mass-market
microcomputer was this company's
TRS-80 Model I. Since it was intro­
duced. the TRS- 80 family has grown to
include four more models .

The Model I is no longer in produc ­
tion. The Model II is a self-contained
system with a full-size keyboard and
numeric keyp ad . It can hold up to 64K
of memory and comes with a built-in 8­
inch disk drive. The integral video dis­
play pro vides 24 lines of 80 columns.

The Model III also is an integrated
unit, and is cap able of running software
written for the Model l. It feature s a
full-sized keyboard with a 10-key
numeric pad, a video-display screen.
up to 48K of memo ry. and has provi­
sion for two built-in 5\4-inch disk
dri ves.

The TRS -80 Color Computer is de­
signed for direct connection to a TV re­
ceiver and ca ssette recorder. Its fea­
tures include color graphics, sound­
gene ration cap ability and 4K of memory
(ex pandable to 16K). For elaborate
game playing, jo ystick s (control de­
vices ) can be added.

The Pocket Computer is a calculator­
size device with 1.9K of memory and a
24-character liquid-crystal display. A
cassette interface for loading or storing
programs is optional, and a small print­
er is avai lable .
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storage/carrying case. The Moto Tool is
10% inches long and 6¥4 inches in diam­
eter. The unit comes with a3-wire grounded
cord.

The price of the model 2501 Mota-ToolKit
is $54.95. - Dremel, Division of Emerson
Electric Co., 4915 21st St., P.O. Box 518,
Racine , WI 53406.

DISPLAY MONITOR, model NDC-90, is a
9-inch un it that prov ides high defin ition
and reliable image presentation. The
unique featu res of the display are a wide
video bandwidth of 25 MHz; exce llent
linearity ; un iform focus characteristics
across the enti re screen ; a horizontal
retrace t ime that is usually less than 7
microseconds, and electrical and mech­
anical compatib il ity with Ball Brothers
and Motorola monitors. A specia lly de­
signed PC board and electronics are
incorporated in the monitor to achieve
performance levels previously impossible
with devices of th is kind . Separate hor i­
zontal drive , verti cal dr ive, and video­
signa l inputs. as well as one for compos ite
video. have made it poss ible to provide

case with a snap-lock cover.
The model 250 with accessories gives

the do-it-yourselfer, hobbyist, and model
make r a high-speed , multi-use power
too l for carving , cutting , dr illing, polish ­
ing , grinding, sanding , sharpening, and
much more. It has a shatterproof molded
nylon housing and is shaped to be held
comfortably in the hand whi le being used.
The smooth-running 30,000 rpm motor is
quiet and has lifetime-lubricated bronze
sleeve bear ings. A built- in hanger permits
the user to hang the Mota-Tool near the
work project when not put away in the
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The soft-dome high-frequency driver
has an impregnated linen diap hragm, a
high-temperature voice coil that permi ts
high output levels, and a damped rear
acoustical chamber that isolates the
driver from the low-frequency system.

The midrange driver is also acoustical ly
isolated. The 5-inch molded cone with
high-comp liance vinyl surround is mounted
in Jensen 's tuned isolation chamber. The
12-inch acoustic-suspension driver has a
variable-density molded cone supported
by a high-excursion polyurethane foam­
surround for tight, accurate bass, even at
high -power levels. The driver has a high­
power epoxy-cored voice-coil assembly
and a high-energy monolithic strontium­
ferrite magnet.

The System 500 features a wide-range
control system with separate high-f re­
quency and midrange controls. Each
has a 10-dB range of adjustment. It is
pr iced at $290.00. - Jensen Sound
Laboratories, 4136 North United Parkway,
Schi ller Park, 11 60176.

MOTO·TOOL KIT, model 2501, contains a
model 250 constant-speed (30,000 rpm)
Moto-Tool with a O.B-amp, 115-volt , 60­
Hz AC series-wound motor, and 24 ac­
cessories, al l housed in a to ugh, light­
weight, po lyethylene storage/carrying

SPEAKER , System 500, features a 1-inch
soft-dome tweeter working in conjunc­
tion with a 2-inch rear-firing direct radiator.
The back driver reflects high-frequency
energy off the back wall to supp lement
the dispersion of the front-firing high­
frequency driver, producing a more
uniform pattern of high-frequency energy
throughout the listen ing area.

Programmer Board shown with cabinet and expansion boards.

You can program the Anything Board by 1. plugging into an
ELF 11 microcomputer or 2. plugging into our programmer
board with its specia l and sophisticated debugging and testing
components. Th e growth is limitless. You can add inputs and
outputs. A to DID to A boar ds, color graphics. PROT O
boards . Electric Mouth T alking Boards, expand the memory.
Got something in mind? It can be anything ... a robot, burglar
alarm, telephone dia ler, industria l machine controller . . . home
heat ing/cooling syste m .. . ANYTHING! With your imagina­
tion and skills, backed up by Ne tro nics' know-how and help.
you can make the AnythingBoard do anythingyou want it to do.
Th ere are expansio n boards-even cabinets to house your
Anyth ing projec t. G ive it a professional finished look! Th e
Anythi ng Boa rd .. . only from Netro nics. Only $59 .95 .

As your needs for programming grow. you can add syste m
monitors , cassette I/O. an assem bler-text editor-dlsassem bler,
video terminals, EPROM burner, full basic and more. All plug
into the Anything Board expansion Bus.
Spec ificalioN: Anyth.ll\l Board
1802 mic:roproctnor . I K RAM. a Bit input port. a BIT CIl.IlpUtport. interT\lpt.
DMA andptOCCSiOf nqinpul1.lddl'Cudtco;iers. ptOyisionsfora 2716 EPROM.
pcwreron and manual rtSl t.,crystal dock. powerIUppl:y rcplalOrand provisiontor
b&tttrybackup

SpecificatioN : Proerammer Boud
HEX key p.d input. 16 bie acSdten and' bit 4all. display OUtpull, led .tatu,
indicators, mcmof YprotfCt. wait, IoId.rent and input ,witcht. phil . sin&ie step
I1'lClde vmich I llow's you~ step throuah)'OUl" PfOII'amonemachil'lC cycle It I hme.

Continental U. S.A. Credit Ca rd Buyers Ou tsid e Conn ecticu t

CALL TOLL FREE 800-243-7428
To Order From Co nnec ticut or ForTechn ical Assistance, Etc.,

Call (203) 354-9375
NETRONICS R&D LTD. "'pl. RE"

333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:
o ANYTHI NG BO ARD . . , , $59.95
o Programming Boar d . . • . . . , $79.95

THEAnything Board'
Dedicate it, then separate it!
Does anything you want it to!

Now, anything you can dream up, Netronics can help you
rea lize-inexpensive ly and easily with the Anything Board ( it' s
the first and only microp rocessor you can dedicate. then
sepa rate from the Programming Board so it runs by itsel f). All
this-for only $59.95 so it' s inexpe nsive. and easy to work WIth.
too, because Netro nics helps you every step of theway. with the
programming, with the hardware .

Plus $2.00 each item for posta ge, handling and insura nce
(54.00 C an ad a l

Connecti cut Resi de nts ad d sa les tax

Total Enclosed S
o Personal Check 0 Cas hier's Check/Money O rder
o Visa 0 Master Ch arge (Ba nk No, _
Acct. No. _

S igna ture Ex p. D ate _

Print
Na me _

Ad dress _

CityS! St ate Zip _
~L ~
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Continent al U.S .A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428
To Order From Connecticut or ForTechnical Assistance, Etc.,

Call (203) 354-9375
NETRONICS R&D LTD. "'pLAEl1

333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:
o EL F II " Beginners" Kit S139 .95
o RF Modulator 5 8.95

Even if you don' t know bits from bytes, now it's easy and
inexpens ive to build your own micro-compu ter. 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 SI39 .95. Here' s the package: I. your
own micro-computer, the famous ELF II (featuring the RCA '
1802 CMOS microprocessor) in kit form with step-by-ste p
instructions on how to build it. Diagnostic Anal ysers including
2. your own Logic Probe, 3. Pulse Catcher, 4. 8 bit Test
Register , 5. Logic Analyze r, 6. G ate Arrays. 7. Non-T echnical
Manuals on howto use analyzers, howto getinto the guts of the
computer, what makes it tick, how to service it 8. Sample
Programs that teach you machine language programming plus
how to correct or "debug" any progranuning mistakes. 9. TV
games you can play. If your TV set has no video input, an
optional converter (RF Modulat or), is available. The n, once
you've got this " Beginners" Pac kage under your belt, keep on
expanding your ELF II with additions like the Typewriter Key
Board, added RAM , Full Basic Interpreter, Electr ic Mouth
Talking Board , Color/Music, ND·D/A Boards for Robot
Controls and much, much more. We'll take you by the hand
with the New ELF II " Beginners" Packag e. Only SI 39.95.
Mail or phone in your order today and hegin.
SpecificatioN : Elf II " BeaiMcn" Pack.,.
'TM computerrU tl.U'CS III RCACMOS 1802 I bit microproce n ot addrtssabk to
~K byteswith DMA, inte rTUpt, I I Rtaisters.ALU.2S6byteRAM expandable to
~K bytes. Professional-Hex ie yboud , l'vllydecoded $Otherc'snoMedto wute
memorywith keyboard $CIMini circuits, built·in powerrt JUlator. 5 skit p1ul-in
expansion BUS (less connectors) . stable crystal doc t. ror timi"l purposoes and I

double-sided, p1lted throl.lJh PC &o.td pN S RCA 1161 videolC to di~IY any
ICpntnt ol'memoryOrlav ideo monitoror TV KrN nl lonc:with the klP: and support
circuiuyyou nHd lo lell1l n 'e ry oneol' the RCA 1802' scapMlilitin. TMdiqno&tic
analyzers lid in understand inl and ttoUbieshooti"l your ELF II, II wt llas other
comput er &ndmiC fq)fOCC SSOI' products .

The New ELF II
"Beginners" Package
Your own expan dable micro-computer
kit, 5 diagnostic analyzers plus circuit,
programming, diagnostic manuals, even
games you can play on TV. All only
$139.95.

WE TAKE
YOU BY
THE HAND!
You'll learn all about computers: how
to build, program, service, even play TV
games-without knowing the first thing
about it!

Plu sS 3.oo for postage, handling and insurance
(56.00 C an ad a)

Conn ecticut Residents add sales tax

Total Enclosed S
o Personal C heck 0 C ash ier's Check/Money Order
o Visa 0 Ma ster Charge (Bank No .. _

Acct. N o. 5
Signature Exp . Date <
~m m
Name s::
Address ~
City ~

I ~ ~ ~L ~ ~ ~
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Perfo rmance is assured by a 100% dou ble
bu rn-in and supported by a one-yea r fac­
tory warranty . It measures 2 x 5.6 x 4.6
inches, weighs 1% pou nds, and operates
8-ho urs on a single charge of its batteries.
It can be operated from AG while the bat­
teries are being charged. There is also a
full line of optional accessory probes that
will expand the un it's capab ilities. It
comes with nickel-cadmium rechargeable
batteries, an AG charger/adaptor, color­
coded UL-approved test leads , and an in­
struction manual .

The model 461-2R carr ies a suggested
reta il price of $216.00. - Simpson Elec­
tric Company, 853 Dundee Ave., Elgin , IL
60120 .

TUNER , model NAT 301, is designed to
provide the most listenable signal pos­
sible. On both FM and AM (includ ing in­
ternational long wave), severa l self-ad­
justing systems select the optimum re­
ce iver bandwidth for the particu lar input
signal automatica lly , taking into account
interference fro m adjacent channels
and the noise levels presen t.

On AM , two separate receiver signa ls­
co ntinued on page 8f?

DMM, model 461-2R, is a compact, hand­
portable dig ital mu ltimeter that reads true
RMS on AG vol tage and AG current
ranges. The RMS-reading inst rument has
a high frequency-response--up to 50 kHz.
It will respond to the RMS value of any
wave sha pe, thus providing accurate
measurements of noisy or complex AG­
voltage waveforms.

The model 461-2R meets UL-1244 re­
qu irements, and is UL-listed. It has a
br igh t 0.3-inch, 3%-dig it LED display , 100­
IlV reso lution, and 0.1% basic accuracy.

bers how many days are in each month,
so that no resetting is necessary.

The dig ital display shows wind chill ,
rainfall , hum idity, maximum and mini ­
mum temperature, time, degree days,
heating and cooling , date, barometer,
w ind direction , and w ind-speed readings.
Readings are displayed in standard or
metric scales, and knots or miles-per­
hour for wind speed. The weather stat ion
operates on AG, with a battery pack that
will hold all memories in case of power
fa ilure. It also includes for assembly : rain
collector, temperatu re sensors with cable
attached, disp lay un it, mast-arm assembly
with cab le attached, and remote chassis
with line cord .

An automatic select button allows you
to have the disp lay hold each function for
a four-second interval , and then move on
to the next automatically. The Gom­
pu terized Weather Station is priced at
$995 .00, p lus $15.00 for packing and
guaranteed delivery. - Edmund Scie nti ­
f ic, 7082 Edscorp Build ing , Barrington ,
NJ 08007.

CAR STEREO, model T691 , features road­
rated performance and a Powerp lay
amplifier for greater power and cleaner
sound. The system also includes separate
bass , treble , balance, and fader contro ls:
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local/ d istant, mono/stereo, and FM mute
pushbuttons: loudness control ; automatic
power antenna switching ; dial-l ight
dimming ; line-level output jacks , and
power-off eject. The mode l T691 is pr iced
at $169.95. - Craig Corporation, 16 East
52 Street, New York , NY 10022.

COMPUTERIZED WEATHER STATION for
households offers twe lve functions plus
memory, for use by homeowners, farmers,
hobbyists, or anyone else interested in re­
ceiving specific reg ional weather in­
formation .

The weather station is quite simple to
install; cable and wall mountings are at­
tached directly to the full-sized display
panel wh ich mounts on you r wall . It dis­
plays hour and date for high and low
read ings and its " smart" c lock remem-
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simple interface circui try .
The model NDG-90 has a minimum

mean t ime between failures of 10,000
hours with a 90 percent confidence
level. The unit is de livered w ith P4 phos ­
phor as standard. (Availab le options are
P31 and P39 phosphors, as well as a
power-supp ly module that is com pat ible
wit h nearly any standard power source
used today.)

The model NDG-90 is priced at $215.00.
- TSD Display Products, Inc " 35 Orville
Drive , Bohemia, NY 11716.
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HITACHI SCOPE
SALE CONTINUED BY
POPULAR DEMAND!

Conve rt~ur single chinnel sC0fte intoa4 or8 channel instrument, justconnect

:: ~i~~rS ~h~na~1~oCO::~~~1~~re~sr;;s~c~eCa~I~~~~r~ i,~~~~~~~~
signals from DCto 3MHz.,Featuresseparatespacing andtraceamplitude con­
trolsandselectablesamphngrate- allto insureeasy clear scopedisplay.

Completely
Assembled and
tested! Ready
touse!

::••!1,I'eni,i,ft.,I,_.L.I
-••-I! .'- 8 TIL compatible input channels {1 TIL load per ,,; .....,•• '.Gil

- ~~~~)m~~I~~~e~ ~~lf~~~el~b~Olts adJusta· VIEW 8
- ~:c..mphtude andspacing controls. CHANNELS=:~~~h~~e~ ~~eu?~~~~1~4· longWith insulated AT ONCE!
- ~~~~o;1 c1~PVOC power supply inclUded (Model $6300
_ ~~A6C2~: x3.75"' 2".
- BNC Oulput t.1bl. Accessory (Mod. 1PSA·2 .dd

$14.95).

LOW COST CAPACITANCE
METER MODULE, DM-8

Connect this high QualitylowcostCapacitance Meter Module, DM­
StoyourdigitalVolt Meter and turnit intoaDigital Capacitance Me"
ter- theLowCost Way!

• CRT
OlSp1IYiUeJ
AcceleratIOn potenbal
lntensltymodulal,on

• Yertu:al deflection
Sel'lsrtJYrty andbatldWidth

Rlsetlme
DynamIC range

InputRandC
MUJmumlnput voltlge
Display mode
X·Yoperltlon

• HonlOntlildefltCtlon
S~pmo(le

TV synchronll1bon
Inlemll
External

TnggersenSlbvrty

13QBUB31 (5-Inch . roundshape)
!x 10!l1¥ (1drY- 9 5mmj
Approx 2kV
Over 5Vp·p

5mVldl"' -5Vldrv ~5~.DC -1 5M Hz . - 3dB
.1mV,dlv- 1V'ol'l !:6' . DC-5MHz Typ, - JdB
(Uslng~ampl il ierl

2-4n5
More tha,n-4orvat15MHz

Direct 1MOhm,approx JOpF
6OOVp-1lor30CN (DCT ACpeak)
CH1. CH2. DUAL . ADO. Olff
DC- SOl) kHz, 5mVldlv-5V 'drv
Phued,fferenceDC - 10kHz3·

AuIO. NORM. TVI_ J.TV 1-)
TVsync-sep,ralorClrCUI1
Over 1 (IIY(V sync-signill
OYer 1Vp-p (Vsync-slgn, l)

Frequency Intern,1 Eltlernal

2OHz- 2MHz 0 5<l lV 200mV
2- 15MHz 1 5<llV 800mV

UPT(
OFF OL

LOW COST HIGH
FREQUENCY COUNTER

/1111111/1/ II/I" I 11111\1\\\\\\ \\\\\

I~o ~ J'-" :bilblrul I
, c: C J U ~~_''''_ lOC H.Q'''.!I. L

,~\"t
. _. .~ I

-----..--..-- -

MODEL NO. DM-7
TheA1 b'l Model OM·7. a Digt H,ghFreQuency Counter ISeasy 10 use. s"'llch
se1ectableton'lebUe lnpulbYI SlngleBNC.notlllngtobu,ldl

- SHzlOS50MHz
-8blonsy·lo·rnd -43"lllgh lnlenslty LEOoISPllY
- CrySl, I(.!.3 ppmrll 25")controUed01or1 Osee Ollet lmu
- Convenient benChtopsee(7"x10-lJ -j

durableattraetl''Ie cn e

MODEL V-152B
WITH 2YEAR MFG. WARRANTY

$64495

WITH FREE DM-12
8 CHANNEL MULTIPLEXER

ACOMBINED VALUE
AT LIST OF $804.95
YOU SAVE $160.00

COMPLETELY
ASSEMBLED
PRE-CALIBRATED
PRE-TESTED

FREQUENCY METER MODULE
"5Hz to 1OOMHz", DM-11

~elSure IrrquenofS from 5Hzto 100MHzon yourdlgU.1'tOttmeter wltn I resolution0131'2
dogl!S- nsy to use- per1ect lorflt !d sevce - labtuMg - homehObbylSt' Connect the
0'-1·1 110yourOVM . setthe DVM 10the2VOC rallOt . connect aSIgnal to tneOM·11YII iI BNC
Clble(nOllnCludtdJandmeasuretnt frequt rlCY of any source HI La RangeLEO $ insure tast
atcuralern dlngs
- FrequencyRartge5Hzto 100MHz
- Input ImpeGanct1M~Ohm
- lnput SenSIIMty < 100Hz< 8QMV

100Hz- 6OMHz<30MV

>60MHz<7oaAV $6300-S,,,625 · ,315 ",2"
- External W DCpowt t supply InCluded

- ~~~~~~~~~~~:AccesSOlY IMOdel PSA.2)
addSU95

02j1.S:drv-O 2S(llY .:.S' .19callbrllrd sleps
101ImU(.:.7'lt1
100ns.d,v

1kHz !. 10%Typ. Squ,rew,vt
05Vdl'o
100VI120120 2'OVI> 1Q'o,
5O '6OHz .040W
Approlt 275{WlIt 190(H) It 0400(Dlmm
Approlt 8 5kg
0- + 040'C

• 'Nelght

• Atnb-tntoper'tlOn
tfmptfature

TnggerslOpt
Swttpbme
Swtep·tJme m'lInlller
Max sweepn te

• AmphludeCllhbralor
Wmlorm
Voltage

• Po'Ner requuements

Completely
assembledand
tested! Ready
to use!

- ~~&1Jo~F"d r",g. (bunon) from t pf 10$6300
- Zero calibration control _
- Inoneusyto use. self-contalne.dpacbge.
- Battery powered, With "push to read" bat-

tery saver cneurt (9V batteries not In­
eluded,

- Size6.25" ' 3.75", 2".

REGULATED TRIPLE POWER
SUPPLY, LOW PRICED!, DM-6

Atullyassembled andtu tedpower supplythatprovidesasolid. fullyWiredtriple
power supplyincludinghxed 5V(u 1Amp, 5V10 15V (i l 0.5Amp, and - 5Vto
- 15V@ 0.5Amp-all suppliesregulated, short proof. Each supplyhas short
Indicator LED. Completeand ready foruse In adurable ( 8~ x6· x31 12· ) metal
case.

POSTAGE &HANDLING
ORDERS ADD

UPT0810.00 81.95
810.01"825.00 3.75
825.01"850.00 4.65
850.01"8100.00 6.45
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FREE 1981
SALE FLYER
NOW BEING
MAILED! SEND FOR
YOUR COpy TODAY!
If toranyreason, whatsoever, youarenotcompletely satistiedWith
yourpurchase, return it Within 30 days of purchasedate for a tull
retund- it's as simpleasthat! Shipping& Handling charges not
refundable.

ALBIA SATISFACTION WARRANTY:
FOR FAST AND DEPENDABLE DELIVERY SERVICE

CALL TOLL FREE: 1-800-243-6953
INCT, AK & HICALL 9 A.M. to

COLLECT (203) 467"5590 5 P.M. E.S.T.

WE ACCEPT MASTER CHARGE, VISAANDAMEX CREDIT CARDS
Connecticut Residents add7""1'. SalesTax. Prices shown inU.S. currencyonly. Foreign orders add 15%.

ALBIA ELECTRONICS INC
44 KENDALL ST. • P.O . BOX 1833 • NEW HAVEN , CT. 06508

OROERS OVER $100.00
WITHIN UNITEOSTATES

FREE ALBIA
DESIGNERS
TEMPLATE

WITH EVERY
ORDER RECEIVED

7.55
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MOOEL
OM-13

STOCKNO.
15-001 3

m 600 Ill)( 22Ql(

". \ / IX UX \ I '1Ok..... /' ..... /'

100 - - 1 .~ 12k - - 1M

..... "-
' 7 I \ 22 X lSI< \ 22M

22 33x 10k <1 M
4110: IOU

It:na (lOt9)
G£ I-tiAHGE OM13

RESISTOR sussrmmo1i 80.
RANGE 1 RANGE 2

<4 1'0 150(

LOW COST RESISTOR
SUBSTITUTION BOX

Model
No . DM-9
Stock No.

Model DM-13 Kit
Havefunbuilding thisuseful kit andSlrtl' money at thesame time. Stop
wastinghmelooking fortheright resistor. here'sahandy kit thatyouan
usJlytssemblethatWill provideeverything you'll probably needatyour
fingertips.
- Yr'ttl complete step-by-step easy tounderstandassembly mstrections
- Allresistors are 112Watt. tolerance =5%
- 5%accuracy
- 2. poSitions
- 2rtnges

30% OFF!
DM-9 Logic Probe
ALBIA'S ECONOMY DIGITAL

DM-9 MULTI·LOGIC
COMPATIBLE 5·15VDC PROBE

Thefeaturesaremany on this quality Albia
test instrument; will
detect lowrep. rate
pUlsesJupto1.5
MHz); etects low,
high orpulsed logic
levelswithamini­
mumdetectable
pulse width of
300 nsec.
Easy-to-
interpret 3 LED
readout. Built-
inover-Voltage
andreverse
polarity
protection. SPECIFICATIONS

INPUT IMPEOAHCE 300.000
Ohms: THRESHOLO Logic 1

thresholds (HI·LEO) 70% Vee
Logic 0 thresholds (LO·lEO)30% Vee: MIN OE­
TECTABLE PULSE WIOTH 300 nanoseconds:

MAX. INPUTSIGNAL FREQUENCY 1.5 MHz: PULSE
Dm CTOR(PULSE LED) HIgh Speed pulsetramor

singleevents ( + or - transitions) activate 1'10 sec­
ondpulsestretcher. MAX. INPUT VOLTAGE :: SOV

contmuous 120VAC for less than 15seconds. POWER
REQUIREMENTS SVo~ Vee 30M. 15Vo~Vee 40M. 25
Volts max. wrttlpower lead reversal protection. OPfR·

17-0009 :~~GB~~~~'rW:7ExWf;;:/iiJ,~f'~E~~JNo~
(B5g) POWER LEADS 36- (61
cml wrthcolorcodedinsulated $1886cups,

LIMITED
SUPPLY

LIMITED
SUPPLY!

DM-4 Multipurpose Pulse Generator
TheDesign-Mate4may beusedasaclocksource . delayed
pulsegenerator. synchronousclocksource. manual system

stepper. pulsestretcher,clockburst generator andin
tandem withoneormoreDM-4'susedtogatetheoutputof

oneormoreadditional DM-4·s. Thewiderangeof controlsand
functions will giveyouan

Ideaof themany ways DM-4cansaveyou

$6247 limeandeffort withdigital circuits.
Mode1DM-4
Stock No. 05-0040

)
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AFAVORITE
...4 OF PROFESSIONAL

~" ENGINEERS FOR •
SETIING UP TEMPORARY Design

DESIGNS Alb-IaQUICKLY & EASILY Mate™
Circuit Designers

ORDER TODAY! _ \

~
j /" ~'-<'--' ~

NOTICE! :L'
SALE PRICES LIMITED TO ACTUAL r ~ ,

INVENTORY AT TIME OF SALEI ~ :c: iaR~'-=; t":l
NO DEALER ORDERS PLEASE!

~OO/o IN SAVINGS
_READY LOW FACTORY DIRECT PRICES!

~NDHOLIDAY
lOUSE CLEARANCE!!
;t THROUGH DECEMBER 31 st, 1981 ONLY!!

III"""""./" Pre-wired pre-tested- don't let this price fool you, this
~/ ( is a high quality, high Ie capacity, portable self-

I contained circuitdesigner
- Control switches andbuffered - Self-powered , inone compact,

LED logic indicators good lookingand durable
- Plug yourICs intosolderless carrying case

breadboards, tieinpower and - Ideal forhome experiments,
ground , connect your logic the laboratoryandstudents

AODEL $58 switches and LED indicators - Battery (41'12 Vo l~ ccells' ) or
/I - FAST, EASYTO USE! AC powered providing eco-
)M-5 _ All interconnectionsbetween nomical bench use orconven-
,TOCKNO. LEOs, switches andcircuitsvia ientportableuse
4-Q555 • 22-26 solidwire ' Batteriesnotincluded

NOTAKIT! DM5-B POWER SUPPLY ADAPTER ACCESSORY $18.50

Design Mate™ 2Low Cost Function
Generator OM-2 isa3-waveformfunction
generator, with ashort-proof output amplifier
providing both variablesignal amplitudes and
constant output impedance. Completelywired,
tested, calibrated and ready to test anything from
audio amplifiers orop-arnp and educational
laboratorydesigns tocomplex industrial labora-
toryprojects . $4997Model DM·2
Stock No. 05·0020

LIMITED
3UPPLYI
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NEW PRODUCTS
continued fro m page 85

one wideband and one narrowband - are
prov ided . The receiver selects the best
mode of opera t ion and then sends a si!
nal to the external AM antenna box,
tuning it for optimal recept ion at the de­
sired frequency. The model NAT 301, po­
tentially, can del iver AM sound to rival
that from the FM section .

On stereo FM, the receiver sectio n
maintains the opt imum signa l-to-noise
ratio by reducing stereo separation
gradually, and finally limit ing the band­
wid th of the tuner as required by the
quality of the signal being received.

CIRCLE 137 ON FREE INFORMATION CARD

The dig ital display br ightens when the
receiver finds the center frequen cy and
locks on to the incoming signal. That
visual feedback has the effect of teaching
the user those frequencies that he or she
uses most often. On FM, a sophi st icated
muting circuit is activa ted automatically
until th is cent er frequency is located, the
recei ver has foun d a listenabl e stat ion ,
and the AFC has locked ont o the signal.

Similar muting takes place on AM; how­
ever , the user may tune off the center fre­
quency, shifting the signal into such a
posit ion that any beats or whistles caused
by adjacent channels are eliminated.

The model NAT 301 is priced at $3,500.
- Nalm Audio, Ltd ., (England) ; U.S. Dis­
tributor: Audiophile Systems, Ltd. , 6842
Hawthorn Park Dr., Indianapolis, IN 46220.

STATIC-ELECTRICITY ALARM, model
WA-1, gives a visual and audible alarm
when ambient static electricity reaches
predetermined levels.

Static electricity can ruin the micropro­
cessors that are the basis of many new
electronic products, and can be a safety
problem in many industries, such as ord­
nance, chemical processing, and paper­
making. It is also a peril in surgical op­
erat ing rooms , and, because static elec­
tricity can make a surface dust-attractive,
it can cause serious qua lity-control prob­
lems in such ind ustries as graphic arts,
photographic processing. and precision
assembly.

CIRCLE 138 ON FREE INFORMATION CARD

A wire serves as the model WA-1's an­
tenna. The sensitivity of the alarm is a
function of the length of the wire , making
it easily adjustable to the user 's individual
requirements. For example : An 18-inch
wire will detect 240 'Jo lts at a distance of
one foot. A three-position switch has
settings for the red-light warning , the
high-pitched alarm , or off. The unit
measures 1 x 3.25 x 2 inches.

The model WA-1 is priced at $69.96. ­
Wescorp, 1155 Terra Bella Ave. Mountain
View, CA 94043.

POWER AMP, model MA5002A, is de­
signed to provide instantaneous internal
electronic compensation for intermittent
or continuous 2-ohm operation, without
actuating any of its protective circuitry
and without current limiting.

The model MA5002A is rated at 250watts
stereo at 8 ohm s. 20 Hz-20 kHz with less
than 0.09% THO; the same specs apply for
375 watts-per-channel at 4 ohms. TIM is
less than 0.02%, slew rate greater than 50,
1M less than 0.05% (typical 0.02%), and
dynam ic headroom better than 2 dB. All
spec ifications are continuous operation .
FTC sinewave power ratings. with no shut­
down during test procedures. The Class
" H" fully-complimentary circu itry features
low operating wattages for conserv ing
energy, and allows use without a fan
under all norma l operating conditions.

Protective circu itry is four-way. Short ­
circuit protection is provided by an ex-

88 CIRCLE 32 ON FREE INFORMATION CARD
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1-9 10 up
Ea. Ea.

MS-6020
Described $649.00 $585.00

MS-6021
with Delay
Sweep _699.00 630.00

MS-6120
with Built-in
3Y2 DMM 765.00 690.00

At PRICES you
can AFFORD!

20 MHz DUAL TRACE

OSCILLOSCOPE

The FEATURES
you want in a

MODEL 6020

DC-20 MHz dual trace @ 5mV to
1OV/Div on 11 ranges. Operating
modes Ch 1, Ch 2, dual, add, sub.,
chop, X-Y. Sweep Time 0.5 J.l sec to
0 .5 sec/Div on 19 ranges plus X5
mag. 5 trigger selections; 3 filters;
auto free run; TV-V/H. 5Y2" rect.
CRT with internal graticle and 2kV
acceleration . TTL intensity modu­
lation. Switching regulator power
supply. Comes complete with two
10:1 hook-on probes. Detachable ,3
conductor AC cord, spare fuses,
and full one yea r ltd. warranty.

Available at selected distributors

or write/phone: ~

NORTH f'/JsOARJ ~
AMERICAN ~corporat~ ~

1126 Cornell Avenue ~
.Cherry Hill, NJ 08002
Tel. (609) 488-1060

CIRCLE 72 ON FREE INFORMATION CARD
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800 Hz, and 7 kHz. System and treble cir­
cuit breakers protect the speakers against
misuse or accidents. The reset button for
the circuit breaker is located on the front
of the speaker cabinet.

The cabinet is a computer-optimized
reflex type , made of high-density particle
board incorporating crush-resistant steel
rails and corner caps. The finish is an
abrasion-resistant black vinyl. The grille
is semi-opaque, acoustically transparent
woven steel mesh. There is a grab handle,
as well as recessed transportation han­
dles . External dimensions are 45% x 15¥4
x 16¥4 inches.

The Wharfedale E-90 PRO carries a sug­
gested retail price of $900.25 each. ­
Rank Hi Fi, Inc., 260 North Route 303.
West Nyack , NY 10994.

TYPE-AHEAD BUFFER, model 150,
features a 40-character type-ahead ca­
pabi lity, eliminating the need to wait for
computer prompts before entering the
next command or data. It is compatible
with all Apple /I computers and software .

CIRCLE 142 ON FREE INFORMATION CARD

No software patches, cuts, or jumpers are
required, and the simplified design allows
for nearly effortless insta llation. The
model 150 is priced at $49.95. - Vista
Computer Co., 1317 E. Edinger, Santa
Ana. CA 92705. R-E

The model E-90 PRO uses two lO-inch
moving-coil bass drivers, two 4-inch high­
flux moving-coil midrange drivers, and a
1-inch compression-drive horn-loaded
tweeter. Its minimum power requirement
is 30 watts, and its power-handling
capacity is 300 watts of program material.
Its sensitivity is 95 dB (1 watt/1 meter).
Nominal impedance is 8 ohms. Typical fre­
quency response is 45 Hz to 18 kHz,
±3 dB.

There are two contour controls. The
upper is continuously variable in a range
of 2 kHz to 20 kHz; the lower is con­
t inuously variable in the 200-Hz to 2-kHz
range. The crossover type is a 6- and 12­
dB/octave, 14-element network. resistant
mounted. Crossover points are 150 Hz,

7
~

-.- =- r">
. :: : ;; .; .;;;; ~ . ; : : ~ .
.-~ ;:...: ;;:.;. ,.~: : ;; ; C --

--- -- .
.

clusive-design dual-purpose auto-crowbar
circuit with automatic reset and front­
panel LED indicator. There is also thermal
sensing with automatic reset and front­
panel indicator, as well as external fusing
protection. The chassis has a 16-gauge
steel mainframe structure, with modu­
larized construction throughout for easy
access to all component parts.

The model MA5002A is priced at $849.00.
- Soundcraftsmen, 2200 So. Ritchey,
Santa Ana, CA 92705.
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parameters ; hard-copy printout of data
for logging; scope, graphic terminal, or
curve-plotter feed for dependent variables
display (such as attenuation or SWR vs.
frequency, power vs. time, etc.); alarm or
warning functions of performance levels,
and automatic testing of equipment or
components.

The model 4380-488 is priced at
$975.00. - Bird Electronics Corporation,
30303 Aurora Rd., Cleveland (Solon),
OH 44139.

L.OUDSPEAK ER,Wharfedale E-90 PRO, is
a high-power speaker system for profes­
sional and semi-professional users, de­
signed for use in small club, disco, or
concert-hall environments where in­
creased sound-pressure levels without
distortion are important.

BUS INTERFACE, model 4380-488, is a
new IEEE-488 bus interface unit that
allows connection of the Bird directional
RF Power Analyst wattmeters to a GPIB
(General Purpose Instrumentation Bus) for
automatic measurement and recording of
data. Digital Thruline wattmeters equipped
with a bus-compatible output can now
become talkers and listeners via GPIB
central control.

Typical applications include periodic
measurement of ~ne to nine RF-signal



HAVE YOU EVER FOUND YOUR CAR
battery dead because you had left your
headlights on after shutting off the
engine and walking awa y? Before long
your battery is totally drained , and you
have to start looking for a passing good
samaritan or a service station. It is a
frustrating experience , as you know if it
has ever hap pened to you .

Th is circuit is designed to give off an
alarm anytime that the lights are on but
the engine off. The device is easy to
build and almost any technique can be
used. Installation is also simple and just
two connections to your car's electri ­
cal system, and one to its chassis, are
required for proper operation.

Th e circ uit for the project is shown in
Fig . I. An SPDT relay , RY I (Radio
Shack 275-003 or equivalent), and diode
D2 (IN4004 or equivalent) supply power
to the rest of the circuit only when the
headlights are on and the ignition
switch is off. A circuit made up of R7
and D I regulates the voltage to IC I.
The IC is configured as an oscillator,
and is used to supply pulses to QI,

NEW IDEAS
Headlight Alarm

which is used as a transisto r switch.
Each time a pulse from IC I reaches it,
QI supplies power to TRl's driver cir­
cuit (TR I is a piezo-buzzer element.
Radio Shack 273-064 or equivalent ),
sounding the alarm.

The connections to your car are fairly
straightforward. The lead marked TO
+ 12V LIGHTS should go to a line that
carries + 12 volt s whene ver the head­
lights are on (the one for the dashboard
lights is a good cho ice). The lead labeled
TO + 12V IGNITION should go to one of
the lines that power the car ' s acces­
sories (radio . cigarette lighter, etc.).
Make tho se connections to any point
that is easily access ible ; typically that
will be at your car's fuse box. The lead
labeled TO GROUND can be made to any
convenient point that' s connected to
the car' s chassis.

Of course there are times when you
wish to use your headlight s while the
engine is off. All that need s to be done
to silence the alarm in tho se instances is
to tum the ignition switch to the AC·

CES SORY position. -James Griggs

NEW IDEAS

This colu mn is devoted to new ideas,
circuits, device applications, construc­
tion tec hniques, helpfu l hints, etc .

All published. entries, upon publica­
tion, will earn $25 . In addition, Panavise
will donate the ir model 324 Elect ronic
Work Center, having a value of $49 .95.
It combines the ir circui t -boa rd holder,
tray base mount, and soider station (see
photo below) . Selections will be made at
the sole discretion of the editorial 'staff
of Radio-Electronics.

R8
CP401 14.'K rct .

TO ';"

+12V LLIGHTS + C3 1<7
220/35V IOOA

TO
+1 2V
f&NIT/OtJ R'<l

01 + <:2
S-12VI Z7.O/

TO zENER /G,V

C:rROUND - -'-1. - -
, ...400.

I agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to SUbsequently
republish my idea in co llections or com ­
pilations of reprints of similar art icles . I
declare that the attached idea is my
own or iginal material and that its publl­
cation does not violate any other copy­
right. I also declare that this material
had not been previously pub lished.

Title of Idea

Mail your idea along with this coupon
to : New Ideas Radio-Electronics,

200 Park Ave . South,
New York, NY 10003

(f)

o
z
o
a:
f­
o
W
-l
W

6
o
<t:
a:

90

QI
ZN1'2 IQA Iel-a.

1<'1 RZ
3.~ ME6- 3.:' ME6

R:'
3 .Q\(,

CI
0.1

R4
220K

TRl RG>
10 K Q2BLACK

ZN222'ZA

Signature

Print Name

Street

City State

Date

ZIP



Hitachi V202 and
V352 Dual Trace
Oscilloscopes
When you get exceptional capa­
bility per dollar, that's superior
cost-performance. And that's
the 35 MHz Hitachi V-352 and
the 20 MHz Hitachi V-202 dual
trace oscilloscopes.

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

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

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

Hitachi V-352 and V-202 are
CIRCLE 85 ON FREE INFORMATION CARD

stocked by your au thorized
industrial distributor and ready
for fast delivery.

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

Hitachi...
the measure of quality.

~~J!~Qi!jJ
175 Crossways Park West
Woodbury,NY11797
(516)921·7200

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



SERVICE CLINIC
A closer look at high-voltage shutdown c ircuits

JACK DARR, SERVICE EDITOR

I'VE NOTI CED SO ME NE W TV CIRCUITS IN
the last year or so . Actually, they aren' t
rea lly new-they just do things a little
differentl y! When activated , they cause
the picture to flicker on and off at regu­
lar intervals, or cau se the sound to go
"putt, putt " (like a motorboat). I' ve
gotte n qui te a few lett ers from confused
technicians who were facing those
symp tom s for the first time.

Th e ca use of all that activ ity is quite
simple-it's the high-voltage shutdow n
circuit in operation ! I first ran into that
type of circuit while going through an
Admira l Ser vice Newslette r (looking
for something else, of course) . The
shutdown circu it in the Admiral 4K IO/
4M 10 chassis (and others) causes the
ras ter to flash on and off about once a
second, while the sound makes a
" tweet" at the same rate .

What happens here is that if an arc,
or any thing else, trips the shutdown,
the circuit tries to reset itself after
about a second . If the fault was mo­
mentar y, the set will come on again and
wor k properly. If the fault is still there ,
the circuit will shut down the set again
(and aga in, etc .).

Any of the usual prob lems will cause
the shutdown circu it to trigger. Run the
regular series of tests to find the specific
ca use . Sta rt with the DC voltage: Plug
the set into a variable-output trans­
former and tum the line voltage down.
Mo nito r the regulated B+ and bring the
line voltage up until the B+ is at the
co rrect value . If the set now works,
chec k the regulator; if it doesn 't , look
elsewhere.

The same type of shutdow n circuit is
used in other sets; among them are
those in the new Magna vox 13C2
power-supply series . Althou gh the
shutdown circuit in the Magnavox sets
is diffe rent from the one in the Admiral,
it works in pretty much the same way,
onl y faster.

The heart of that shutdown circuit is
op-arnp " Z" in IC322, located on supply
module 704191; the op-amp is shown in
Fig . I. The output from the op-amp
goes. via diode D I, to the dut y-cycle
modul ator of the switching regulator
(Fig. 2). As long as ever ything in the set
is normal , the output of the op-amp is
high. The slow-start circuit shown in
Fig. I delays set tum-on and high-volt-

age buildup. Whe n the set is turned on,
there's an instan t when the + 12-volt
supply is low. If it is below + 8 volts , a
co ntrol transistor ,TS2, is off, and TS3
co nducts . That ca uses capacitor C330
to be cha rged, pulling the output of op­
amp Z low. That , in turn , pulls the out­
put level of the saw tooth oscillator (see
Fig. 2) so low that the dut y-cycle
modul ator is cut off, shuting down the
set. When the supply voltage rises
above +8 volts, the opposite takes
place; the transistors tum the op-amp
off, ca using its output to go high. When
that happ ens , the duty-cycle modulator
works again.

-That is what happen s during shut­
down. There are , of course. other situa­
tions that can trigger the circuit including
low B+ . high B+. and excessive cur­
ren t drain. In every case , the output of
op -amp Z goes low, cutting everyth ing
off.

All of the voltages monitored are
found on supply module 704191. The
DC voltage developed from the AC line
co mes from rectifier module 704192.
The horizontal oscillator drives both
the switc hing-mode regulator and the
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horizon tal-out put tube. so they are
alway s in sync . Th e operating DC volt­
ages come from the flyback . The
switching-mod e transform er drives the
horizontal output tran sistor. which in
turn d rives the flyback .

For tro ubles hoo ting, the + I29-volt
DC supply is the key. Pull the hori­
zo nta l-yoke plug; that disco nnec ts the
horizontal-out put circuit. Now check
the + I29-volt DC supply . If it is OK ,
ch eck the hori zontal-output circuitry .
the hori zontal-output tran sistor. and all
of the low-voltage rectifier diodes
coming fro m the flyback. If the + 129­
vo lt DC supply is puslating . or too high
or low, try a new supply module.

If yo u'd like more information on
how the Magnavox shutdow n circuit
works. refer to the Jul y and October
1980 issues of the Magnavox Service
News. R-E

and chec king it with an oscillosco pe all
the way fro m the video detector on
throu gh the video stages . If you have a
three -bar function on your bar/dot
gen e rator, it will give you th ree nice
squa re-wave signals.

Look for a point where the signal is
sha rp at the input of the stage, but d is­
torted (rounded comers, slanted, etc) at
the outp ut. When you find that stage,
chec k the DC volt ages and so on. One
common cau se of this problem is a
leaky transistor: try a new one .

(Feedback : " Thanks ! You hit it !The
Ist vide o tran sistor was leaky. I re­
placed it and now the pictu re is 300%
bette r." )

TRIPLER TROUBLES
I've got a problem with an RCA CTC92K.

It came in dead--bad tripie r, bad output
transistor, and an open fusible resistor. I
replaced all of those and got sound, but
no raster. The high voltage and raster
voltages out of the tripler are all OK. I
have no screen voltage on the picture
tube; that comes from a tap on the tripler.
All of the series resistances check out.
Any ideas would be appreciated.-L.C.,
Sacramento, CA

Well. you may have one of two prob­
lem s. Either the wrong trip ler, without
the screen tap, or an open circuit be­
tween the tap and the scree n controls. 1
was going to tell you to bridge the
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bie rs : execu t ive programs , opera tin g
syst ems , and tim e-shann q

CAPACITOR SUBSTITUTES
Bill Stiles, CET, of Hill sboro , MO

has se nt in some information on using
Sprague polypropylene ca pacitors as
subs t itutes for others . A Sprague PP 16­
S 18 is a substitute for a Zenith 22-400I,
a .0018 J..L F ca pacitor rat ed at 1600
volt s . A PPI6-SI IS is a subs titute for a
Zenith four -legged capacitor. That
capacitor comes with a data sheet that
says th at it is an exact repl acement for
two Zen ith , and one Admiral, part
numbers.

Fuji-Svea, Inc. lists an ass ortment of
Sprague capacitors, assortment num­
ber K F-34. as Sprague se ries 715P
(not e that all of the individual part
numbers start with PP). Those capaci­
tors are exact replacemen ts for poly­
carbon ate-film capacit ors in critical
commutating and S-shaping circu its ,
with high AC-current carrying-ability.
Th e kit includes 18 different values ,
including 1.75 J..LF at 100 volts (a yoke­
return capacitor) , and others at rat ings
of 600, 800, 1200, and 1600 volt s. The
last two ratings are for .0033-J..LF and
.0039-J..LF ca pac itors .

Thanks Bill; this is info rmation that
I:ve been tryir,g to get for quite some
tim e ,

SERVICE
QUESTIONS

SMEARY PICTURE
The picture on this Quasar TS-938 was

very smeary. The focus control worked
normally, but did not help the problem.
The picture tube heater-VOltage was low;
replacing the JA panel (flyback power­
supply) helped, but not enough. The
sharpness is still below normal. Any
ideas?-G.S., Red Bank, NJ

Trying inputing a color-bar signal.
CIRCLE 57 ON FREE INFORMATION CARD 93



Fo r further info rma t ion wr ite or ca ll
us. Sabtronics Int ernat ion a l, 5709 N.
50th Street, Tampa , FL 336 10
(8 13)623-263 1

Making Performance Affordable
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Give Your
Computer

Measurement
Capability

You ha ve a problem if yo ur bu siness
in volves electrical measurements
taken in la rge qu antity or at incon­
ve nient times.

Now we ha ve a solut ion - av oid
tedi ou s manual data entry with
Sabtro nics' new Model 2020 Digital
Di gital M ultimeter by lett ing yo ur
co mpute r take the readings. Our 2020
computer-compatible multimeter is a
precision instrument invalu abl e by
itself in th e many places a ro und your
office, lab or home where you currently
want or use a multimeter. No w this
sa me met er can also function as a peri­
pheral for yo ur microcomputer to
ex te nd yo ur system's "reach" int o th e
real world . Since the mod el 2020 can
monitor resistance and current as well
as vo ltage, its a pplica tions a re as broad
as yo ur imagina t ion. And while yo u
a re stretc hing yo ur ima gin at ion co n­
side r these features:
- 5 vo ltage ra nges (. 1 V. - 1000 v. Full sea le AC o r DC)

6 current ran ge; (. 1 mA. - 10 A. full sca le AC or DC)
6 resista nce ran ges ( 100." - 10M [) full sca le}

- Optica l iso lation betw een the meter and the computer
to minimize no ise a nd gro und reference.

- Complete interface a nd ca ble supplied for most
popular microc omputer systemswith software support .
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~ 15.ooo-ohm fusible resistor in the cir­
cu it. but you' ve already done that.
Th ere is anot her resistor in that circuit.
100.000 ohms. and it has a habit of
ope ning up under load. If you are getting
high voltage and focu s voltages. but no
screen voltage s at all. even right at the
ta p of the tripler. that almost has to be
the wro ng tripier'

NO BOOST VOLTAGE

The problem is no high vol tage in this
Magnavox T-960. The boost voltage Is
only about + 260 volts ins tead of +540
volts. Also I get just -23 volts on the grid of
the 3BHK7. Everything else checks out,
but I must be missing som ething.-B.T.,
Delta,IA

Well. you do have a little boost volt­
age; the 260-vo lt B+ means tha t the
stage is trying to work. What you're
ove rlooking is the very low voltage on
the gr id of the 38HK7 . That voltage
should be - 42 volts. and since it is de­
velo ped by the drive signal from the
horizontal osci llator. that drive is
probably very low (it is normally 140
volts peak-to-peak). Try a new 6GH8
in the osci llator stage. and check all of
the DC voltage s.

THIN VERTICAL LINE
Here' s some feedb ack on the GE

IOJ A chassis. The symptom was a thin.
fuzzy. verti cal line on the right side of
the sc ree n. But before I got your re­
sponse . I found the cause. Replacing
the hori zontal d river transformer
cleared up the prob lem.

Thanks to Danny Davis . Moundville.
A L. fo r that helpful information.

DOUBLE PICTURE
I've got two complete pictures side-by­

side on this Zenith 19DC22. All of tne
tubes and transistors check ou t OK. Can
you help?-T.W., Lafayette, LA

Th at sounds like an old Zenith prob­
lem. Th e horizontal-hold control is a
tun able coil. The coil has a stop, but if
the contro l knob is pulled out a little
too much . the stop can be missed . If
that happens it is poss ible to tum the
knob too far-far enough. in fact. to
make the osci llato r run at half speed,
7875 Hz. Turn the knob until the pic­
ture returns to normal. From experience .
you' ll have to tum the knob counter­
clockwise; turn ing it clockwise will in­
crea se the inductance. making the os­
ci llato r run even slower.

6HU8 TUBE
Can you tell me where I can get a 6HUB

tube, or a substitute for it that I can use by
rewiring the socket? I've looked every­
where, but had no luck.-E.S. Corydon, IN

You've ope ned up a real can of
worms! I' ve looked eve rywhere and
co me up with what you did- nothing! I
finally did run down somet hing in an .

old RCA tube manual. a listing that
read " 6H U8/ELL80." The "ELL80"
notation indicates that this is a European
type with the "PRO-Electron" num­
bering. It is a dual power-output pen­
tode with a ~-watt output. a n..3 -volt
heater, and a 9-pin base. No substitutes
are listed. but the load impedance is
10.000 ohms. You should be able to
find two common single-configura tion
miniature tubes with the same load
impedance and run them side-by-side­
any imped anc e from 8,000 to 10.000
ohms should work . You' ll have to do
some juggling. and mount another
socket. so be prepared for a lot of
work.

STEREO DISTORTION
I've got a Sanyo DC434 stereo receiver

with bad distortion. Everything seems to
check out OK, but if I go back from the
output and touch coupling capac itor
C429, the distortion stops. I need help!­
A.C., Howard Beach, NY

I thin k that you may have already
found it. Chances are good that C429 is
eithe r leaky or opening up intermittently.
Th at ca pac itor is a low-voltage electro­
lytic . and I' ve grown to suspect them
in any circuit with problems. Try a new
one and see if that' s the case here .

LOW SOUND
I've got a sound problem in this AMC

5CP-301. I've tried a new speaker, changed
both transistors, and changed the sound­
IF IC with no luck. I get very little signal at
the col/ector of Q301, the driver. Any
ideas?-E.S., Zion, IL

I don 't thin k that you a re really
getti ng anything out of Q30I-just
some signal leakage . This is a common­
emitter stage; the emitte r is bypassed .
If the bypass is open. you' ll lose pract­
ically all of the gain. Use an oscillo­
sco pe to check the collector, base. and
emitter. If the signals on the base and
emitter are nearly the same. the bypass
is open. There should be no signal at all
on Q30l' s emitte r if the bypass is good.

(Feedback: "You hit the nail on the
head . Cap acit or C3 17, the .22 uF by­
pass capacitor was open. I replaced it
and the set now works fine .")

HORIZONTAL-FREQUENCY
PROBLEMS

When this Sony KV-1511 was first
turned on, the horizontal frequency
was completely out of the range of the
hori zon tal-hold control. Afte r 5 to 10
minutes. the freq uency drifted back
slow lv and would lock in at the end of
the co ntrol's range. Thinking that the
component' s value had changed and that
heat was partially correcting the prob­
lem. I tr ied coo ling spray ; it had no
effect. Voltages see med to be close
enough to what they should be. and
didn 't drift during warm-up.
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Every day more people discover tha t PAI A's
GNOME is the most versa tile, cost effective
specia l effects device on the mark et toda y .

John Sim on t on 's t im e-proven design
provid es two envelope generators , VCA. VCO
and VCF in a low cos t, easy to use pack age.
Use alone wit h it 's built in ribbon cont roller or
mod ify to use with guitar, electr onic piano.
polytoni c keyboar ds. ete .

The perfect in tr oduct ion to elect ronic music
and best of all. the Gnome is only $69.95 in
eas}j to assemble kit form. Is it any wonder

h 'sold thousa nds?
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Two-W ay Rad io

IMTII
Home Study Cou rse

Providing Train ing to the Industry Since 1960

A Classroom
In Your Mailbox!

Send coupon below for free course outl ine
No obligation - No salesman will call

Pro fessional Training in a Un ique Csreer Field

The TSE-HARDSIDE
1982 Micro-Computer
Buyer's Guide
is now available! We've incl uded
such valuable informat ion as print
sampl es from eac h of the pr inters
we carry, feature-by-feature
com parisons of micro -computer
systems in an easy-to-read table
format, an informat ive art icle on
Micros , and pages and pages of
complete product descriptions.
We're making this valuable
reference available for only $2.95
(credited toward f irst purchase from
TSE-HARDSIDE). Just clip the
cou pon (or send a note) with your
check for $2.95 to the address
below. THE TSE-HARDSIDE 1982 I
BUYER's GUIDE will soon arrive HE I
postpaid to your door. ,~) I

Send to:Yes! Send me th e _~ I
TSE·HARDSIDE TSE..:I~IDE :
1982 Micro·Computer Dept. C, 14 Sou th Street I
Buyer 's Guide. Milford, NH 03055 I
:~ I've enclosed $2 .95 Plea se send only your FREE Price List I
Name I
Address I
City I

I State Zip Code II ~
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IMT/I
Mobile Training Institute

Box 735, Camp HIII,PA 17011·lJ.S.A.
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I am interested in learning more about pro­
fessional FM two-way radio. Please send me full
details on the MTI training program.
Name _
Address _

City/ State/Zip _

st udy FM two· way

radio at home!
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EQUIPMENT REPORTS

wide and I cou ld not get quite enough
heat from the desoldering gun. Holding
the tip of a second soldering iron to the
other side of the lug melted the solder ,
and the Hot Vac did the rest .

The deso ldering system is a well­
made piece of equipment; I've used
Ungar product s for many years, and
I've liked them. The instru ctions are
very comp lete , and include a parts list ,
service inform ation, and clear illustra­
tions , The m odel 4000 Hot Vac is priced
at $399.00. There is also the model
4000£ for nO-volt operation that sells
for $555.55. R-E

continued 0 11 page 36

TWO HINTS
Here are a couple of hints for your

files. The first deals with the vertical­
output fuse in the Zenith 23FC45 that
keep s failing. The only way to repa ir
that problem is to replace the vertica l­
drive r transistor (the one with the TO­
126 flat-pack case) . The transistor
seems prone to failure unde r load. The
problem is intermittent , and heating or
freezing doe s not reveal it.

The second hint involves the Zenith
25CC50 and similar chassis. The
symptom is poor focus eve n if the focus
voltage is normal. Even though the
CRT will test out as good (at least on
my testers) the CRT must be replaced
anyway . That has shown up recently on
25VACxx and 23VAQ CRT's. R-E

VIDEOTAPE COLOR
I wrote you about a prob lem in a

Sony videotape reco rder . It would play
back previously-record ed materia l in
perfect color, but would not record in
co lor. Although you said that you
didn't know anything about that ma­
chine, you did sugges t a few things to
try. including cleaning the record/play­
bac k switch's contact s. Afte r finding
the thing (the switch on this unit works
through a series of levers; the contacts
the mse lves are on one of the circuit
board s), I cleaned the contacts with a
spray cleaner. The video tape recorder
now works perfect ly. I ju st thought that
you'd like to know.

-Lloyd uo«. Brigham City. UT

In th is set, the frequency is controlled
by a DC voltage . The hor izontal-hold
co ntro l sets the DC-voltage level that
biases the AFC. An oscilloscope
showed horizontal pulses across that
co ntro l. I traced the pulse back to the
B+ line. and finally to C533. a 10(/ IlF
filter ca pac itor. Replacing the capac i­
tor fixed the probl em.

Thanks fo r this to Vic Spa cek of
Bloomfield , CT
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For more details use free informat ion card inside back cover.

REPLACEMENT BATTERY BROCHURE
is an ill ust rated 8-sheet fo ldo ut showi ng
and describing al l the batte ries presently
off ered by Gould. The clea rly-pri nted,
easy-to -read chart gives needed informa­
tion on vo l ts/ampere hou r capac ity ,
Gould part numbers, maximum battery
dimensions, battery descript ion, and
typical application . There is also a brief
inst ructi on on how to make the best use
of the brochure. Free upon request.- Avex
Electronics Corp., 121 Cou lter Avenue,
Ardmore, PA 19003.
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ELECTRONIC HARDWARE CATA LOG,
two -colo r, 44 pages , 8V2 x 11 inches,
comb ines previous cata logs and inclu des
many newly-released prod ucts. It con­
ta ins complete spec if icat ions and o rder­
ing information on a fu ll range of DIP,
trans istor and IC sockets; adaptor plugs
and co vers; cab le sockets, plugs and
jumpers, and the industry's most com ­
prehensive lin e of strip-connector pro d-

ucts. The latter inclu de socket and ter­
minal st rip s ("snap st rips") and cab le­
strip con nectors. Free upon request.
-Samtec, Inc., 810 Prog ress Blvd., PO
Bo x 1147, New Albany, IN 47150 .
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COLOR BROCHURE , Land Mob ile Radio s
and Acc essories, is 12 pages , 81/2 x 11
inch es, and desc ribe s a broad lin e of two ­
way busin ess radios, pagers, repeaters,
and ac cesso ries in layman's language.

Rugged, slimly styled dash-mou nt mo­
bile radios are avail ab le with up to four
channels in power ranges fro m 20 to 75
watt s. The tr unk-mou nt radi os feature a
two-channe l, mini -con trol head and
transceiver capable of being moun ted in
any co nve nie nt place in th e vehi cle-tr un k,
under a seat. or under the dash.

Handheld UHF radios have a transmit­
te r ou tput of 3.5 watts, and VHF mode ls
have a full 5-watt capability. Al l models
have six-channel capacity and weigh less
than two pou nds . Severa l models are

rated intrins ica lly safe.
Pocket pagers are availab le in VHF and

UHF models. All are rated intrinsically
safe . Repeaters, designed to extend busi­
ness-rad io signals over greater distances,
are available in both VHF and UHF
models.

A comp lete line of accessories, includ­
ing anten nas, power suppl ies, exte rna l
loudspeakers, microphones, crysta ls,
to ne dev ices , batteries, and chargers
support the two-way radio line. Free upon
request.-Standard Communications
Corp., PO Box 92151, Los Angeles, CA
90009 .
CIRCLE 113ON FREE INFORMATION CARD

RADIO-PRODUCTS CATALOG is 40
pages, 2-color, 5V2 x 8V2 inches, and fea­
tures a new 5-channel, 10-watt VHF FM
tra nsceiver ; new COR and CWID modules
for repeater builders, and new accessories,
such as RF-t ight enclosures for repeaters
and power supplies. Also featu red are the
new T51 (VHF) and T451 (UHF) FM exc ite r

Put Professional Knowledge and a

in your Electronics Career through
COLLEGE DEGREE

e

DEGREE

HOME
STUDY

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les­
sons, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S .E.T. degree , and
then your B.S.E .T. The se degrees are ac­
credited by the Accrediting Commission
of the National Home Study Council.

Our fre e bullet in gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree . Write for Bulletin R-81.

Gra ntham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034
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n"c" Send for your FREE literature andr''- SHEET METALWORKER BULLETIN

PACIFIC ONE CORPORATION
410 W. Pacific Coast Hwy. Suite K10 7

Newport Beach, CA 92663 (714) 645-5962
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modules. Many new ranges of transmitt ing
and receiving converters have been
added, as we ll as a ser ies of receiving
co nverters to extend the frequency
coverage of sca nners to new military,
satell ite, and commercia l bands. The
catalo g als o includes the ful l li ne of Cush­
c raft and Larsen VHF /UHF antennas. Free
upon request. -Hamtronics, Inc., 65F
Moul Rd ., Hilton, NY 14468.
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THERMISTOR BU LLETIN, 5-pages, 8112 x
11 inches, is a ..techn ica l data" bulletin
which provides information relating to
the test ing of thermistors and includes
material such as : RT test ing ; res ista nce
measurement ; tem peratu re co ntrol; un­
ba lanced thermocoup le vo ltage-er ro r ;
se lf-heating errors ; dete rmin ing bridge­
supply voltage ; accuracy of meas ure­
ment. and other associated topics . Free
upon request.-Fenwal Electronics, 63
Fountain Street, PO Box 585 , Framing­
ham , MA 01701.
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DIGITAL INSTRUMENTAT ION CATALOG,
is a 2-color, 16-page refe rence brochure,
8112 x 11 in ches, describing a broad range
of dig ital instrumentation . Inc luded are:
5'h-digit and 4112-dig it mu ltimeters; 4112­
d igit portab le/bench DMM 's ; 3112-digit
hand-held portable DMM 's ; DC vo ltage/
current standards ; analog multip lexer ;
488 interfa ce ; freq uency counters ; capa ­
citance meter, and thermometer. A com­
plete ran ge of op t io ns and accessor ies is
also inc luded. Free upon req uest.-Data

Precision Corporation, Electr on ics
Avenue, Danvers, MA 01923.
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THIS MONTH, 32 pages, 81/2 x 11 inches,
is an il lust rated cata log of elec t ronics
equ ipment. A rece nt issue features audio­
visu al mater ia ls, co mpressors, fans /
blowers, lenses, CCTV, mag nets and acces­
sori es, motors and accessor ies, power sup­
pl ies, pumps and comp ressors, relays, sole­
noids, too ls, TV / CCTV equipment, valves
and ga uges, video-tape . and innumerable
oth er items. Free upon request.-Herbach
& Rademan, Inc., 401 East Erie Avenue ,
Ph iladelphia, PA 19134.
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TERMINAL BLO CK CATALOG, 32 pages ,
8112 x 11 inches , describes both lin es of
RDI back-barrier series and JB series

'o pen-barrier termina l blocks. Full and
complete d imensional dr aw in gs, tabu lar
matter, and eng ineering spec if icat ions
are given .

All fou r rating/ sizes RDI back-barrier
series are described fu lly, inc ludi ng th e
m iniatu re No. 3 ser ies (5 amps) the NO.4
series (10 amps) . the univeral NO. 6 series
(20 amps, 300 vo lts) , and th e heavy-duty
NO.8 series (25 am ps). All are avai lab le
w ith verti cal and rig ht -ang le PC pin termi ­
nal s, so ld er -tur ret . wi re-wrap, quick-con­
nect . and surface mount. Standard screws
are the w ire-cl amp type des igned to elimi­
nat e the need fo r c rimp-on ter mi nals. etc .

The op en -barr ier JB series is availabl e
in 20-amp , 300- and 600-vo lt mod els. PC
p ins , surfac e mount, and ins ulated and

non -in sul ated feed-through so lder-tur ret,
quick -connect . and wire-w rap terminal
sty les are featured . Standa rd screws are
th e binder-head typ e with w ire-clamp
sty le offe red as an opt ion.

All RDI te rm ina l b locks feature brea k­
resistant th ermoplast ic barriers , wire­
ready scr ew s (sc rews are in the raised
position) , and standoffs for full flu x c lean­
ing. Free upon request.-RDI/ Reed De­
vi ces Inc ., 525 Randy Road , Caro l St ream,
IL 60187.
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COLOR·C ODE CHART, is sin gle-sheet ,
8112 x 11 in ch es, in full co lo r, on st iff
coa ted paper, Desi gned to aid specif ica­
t ion of fi xed co mpos it ion and meta l film
res isto rs, th e chart includes all standard
MIL and EIA resistance and tolerance
values, with ordering info rmati on . Free
upon request.- Stackpole Components
Company, PO Bo x 14466, Rale igh, NC
27620.
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ELECTRONICS CATALOG, 142 pages, 5112
x 8112 inches , is fully illustrated and lists a
w ide variety of equ ipment , in cl uding test
in struments, di g ital po rtable mu ltimeters,
tool k its , so lde ri ng stati on s, out lets and
out let str ips , tubes, antennas, assorted
co mponents, TV accessories, ki ts, micro­
ph ones, TV games, personal co mputers,
au to accessories, and video connecto rs
and cables. Free upon request.-Fordham
Radio, 855 Conk lin Stree t , Farmingdale,
NY 11735. R-E
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Compl. t. MK1tprOUu..n 11ft" pttlpht,,1t ~ ltffPIlfl.h
APPLE II PLUS Disk 130KDOS 3.3
48K Sl 2150 0 w/cootroller $575.00
LANG SYS SOROC10135 795.00
WIPASCAL 395 00 TI-99/4 399.00
Green Monitor 174 00 Epson MX-80 callus
t eeoex100Mon 139 00 Color Monitor call us
IDS445G call us TI-810"' $1395.00
11 ·745 1440 00 80 Column Board .. 299.00

Texas Instruments
Invest. Anal $ 42.00' TI·59 $175.00
Accessories Gall us 11 ·5511 39 95
TI-58C 80.00 SpeakS Spell 49 95
PC100C 155.00 II Programmer 47 95
TI BAli 39.00 MBA 49 95

HEWLETT-PACKARD
HP/125 Computer callus IlP·41CMem
HP/37E $62.00 Module
HP·33C 75 00 HP·41CV
IIp·34C 11 9 00 HP6 7
HP·38C 1H 99 HP·97
HP·41CProg 18900 QuadRam
HP·41CPnnter 289 00 Application Pac
HP·41CCRDRDR 169 00
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SCM TYPEWRITER SPECIALS
SCM 2200 . . $279.00 INTREPID $274.00
SCM 2500 289.00 CLASSIC12 159.00
All units shipped inoriginal cartons withaccessories
according tomanufacturer's specification. Send money
orders, personal check 2 weeks to clear. In illinOISadd 6%
sales tax. Add$6.95minimum shipping '" handlingcharges
perunit. Weship UPS. Subject to availability. Written
warranty for specific productscanbeobtainedfree upon
request. Abovep'rices areformailorder and prepaidonly.
Pricesand specificationssuoject tochangewithout notice .
Send mailorders., ' EI
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HY60

30
watts
$29.95

ER
HYBRID

AMPLIFIER
MODULES

15 Hz - 50 KHz
THO 0 ,015%
SIN rat io 100 db

* State-of-the-art performance
* Bultt-ln heats Inks
* 5 simple connections
* Encapsulated circuitry
* No external parts required
* Five-year warranty

Choose from five modu les
HY30(15watt s RMS) , 525.95
HY60(30 watt s RMS) 529.95
HY120(60watts RMS) 59.95
HY200(120 watt s RMS) 79.95
HY400(240watt s RMS) 99.95
FP480"Bridges" 2 HY400s for 480 watt s RMS 20.00,- - - - - - - - - - - - - 1

I GlaDSTOnE Electronics I
I 901 Fuhnnann Blvd., Phona Ordera

Buffalo, New Yort, 14203 . (716) 849-0735 I
I Name I
I Address I
I

City Zlp _

Please send Amt. I
I Check() M/O ( ) Visa ( M/C() I
LNumber_ Exp. :.J
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ORGAN
AND

PIANO

KITS

@)l!!l3i£1I
Dept. M 21, P.O . Box 5318

Lancaster, PA 17601

The most adva nced - most versatile

electron ic instruments in the indust­

ry are now w ithin most everyone's

reac h . . . . because you bui ld them

yourself the easy and very ex cl usive

WE RSI way . Best of all, you'll save

up to two-thirds the co st of a comm­

ercially built instrument.

Send for free literature on th is excit­

ing concept today . (Please specify

Piano or Organ) to :

With WERS I's un ique " Bu il d ing

Block" system, you actually select

features you des i re . Incorporate new

features as they're developed. No

need to trade organs again .



NEW BOOKS
For more details use free information card inside back cover.

THE HOME VIDEO HANDBOOK, second
Edition, by Charles Bensinger. Video-I nfo
Publications, PO box 1507, Santa Bar­
bara, CA 93102. 304pp.; 51f.l x 81f.l inches;
softcover. $8.95.

This is much more than a second pri nt ­
ing of the popular first edition; there are
100 addit iona l pages and 80 new photo­
graphs and graphics. The aim of th is sec­
ond ed ition, however, remains the same
as that of the first: It is designed to un­
scramble the confusing data and claims
surrounding home-video equ ipme nt and
to provide clear and visua l exp lanations
of technical jargon and popular video sys­
tems.

There is a detailed treatment of popular
home color cameras, video cassette re­
corders, videodisc systems, large-screen
TV projectors, home-sate llite TV receivers,
and V2-inch industrial-video systems.

The reader is instructed not only in how
to purchase the best equipment for his or
her own needs, and how to obtain the
most satisfactory results from it , but also

how one's video equipment can be used
to pay fo r itse lf , create new opportun ities
for personal employment, or perform
community educational and information
servi ces.

Photographs, drawings, and cartoons
ill ustrate the easy-to-read text ; the re is a
list of home-program sources, educa­
tional sources, and popu lar video books ,
as well as an 11-page glossary of tech­
nical terms and a list of manufacturers'
add resses.
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HOW TO REPAIR CB RADIOS, by Law­
rence E. Schultz. Gregg/McGraw-Hili,
1221 Avenue of the Americas, New York,
NY 10020. 184pp.; 5% x 8 inches; soft­
cover . $9.95.

This book is written from a service
techn ic ian 's poin t of view and uses a
hands-on approach. Theory is dealt with
only when tne material is peculiar to CB
radios and the reader needs it as a sup­
po rt to trouble-shooting techniques.

None of the tech niques and hints in the
book are theoretical, however: They have
all been tested and proved effective on
the service bench .

The introduction describes the many
types of CB radios and thei r accessories.
Then we get into basic troubleshooting
techniques. Chapters 3 to 8 cover "De­
veloping Signal Frequencies," "The Re­
ceiver," "The Transmitter," "Power Sup­
plies, " "Antennas and Transmission
Lines," and " Single-Sideband Circui try ."
The book is fully illustrated with photo­
graphs, diagrams, tables, and charts.
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MICROCOMPUTERS FOR EXTERNAL
CONTROL DEVICES, by James A. Gup­
ton, Jr. dilithlum Press, P.O. Box 606,
Beaverton, OR 97075. 279pp., including
appendices and index; 51f.l x 8% inches;
softcover. $13.95

Th is book deals with the ways in which
a microc omputer can be used to contro l de­
vices in one 's home , one's business, or

PREVENT AUTO THEFT
This new undetectable system
automati ca lly arms its elf , is keyless,
and shuts down the electrical syste m
25 seconds afte r intruder sta rts car.

~ ... $49.95
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Redesigned
CD ign ition f its
on late model cars with
factory electronic ignitions or older
cars wit h poi nts . American or foreig n.

- 50,000 miles between tune-ups
- Up to 15% saving s on gas
- Faster starts _ Easy to install

Kit $49.95 Assembled $79.95

Tiger
581

Some dealer and dist rib ut or territories are avail able.

For info rmation call co ll ect 1·303·243·5200
Maste rcard & Visa accep ted or send check to---ITI- Star Corporation

Dept .R,730IndependentAve.
Grand Junction, CO 81501

Saving gas in 1968-
Our original customers

saved s then and are
saving $$$$ today

fSWLs!NOWCopvl
1 RTTY. ASCII 1
: and MOrse! :: ~1 :
1 1
1 1
1 Why just COpy voice transrnls- 1
1

slons when you can easily decode 1
radlotetetvpe, ASCII computer

1 language and Morse code with a 1
Kant ronicsMin i-Readert m?

1 Easy, one-Wireconnect ion to any 1
1 receiver is all it takes to open up 1

many new f requencies to you and
1 get you copying all sorts of coded 1
1 transmissions, including ham con- 1

versations, financial and news
1 reports, and weather information. 1

The Mini-Reader operates on
1 12 VDCand copies Morsefrom 3 to 1
1 80 WPM, radlot elet vpe at 60, 67, 75 1

and 100 WPM sauoot, and ASCII at
1 110 and 300 (if sent as it is typed) 1
1 WPM saud. Price: $314.95, plus 1

52.00 Shipping.
1 Write for more information. 1
1IIIKantronics 1
1 1202 E. 23rd Street (913) 842-7745 1
• Lawrence, Kansas 66044 ..I..._---------CIRCLE 79 ON FREE INFORMATION CARD98 CIRCLE 80 ON FREE INFORMATION CARD

t' s ~Imp.le
atl IrSI irne us rs

e bass . to m', snare, wood-block and
e sounds into any rhythm In any lim e

signature Ve rs atile mem ory org ani zat io n
provides simultaneous storage of two separate
rhy thm patterns each with Its own bri dge rhythm.
Bridges are acuvateo from either lh e con trol
panel lauch pla te or op tional foo t SWitc h and are
au tomatically svncnroruzed to the main rhythm.

Improved memory ci rcurtry le ts the " save"
mode hold rhythm patterns for over one year whi le
batte ry li fe for no rmal operation has been
extended to severa l hundred hou rs.

In easy to assemble kit.r-----------------------,
~ ( ) Send ~3750 'Drum Set Kit . $99.95 pius $3
Z shipp ing enc losed.

o ( ) Send Free Cata log . 0('

a: ~ \o Name: 'tt~ ~-:a"\~
~ Address: ~.l\ 4ca\~e;,.~
6 Cit y: ~ s1ate : _ _ ziP : _

o VISA:_ _ C:__Card No. _

~ ...ELECTRONICS. OE ~T.l l R.1020 WWILSH IRE . OKLA CITY. OK 73116
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zipstate

NJ residents add 5% sales tax.

address

city

- Eliminates Costly Antenna Installation
- No Extra Tuning

-Low Power Consumption
-N o Grounding Requir ed

- High Efficiency

IMPROVE
SHORTWAVE

RECEPTION
FOR ONLY $23.95!
E.O.C. ANTEN NA & BOOSTER

ONE
YEAR

GUARANTEE

ONLY
$23.95
Postage Paid
Two Week Delivery
--- --------------------
Electronic Overseas Corp ., Inc.
214 E. Frank lin Avenue, Mid land Park, N.J. 07432

A CONSUMER'S GUIDE TO PERSONAL
COMPUTING AND MICROCOMPUTERS,
second edition, by Stephen Frei­
berger and Paul Chew, Jr. Hayden Book
Company, 50 Essex St., Rochelle Park,
NJ 07662. 198pp.; 7 x 9% inches; soft­
cover. $8.95.

The aut hors of this book assume that
the reader has had no previous experience
with, or knowledge of, either computers
or microcomputers. Thus, the first sec­
tio n, chapters 1 through 5, introduces the
reader to fundamental principles and
defi nitions. with photos and charts.

Chapters 6 through 10 constitute a prod­
uct guide. reviewing over 100 microcom­
puter products from over 60 manufac­
turers. They include a selection-and­
sources sect ion to assist the reader in re­
viewing, selecting and purchasing micro­
computer products; summary charts of
major microcomputer products, offering
a quick rundown of specifications for a
given product , and comment sections
cove ring the advantages and disad­
vantages for each microcomputer prod­
uct, as well as best-buy tips.
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ante nna projects, an amplifier project,
crossover networks, crossover-network
projects, speaker-enclosure projects.
speaker-improvement projects. more
speaker-improvement projects, high-fre­
quency improvement projects, and
stereo-equipment cab inets . Each chapter
is fu lly illustrated with photos, clear line
illustrations, or both .
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elsewhere. Many manual functions that
are frequent ly subject to human error can
be accompl ished faster , with greater
accuracy, greater repeatability, and lower
cost through a computer.

After an introduction to data acquisi­
tion and conversion, and a discussion of
the principles involved, the reader is in­
troduced to remote con trol , micro­
processors, and one-IC microcomputers,
then shown how the microcomputer is
used as a programmable controller.

The reader wi ll learn about computer
systems for automating his or her home,
microcomputer-controlled robots, and
the use of robots in emergency situations,
among oth er operations and processes.
There are many photographs and dia­
grams, glossaries, and review questions
at the end of each chapter.
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30 PROJECTS TO IMPROVE YOUR
STEREO SYSTEM, by David B. Weems.
Tab Books, lnc., Blue Ridge Summit, PA
17214. 240pp. , including appendices and
index; 5 x 8% inches; softcover. $7.95.

While almost any system can be im­
proved, the re are two areas where small
changes can pay big dividends in better
sound : at the antenna and at the speaker.
That is why there are more antenna and
speaker-related projects in this book than
any other kinds. Some improvements,
while real enough, are very expensive .
The projects outllned here have all been
chosen with one eye upon performance
and one eye upon cost.

The 10 chapters deal with FM antennas,
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• Long life, high reliability
Four hermetically sealed reed relays perform
range switching with virtually no contact wear.

• Microcomputer inte lligence
Designed around 4-bit microcomputer. Analyzes
stored data and range that provides greatest
display resolution. Program memory capacity
1024 x 8 bits of ROM supported by 48 x 4 bits of
data memory RAM

~

Microcomputer-ContrOlled
AutorangingDMM Model 2845

• Computer stabilized accuracy to 0.10/0
• Aut o-perfect ion

Selects range for maximum resolution
• Audible cont inuity ind icator

Built-in audible tone generator
• G-MOV overload protection

Provides AC and DC voltage range protection to
1000 VDC or AC peak

• Shielded in RF fields
Accuracy maintained in RF fields

••• i n stock and available for immediate delivery.
Dual Trace 5" Sweep/Function Semiconductor Portable Digital
30 MHz Triggered Scope Generator Transistor Tester Capacitance Meter
Mod,~9A _ e Mod,'5209 Mod,I820

Buy any of these instruments and get a FREE Bonus Gift!
Call for FORDHAM"sPOCo6~~~9gfB
( ) mNY.StatecaII(5 16)752-0050 855 Conklin St. Farmingdale. N.V. 11735



34 MORE TESTED, READY-To-RUN
GAME PROGRAMS IN BASIC, by Delton
T. Horn. Tab Books, Inc., Blue Ridge
Summit, PA 17214. 224pp., including
appendices and index; 5Ya x 8% inches;
$7.95.

Computers are mainly for serious busi ­
ness, but they can be fun , too-and that is
what this book is about. It presents a co l­
lect ion of games, gags, brain-teasers, and
non-games, and even sneaks in some
prog rams that educate whi le they ent er­
tain the user .

For a single play er there are not only
such familiar games as " Craps," " High/
Low " , " Go Fish", and " Tic Tac Toe " , but
also new ones wi th such fascinat ing tit les
as " Hangman," " There' s Gold in Them
There Skyscrapers," and " What Comes
Next ?"

Tw o-player games include " To and
Fro ," " Passi ng Points," and " Money
Mad ."

An entire chapter is devoted to the
chal leng ing and complex game called
" Frust rat ion." After the main game pro­
gram, there is " Two Man Frustration ,"
" Frust ration vs. the Computer ," and " The
Computer vs. Itself."

No n-games, such as "Surprise Poem ,"
and " Favorite Song ," are deal t with in
chapter 4, and the book closes (chapter 5)
with entertaining helpful programs : " Bi­
nary/Decimal ," " Day of the Week,"
" Ohm' s Law ," and " Fahrenheit/Celsius."
The append ix presents no tes on pro­
g ram ming in BASIC.
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PASCAL PROGRAMS For Sc ientists and
Eng ineers, by Alan R. Miller. SYBEX,
2344 Sixth Street, Berkeley CA 94710.374
pp , including appendices, bibliography,
and index; 7 x 9 inches; softcover.
516.95 .

This book has the tw ofold purpose of
helping the reader to deve lop prof iciency
in us ing Pascal , and in bu ilding a library
of programs that can be used to so lve
problems frequently encountered in science
and eng ineering. The programs presented
will prove valuable to pract icing scientists
and engineers but are also suitable for a
jun ior - o r senior-level course in numerical
methods.

The reader must have a working knowl ­
edge of an applications language such as
Pascal , FORTRAN , or BASIC . Experience
w ith vector operations and with dif­
ferenti al and integral calculus would be
he lpful.

There are 11 chapters, starting with
" Evaluat ion of a Pascal Compi ler." That
is fo llowed by " Mean and Standard Devi­
at ion," " Vecto r and Matri x Operations,"
" Simu ltaneous Solution of Linear Equa ­
tions," " Development of a Curve-Fitting
Program ," " Sort ing," " General Least­
Sq uares Curve Fitt ing, " " So lution of
Equ at ions by Newton 's Method, "
" Numerical Integration," "Nonlinear Curve­
Fitting Equations, and a final chapter on
" Advanced Appl icat ion s." The appendices
cover reserved words and functions and a
summary of Pascal. The book is cleanly
printed and c learly laid out. R-E
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GET TO KNOW
COMPUTERS

Introduce yourself to the world
of computers. Speak their language,
feel their sensors and get to know
them inside and out. Fut ureTec 180e
is a complete 2 -80 base computer deve-'J~liiiiii~.....~~d!!llltl.
lop ed by electron ic educators and is all you
need to get started in the fast -growing world
of compu ters. This is a hands -on, user oriented
computer now offered at the special introductory price of $225.
Satisfaction guaranteed or return within ten days for full refund.

Fu tureTec 180 can ope n doors for you into a world of scien­
tific data that is as far reaching as space itself. How do computers
think? What is a memory device? What is address decoding to
peripheral devices? Answers to these questions and many more
are covered in our easy step-by-step home instruction manual.

Our FutureTec 180 compu ter includes a spacious mahogany
case with built-in power supp ly and reserve capabili ties for ex ter­
nal app lication, Powerful Concepre software monitor system
whic h allows machine language programming with BASIC ease
and full on-board display section with tone ind icat or for aud io­
visual reinf orcement makes learning easier. Automatic scrolling
is included plus teleph one-typ e keyb oard for ease of operation.
Executi on of your program can be stopped
any time, memory address or registers
can be changed and your program can
be continued with single key stroke .
In fact 32 keyboard functions
like data search, computing
and tracing jump relatives
and hardware testing facili­
ties makes a truly user friendl y
operating system.

Experience a 1800 turn in your careerRffiili--TECiSo~~~~
Box 5784, Cleveland Ohio 44101 216-961-404 1
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rxi~7x~40~
I It looks HARD with that Xl term, I
I but it's EASY to get x = .547928287. I
I

Use your calculator right now to T

Ilea~y METHOD OF ~

I INFINITE..LIMITS ¥

I
Set x'+7x=4=(x'+7)x and then x = 4/( x' + 7). ~

Now ma ke a first guess of x = '/ , and use it on 0

I th e riglzt-ha nd side to calculate 4 /( .5' + 7) = .55... M
Let .55 be you r second guess and get 4/ (,55' + 7) A

I = .5477.. .for your third guess. Repea t this process I
for greater and grea ter accurac y. L

I ·QUICK • EASY 1
• O UAA A NTE D • FUN. TOOl g

IIN T RIGU ED BY CALCULATORS?Then you can A
step up yo ur ma th skills fast! Use my IIew metlzod in

l
Y

I
gu ideboo k fo rm. It 's ca lled CA LC ULA TOR
CA LCULUS and comes with this gua rantee : If after

110 days you 're II0 t astowlded at tlze pro blems you 're l
so lving a ll yo ur own calculator , return the

Igu idebook for all imm ediate relund. I
But the point is - you won 't wa nt to send it back.

I
For this is the easiest, fastest sho rtcut ever! Th e da YI
you receive yo ur copy in the mail yo u' ll want to put
it to work . It's that exciting and helpful.

I My name is Dr. George McCa rty . I teach math atl
th e University of Calif orn ia . I wro te this guidebook

I
to cut through the confusion. It does just that - I
with worked-o ut examples, simple exercises and

I
practical probl ems - all designed to work with l
precision and magic on you r calculator!

1POWER METHODS. Need to eva luate functions. areas' l
vo lumes - so lve equa tions - use cu rves . trig , po lar coor-

I
d i na tl~.s - find limits for sequences and series? It's a ll here!I

If you're in the biological, social or physical scie nces ,
you 'll be doing Bessel functions , carbon dat ing , Cornpertz'

Igro w th curves , half-life , fu ture value , marginal costs, l
mo tion , cooling , probabi lity , press ure - and plen ty more

I(even dif feren tial equations). 1
Imp ortant num erical techni q ues? T hose algo rith ms are

here, too : rati onal and Pdde approxima tion . bra cketin g , con -I

Itinued frac tio ns , Euler's meth od , Heun's met ho d , iteration
fun ctions, Newton's me tho d , p redictor-cor rec tor , successive

I substitutions , Simpson's meth od and syn the tic d ivision , I
LOOK AT WHAT USERS SAY: Samuel C.

I
McCiuney , [r .. of Philadelphi a writes: 1
"CA LCULATO R CA LCULUS IS GREAT! For ten

Iyears l haoe been tryillg to get tile theorv of caicu/usl
th rough my Iread, using /tom e-study courses. It was

I" o t ulltil I Irad yo ur book tlrat it becam e clear w hat1
the calculus was all about . Now I call go t/rroug/, the

l
ot/,er books alld see wlrat tlzey are try illg to do. Withlyo ur book and a calculator the w lrole idea becomes
clear ill a mom ent, alld is a MOST REFRESHI NG

1I EXPERIEN CE. I program some of tire iterative pro b-
lem s you suggest alld it always GIV ES MEA TH RILL

I to see it start out with a wi ld guess alld then appro aclrl
th e limit and stop."1 Prof essor John A . Ball of Harvard College (authorl
of the book Algorithms for RPN Caln dato rs) writes:

11"1 wis lr l had I.ad as goo d a calculus course ."
Pr ofessor H . I. Freedm an of the U. of Alberta ,

Iwriting in Soc. Ind . Appl. Math Review, states : I
"T here call be 110 questioll as to the uselu lness of this

1book . ..lots of exercises ... very clearly wr ittell alldl
ma kes fo r easy readillg."

I
C.B . of Santa Barbar a says: "Yo ur book has given1

me mu ch hzstructi on mui pleasure , 1 do not hesitate

I
to recomm elld it. 'CA LCULA TO R CA LCULUS' is al
book that insp ires tile reade r to ullde rstalld

l
every tlrillg dowlI to the last de tail;,You seem to Izavel
put your Ireart into the teaching .

1 I WANT YOU TO TRY THIS, Get my com -I
plete ki t , with a TI- 35 calc ula tor, a 200 p . St udent

I
Ma th Book , A ND the guidebook , AL L fo r $44.951
(for shipping to USA add $2, or $5 by AIR; Forei gn

1$5, or $10 AIR) , in Calif. add $2.70 tax. 1
If you alread y have a scientific calculator, you

iCan invest in 'CA LCULATOR CA LCULUS' for only1
IU.S. $19.95 (to USA or fo reign: add $1 for shipp ing,

lor $4 by AIR ; in Ca lif. add $1. 20 tax). I
As pennywise Ben Franklin said , "All illvest-

I
men t ill kllowledge pays tire best divi dellds : ' GET I
STARTED NOW - Tax dedu ctible for profes-

(f) I Sion als . I
S:2 NO RISK WHATEVER! Send for it tod ay . Be
Z I sure to give me yo ur complete mailin g ad dress Withl
o yo ur check or mo ney order. If you want to cha rge it
g: I (Visa or MO, tell me your ca rd no . and exp odate. I
o Prom pt shipment~ ~~/e~ /-

W I guaranteed. ~ ez«: .. '---y I
-.J Th an k yo u ! ,
W Edu CALC Publications, !)qt. 006 Box 9 74, Laguna Beach , Californ ia 916511
- In Calif, (also AK and HI), call 714-497,3600;
o l el sewhe re TOLL FREE l4-hour Cred it Card o rders: I« 800-854-0561, EX I, 845 : Dept. 00a: _
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lallia- .
Ileclranics.

CALL AND

RESERVE

YOUR SPACE
• $550 for a 6X frequency insertion.
• Reaches 211,387 readers.
• Fast reader service cyc le.
• Short lead time for the placement of

ads .
• We typeset and layout the ad at no

add itional charge.

Call 212-777-6400 to reserve space.
Ask fo r Arline Fishman . Limited num­
be r of pages available . Mail materia ls
to : mini- ADS, RADIO-ELECTRONICS,
200 Park Ave. South, New York, NY
10003.

ANALOG-DIGITAL TEST INSTRUMENT,
Huntron Trac ker Compar-A-Trace, fea­
tures single or timed dual channe l modes
for comparison test ing of devices in or
ou t of circu it. Visual CRT indicates condi­
tion of devices under test wit h no power
applied. Simp le to operate...cuts service
costs. Comprehensive 40 page manual.
Immediate availabi lity at $965. Huntron
Instruments, 15123 Hwy 99 North, Lynn­
wood, WA 98036.

CIRCLE 25 on FREE INFORMATION CARD

KLM's SKY EYE I SATELLITE RE­
CEIVER NOW IN A KIT! The popu lar
Sky Eye I delivers superb video and
sou nd from sing le conversion/image
rejection cir cuit ry, features fully agile
tuning , DC blocking , regulated LNA
power supply. Kit is modularized wit h
factory-assembled and aligned micro ­
wave section . Kit pri ce is $695 includ­
ing discount certificates good for
ot her KLM system components.

KLM Elect ronics, lnc., P.O. Box 816,
Morgan Hill, CA 95037 (408) 779-7363.
Order toli free: 800-538-2140.
CIRCLE 74 on FREE INFORMATION CARD

Keepup withelectronics.
And what electronics is up to.
Electronics is affecting the way we liveand learn and work­
from typewriters to TV to toys- cars to
calculators to computers. Its a subject you should be
familial' with.

The TI Basic Electricity Series and the TI Understanding Series?'
bookscan help. These books, written for non-technical readers, offer an
understanding ofbasic functions and concepts. Each bookis illustrated and
clearly written in a self-paced format with reviewquestions to make
learning easy.

I
I
I
I
I
I
L

Name

TEXAS INSTRUMEN TS

Send orders to: TexasInstruments, ~
P.O. 80, x 3640,MS 84, Dallas, Texas 75285

Enclosecheckor moneyorderwrtn sales
tax (exceptin AK. DE, NH, OR)
ForelQn ordersmust be in U.S. doI1ars
including shippingcharges.
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ZipState

I N C O R P O R A T ED

Pricessubject to change withoutnOOce.
'1:'1981TexasInstruments Incorporated

Addmss

cny

o LCB3361 Understanding Sol id State Elec­
tron ics. 3rd Ednlon.
An individualized approoch to electridty, semicon­
ductors and microelectronics. Up to date.

270 pages $4.95
o LCB332t Understa nding Calculator Math

Basic inbmlation, bmlulas, fa::tsandthe mathe­
maticaltoots )OU need to unlock the power 01 )OUr
hand-heldcak:ulator.

224 pages $4.95
o LCW8161 Basic Electricny and DC Clrcuns.

2nd Edition.
Basicterms, principles, concepts andmath for
beginning electricity students.

924 pages $19.95
o LCB5922Basic Electricny and DC Circuns

Audio Cou rse
Seven boorsc( tape. Usedwithtext (lCW8161) rt
ooupIes sight and soundlor easier Understanding.

6 tapes $34.95
o LCW8168 Basic AC Clrcuns

The theory and basic principlesc( alternating cur­
rent, as well as how to apply rtto modem drcuits.

560 pages $19.95

Up-to-the Minute Books By The Texas Instruments
Leaming center

I 0 LCB5471 Understanding Computer Science

ICD Coversarchitecture, hardv.are and programming
to help )OUunderstand the computer,with
Bf1llhasjs on the software necessaryto
use computers.

I 280 pages $6.95
o LCB5472 Understanding Optronics

A studyc( r ht and its use coupledwith elec­
tronics.s~ sourcesc( ligh~ detectors. couplers,
displays, and lasers. Learn how they're used in
drcuits and systems. Material is presented in an
easy to understand format.

272 pages $6.95
o LCB452t Understand ing Comm unica tions

Systems
Covers electronic systems in the current era of
transferring information.

288 pages $4.95
o LCB3311 Understa nd ing DigitalElectronics

The basicson the foundation c( today. logic
deIIices.d rcuits and systems.

265 pages $4.95
o LCB4023 Understanding Microprocessors

Understandwhat theydo and whattheycan do. A
must lor everyoneinvolved with electronics.

288 pages $4.95



MARKET C NT R
CLASSIFIED COMMERCI...L RATE (for firms or Individuals offering commercial products or ser­
vices). $1.65 per word pr epaid (no ch llrge for zip code ) . .. MINIMUM 15 WORDS. 5% discount
lor 6 Issues, 10% for 12 Issues within one year, if prepaid.
NON-COMMERCIAL RATE (for Individuals who want to buy or sell a personal item) $1.00 per word
prepaid . . . no minimum.
ONLY FIRST WORD AND NAME set in bold caps. Add it ional bold face (not available as all caps) at
10~ per word . All copy subject to publish er' s approval. ADVERTISEMENTS USING P.O. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER­
MANENT ADDRESS AND PHONE NUMBER. Copy to-be in our hands on the 26th of the th ird month
preced ing the date of the issue (I.e., August issue closes May 26). When normal closing date falls on
Saturday, Sunday, or a holiday, issue closes on preceding working day.

We don't just
sell informationl
We Manufacture
Hardwarel

From offsho re oil rigs,
data li nks to hotels
and backyard insta l­
lations. we wro te the
boo k. Consta ntly up -

.. . dated. our 94 Page
tec hni calin to rmat lon book and catalog gives you all
): the fac ts. Inexpensive dishes. feeds. telem­

etry software. kits and more. Recom ­
mended read ing by NASA. Th e Off ice

of Consum er Affa irs and Qualit y co m­
panies like Bockwett/ Ootuns Send
$7.95 today! CALL

U ·h,.. C.O.D. Hotline
(305) 339-7600

C SPACECOAST '
RESEARCH CO RPORATION

P.O. Box 442-E. All amo nte Sp gs . FL 32701

Enjoy Satelli te TV Now

SATELLITE TElEVISION EARTH STATION KIT
LOW COST COMPLETE SYSTEM

Kit includes all eleclronic and mechanica l parts needed 10
assemblea compleleoperating Earth Station Vou providethe
labor and h, nd tools
Includedin Ihe kitarea 12·lootlullvslembl eparabolic dish.
low Aoise amplifier. antenna. rolalor receiver. modulalor.
necessary cables/conneclors and complele assembly/
operaling inslrucllons EVERYTHING- down10 Ihe laslnul.
bolt and screw is provided.

IlIuslrated Brochure wllh ~
Complete Oelalls - $200

MICROTENNA ASSOCIATES .
2335 South. 2300 West

Salt Lake City. Utah 84119

S atelliteTV!
FOR TH E HOME
Sick of Network TV?
Ou r receiver lets you get
ove r 75 channels of tele ­
visi on direc tly from earth­
orb iting cable TV satel­
IItesl ; HBO. Showtirne. su o
per sta tio ns. spo rts and
mo vies worldwide.

Better than Cable TV - Over 200 TVand radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials, FREE movies . sports
and Vegas shows-worldwide, crystal clear
reception connects toany TV set. Big(8x 11 in.)
book loaded with details. photos. plans. kits­
TELLS EVERYTHING! Satisfaction Guaranteed.
Send S7.95 TODAY! Add $2.00for t st 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

Receive 200 Channels
Anywhere!

That's what the ads say . Is it
true? Well , ves and no. You can
receive 75 to- 200 channels, but not
just anywhere. Those ads are written
to sell expensive equipment, which
you might not even be able to use .
Only a complex computer analysis of
your location can tell for sure.

We offer an independent comput­
er analysis of your location, anywhere
in the world, covering more than 100
differe nt satellites! Our computer will
tell you which satellites you can
re ceive, where to point your antenna,
and how strong th e signals are likely
to be. Know for sure BEFORE you
spend your money on equipment.

The cost? Only $19.95 postpaid.
[Air Mail $2.00 extra) . We can save
you hundreds - even tho usands - of
dollars. Send check, money order, or
charge in on VISA or Master Card.

Now!

Satellite TV

SATELLITE TELEVISION

Satellite Computer Service
Dept. RE , 1808 Pomo na Driv e
Las Cru ces. NM 88001 U.S .A.

SATELLITE super-mixer; DBM-4150A. Clean up
your TRVO receiverl Near-theoretical perfor­
mance; flat response, DC-1500IF, SMA connec­
tor s; $69.50-CK/MO/COD. RIGEL SYSTEMS,
2974R Scott Blvd., Sant a Clara. CA 95050 (408)
727-4231

SATEL LITE TV antenna, 10 ft . fib erglass, com­
plete. polar mount , $1950 .00, electronics at cost
also. TRI-STAR COMMUNICATIONS, Box 843,
Erie. MI 48133 (419) 726-1095

SATELLITE TVRO kit: contai ns entire system
Including LNA and 11 ft . fiberg lass dish. 20%
down , financing availab le nationwide. Complete
kit for under $2,400.00. Easily assembled. For
complete bro chure and information packag e
send $2.00 for postage and handling to: NATION­
AL TELECOMMUNICATION SYSTEMS, Dept.
RT, 1048 Mt. Gallant Rd., Rock Hill , SC 29730

SATELLITE televislon ...Howard /Coleman boards
to build your own receiver. For more information
write: ROBERT COLEMAN, Rt. 3, Box 58-ARE,
Travelers Rest, SC 29690

MECHANICALLY Inclined Individuals desiring
ownership of Small Electronics Manufacturing
Business -without Investment. Write :BUSINESS­
ES, 92-R, Brighton 11th. Broo klyn, NY 11235

$700 per month earnin gs poss ible filling out
income tax forms at home or tax office during tax
season. We show you how. Simp le. qu ickly
learned. Detail s mailed free. No salesmen. Hurry.
Big demand. FEDERATED TAX, 2015 Montrose.
Chicago, IL 60618

PROJECTION TV •.• Make $200.00+ per eve­
ning assembling projectors . . . Easy .. . Re­
-sults equal to $2,500 projectors . . . Your total
cost less than $15.00 . . . Plans, lens & dealer 's
Information $14.00 . . . Illustr ated information
free •.. MACROCOMGCX, Washington Cross­
Ing, PA 18977. Credit card orders 24 hours. (215)
736-2880.

WINNERSI Build on your techn ical skills to creat e
a successful computer business . Free report tells
how. SEABIRD PRESS, Box 461T. Lexington . MA
02173

BUSINESS OPPORTUNITIES

PHONE TOLL CALL METER

COMPUTERS

ADD RE SSE RS-m aile rs - hom ework ers
needed! 50 firm s listed , rush 50 cents. addressed
envelope. BONNIE NIEUWENDA AL, P.O. Box
23432. Tampa, FL 33623

INTERESTED parti es regarding construction of '
Interstellar craft for future survival and space
exploration; write KRONUS; P.O. Box 232-A.
Glencoe. CA 95232

GET more CB channels lind ranger Frequency
expanders, boosters, speech processors , how-to
books, plans. Catalog $2 . CB CITY, Box
31500RE, Phoenix, AZ 85046

CB RADIO

WANTED

FREE book catalog, getting started in computers;
household, classroom, business, games pro­
grams. ARCll Oft , Box 1320, Woodsboro MD
21798 '

SPEAKER cro ssover network respon se and
phase program for TI 58 and 59 comp uters. Send
$5.00 COLEM AN, 316 Elm Street Vestal NY
13850 ' ,

OCTATRACE-Gonverts any oscill oscope to dis­
play 8 channels. PC bd. & case $21.00. AB COM­
PUTER PRODUCTS, P.O. Box 571, Jackson NJ
08527 '

AUDIO-Visual Club International. Exchange vid­
eo or audio cassettes of your collection or have

.conver sation with members of similar Interests.
For men & women of all ages. Dues $16/ yr. For
more info write: AVCI , Dept . 0 , 16 Sycamor e St .,
Chelmsford. MA 01824

SLASH telephone bill s. " Gas pump " disp lay
shows dollars Increasing every minute. Built-in
calculator. $59, kit $49. Free Inform ation. BUZBY

.METER, 280, George, Danbury, CT 06810
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COMPUTER SUPPORT CENTER. - - .

LINEAR IC'S EXAR PRODUCTS . ~

TTL - ST~NDARD, SCHOTIKY

AND LOW POWER SCHOTTKY
~ - ~ -~ .- --.. ~ .

7 4 00N .23 741 64 t~ .64 74S 194N 1.&8 74LS161 N .84
74Q1N .25 74165N .64 74S 1 9~N 1.79 74LS162N 1.10
7402N .24 74 1€6N .68 74S201N 5.99 74lS 163N .58
7403N .24 74170N 1.96 74S22~N 5.99 74LS1&4N .58
74Q.4N 26 74172N 4.95 74S240N 2.95 74lS165N .89
7405N .26 74173N .79 74S241N 2.95 74l S166N 1.&4
7406N .36 74 174N .66 74S244N 3.oC9 74LS17QN 1.59
74Q7N .36 74175N .58 74S 251N 1.oC9 74L$ 173N .59
7408 N .26 74176N .77 74S 253N 2.29 74LS174N .44
7409 N . ~8 74178N 1.17 74S 257N 1.42 74LS175N .44
741QN .25 74 179N 1.35 /4S258N 1.09 74l S181N 1.99
74 12N .47 74180N .75 74S260 N 1.89 74LS l89N 4.45
74 13N .42 74182N .52 74S274N 11.99 74LSl90N .72
7414N .42 7418J.N 2.39 7<S2 75N 16.77 74LS191 N .72
7416N .36 74185N 2.36 H S280 N 2.29 74LS192N .64
7417N .36 74 190N .68 /'S283N 3.39 74LS 193 N .64
7420 N .29 74191N .68 74S299N 6.54 74lS194N .64
7422 N .37 74192N .68 74S3 73N 2.98 74LS l 96N .86
7423N .37 74193N .72 74S374N 2.98 74LS197N .&8
7425N .32 74194N .72 74S381N 5 95 74LS22 1N .89
7426N .39 7,t195N .55 7oC$41 2N 2.98 74LS24QN .89
742m .32 74196N .79 74$471N 6.45 74LS24 1N .89
7428N .48 74 97t~ .72 74$47 2t4 845 74LS242N 1.10
7430N .22 74 198N 1.SO 74$414 N 9.6S 74lS243N 1.10
7432N .42 14 199N 1.55 74S47 6N 5.95 74LS2 4oCN 1.10
7<33N .42 74221N .68 74LS245N 1.65
7437N .38 74246N 1,44 74 l SOON .19 74LS2 47N .84
7438U .38 74247N 1.29 74LS0 1N .22 74LS248 N 1.09
744QN .25 74251N .79 74LS02N .22 74LS249N 1.10
7442N .44 74259N 1.89 74LS03N .22 74LS2~l N .54
7445N .95 74273N 2.39 74LS04N .22 74LS253N .54
7446N .84 74276N 1.19 4LS05 N .22 7ALS257N .89
7447AN .65 74278N 2.38 74LSOBN .22 74LS258N .56
7450N .25 74279N .59 74LS09N .28 74LS259N 1.29
7451N .29 74283N 1.10 74LS 10N .22 74LS260N 1.25
745,JN .29 74293N .89 74LS1 1N .28 7ALS 266N .36
7454N .29 74298N .eA 74LS 12N .24 74LS273N 1,19
7472N .36 74351N 2.20 7'LS J3N .29 74LS2 75N 4.69
7473N .38 74365AN .69 74LS14f~ .39 /4L S279N .48
7474N .36 74366 N .69 7' LS20N .22 74LS280N 1.96
7475N .42 74367AN .58 74LS21N .28 74LS263U .78
7476N .42 74368AN .58 74LS26N .39 74LS290N .72
7483AN .48 74390N .96 74LS27N .29 74LS29 3N .44
748AAN 1.36 74393N 1.29 74LS30N .18 74L S29BN .88
7485N .66 74LS32N .29 74LS299N 2.50
7486 N .39 7 4SOON .44 74LS37N .29 7'LS32ON 2.75
7490AN .42 74S02 N .48 74LS36N .29 74LS32 1N 3.95
7491AN .44 74S0 3N .72 74LS42N .44 74LS322N 4.9 5
7492AN .38 74$04N .69 74LS47N .68 74LS323N 5.44
7493AN .38 74S05N .69 74LS 48N .99 74LS324N 3.25
7494AN .68 74S08N .48 74LS51N .24 7ALS348N 2.65
7495AN .54 7-4S09N .86 74LS54N .24 74LS352N 1.-45
7496N .59 14$ 1QN .48 74LS55N .24 74LS353N 1.65
7497N 1.89 14S11N .59 74LS73N .32 74LS362N 9.95
74100N 1.56 74S 15N .69 74lS74N .32 /4 LS365 N .52
74104N .64 74S2ON .48 74LS75N .36 74l S366N .52
741Q7AN .44 / 4S 30N .49 14LS76r4 .42 74LS367 N .52
74109N .44 74S32N .89 74LS/8N .32 74LS368 N .52
7411QN .52 /4 S37N .99 74LS83N .69 74LS373 N 1.25
74111N .72 74S38N 1.17 74LS85N .84 74L$374 N 1.25
7': 116N 1.38 7'S4oN .44 74L$86N .38 74LS3 75N .64
74120N 1.38 74S5 1N .69 74LS90N .39 74LS377N 1.25
74121N .48 74S74N .66 74LS91N .89 74LS378N .99
74122N .54 74585N 2.19 74LS9 2N .48 74LS3m, 1.09
74123N .48 74$86N .78 74LS93N .39 74LS390 N .98
74125N .52 74S112N .78 74LS95N .48 74LS393 N .96
74126AN .48 74S '1 4N 1.96 74LS96 N .58 74LS395N 1.19
74128N .64 74S124N 2.69 74l S107N .42 74LS447N .37
74132N .45 74S 132N 1.24 74LS1D9N .36 74LS490N 1.89
74136N .52 74S 133N .98 74L$112N .36 7,tLS630N85.00
74141N .84 74$ 13.(N .72 74LS 1:?2N .48 74LS669N .84
74142N 3.27 74$135N 1.56 74LS123N .59 74LS67QN 1.64
74143N 3.79 74$ 138N .96 74LS1 25N .44
74144N 3.79 74S 139N 1.10 74LSl 26N .44
74145N .67 74$14QN .89 74 LS 132 t~ .54
74147N 1.32 74$1 51N 1.10 74LS133N 1.68 1-------74148N .89 74S153N 1.10 / 4LS'36N .42 1 TI L DATA •
74150U 1.4oC 74$157N 1.10 74LSl 38 N .48 800K WITH 1
74151N .44 74S158N 1.16 ;~~~~ ~~~ 1 ~ ISU PPLEMENT 174153N .38 74$1 6 1N 4.74
74154N 1.44 74S1 62N 3.70 74LS14 7N 1:96 • " The comJ,ete•
74155N .48 74S163N 3.54 74LS1-I8N 1.43 1 - '?" L 1
74157N .52 74S168N 4.74 74LS151N .oC2 Inc lud ing L. I
74159N 1.52 74S169N 5.39 74LS1 53 ~4 . oC2 · lS. H. S. ~ nd I
74160N .48 74S174N 1.06 74LS155N .87 ' A LS Vers ion s. I
74161AN .64 74$175N 1.06 74LS' 56N gg l Pa rt No. 1
74162N .64 74$181N 3.95 74LS '57N :48 1 Lcc 411214163 1
74163AN .64 74S182N 2.10 74LSl 58 N .48 1 $8.50 •

74S189N 4.95
74LSl 60N .691_______
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T1P31A .oC9 T1P1 41 1.804 2N3772 1.50 2N5067 .16 C0 4015BE .56 C0 4053BE 7• C045tTBE 1.59
T1P31B .0C8 T1P142 2.05 2N3773 2.25 2N5088 .16 C0 4016BE .32 CD4060BE 8. C0 45l'8BE .72
TIP31C .52 TIP145 1,99 2N6133 1.04 2N5172 .15 C04017 8E .5' C04066BE .54 CD4531BE .64
TtP32A .46 TIPl 46 1.99 2N6489 1.39 2N5220 .17 C0 4018BE 52 Co"068BE .24 C0 453l' BE 64
TlP32B .50 TIP147 2.45 2N65oC5 4.75 2N5221 .17 C04019BE ... CO"069BE 25 C0 45398E .5'TIP32C .55 T1P2955 .sa 2NJ.439 .75 2N5223 .17 C0 4D20BE ... C04070BE 29 C0 4543BE 1.44
TIPoC 1A .6~ T1P3055 .75 2N6059 2.45 2N5226 .17 C0 4021BE .57 C0 4071BE 29 C0 45538E 2.89
TIPoC 1B .85 FT3055 .64 2N6055 1,45 2N5227 .17 C0 4022BE .79 C0 4072BE .19 C04 5S58E .se
TIPoC 1C .69 2N6079 3.M 2N5-401 .17 CO" 023BE .19 CO"073 BE 28 CO-4S56BE sa
T1PoC2A .67 2NoC04A 1.95 2N37Q2 .15 2N5SOO .12 C0402 4BE .44 CO" 0758 E 28 C04~ 1 B[ 1.89
TIP42B .69 2N697 .37 2N3700C .15 2N5551 .14 C040l'S SE .20 C0407SBE .s9 CO"S82BE .ss
TIPoC2C .74 2N706 .29 2N3706 ,15 2N5570 .15 C040 16BE 1.45 C0 40T88 E 28 C04S8" BE .42
T1P1 10 .58 2N1613 .35 2N3T10 .15 2N5771 .16 CO"OtTBE 42 C0 4081BE .2' C04 5858E .7'TlP 111 .M 2N1711 .35 2N3904 .122N5772 .17 CO"028BE .5' CO" 082BE .19 C0 47028E '0 39TIP112 .72 2N 1893 .35 2N39C16 .12 PN2222A .15 C04029B E ... C0 4085BE .47 40097PC .72
TIP115 .58 2N2222A .25 2N3907 .10 PN2389A .15 C04030BE .38 C04086BE .5' 'OO9llPC .72
TlP116 .54 2N2369A ,25 2NoC 123 .15 PN2907A .15 C04033BE 1.57 C04093BE .56 4Q161PC 1.20
TIP117 .75 2N2"'84 .25 2NoC124 .15 PN3565 .15 C0 4034BE 2.44 C0 40998 E 1.75 "0 1l 4PC ..
TIP120 .79 Co oC035BE 69 C0 411)48 E 2.39 4Ql1~PC ..

Contacts Price Contacts Price Contact s Pric e

1~ ~:~~ :~ ~g ~:~~ :~ ~~ ~:~~ :~~ @IIURNO V

16 Pi n s .16 22 Pins .22 40 Pins .40

Bi ·Fel OP AMPS

CI06 0 .39 SCA 5 amp I,(XJII TO 220
TIC« .35 SCA 06 amp 'YJ\I T092
TIC47 .59 SCA 06 amp 2fXN T092
llC1168 1.06 SCA 8 amp 2fXN T0220
1IC1160 1.19 SCA 8 amp I,(fl.I TO 220
nC126 B 1.18 SCA 12 amp 20CJII TO·2'20
TtCl260 1.48 SCA 12 amp I,(XJII 10 ·220
TIC2168 1.12 Triac 6 amp 'XXN TO 220
TIC216D .99 Triac 6 amp 400V TO 220
nC2260 1.10 Tnac 8 amp 4fXN TO m
TIC2360 1.X! Tnac 12 amp 4fXN TO·220
TIC2460 1.60 tnac 16 amp 4()('N TO 220

Tl061 CP .n t o..... Po-N~ t

TlO62CP 1.10 Dual l oYw Po-...er
Tl Q64CN 1.95 Quad l ow Po....er
TL071CP .S4 l ow NOIse
Tl07 2CP .96 Oual low NOise
Tl Q74CN 1.89 Ouad l o..... N OI~

n. ce rcs .42 J F"ellnpu l
TlO62CP .82 Dual J F""" InPul
Tl ()6.4CN 1.59 Ocac J F"~1 Input
Tl 495CN oC.95 SWitch VOlt ~ 25mA

$69.95

~Zilog MICROPROCESSOR EPROM'S
CHIP SETS C1702A 2K i us $ 7.9S

lIO ·SIOIO 2 _ ~ MHz 22.45
8035 CPU 7.25 6800 CPU S.65 C2708 1K )(8450n5 $ 4.75

Z»CPU 2!> MHz 7.55 zao.SlO /l 2 S MHZ 22.45 8039 CPU 7.95 6802 CPU 8.65 C2716ilMS2516 (lntel verarom $ 6.98Z80A-tPU 40 MHz 94 5 Z8llA·SlO/l 4 0MHz l7 BS 8080 A CPU 4.95 6806 C PU 8.45 16K 45QNS Smgle 5V Supp lyzao.Pl(l 2 5 MHz 66.\ zao.S1012 2 5 MHz 22.45 BOB5 CPU 7.95 6809 CPU 19.95
ZlIOA·Pl(l .. 0 MHz 7.65 Z8llA·SIO/ Z 40 MHz 27.&5 TMS2532 IT I Pm QuI) $18.75
Z»C7C 25 MHz 5.95 zao.SI0/9 25 MHz 16.85 8155 9 .00 6810 2.65 32K (4096 x 8) 450 ns

821 2 2.25 6820 2.65
ZlIOA-eTC 4 0 MHz 7.65 Z8llA·SI0 /9 40 MHz 21.54 8214 4.25 682 1 2.65 C2732 (In l el versio n) $18 .75
Z80-oMA 2 5 MHz 17.99 Z80-DAllT 25 MHz 11.95 8216 1.98 684 5 29.50 32K /4096 x 8) 450 ns
ZlIOA·oMA 4 0 MHz 22.95 Z8llA·DAllT 4 aMHz 14.85 8224 3.44 68 50 2.95 TMS 256-C $89.00

MOS MEMORIES 8226 2.34 6852 3.65 64K (8K x 8) 450 ns
8228 4.97

MOS S tatic RAM 's 825 1 5.95 650 2 CPU 7.45

~
Part No. Price 8253 9.95 6504 C PU 7.65
2101 ·35 It<(256 x 4) 350NS 22 PIN 365 8255 5.95 6505 CPU 7.65
2102·25 IK (IK x 1) 250NS 16 PIN 1 25 8257 9.95 6520 5.95
P2111·45 IK (256 x 4) 4SONS 18 PIN 3 65 8259 9.95 6522 7.95
P2112·3S II( (256 x 4) 350NS 18 PIN 2 98 8279 10.95 6532 10.85
21Ul Low Pow er 4K 11024 x 41300 NS Z 98 8748 36.00 655 ' 11.10
2147 4K (4K x 1) 55NS 3.45 8755 32.00
2147 4K (4K x 1) 70NS 9 95 16K STATIC RAM I200 NSJ $16.45

UAR T' s 7 95 PROM'S TMM2016·3 16K 12K ' 811JOONSI

AY5·10 13A 3.95 7<S288 1.88 256 bit . 16 PIN 16 K MOS DYNAMIC RAM'S (16 PIN)
40 Khz Single 5V Suocrv 745 188 1.88 256 bi t. 16 PIN 4116·20 I2ODNS) $ 2.98

IK C MOS RAM
9342 7182S 129 2.75 1K. 16 PIN 4' 16<JO(300NS)Cerarmc $ 2.45
93417182S126 2.75 1K. 16 PIN 4K MOS DYNAMIC RAM's5101 1K (256 x 4) 4SONS 22 PIN l ow Power 3.45 934461762 1 4.95 2K. 16 PIN TMS4060 ·3O $ 2.65

4 K C MOS RAM 9343617620 4.95 2K. 16 PIN 4K (4K x 1) J(X)NS 22 PI"!
P6504 4K I<K x 11550NS 18 PIN 110MW 5.84 9345317643 6.95 4K. 16 PIN
P6514 4K (1K x 4) 4SONS 18 PIN 110MW 58-1 934 4817641 7.95 4K. 24 PIN 16K CMOS STATIC RAM

93451182S18 1 17.95 4K. 24 PIN 6116 16K 12K x 8l 150NS 16 PIN $24.00
SHIFT R EGISTERS 82518517128 17.95 8K. '8 PIN 64K MOS DYNAMIC RAM140JA (TO·51 dual 512 bit 2.98 74S 47817132 19.84 SK. 24 PIN 4164 64K I64K x 1) lOONS 16 PIN $24.00l404A (TO·5) single 1024 bit 2.98 82S'9117 138 78.00 16K. 24 PIN 4164 64K (64K x ljl50NS 16 PIN $29 953341APC FIFO 1 MHz U S

3342PC 64 Bit 3.95
S INGLE BOARD COMPUTERS334 7PC eo bit 3.45

ECl RAM ROCKWEll AIM 65
104 10A0CIH M2106 7.95 A6502 based microcom puter system With fu ll srzed keyboar d. Alphanume nc 20 charac ter
256 x 1 b it fu ll y dec oded 15NS 16 pin di spl ay and al pha numeri c 20 column the rma l prmter 1K RAM _Price : $426.00

C LO CK CHIP SYNERTEK SYM 1
MSM583 2RS Powerful 6502 B brt mi cr opr oc esso r 6 d ig it HEX LED display . Singl e 5V power requuement
M icroproc essor Beaf-ume ClocklCalendar 12.95 Pnce: $239.00

VLED'S
lED209T·1 3m m Red .09
lED 211 T·1 3m m Green 'ij' ,19
lED212T·1 3m m Yell ow .14
lEOna T·1 3145mm Red ,11
LED222T.1 314 5m m Green , .24
LED 224 T·, 314 5mm Yell ow .16

OISPLAYS
FNO 357 375 ·' Co mmon Cet nooe 1.19
FNO 500 50(J' Common Cat nooe .99
FHO 507 5<X) ' Co m mo n An od e .99

OL 1416 29.95
4 dlCJ• • 15 St9 lMnc alptyn Umt fW:: dlSpQy 16" ht

ISOLATO RS
ILD74 Dual Op to Iso lator 1500 V 1.45
ILQ 74 Quad O pto Iso lator 1500V 3.60
u.crs Dual Op tc Iso lalor 1500.V 1.29
MCT 2 octo Co up ler 1500V .58
Tllttt Opt o Coupler l 50QV .59
4N26 Optc tsot ator 2500V .69
4N33 octo Isola tor 1500V I .85

"

• Bigg e r a n d B etter
150 M anufa cturers

. 3 2 00 P a g e s o f T e c h n ic al
In for mati on

• E ig h t M a ster Se le c tio n
Gu id e s

• 50.000 IC De v ic e s Listed
(15.000 C h ange s fr om
the 19 8 0 Ed it ion).

• New Developm ent
S y s tem and Custo m
IC S e lect ion

" If you work wi th elec trOniCS,
you can ', do withou t It."

REGULAR PRICE $82.50

"VERY SPECIAL"

LM 301 A N·8 .32 S N76477N F 1.69 LM747CN·14 .SO PHASE·LOCKED lOO PS MULTIPLIERS and MODULATORS
LM30 7N·8 .43 LM 348N·14 .99 LM748C N 8 .48 X''l:ZlOC' FSK"'odul..' ll"~'&'Ol' n . l(ftnOIC" QNo<,'o'}r.• 1U ..st.P'''' "., l(!U1SCl" ~<Qh F.~,~wl«~f'dl OOP n . l(ft122tC, ......, .p' ." . ()oo.K Ill" '"LM308 N-8 .59 LM358N 8 .48 LM 1458N·8 .36 XIl.2212CI" Pt.c ",on Pf>.IM loc~"'lOOP ...
LM 308 CH .95 LM555N·8 .28 LM l 488N·14 .64 XIl.25f7Cl" Ou"' Uonol .t"'<T~OKOOto' 21S OPERATIONAL AMPLIFIERS
LM309 K 1.56 LM556N ·14 .52 LM 1489N ·l oC .64 X,,)otICI" ProQr._t;.I.O.... dOp~ '"LM310HC 1.99 LM567CN·8 .89 LM14 95CN·14 2.10 FUNCTION GENERATOR Xlllotmc, PtC9' .... ......tII.O"'.d~ ......0 n.
LM 31 1CH .85 LM709C H .59 LM 1496C N·141.38

XIII)oscI" Moo"ololhoc W. ....QI ... G_.tQl ...
XIl.22OtCI" Monololh>Cfu<><.I IQl\ G........ 11Y ". DISPLAY DRIVERS

LM3 11N ·8 .49 LM714CH 2.95 LM 2211CN ·142.95 XIl.2207CI" "'()1 1.Q'ltConl·0l~ O~,II .IOf ". XIl.2211Cl" fl llOtHU 'l' o,~., O<••~( ,..
LM3 18N 8 1.19 LM723CH .78 LM22' OPC 1.80 XIl.22OtCI" "' K " <OI1 0 tc ,II. '", ... XIU2r:ZCl" H.gohVO'! ol9" 7 0 '9" O ·",l . ~ Or·.fI' ".LM3 J8CH 1.67 LM 723CN ·14 .48 LM308JOC 1.67 X" IO*I" PtK •• -on W...."'... G""~.to< ". XM 11tcl" f luO<" 'K..nl Do, pl.¥0"... , ...
LM323K 5.34 LM 725CN 8 1.22 LM3403N ·14 1.19 SPECIAL FUNCTIONS
LM 324N .48 LM7 33CN ·14 ' .36 LM3524PC 3.30 .......' ,Func: ' oo"...·.-qo-.''''' C''t '''t"
LM33<;"l .48 LM 739CN ·14 1.69 LM3900N .98 ,..... ""'Wl" OCK!'l oOI\4llS-..o Corc ", 1

N8 T26N 1.29 LM 741CH .59 LM4136N -14 .88 XIUHSCl" PuIW P, OQOlloon& l ~..o Cof{. ", 1 ...
N8T 28N 4.38 LM 741CN ·8 .28 ULN2003AN .79

x"nloo au..IOt>to<.t~T'~I.""C.~ l ",."" H • .......--O<... '"~

MAIL ORDERS SHOULD BE SENT TO:
U .S.A. 133 Flanders Road . Westboro. Massachusetts. 01581
Telephone orders & in q ui ri e s (617) 366·0500

CANADA & FOREIGN 237 Hymus Blvd.• Pointe-Claire. ( M il . ) . Quebec. Canada H9R-5C7

Foreign customers please remit payment on an in te rna t io n a l bank draft or in t e r ­

national postal money order payable in U .S. dollars .

Prices are in U .S. dollars . Minimum order 5 10.00

Add 53.00 to cover postage & handling VISA AND MASTERCARD ACCEPTED.

CIRCLE 65 ON FREE INFORMATION CARD



Company _

Address _

• Over 10 million components in stock to serve you

• Over 20 .000 sq . ft. of warehouse in the East & West

• NO MINIMUM ORDERI

• 750 Ohm to
300 Ohm Adaple r

• 60 Feet Coax Cable
w it h Co n nec tors

• 3 Feet Co ax Cable
with Connectors

1~:DllLARM
o

I snooze (/0

PMo

only

$295.

• 24" Dish
• Feed-H orn Receiver
• Mounti ng Bracket
• Mo unting Clamp
• Instructions

• 300 Ohm 10 7S Ohm
Adapter

Line ,of sight to 250 miles,
Will rece ive within the frequency band from satelites ,
primary microwave statio ns. and repeate r microwave
boos ter stations,

CON TENTS: Completely packaged in 19"x19" x4 1/ 2" corrugated
carton comp lete with list.

WARRANTY:
180 days for all facto ry defects and electron ic failures for nor mal
useage and handl ing. Defective sub assemblies wi ll be replaced with
new or re-man ufactured sub assembly on a 48 hour excha nge
guarantee,

Thi s system is not a kit and requires no additional devices or
equ ipment other than a TV set to place in operatio n,

W ith built-In-converter to channel
2, 3. or 4 of any standard TV set.

BROAD BAND MICROWAVE
RECEIVER SYSTEM
1.8GHZ to 2.4 GHZ

Dealer inq uiries invited .

RANGE:
SCOPE:

• CO~~~~,~~~~ou~~!~:,~~;}nc.
1380 E. Ed ing er . u rnt CC Sa n ta An a . C A 92705 (7 14 ) 558·3972

CALL TOLL FREE
800·421 -2841
Local: S13- 874-0220
T elex: 182 392

State__ ZipCity

TOOLS
• Well er. Ungar. Xce liite. Vaco . etc .

Fall & Winter '81 TEST EQUIPMENT

Electronic Componerrt
Catalog FREE 160 Page Book

We car ry the Following:
TEST EQUIPMENT

• B & K
• LEADER
• VIZ
• BECKM AN
• H IT AC HI
• GLOBAL SPECI ALT IES
• DATA PRECI SION
• HI CK OK

ELECTRONIC COMPONENTS
• JAPANESE & MOTOROL A T ransistors

IC 's. FET . Diodes
• Capacltofs
• Reslstorl
• Connectors. Cabl es

~~!!J~~~®
Nam e Phone _

CIRCLE 44 ON FREE INFORMATION CARD CIRCLE 18 ON FREE INFORMATION CARD

TEM

SATEWTETV
• SYSTEMS. COMPONENTS. LNA's •

• ANTENNAS. RECEIVERS.
WE CAN HELPYOUI

HIGH FRONTIER
2230E. Indian SChooll1d., Phoenix,AZ85016

(602) 954-6008

~ c;:;:;:: i iTE t;;~iR~; ;
r< SATELLITE VISION I

We have the hlghesl .spec 3 meter home earth stancn in the
world tOday. 41dB gain antenna! Includes receiver. LNA
& modu lator ! All professionally engineered lor lop
qualltyl Completely warranleed! Immediate t'\.c::, ~,
delivery! Complete detaIls -,"cl udlng satel lite ~v ~V
TV Informatio n. aiming service , specs . & dlS- ~.J. ~'

~~~~:I~~~~~ule Send $1.25 for postage & ~Oj~"'V

TIGER TENNAS · ~O~
caSSe l ~~~Y~~to~~ 32707 C;

• THE SYSTEM 20 •
MICROWAVE TV RECEPTION

ATrrS BESTII
• RX·2300 Assembled DownConve rter
• Power Supply I Antenna SWitch
• 2S" Parabolic Antenna SUlI5
• All Coaxial Cables +
• Full Year Warranty $5.00 shipping

MIClIWAVE C IUTIII
225 18 - 97th Avenu e North
Corco ran , Minne sota 55374

~[](';'ItJlJTER MARKET CENTER
~

COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2 " by 1 column ~
(1 5/8") $82 .50 . 2" by 1 column (1 5/8") $110.00. All ads must be prepaid. Send order and remi ttan ces to Com­
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South , New York, New York , 10003 .
Address telephone inquiries to 212-777-6400 . Frequency rates are available.

TEXAS MASSACHUSETTS

(J)
o
z
o
a:
I­o
W
..J
W

o
s-c
a:

USED COMPUTER TERMINALS,
PRINTERS , MODEMS, SUR­
PLUS ELECTRONIC PARTS .
CATALOG $1.00

RONDURE COMPANY
THE COMPUTER ROOM
2522 BUTLER STREET
DALLAS, TEXAS 75235
(214) 630-4621

Thanks to you.
It works.

f"or all of" us.

Unitedway

RETAILERS

An ad for your computer
store in this space in
Radio-Electronics COM­
PUTER MARKET CEN­
TER puts you in touch
with our computer audi ­
ence. They use micro­
computer equipment for
both business and
hobby interests. For
further details call 212­
777-6400.

BUY THIS SPACE
$55.00 puts your ad in this
space in front of 197,223 active
Radio-Electronics readers. To
place your ad write Computer
Market Center, Radio-Elec­
tronics, 200 Park Avenue
South, New York, New York
10003 or call 212-777-6400.

SUPPORT ~
MARCH~
OF DIMES

THIS
is only one
of hundreds
of unusual
values .. ,

RadioShack 's Get your
Model III 16K· SSSg FREE

TOLL FREE CATALOG
1-800-343-8124 today!

~
llept. R

245A Great Road

US' Liltleton. MA
01460

Take stock in America.
Buy U.S.Savings Bonds.
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, .75
1.49
1.29
1.29
1.95
1.19
1.29
1.19
1.19
1.49
1.49
1.49
1.89
3.49
.89

1.95
2.29

Wire Wrap
14 pin WW tin .75
14 p in WW go ld 1.09
16 p in WW tin .79
16 pin WW go ld 1.19
24 p in WW go ld 1.69
40 p in WW gold 2.75
14 p, pi ug/cover 1.29
16 P. pi uc /cover 1.39
24 p. pi ug /cove r 1.95

Also , The Mol e x Li ne

Function Generator Kit
Provides 3 basic
waveforms: sine,
tri angle and squa re
wave. Freq . range
from 1 Hz to 100K
Hz. Output amp li­
tude from 0 volt s
to over 6 volts
(peak to peak).
Uses a 12V supply
or a ±6V split sup ­
ply . Includes ch ip.
P.C. Board, com­
pon ents & inst ruc­
t ions.

JE22068 ....$19.95

IN751 . 2/ .59 2N2219A. . 2/1.19
IN757 . 2/ .59 2N2222A . 2/.89
I Nll88. 2.69 2N2907A . 2/. 89
IN3600. 5/.99 2N3055. .99
IN4001. 4/ .59 2N3772. 2.25
IN4004. 4/ .69 2N3904 . 2/ .69
IN4007. · 4/. 79 2N 3906 . 2/ .69
IN4148. .10/.99 2N4401. 2/ .79
IN4733. 2/ .69 2N4403. · 2/ .79
IN4734. · 2/.69 2N5129. · 2/ .69
IN4735. · 2/ .69 2N5139. · 2/ .69
IN4742. · 2/. 69 2N5210. · 2/ .79
IN4744. · 2/.69 2N5951. .2/1. 29

SOCKETS

DIODES & TRANSISTORS

Low Profile
8 pin LP. 2/ .59
14 pin LP . . 2/. 69
16 pin L P . . 2/ .79
18 pin LP . . 2/ .89
20 pin LP . . 2/ .99
22 pi n LP . . 2/ 1.09
24 pin L P . .79
28 p in LP . .82
36 p ill LP . .99
40 pin L P . 1.19

~ LS Schottky~
74LSOO. .55 74LSI09 .
74LS02. .55 74LS123 .
74LS04. .69 74LS138 .
74LS08. .55 74LSI39 .
74LSI0. .55 74LSI54 .
74LS14. 1.09 74LS157 .
74LS3O. .55 74LS161 .
74LS32 . .69 74LS174 _
74LS38. .69 74LS1 75 .
74LS42. 1.29 74LS192 .
74LS47. 1.29 74LS193 .
74LS48. 1.79 74LS221 .
74LS73. .75 74LS 244 .
74LS74. .69 74LS245 .
74LS75. .75 74LS367 _
74LS85. 1.49 74LS374 .
74LS90. .89 81LS97.

i ·.
Wall Jack

• Output: 10VDC,to 100mA in Series
5VDC, to 200mA in Parallel

• Panel may be easily connected for
Series or Parallel out

• Over 11 squ are inches of active cell
surf ace

• Voltag e line tap @ 0.5V incre ments
• Provision for charging ball eries
• Overall panel s ize:

43/." L x 4V, "H x 1f2 I1 D

JE215 Adjustable
Dual Power Supply

~
-...

Talaphone

DESK TOP ENCLOSURES

JE2l5 Adj. Oual Power Supply Kit (as shown) . • $24.95
(P ictu re not sh own b u t sim i lar in constructio n t o above)
J E200 Reg. Powe r Supply Kit (5VDC . 1 amp) . . $14.95
JE205 Adapter Brd . (to JE200) ±5 .±9 & ±12V. . $12.95
JE210 Var. Pwr. Sp ly. Kit. 5-15VDC. t o l .Samp .. $19.95

REPLACES THE TELEPHONE RINGER BELL WITH
A SELECTION OF 30 FAMILIAR TUNES

Gen eral Descriptio n: The JE2l5 is a Dual Power
Sup ply with independent adjustab le positive and nesa­
tive output voltages, A separate ad justm ent for each
of t he supp lies provides the user unlimited applications
for Ie current vo ltage req uirements. Th e supp ly can
also be used as a genera l all-purpose variable pow er
supply. FEAT UR ES:

• Adjustab le reg u lated power suppl ies ,
pos. and neg_ 1,2VDC to 15VDC.

"'\... • Powe r O utpu t (eac h supp ly):
5VDC @l500mA. 10 VDC @l 750m A.
12VDC @l500mA. and '
15 VDC @l175m A.

• T wo, 3 -te rmi na l adj. l C regulat ors
w ith t h erma l o ver load pro t ec ti on .

• Heat si nk. regulator coolin g
• L E D "on " i n dic at or
• Pr i n te d Boar d Const ruction
• 120V AC input
• Size: 3- 1/2"w x 5-1/16 "L x 2" H

TheJE305 Solar Cell Panel Kit co ntai ns 20 ea . solar cells . On
the pane l board are power line taps which allow the user to
se lect voltages (1 voltage at a time) from O.5VDC to 10VDC.
The a pplications of ea ch pane l ca n be further expande d by
co upling addit iona l pan els in ser ies 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 portab le
transis tor rad ios, s mall battery powe red cassette tape
players & unlimited expe rimenta l so lar projects.

J E305 $39.95

PT030
FEATURES

Replaces monoton ous te lepho ne ringer be ll. Eas ily connec ts
to a ny standard phone. Use alonQside regular phone or repla ce
remote ringer else where in buildong or outside . FCC approve d.
Use on a ny phone system - worldwide. Use different tune to
iden tify exte nsio n phones. Micropro cessor co ntrolled. Adjus t.
vol. co ntrol a nd variable tune spee d co ntrol. Opera tes on 2·9V
batteries or AC Adapter (not inc l.).
PT030 Phone Tunes $49.95
AD30 AC Adapter $8.95

•

1.75
1.75
1.75
1.49
2.49
.69

1.49
1.95
1.95
1.79
.79
.65

2.95
.99

1.59
1.59
4.49
3.95

MICROPROCESSORS
DTE-8 (Pictured) $31 .95 Z80A CPU (4MHz) 13.95

MC6800 8 Bit MPU 8.95
DTE-11 (Pictured) 34 .95 8080A CPU 6.95

3.95 DTE-14 (Pictured) .' 36.95 ~m ~~g i ~~~t i~':,'~1 Bus Dr iver U~
4.95 DTE-HK (Case for JE600) 47.95 2513/2140 Ch aracte r Generator 12.95
~:~ ~D:.T~E...;-A...:..:..K...;I:..:C:..:a:..:s...;e_f_o_r_J...;E.:.6...;1...;O.:.)_._. _._. ._._._._._. _. _. ._._._._52_._9_5--1 r~:5-1013 ~r~~:~~ '0e;: -flffer ~:~

23·.9195 . Sun Power Your Electronics! A Y-5-2376 88-Ke y Ke y bo a rd En COder 11.95
2114-2 4K Stat ic RAM (200ns) 3.95

1'.4
5
9
9 SOLAR CELL PANEL KIT M K4116 16K Dynamic RAM (25Ons) 3.95

2708 8K EPROM 5.95
U~ 2716 16K EPROM (+5V) 9.95
2.39
1.49

.85

.85
. . 2.25
. 2/1.19

.69

.99
. 1.95
.1. 95

.99
. 1.19
. 1.59
. 1.59
.1.49
. 1.19
. 1.19

.99
. 1.95

7490 .
7493 .
74100.
74109.
74121.
74123.
74150.
74154.
74157.
74161.
74164.
74174.
74175.
74192.
74193.
74367.
74393.

I

3/4 Watt @ 70'C
15Turn Pot , .
linear Taper

100 Ohm. 500 Ohm.
1K. 5K. 10K. 50K.
100K . 500K . 1Meg
830P $1.79

.59 LM7805T
1.39 L M7812T
.75 L M7815T

1.19 L M380N.
2.25 LM 384N.
2.69 L M555N .
1.49 L M556N .
2.29 LM565N .
2.95 LM 566N .
2.95 LM567N .
2.25 LM723N .
1.75 LM 741N .
1.75 L M1310N
1.75 L MI458N
5.95 L MI488N
1.29 LMI489N
2.29 LMI800N
1.29 76477N . .

2/ .85
2/ .85

· 2/ .85
.2/1.19
.2/ 1.19 .
· 2/ .89
· 2/. 85
· .99
.2 /1.10

2/.85
. 1.19

.69

.79

.69
· . 1.19
. 2/1.19
· 2.99

POTENTIOM ETERS

2 Watt @ 7O'C
7/S" Slotted Shaft

Linear Taper
1K. 5K. 10K. 25K. 5OK.
1OOK.1 Meg
CMU .. .... $2.95

NSN 373
Multi-Digit LED Display
Digit S ize: .3 No Decimal
Com . Cath . 2-dig it direct drive
.SO"L x .SO"H x .225"0

NSN373 (2 per pkg.) (4 dig its) $1 .95

~ CMOS ~

7400 .
7402 .
7404 •
7406 .
7407 .
7408 .
7410 .
7414 .
7417 .
7420 .
7447 .
7474 .
7475 .
7476 .
7485 •
7486 .
7489 .

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
4027 .79 4511 . 1.95

CONNECTORS
Jl.Jl••Jt .<n. ... .J!.• .J l. J L. .J ~ .u. .J t. . Jt .n

L M301N .
L M305H.
L M307N .
LM 308N.
LM309K.
L M310N.
LM311 N.
LM 317T.
L M318N .
LM319N ..
LM32OK-5 .
LM7905T
L M7912T
L M7915T
L M323K .
LM 324N .
LM 337T .
L M339N.

~ LINEAR~

DB 25P D-Submi n iatu re Plug
DB25S D-Subminiatu re Socket
DB5 1226 Cover for DB25P/S
22/44S E P.C . Edge
UG 88/U BNC Plug
UG89/U BNC Jac k
UGI75/U UHF Ad apt er
S0239 UH F Pane l Recp,
PL258 UHF Adapter
PL2S9 UHF Plug
UG 260/U BNC Plug
UGI094/U BNC Bul khead Recp.

CIRCLE 10 ON FREE INFORMATION CARD 105



eno
Z
oa::
I­o
W
..J
W,
o
Q
-ca::

106

PLANS & KITS
CABLE TV converte rs and equipment. Plans and
parts . Buil d or buy. For Information send $2.00. C
& D ELECTRONICS, PO Box 21, Jenison, MI
49428

BUILD light founta in from miniature Xmas lights.
Beautiful Xmas display. Plans, Including schemat­
Ic for lig ht sequencer, useful for any moving light
display. Send $8.00 to : F & M ELECTRONICS,
Box 363, Grafton, IL 62037

SUBSCRIPTION TV plan s: 2300 MHz microwave
do wnconverter plus bonu s UHF system, both
for only $10.00. Best systems avai lable, no inter­
nal connectione to TVIParts and kits available,
MC/Visa accepted on parts purchasos. Send
SASE for more 'Information on these and other
unique plans. COLLINS ELECTRONICS, Box
6424, San Bernardino, CA 92412

PORTABLE digital capacitor meter with 1% accu­
racy range 1pF to 10,000",F uses readily available
CMOS IC's. Build for under $25.00. Etched PCB
and plans $12.95. Calibration components In­
cluded . DRISCOLL ELECTRONICS, 57 Scofield
Ave., Bridgeport, CT 06605

END adjacent channel interference on your TV
set. Unique device enables you~ ordinary set to
separate all channels completely. Makes new
programs available . Complete plans, $5.00. REL­
TRON, Box 91103-R2, Cleveland , OH 44101

SAVE up to 90%1 You can afford a computer.
Free catalog . DIGATEK CORPORATION, Suite E,
2723 West Butler Drive, Phoenix, AZ 85021

DECODE Morse, RTTY, and ASCii signals from '
airwaves with new Cod e·Star. LED readout or
connect with your computer/printer. Keyboard,
oth er Items also available. Kits or assembled.
MICROCRAFT, Box 513R, Thiensville, WI 53092
(414) 241-8144

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details . DANOCINTHS INC.,
Box 261, Westland , MI 48185

WHERE to buy transistors, capacitors, resistors, _
transformers, etc . List $1.00 and SASE. Specify
part needed . BAYNE ASSOCIATES, P.O. Box
394, 011 City, PA 16301

EXPERIMENTERS 25 projects kit . $4.95. Filters ,
multlvlbrators, temperature sensor, oscillators;
more . Some experience necessary. Includes : 10
resistors, 6 capacitors, potentiometer, LM3900N
quad operational amplifi ers, 2 transisto rs and
manual. Postage: 65¢. Order through ELEC­
TRALL, Box 326R, Hillsdale, NJ 07642

AUDIO kits . Equalizer-twelve bands/channel
$100; 24, $225; noise reducer/expander, $110;
LED meter, $42; see R-E cover stori es 5178, 3/81,
2/ 80, or send stamp for cata log. SSS, 912R
Knobcone, Loveland, CO 80537

PROJECTION TV . . . Convert your TV to project
7 foot picture. Results equal to $2,500 projector.
Total cost less than $20.00. Plans & lens $16.00.
Illust rated Information free. Credit card orders ­
24 hour s. (215) 736-3979 . MACROCOMGC,
Washington Crossing, PA 18977

MICROWA VE TV super perform ing downcon­
verter kit special $55.00 + $1.50 shipping . Com­
plete kit systems from $144.95 to $194.95. Free
catalog. LAB- TRONICS, P.O. Box 171RE, Rog­
ers, MN 55374

MICROCHROMA 68 expansion board . Includes
32K DRAM, two 12K banks EPROM software
,selectab le. Board like motherboard , include s wire

MINI FM MIC

Compact size, only 2 "x 1"x %" . Transmit
to FM radio 88 - 108 MHz. Exceptional
audio quality . Transmits stable signal up
to 90 0 ft. Complete kit incl . case , ball ory
& instructons. Only $ 13 .95 , Assembled
$ 18 .9 5 . Add S1.55 S&H ea Send t ee
stamp for brochur e.

S.E. Corp., Box 16969·R
Temple Terr ace, FI 33687

••

wrap area, edge connector. A&T less EPROMs
$555.00. Bare board plus two ICs, $95.00. Texans
add 5% sales tax . Or write for details. WHITE
ROSE ELECTRONICS, P.O. Box 19571, Aust in
TX 78760. '

AUTOMOTIVE electronics! Complete catalog, re­
placement Ignitions, voltage regu lato rs, digital
accessories, alarms, chargers, Inverters, mileage
aids, test equipment, also many kits . Send $3.00
(refund able) AUTOMOTIVE, 1435 Exchange
Richardson, TX 75081 '

MICROWAVE television education manual! New
publication exp lores concepts, antennas,
downconverters: $16.25. Information package
on microwave and oth er exciting television
products: $2.00. ABEX, P.O. Box 26801-RM, San
Franci sco, CA 94126

PCB, 15¢ sq- in. Free drilling. Satisfaction guaran­
teed. INTERNATIONAL ENTERPRISE, 6452 Ha­
zel Circle, Simi Valley, CA 93063

ELECTRONIC cata log. Over 4,500 Items. Parts &
components. Everything needed by the hobbyist
or technician. $2.00 postage & handling, refunda ­
ble with f irst $15.00 order. (Foreign $4.00 U.S.
funds). T&M ELECTRONICS, 472 East Main
Street, Patchogue, NY 11772 (516) 289-2520

~ WRITE FOR

~~McGEE'S
SPEAKER,& ELECTRONICS CATALOG

IO()1 BARGAINS IN SP~ERS
Tel.: 1 (816) 842 5O'1'.l

1901 MCGEE STREET KANSAS CITY, MO. 6ot1lle

New ITEMS New BARGAINS!
FREE UPON REQUEST!

Send today for FREE copy of
CATALOG WS-81 and Supplement. Dept. RE

FAIR RADIO SALES
1016 ~ . EUREKA ~ 80x 1105 • LIMA, OHIO , 45802

T!1S-80®DISCOUNT

f!!!D~~~
1-800-841-0860 TOLL FREE

MICRO MANAGEM",..T
SYSTEM S INC,

DEPT. NO. 15
Downt own Plaza Sho ppi ng Center

115C Second Ave . S.W.
Cairo . Geo rg ia 31728

912.377-7120 Go. Phone No.

Write For Fre e Cata log

FOR SALE
UNEDITED movies, Westar super rod microwave
antenna 53 db gain, down converter, preamp
$269.95. Information $2.00. $25.00 deposit on
COD's. D&D DISTRIBUTING, Box 174, Crapo,
MD 21626

PICTURE tube rebUilding equipment-we sell
and buy new and used equipment. Free tra ining.
ATOLL TELEVISION, 6425 Irving Park, Chicago ,
IL 60634, Phone 312-545-6667

CPU Z80 $4.10, Z80A $5.40, EPROM 5V 2716
$6.00, 2732 $15.00. MICROWARE EXCELTEK,
Box 5143, South San Francisco, CA 94080.
Wholesale telex 172029 SPXSRFL

EPROM programming. Reasonable rates, quality
work . Free details . ADTRONICS, 663 Branch
Drive, Port Orange, FL 32019

THE Intelligence Library. Restricted technical
secrets-i-bcoks on electronic surveillance,
lock-picking, demolitions, investigation, etc .
Free brochures : MENTOR, Dept. Z, 135-53 No.
Blvd., Flushing, NY 11354

GAME cassettes: TRS80 color computer 4K­
$6.95 spaceship docke r, rubout , racetrak 16K­
$10.95; THANX PROGRAMS, 1100 Arbor Town
Circle # 1218, Arlington, TX 76011

HEWLETT-PACKARD 608C signal generator 10­
480 MHz $?50.00. Electron ic test equipment cat­
alog 25¢. EF ELECTRONICS, P.O. Box 249,
Aurora ; IL 60507

SUPREME television-radio diagram manuals dis­
counted 60%. Free Information. SASE. SU­
PREME, 1760 Balsam, Highland Park, IL 60035

PRINTED circuit boards: Your artwo rk, quick
delivery , reasonab le. Quantity discounts. ATLAS
CIRCUITS, Box 892, Lincoln ton , NC 28092 (704)
735-3943

COMPLETE line of microwave television con­
verters and accessories to suit your needs. Con­
verters have !l one year warranty backed by a 3
year reputation. Call or write for complete specifi­
cations and pric ing. Dealer inquiries invi ted.
TRITON MARKETING, 1933 Rockaway Parkway,
Brooklyn, NY 11236 (212) 531-9004

NOSTALGIA crysta l radio. Expert ly handcrafted.
Traditional style. Assembled and tested . Write for
information. BOB RYAN, P.O. Box 3039, Ana­
heim, CA 92803':""3039

SCANNER monitor accessortes-cklts and facto ­
ry assembled . Free catalog . CAPRI ELECTRON-
ICS, Route 1R, Canon, GA 30520 .

MICROWAVE receiver system, Write: "Dealers
Wanted," Dept. RE, POB 440668, Aurora, CO
80044. (303)620-9736

RECONDITIONED test equipment. $1.00 for cat­
alog -JAMES WALTER TEST EQUIPMENT,
2697 Nickel, San Pablo, CA 94806

2150 megahertz downconverters $99.95 up, as­
sembled . Details for SASE. GW ELECTRONICS,
POB 688, Greenwood, iN 46142

RESISTORS 'I.W , '1,W 5% carbon films 3¢ ea. no
minimums. 1% metal films. Send for details. Bulk
pricing available . JR INDUSTRIES, 5834-C Swan­
creek, Toledo , OH 43614

160 teletypes, 140 PABX's. Best offer over $50.
400 signal generators, power plants: offer over
$3. Ma!1yothers on bid . (608) 582-41~4

DEVICES
PHASER shockwave and invis ib le FORCE FIELD gen­

erato rs. LASERS for weapo ns, CUlling, burn ing, c loud
writ ing, holography and spec ial effects. NUCLEAR
particle accelerators and detecto rs. PLASMA, ION,
HIGH VOLTAGE , HIGH FREQUENCY TESLA COILS and
LIGHTNING generators. TRANSMITIERS and CON­
TROL devices for security, telepho nes, intrusion det ec­
tion , nature listeni ng, PLUS PLUS INFRASONICS.
ULTRASONICS, ENERGY. CHEMICAL and PERSONAL
PROT ECTION and SAFETY DEVICES. SEND $1 for
cata log of plans. kits and completed items to:

INFORMATION UNLIMITED,INC.
P.O. BOX 716, Dept. R8
. Amherst, N.H. 03031

MICROWAVE HORN ANTENNA KIT
l.H 6 GHI Frlq, rncy Range 17·19 Ib G~ n Kit w/Assimb~ Inltnrct ions $39 95'
Dow, ConnllerBoard 11995' lw/A'ttnllo1 Kit $1495}~
Paris KitlorBoard 12995' Iw/A,te",. orBoa'd124.95}
Complete Pad~ IAnt""~ Board&Parts Kiij119.95 .

MICRDTENNA ASSDCIATES
2335 South2300 Wesl Salt lakeCity, Utah84119

CheckorM.O.only - All,. 2~ Weeb DeliveryICost i llcl ,~ shippiog)
·Ut.h Residrnts Plw eAdd 5\ Sales Tax
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4116-4 MEMORY 16K 8 for $10.00
8164 MEMORY 64K 10.00
8264 MEMORY 64K 12 .00
4Kx16 MEMORY board w/64 2101 chips 50.00
MPI8 inch single side disc drive (OK , used) 175.00
MPI 8 inch dual sided disc dr ive (OK, used) 350 .00
SHUGART 8 inch drive 850 FDD (ok, used) 425 .00
MOTOROLA MONITOR 9 inch 115 volt 60.00
MOTOROLA MONITOR 12 inch 115volt 85.00
Above 2 units accept composite video, no case, used.
2 units below accept TTL. Hi volt supply only. Used.
BALL BROS. 12 inch monitor 50.00
BALL BROS. 5 inch monitor, cased. used. 60.00

DATA STATION CONSOLE w/keyboard & 9 inch
monitor, power supply. Logic boards broken send
for details on this one. $ 80.00

I R SCOPE see in th e dark, new, portable. 260.00
I R SCOPE KIT pre-assembled, modular 150.00
12 VOLT GEL CELL 2Y:z AH $14.00 5 AH 17.00
12 inch CRT bonded face plate, new, with specs.
Made for computer wor k. $25 each 5 for $100.00

UNDERWATER HYDROPHONE 200 KC 10.00

WALKY TALKIES Govt surplus used'­
condition. 47-55.4 me range. With
schematics. Govt AN/PRC·6
$25 each 2 for 545. Ant. $5 each

ASCII KEYBOARD parallel 550
RED LED 's 10 for 51.00
MIN ORDER $10.00 CA TALOG 21 now ready

Shipping extra on all merchandise

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

• Featuring thismonth-our most
• unique graphic equalizer!

•
• 11 bondsperchannel
• 2 channels per bond

• • Lowest noise,at anyprice

•
• LED peak indicator
• MIC input

• • High & low level mixer

•
• Built-inrecordswitching­
• noneed to re-patch

• • Mostergaincontrol oneachchannel $129
• • Regulated power supply .50 (/Ol)

GRAPHIC EQUALIZERS LED METERS (All Integrated circuits!
• Description Kit Mfg. DOT or BAR Pa"ern. 3 position rangeswitch

31 Bond Stor.oEO 1279 .~ 6 [ I 544 . ~4 Description Kit MIg.

•
31Band MonoEQ '157.05 L 1322.53 Front ponti mount only: •
21Bond 51oreo EO 120~ .02 [ 1421.02

•

21Bond MonoEO 112~ .0~ 0 12~6.64 10 LED (Mono) 14UO 166.60
11BondS"r.o EO 1114.94 0 1230.00 20LED(51or. o) 16220 166 00 •
11 BondMono EQ $ 75.84 0 $151.57 Cablne, or Rack Moun!:

•
II Bond 51oreoEO 1 1 29 . ~0 0 1249.60 20LED (Mono) 160 40 '6600.
(As ,hown above) 40LED (S""o) '6700 ' BB.60

•
6Bond 51oreo EO '74 .~0 CH 146.99 •
5 Bond MonoEQ r s 49.14 n $ 98.27 Down to - nd8!

•
Toto ltrequency response: 10Hzto 100KHz '" .OSdB.Unwelghted! Bandfrequencies: 16Hz •
Bandfrequencies: 16Hzfa 16Hzand20Hz to 20KHz.

• Order wllh this Coupon or send for product speclflcotlons. •

•
Check box lor theitem 01 your choice sendcheck, money order, COD •
orVisa,MosterCharge. Your cordnumber _

• Exp. date . Add$7.00 lor shipping andhandling. •

•
Check style: Rock Mount 0 Flat Cabinet 0 Upright Cabinet •
Check Freq . Range : 16Hz-16HKz D 20Hz·20KHz

• NAME PHONE.• •. _ADDRESS •

•
CITY STATE ZIP •
Aaron-Gavin, 1901 E. De6re St , Dept. lB, SantaAna, CA92705. Phone : (714) 957·8710••••••••••••••••••
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Daisy Terminals

"'OMPUTERS Formerly CFR Associates. Inc.

I.J '617/372.8637
pERIPHERALS, 18 GRANITE STREET

UNLIMITED! .H:"~~:h~:~~·v:AAA~~~'~d1Z

Selectric Ter minals
Fam ou s Datel-bu i lt " Se lec t r ic " I/ O
termina l. Used, "as- is" co nd o(may need
min or servi ce) . Featur es 1S" ca rr iage
Selec t ric typewriter / pr int er. KBD/So ie­
noi d assemb ly . power supp ly & RS232
I/ O ci rc uit board. Spea ks IBM "corre s­
po ndence" protocol. Limited info
incl uded.
Used "As- Is" . . . Only $49900••.

Add 520.00 lor Packagmg & Hand lmg • Pay Shlppmg on Deliv ery

DEC LA·36 Terminals
Off- lease and refur bish ed. these are the
fa mo us DEC dot matr ix. 30 characte r
per sec ond RS-232 fe rmlnals w ith suc h
adva nc ed featur es as 60 cps characte r
catch-up print rate for t rue 300 bau d
ope ration . Bu ilt by Digital Eq uipmenf
Corp. 132 co lu mns . tract or - fed.
Refu rbished .. . . Only s799°0••. Pay Shrppmg on De livery

WRITE OR CA LL FOR OUR BARG AIN·PACKED PERIPHERAL FLYERff

Featu ring 110. 150 and 300 baud. RS 232
I/ O . Full KS R. full o r ha lf du p lex. D iablo
Hyt ype - I pr int er, plas t ic Daisy Wheel,
off- lease and refu rb ished . 4-wa y
pl otting mode und er rem ot e o r KBD
co ntro l. Buill In KBD. ptr . typin g tabl e,
power supp ly and more, w ith user
man ual and sc hema t ics. Refurb ish ed.
. . . . . .. ... . . . . .. . • . $99900••.

Add $4S.OO for Cra te - Pay Shipping on Delivery

COMMAND PERFORMANCE
.LED CLOCK MODULE

FIRST TIME EVER OFFERED!
FULL Y ASSEMBLED

REAL TIME
1-10 Un its $34.95
11+ Units $31.95

ELAPSED TIME
1-10 Units $39.95
11+ Units $36.95
KIT FORM $24.95

(Real/Elapsed Time)

RaLar INSTRUMENTS, INC.
8126 MIRAMAR ROAD. SAN DIEGO, CA 92126

For further information or to placeorder call (714) 578-4050

Total Amount of Order: $ -,--~.,,---, _
CA LI FO RNIA RESIDENTS ADD 6% SA LES TA X.

NAME _
ADDRESS _
CITY _

STATE ZIP _
Enclosed is: 0 Check 0 Money Order
Charge my: 0 M/C 0 VISA
ACCT.# EXP. DATE
Free Catalogue With Order • Dealer Inquiries Welcome

CIRCLE 61 ON FREE INFORMATION CARD

• Battery-Operated: Two Alkaline "0" Batteries
• Sound-Activated rJlodule • Sensitivity control

• 9" Digital Readout • 4x4 Printed Circuit Board
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SURPLUS
ELECTRONICS

7294 N.W. 54th Street CORP. Phone: (305) 887-8228
M· . FI 'd 33166 WH TWX:810-848-6085iarru, on a OLESALE/RETAIL We accept MasterCard and Visa.

EQUIPMENTICOMPONENTSIWIRE & CABLEIACCESSORIES

zo
<ms::
lD
m
])....
CD
00....

Molded 3 Prong
Plugwithmolded

receptacle
Belden 16AWG

$3.00ea

MFG By Rotron Inc.
3 Blades 4'¥," Sq uare

USED
110 VAG $5.95 ea.

NEW
230VAC Model MU3A1

$12.00 ea.

NEW
SPRITE FAN
Mfg. by Rotron Inc.

Model SU2A5.
115v AC. 19amps.

(Impedanceprotected .)
3V."x 3W'xH,"

$12.00 ea.

7' POWER CORD
HEWLETT PACKARD TYPE

50-99$6.00
1OO-UP $5.50

1-9 $7.50
10-49$6.50

C.B. SPECIAL
CONVERT THESE TO 10METERFM

New HY-GAINprintedcircuit board assemblywith PLL02A
chipand3crystals . (Squelch pot, volumecontroland
channelswitch not included.) Boardssoldasis,thewaywe
bought themfromthemanufacturer.Boarddimensions
6'x 61'l :

PROJECT BOX

MAGNETIC CHESS BOARD

WITHME~
Folds inhalf to carry men

11" w x11" I xl ' h .

$4.00ea. . .

ICSOCKETS
GOLD·PLATED

WIRE WRAP

POWER SUPPLY

9 VOLT NiCd MUFFIN FANS
RECHARGEABLE

BATTERY

$1.5~

~

14pin 40c ea.

16 pin 45c ea.

40 pin$1.75 ea.

4W'wx7%" I xV," to1Y2" hf-------­
Has alip for recessed face
plateand afelt bottom

NEW. Replaces
thepopular9V
Transistor Battery.

$4.75 ea.

$3.95ea.

COMPUTER GRADE ELECTROLYTICS
VALUE/MFD VOLTS DIAM./LGTH. PRICE

63,000 @ 15V 3" x 51/2" $4.00 ea.
10,000 @ 20V 11/2" x5;'4" $3.00 ea .
2,700 @ 25V 1Y4" X 2Y4" $2.00 ea.
2,900 @ 25V 1Y4" x 2" $2.00 ea .

100,000 @ 30V 3" x 51/2" $6.00 ea.
39.000 @ 30V 1" X 5;'4" $4.00 ea .
34,800 @ 50V 3" x 51/2" $3.00 ea.

450 @ 75V 1Y4" x 2Y4" $2.00 ea.
500 @ 100V 11/2" x 3%" $2.00 ea.
240 @ 300V 1Y4" x 3%" $2.00 ea.
50 @ 450V 1Y4" x 2" $2.00 ea.

Length
----w­

17'

24Volt
POWER
SUPPLY
5.4 AMPS

$45.00 ea.

AXIAL LEAD
ELECTROLYTIC

CAPACITORS
2 uF@ 15V12/$1.00

10uF@ 15V12/$1 .00
20 uF@ 15V12/$1.00
50 uF@ 15V12/$1.00

2.2 uF@ 25V12/$1 .00
3.3 uF@ 25V12/$1.00

1 uF@ 35V12/$1.oo
2 uF@150V12/$1 .00

25 uF@ 25V15/$2.00
3 uF@ 50V15/$2 .oo
5 uF@ 50V15/$2.oo

10uF@ 50V15/ $2.00
250uF@ 25V10/ $2.OO
50 UF @ 75V1 0/$2 .00

Edge Meter 250UA,
fits in%"X1%" hole.
Blackbackground .

Scale1-20 Top,
0-5Bottom.

$1 .25 ea. 5/$5.00

E. F. JOHNSON S
METER

I
MFG byAG OC Electronics Inc.

Model OEM 24N5.4-1
Input 105·125vac 50/ 60 Hz.
Has voltadjand O.L.adj.
Output terminalscontain
+ out, + sen. - sen, - out,acneut,
aclineand GN O.

MODEM CABLE
ASSEMBLIES

$5.50ea~f- "":"""....l..- _

Conn
& 22AWG

Hood # Good25P -1-4-

25S 10

J-3J·60

J-3

Movement
71 01 SPOT
7103 SPOT

(center off)
7108 SPOT

(momentary)
7201 OPOT (special

large rocker)

$1.00ea. 6/$5.00

L-3

L·3

Part #
J-60
J-60

C & K SWITCHES,

"TANK BATTLE" TV GAME
Injustashort time and withafewminor parts, themost
novicehobbiest can complete thisexcningTank Battle
game. Create afun·filledevening forthewholefamily.
Two independent tanks rumblethrulandmine fields,
shoot shells and fragment when M. Four distinct engine
sounds areproduced forthedifferentspeeds. Sounds of
gunfire, shell bursts and tankexplosions are realistic.
Automaticon-screenscoring. Supplied wnhschematic
drawing.
SOLD AS IS

$9.95 ea.

5/$1 .00

TEXAS INSTRUMENT
KEYBOARD

~
l!t!!UJ

SCREW DRIYER KIT

~mi 3~

Handlestores four blades
2 sing leslot5/32" & 3/32"
1phillips 1scratch awl
6" long withone bladeinserted
$1 .00 ea.

SUB·MINI10K POT

cf'~ withOn.Off
~ 11," hole mount.

W' 0 shaft,
31," thread section.

Has 3 slide switches, 26different
keys. key pad removableby4 screws

$1 .95 ea. 51$8.00

TR IMMER CAP

~
1.5-20pF

.
. (ARCOPC-402)

~ ' ..,
, " 50¢ ea.

DIP SWITCH

~

SPEAKER

5 POSITION$1.00 ea.
8 POSITION $1.50 ea.

10 POSITION$2.00 ea.
12POSITION $2.50 ea.

AMP METERS

COPPER
CLAD BOARD

(DoubleSide)

Size 9.25 x10.75
Thickness .062

$2.00 ea.

S023950C
PL25960c

COAXIAL CABLE
50OHM-RG 174

$4.95/100' $3.00/50'
75OHM·RG 62/ U

$12.00/100'

$2.00 ea.

TERMS: All materialguaIanteed,-"lessotherwise stated. If you are notsatisfied withour product, it may be returnedw~hi n 10days for a refund (less shipping). Please
add$4.00 for shippingand handlingon all orders. COD'saccepted lor orders totaling$50 or more. All ordersshipped UPSunless otherwise specified. Florida residents
pleaseadd 4% sales tax. MinimLmorder,$15.00. Foreign orders- USfundsonly,add200/0 for shipping and handling.

2Y4' square, no shunt required .
Easy to read dial.

Movement: 0-6,0-10, 0-17

$2.50ea.

3" Oiam.,
80 HM,
5 watts.

COAX CONNECTORS
UG-273/ UBNC-F/UHF-M $2.50
UG·255/ UBNC-M/UHF·F $3.00
UG·146 AlUN·M/ UHF-F $4.50
UG·83B/U N·F/ UHF·M $4.5 0
UG·175 RG·58Adapt $ .2D
UG·176 RG·59Adapt $ .20
UG·1094 BNC·F/Panel $1.00
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1/4 WATT RESISTOR ASSORTMENTS- 5%

1...
2.25
2.25
2.49
2:~
.69

10.95
10.95
1.69

10.95
5.49
5.75
7.50
7.50

.79

.75

L M702H .79
LM70lCN .8'
L M709N .29
L M710N .19
L M71lN .79
L M721N .69
L M733N 1.00
L M7J9N 1.19
L M741C N .3:5
MC17415 CG :1.00
LM 147N .19
L M74SN ."
L M10l-4N 2.75
L MlJ10 N 1.95
L M14SSC N .59
L MI 4UN 1.25
L M1419N 1.25
L M149fiN U5
L M1SS6V 1.75
L M1IOON 2.95
L M1171N 5.49
LM1872N 5.49
L M18nN..g l.25
L Ml ll9N 1.20
L M I89fiN 1.75
L M2CQ2T 1.49
L M2I77P 2.05
L M2I78P 2.25
LM2I96P-l 2.25
LMl l l9 N 2.95
L M3900N .69
L Ml905CN 1.2S
LM l909N 1.15
L MJ914N 3.95
LM3915N 1.95
L MJH 6N 3.95
RC4116N 1.25
RC 4151NB US
RC 4194T K 6.95
RC4 19STK 5.49
L M4500A 1.25
IC L.lOlIa -4.95
LMI l)II)N 1.29
L M1l6OON 1.49
75118N 1.95
7S450N .19
154S1C N .39
75492 .19

74C221
74C240
74C2<4
14C J73
74CJ 74
74Cto 1
74C9OJ
7-4C911
14C912
74C9l 5
14C917
7-4C922
74c m
74e m
74cm
1OC95
1OC97

LINEAR
L Ml4OT-s 1.25
L M340T-12 1.25
L Ml4OT-15 1.25
LM14 IP-5 .75
L M14IP -12 .75
L M34IP-15 .75
L M342P--5 .69
L M342p ·12 .69
LM34 2P-15 .69
LM 348N 1.25
L Ml50 K 5.75
LFlS1N .60
LFlSlN 1.00
LF355N 1.10
LF156N 1.10
L Ml5&N 1.00
L Mm N 1.79
L Ml 70N 4.49
L M17JN 1.25
L Ml71 N 2.95
L MJaON 1.25
L.. MlIIN 1.95
L M3I2 N 1.19
L Ml&4N 1.95
L M186N-l 1.29
L M3&7N 1.45
L M389N 1.35
L M392N .69
L F 398N 4.00
L Ml99 H 5.00
T L49"CN 4.49
TL496CP 1.75
NE 510A 6.00
NE~A 4.95
N ESl I H 3.95
N E536H 6.00
NE540 H 6.00
NE S44N 4.95
N E550A 1.30
NE S55V . 39
L M556N .99
NE564 N 3.95
L M56SN 1.25
L MS66CN 1.95
L M567V 1.25
NE5 70N 4.95

74C
7-4C95 l.S9
14C107 1.89
74C1S1 2.95
74C 1S4 1.95
1-4C157 2.25
14C1fiO 1.69
14C 161 1.60
74C l62 1.49
74C163 1.69
74C1M 1.59
74C 173 1.39
74Cn-4 1.39
74Cl75 1.19
14C l92 1.69
74C191 1.69
1-4C l95 1.59

D~DIb ""'Funct ion Pr ice
CMOS Pr e ci sion T im er 1-4.95
St o p wa t c h C h ip , X T L 2-4.95
J'h Di gi t A/D (L CD DrI ve) 16.95
tc , cu ecu Bo Jlrd , Dl spl JlY 34.95
1lf:!Digit A/D (LEO D ri ve) 15.95
IC , ct rcuu BoJl rd , Di sp lay 29.95
1\'J Di gi t AID LCD D is. HL D. 1' .95
Jlw'l Di git A / D LE O D is. H LD . 17.95
Low Battery Volt In di cator 2.25
CMOS LED 5toP w Jltc h/Tl m er 12.95
StoPwJl tc h Ch ip , X T L 19.95
T on e G e ne ra t o r 5. lS
Tone G e ne rJlto r Chip , X T L 12.95
os cutatcr Co n t ro lle r 6.50
F req . Count er Chip, X T L 13.95
seve n o.~de Co u n ter 17.95
C lo ck G e ne rJltor 1.95
4 Func. CM O S Stop w at ch CK T 13.95
4 Fu nc . Stop w at ch Chip , X T L 19.95
I -D ig It Unlv. Counter C . A . 32.00
I- O ig lt Fr aq . Co un te r C.A. 26.95
8-D ig lt Fr eq . Co u n te r C .C . 21.95
4- D lgl t L EO U p/D own Coun ter 12.95
I- D ig it Uni" . LEO Drive IO.!IiS
LCD 4lw'l Di git Up Counter DR I 11.25
I- D ig it uoI". Co u n t e r 11.95
5 F u nc t io n Counte r Chip , X T L 7-4.95
CMOS B in Pr og . Timer /C ounter 4.95
C MO S DI"lde ·b y -2$6 RC Timer 2.05
CM OS BCD Prog. TImer/ Count er 6.00
CMOS BCD Prog. Ti me r/ Counter 5.25
C MO S sssTlm ar (. pin) 1.4$
C MOS S56 Timer (14 pin) 2.20
CM O S o e A m p ccmeeratcr 5MV 2.2S
C MOS OP A m p E xt. cee vr. 5MV 2.95
CMOS Dua l oe A mp Camp. 5MV 1.9S
CMOS Tri O p Amp Camp . IOMV s.ss
CM OS Q UJld Op A mp Camp. IOMV 7.50
CMOS Q UJld O p Amp Cam p . 10MV 7.50

~~~~JI?~r;,O~~~~tre:t or ~:~
Mo no lit h ic Lo gJlrlthmlc Am p 21.60
50P p m Band - G A P Volt Re t. DI Od e 2.50
V o lt Re t /Indicator 2.95
V o lt Re t Indic ator 2.95

.29

.29

.29

.29

.29

.rs

.29

.29
1.29
1.95
.75
.75

1.95
.99....

1.29
1.29

LH \XlO2C N 6.85
LM IOCL H -4.50
L MllCLH 4.75
LH OO1O-0 H -4.95
T L0 71C P .79
TL072CP 1.39
TL074C N 2.49
LH OI»2CD 35.&0
TL082CP 1.19
T L0S4CN 2.19
LH l10904CD 36.10
L M300H .99
L M301CN .15
L M302H 1.95
L M304H 1.95
L MJ05H .99
L M307CN .45
L M10SC N 1.00
L MlO9H l.95
LM309K 1.25
L M310C N 1.75
LM1ll / C N .to
L M312H 2.49
L M317M P 1.15
L M317T 1.75
L M317K 1.95
L MllaCN 1.95
L M1l9N 1.95
L Ml 20K-5 1.35
L Ml2OK-12 1.35
L M320K ·I S 1.35
L Ml2OT-5 1.25
L.M320T -12 1.25
L M320T-15 1.25
L MJ23K 5.95
L M324N .99
L MJ290Z .65
L M33IN 3.95
L M)J4 Z 1.30
L M315Z 1.40
L M316Z 1.75
L M311T 1.95
L M311MP 1.15
L M33I K 6.95
L M339N .99
L Ml4OK-5 1.35
L M340K-12 1.35
L M.l4OK -15 1.35

P . rt No .
1tM5IP I
7045E V/Klt*
7106CP L
ll06EV /Kit*
7107C PL
7101E V / Klt *
71l6C P L
1117CP L
720lI O R
12051PG
72C6EV/K it *
1206e J PE
1206CE V/K it*
7207A IP D
7201A E v / K lt*
72C8IP I
12091PA
72151PG
1215E V/K lt*
12l6A lJ I
1216C IJ I
7216D IP I
12171J I
1218C IJ I
7224IP L
1226A IJ L
1226AEV/ K it *
7240IJ E
1242IJA
1250IJ E
1260IJ E
~IPA

7566IP D
7611BC PA
7612aCPA
7621BC PA
7611CC P E
7641c c P D
7642CCP D
1ti6OCPA
&03&C C P D
aoqCC P E
&069C C Q
&211C PA
1212C PA

74COO
7-4C02
14C04
7-4COI
7-4C10
74C l4
74C20
74ClO
74C42
14C'"
74C71
74C74
74CIS
74C86
74C89
74C 90
74Cn

.24

.25

.J<)

.42

.81
LI 5
1.J<)

50-100

$10.95 ea.

25-"
.25
.27
.32
.45
.90

1.26
1.45

_50 p",._ $1.95

SOp... $1 .95

50pcL $1.95

~_~_$ 1 .95

50 "" . . $1.95

50p~.. $1.95

50 "".. $1.95

SOLDERTAIL
STAND ARD (TIN)

1-24

.27

.J<)

.ss

.".99
1.29
1.59

~~~" I..MII:~TD\:
RL -2 . . $ .398a. o r 3/$1.oo

WIRE WRAP SOCKETS
(GOLD) LEVEL # 3
1-24 25--49 50-100
.59 .54 .49
.69 .£3 .58
.19 .73 .67
.85 .77 . 70
_99 .so .81

1.19 I.OS .99
1.49 1.35 1.23
1.39 1.26 1.14
1.69 l.51 1.38
2.19 1.99 1. 79
2.29 2.09 1.89

A. S• • n on "Good Morning Am.ric."
Replaca. the Telephone Ringer Bell

with a Select ion of 30 Famili ar Tunes

14 pin S T
16 pin ST
II pin S T
24 ctn S T
28 pin 5 T
36 p in ST
40 ctn 5 T

8 p inWW
10 pln WW
14 p in ww
16 p ln W W
18pln WW
20 pin WW
22pi n WW
24 p in WW
2& p In W W
36 p inWW
40 p in W W

•

Type
DLG 501
D U 04
DL 707
OU2I
D L741
O U 47
OL ""
DL084 1
OL0 8S0
D U 1B
F N D J5&
FN D357
F N D500
FN O SQ7
H OSP-J401
HD SP-3403
HDSP-3406
SOI2·1751
SOI2-77'60
5012-7300
50&2-1302
5082-7340'N,.
LIT-I
MO ClO10

.31

.' 1
-".48
.69
.90

1.26
1.45

50-100

Pri c e
2.95
' .95
.25
.99
.99

."."1.25

.49

.99

.49

.99

.99

.99

.99

.99

.99

.99

.99

.99

.99

.99
1.25
1.25
1.25

25~9

.as

.es

.".51

."1.00
1...
1.59

Includes Resistor Assts. 1·7 (350 pcs.)

10 Oh m 1:1O hm IS O h m 18 O h m 22 O hm
2/ O h m 33 Ohm 19 O h m 47 Ohm~h!!,

68 O h m 82 Oh m 100 O h m 120 O h m 150 O h m

~: ~~::: ~~::: ~~: :: ~~: 390 1.~:::-hm--'-'-'--'-'----'--
l.2 K U K UK 2.2K 2. 1K

3.3K 3_'JK 4.1K 5.6K 6.8K
8.2K 10K 12K 15K 11K _

12K 27K 33K J9K UK
S6K 6IK 12K l OO K I~K

lSOK 180K 220K 2roK 130K
190K 410K S60K 6aOK 820K

1M 1.2M U M LIM 2.2M
2. 1M 3.3M 1.9M 4. 7M 5.6M

LOW PROFILE
(TIN) SOCKETS

1-24 45·-49 50-100

.11 .16 .15

.20 .19 .18

.22 .21 .20

.29 .2& .27

.34 .32 .30

.31 .36 .35

.3& .17 .36

.45 .44 .41

.60 .53 .58

.63 .62 .61

1-24
.29
.49

.".59

.zs
1.10
1.65
1."

SOLDE RTAIL (GOLD)
STAND ARD

ASS T. 4 S ea .

ASST . 1 Sea.

ASST. 7 5ea.

ASST. 2 Sea.

ASS T. 6 5 • • .

ASST. 8R

8 p in L P
14 pin L P
16 p in L P
18 p in L P
20 p in L P
22 p in L P
24 pi n LP
21 p in L P
36 p in L P
40 p in L P

8 p in S G
14 p in 5 G
16 pm SG
18 pin SG
24 s nn S G
2t P in SG
J6 p in 5G
40 p in SG

•

~
~. ;~ ~

Te~OM PT030 Wall J ack

. Each Unit will play uy 01 the 100Iowing lun ..:
• Rule BllUania • Close Enc ou nters • GUHtns leeye s • Pomp & CIrcums ta nce
· 0 Cana da • Happy Birthday • LOfe le l • William Tell Overture
• Colon e l Bogey _ • We<ldinO Marc h • Eyes 01 Texas • Bac h Toc cata in 0 Minor
• Wes tmln ls ter Chimes • JIngle Be lls • Star Sp angled Bann er . Shave and a Haircu t

: ~:ix~~~e~ TH:I~~I~~rtle Sta r : ~:~ I~~nghSlr~~ : ~I~~~u~od Lemon s : g~~~~~~5~ha l tz
• Deutschlan<l fie<l • Sallor' s Hornp ipo • Moza rt Sona ta • La Marse illaise
• God Save the a U"n • Charoe! FEATURES
Replaces mono tonou s lelep hon e ril\Oer be ll. EaSily connects to a ny s ta nda rd te lep hon e. can be use<l

~~o;gs~~e ~~U I::,:~~~~or;;~tl:~e ~e:~lt~~~:r ~::w:ed~I :~ r~~~ld:~eOf t~tl~i~~ilfy~x~~~joned .p~~~
MIcropr oc essor co ntrolled. Adjus ta ble volu me co ntrol a nd vana ble tu ne speed co ntrol. Opera tos on two
9-YOlt balt elle5 or AC Ada pte r (flol Inc luded ),

PT030 Phone Tunes $49.95
AD30 AC Adapter $8.95==-DISCRETE LEOS~~~(T"') Red/G"en

XC5 56R .200" red 5/$ 1 M V 50 .08$" red 61S1 I~sed Bi-Color LED

~~~=e :::::~~~~w :~~ ~g~~ ::~:: ;~=e n :~: P ar t No. 1-99 l OOt
XC556 C .200" cl e a r 41S1 X C209V .125" y e llo w 4/$ 1 X C5 49 1 _79 .69
X C12 R .200" red 5/$ 1 X C526R .185" red 5/$ 1
X C22G .200" gr e e n 4/$ 1 XC52'6G .185" gre e n 4/$ 1
X C22V .200" y e llow 4/$ 1 X C526V .115" ye llow 4/$ 1
MV I0B .170" red 4/$ 1 X C526C .185" c lea r 4/$ 1

1.15
1.15
1.15
1,15
1.19
1.19
I. "
1.49
1.49
1.49
1.49
2."
1.19
1.19
1.19
.99
.99
.19
.59
.59
.59

1.95
.89
.89
.ss
.ss

1.25
1.29
1.29
.59
.59
.59
.59

1...
1.95

.89

.59
2.49
2.49
2.49
1...
1.ss

.75

.69

.19

.19

.19

.19

.19

.19
1.25
2. 75
1...
-4.95
1.29
.99
.19
.75
.75

1.49
. 75

2.25
. 75

2.49
2.49
1.25
1.25
.89
.19
.89
.69
.19
.89

1.49
1.49
1.25
.99

1.95
. 75

1.49
3."
3.95
.69
.69
.69
.69

1.49
1.49

' 25
3.25
1.45
1.45
1.35
1.35

."2.95
3.25
2.75t:: 1-----'--=---::------------1
2.95

10.95
10.95
10.95
12.95
12.95
5.95
5."
9."
9.""5
3.15

3.~

3."
1.39
1.25
1.25
.59

3.50

2.49
.zs
.99,..

1.39
1.79
1.49

'"2.95
1.49
1./9
.89

1.79
1./9
1./9
1...
2."

11.95
2. /9
2.49

."1.95
1.95

17.95
18.95
15.95
1~.95

7.95
15.95
2.49
1.95

74LS 192
14 LS193
14 LSl94
14L S l95
14L S 197
74L S271
14LS2 4O
14LS214 1
74L S242
14LS243
7-4 LS244
14LS 245
74LS 247
74LS241
74L S249
14L 5251
7-4 L S25J
74LS 251
74LS25&
7-4L S260
74 LS 266
74L.S271
74LS279
14LS2!J
7-4LS 290
74LS 293
14LS298
14L5 JS2
74LSm
7-4LS l65
74LS l6fi
14L516 7
74L 5l61
74L 5 373
74L5 314
14L S375
74L 5J86
74L5 391
74L Sl99
74L S670
I 1L5 95
81L S97

145243
745244
745251
745253
745251
145~

145260
145WJ
145287
145288
145373
145 374
145387
145471
745412
1454 73
745414
1454/!.
145510
145511
745512
145513
145940
145941

C D 4098
CD4!>06
CD4501
CD4""
C D4510
CD45 11
CD4~12

C D4~14

CD45 15
CD45 1£,
C D4518
C D4519
CD4 520
CD4526
C D4521
CD4529
CD4S41
CD456 2
CD4566
CD4!>IJ
CD45M
CD4 12J
CD4124
MC I44Q9
MCl4410
M C I44l1
MC I4412
M Cl4419
MC 1"")3
MC 14518
MC 14S41

CA3089 N
CA3006N
CA3130H
CA3 140H
CAllliOH
CA34 01N
CA360QN

..
SN 7-41S6N
S N 1-4157N
SN 1-416QN
S N14161N
SN 7-4162N
S N14163N
S N 7-4164N
SN7-4165N
S N l-4166N
S N1-4161N
SN1-411ON
SN74 172N
S N1-417J N
S N1417-4 N
5 N 14l75N
S N74116N
5N7 -4117N
SN1-4I19N
S N 14llON
S N14l 81N
SN141I2N
S N14184N
S N 14l85N
S N 74190N
S N14191N
SN14l92N
SN1-4193N
S N14194N
SN14l95N
SN1 -419fiN
SN7 4191N
SN 1419t N
SN1 4199N
S N l-4221N
SN 1-42S1N
S N 1-4276N
S N14219N
SN 742&JN
5 N14214N
SN7 428$N
SN1 4165N
SN7 4J66N
SN1 4l61N
SN1 4361N
5 N 14BON
SN1439JN

7400

CD404 1 1.49
CD4042 _99
CD4043 .89
CD4044 .89
CD4046 1.19
CD4041 2.50
CD404! US
CD404 'J .49
CD4050 .fj'}

CD4CY.»l 1.19
C04Cb2 1.19
CD405 3 1.19
C[)4l)'j6 2.9'5
CDt05-9 9.9'5
CD40&0 1.49
C04066 .7'3
CD4Q68 .39
C04069 .45
CC>401O .ss
CD4011 .49
CD04072 .49
CD40 13 .39
CD4 075 .39
CD40 16 1. 39
CD40 78 .ss
CD408 1 ..39
CD40S2 .39
CD409 1 .99

745124 3.~

745133 .55
145134 .69
145135 1.19
145136 1.15
145138 1.35
745139 1.35
14S}40 .79
145151 1.35
1451 ~3 1.35
145157 1.35
145158 1.35
145160 2.95
145114 1.59
745115 1.59
745188 2.95
745194 1.95
145195 1.95
145196 1.95
145240 2.gs
145241 2.95
145242 1.25

CA3060N 3.25
CA 3oeOH 1.25
CA3081N 2.00
CA3 082N 2_00
CAJOS3N 1.&0
CAlQ86N .~

SN7-4n N .29
SN747J N .35
SN7414N .35
S N7475N .49
S N J04 16N .35
S N7479N 5.00
SN14!ON .50
S N 7412N .99
SN741,JN .69
S N 141SN .89
SN148fjN .35
SN1~N 1.75
SN149QN .49
SN749 1N .59
SN1492N .-45
SN 1493N .45
SN7-494N .69
S N1 49SN .69
S N1.fl6N .69
S N1497N 3.00
S N14!OON 1.49
S N14104N .89
SN 741C6N .19
S N 74101N .15
SN1410JN . J)
SN74116N 1.95
SN741 21N .39
S N 74122N .M
SN74123N .59
S N74125N .49
S N74126N .49
SN 14132N .75
S N 74U6 N . 75
SN7 4141N .99
SN14142N 3.25
SN7414 3N 3.49
SN7414<4 N 3.-49
S N14145N .79
SN 74147N 1.95
SN74 148N 1.29
SN 7-415QN 1.25
S N1415lN .69
S N741S2N .69
S N1-4l!lJN .79
SN1 4154N 1.25
S N7-41SSN .19

CD- CMOS

74S

74L S
74L59 2 . 75
74L.5 91 .15
14L S9S .99
74L S96 1.15
74L S 107 .45
74 L.S I09 .45
74LS 1l2 .45
74LS 113 .49
74L 51U .49
14LSl22 .es
7-4L5123 1.25
74L S l25 .M
7-4 L S 121i .59
14L Sl32 .99
74 LS1 3) .89
74LS1 16 .49
14L S l38 .59
7-4L S1J9 .89
74L S 15l .89
74LS 1S3 .89
14L5 1S4 1.15
14LS 155 .89
74LSl56 .89
74L5157 .89
74L S 1SS .89
14L5160 U 5
74l.5161 1.15
74L S162 1.15
74LS I63 1.15
74L Sl64 1.15
14 LS I6S 1.15
74L5168 1.19
74L5 169 1.19
74LS l70 1.95
74L 5 l7J .99
14L 5114 .99
14L 5115 .99
74L5 I81 2.95
74L SI90 1.25
74L5191 1.25

CA LINEARC A30 10H .99
CAJ013 H 2.15
CA3023H 3.25
CA3035H 2A9
CA3 039H 1.35
CA 3046N DO
C A 3059N 3.25

14500 .45
14502 .45
14503 .45
74504 .ss
14505 .55
14508 .SO
14509 .SO
14510 .45
145 11 .45
14515 .45
74520 .45
74522 .45
14530 .45
74532 .55
74538 1.25
74540 .50
1455 1 .45
14564 .so
74565 .SO
145 14 .15
14586 . 19
145112 .19
145113 . 19
145114 .19

C~OOO .39
C~OOI .39
C~OO2 .39
CD4006 LI9
C D4001 .25
CD4009 .49
CD4010 .49
CD4011 .39
CD4012 .25
CD4013 .49
CD401 4 1.39
CD4015 LI9
CD4016 .59
CD4011 1.19
CD40 18 .99
CD4019 .49
CD4020 1.19
CD402 1 1.39
CD4022 LI9
CD4 023 .29
C~024 .19
CD4 Q25 .23
CD4026 2.95
C D4Q27 .69
CDt028 .89
CD4 029 1.49
C Dt OJO .49
CD4Q34 3.-49
C D403S .99
CD4040 1.-49

SN7GN .20
SNJ.401N .20
SN7~N .2$
SN140JN .25
SNl-404N .25
SN1"05N .29
SN7<406N .35
5Nl-407N .35
SNl408N .29 '
SN 7~N .29
SN 1410N .25
SNmlN .29
SN7412N .~

SN7413N .40
SN74 14N .69
S N7416N .29
S N14l 1N .29
SN142QN .25
SN74 21N .29
SN7422 N .45
S Nl423N .29
SN7425N .29
SN7426 N .29
S N7427N .25
SN7<tZSN .49
SN74JC)N .2!l
SN74]2N .29
S N l 4) 7N .25
SN7043&N ."0
5 N 74J9N .2$
SN7 4-4QN .20
SN74041N .89
SN7442N .59
SNl44) N 1.10
SN7444N 1.10
S N744SN .89
S N 7446N .79
S N7447N .69
S N 7441N .19
S N745QN .20
SN 745I N .20
SN7453N .20
SN 14S04N .20
S N1459A .25
S N7460N .20
S N7470N .29

14LSOO .29
14LSOl .29
14LS02 .29
74LSOJ .29
74LSO' .35
74LSOS .35
74LS08 .35
74L.S09 .35
74LS IQ .35
74LS ll . 39
141..512 .35
74L S 13 .59
7. LSI" ,99
''' LS I5 .JS
74L S20 .35
74LS 21 .35
7"LS22 .35
74L S26 .35
74LS2 7 .35
74LSZ& .35
74LSJQ .35
74L S12 .35
74LSlJ .59
7.LS)7 .45
14LS31 .39
74LS-40 .35
74LS42 .19
14LS41 .19
704L.S48 1.15
74LS49 1.15
7. LSS 1 .35
1-4LS 504 .35
1-4LSS5 .35
1-4L S13 .-45
1-4L S1-4 .-45
1-4LS1 5 .59
74LS 16 .45
74LS18 .49
14 LSl3 .89
14 LSa5 1.25
1-4LS86 .-'9
14L S90 .69

C/)
o
z
o
II:
I­o
W
...J
Wo
Q
~
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z
o
<m
~
lD
m
::c...
CD
lXl...

$3.95
$4.95
$5.9 5
$3.95
$ 3. 26
$ 3. 9 5

Price

I ~ tll I., .H Wllh c'-ck,.
....s.,._.." I.. ' .r
I4tY .I~'" In 1 AC ...
DC. " I01.1' .

Output
12 VAC 2 5 0mA
12 VAC 5 0 0mA
12 VAC 1 amp

9 VA C 1.7 . mp
9 V D C 200m A
9 V D C 500m A

O-Submini .ture Plu g . •. .. .• $ 2. 9 5
D-Submin latu re Soc k et .. •. • $3.50
S crew Lock Hd wr.( 2) OB2 5S/P 2/$ .99
Co .... r fo r DB25P/S . • •• .• • • $ 1.75
P.C. Ed.. (22 /44 Plnl $ 2.9 5
BNC Plug .... • • . .... .. $ 1.7 9
BNC Jack $3 .79
UHF Ad. pt er • ..• ... •. •• $ .49
UHF P.nel Recp , • , • . . .• .• $ 1.29
UHF Adapter . , . . • , , . . • . $ 1.6 0
UH F Plug $ 1.6 0
BNC Plug $ 1.7 9
BNC Bul kh ead Recp. • ... • . $ 1.29

Inp u t
11 7 V / 60Hz
11 7 V / 60 H z
11 7 V ! 6 QH z
11 7 V ! 60 H ,
1 1 7 V ! 6 0 H z
1 20V / 60H ,

CONNECTORS

AC and DC Wall Transformers

JE610 ASCII
Encoded Keyboard Kit

i~
~

TRS-80
16K Conversion Kit

Exp .nd yo u r 4 K TRS·80 Syst em to 16 K.
Kit comes complet e w it h :
*S ea. MM5290 {UPD416/4116116K Dyn . Ram i (·NS)*Documentation fo r Con rsion

TRS·16 K2 ' 150 NS S29.95
TRS·16 K3 ' 200 NS . ..... ...... • . . S24. 95
TRS·16K4 ' 250 NS .. . . . .. .• . . ... . $ 19 .95

Part Nc.
AC 250
A C 5 0 0
AC 1 00 0
AC 1 7 0 0
D V 9 2 0 0
D C 9 0 0

JE600
Hexadecimal Encoder Kit

u,......"...
H.ts
7.""...
IUS OB25P
us OB25S
Ii: 0 2041S-2
I'_K OB51226

22 /44S E
UG8 8/U
UG89/U
UG175/U
SD239
PL258
PL259

1.'0 UG260/U
1.50 UG1 094/U
' .00

D"""'N
D.-eN
INS lm N·1
INS»sIN
MMYI6IN
MM5II14N
COP4Q:lN

<.OS

'-"
' OS

'",..
'". OS
' OS....
~:: 1- - - ----
' .OS..".."....
~...
' .OS........,...
'".2<
'"

ELECTRONICS
Jameco PHONE

ORDERS
WELCOME

(415)592-8097

MAIL ORDER ELECTRONICS - WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002

PRICES SUBJECT TO CHANGE

CPU
' -Olt Input /OutPul
P. IO.lty Int. "ulIl Co nt,o .
O.·OI ,.c:Uon.l1 OUI O. IVolI'
ClOck C.ow'.I10. /Of I... ,
Bus Drl...,
SY ~I "" Conl'ol"'lOusO'tv••
5y u . m Conl. o ll. r
110 l .p.lnde. 1o,,, sa. ...s
Async h.o nous Comm. l l. m. nl
Pl'0<I . Com m. 110 (IISAIotT)
PTOli . Inle'''.111 Time,
Pro,. Plllp"I'.I1 110 (PP II
Plot , OMA Conl. OI
Plo • . Inte" upt Co nl,ol
P.o, . CRT Conl.e ll• •
"'01 . K..."Do.I, a!O OIP1IY Inte " IC.
~YSl olm T lmln .EI.....nt
' ·Olt 8 1-0"ec\oonoll RK. ''' . '
I ·OIt 8j ·01,ect lOnll RKe l".'
I -Oil 81· 0 ".CI,onl l Rlul"••
OCIII L..Ilcl'led PI"p".r.l 1 0 11""
Ocl l l L..Ilch.d Pe'l pher i l 0 .. ... '

JE608 PROGRAMMER \': ~: :::::-- - .- - - - .•~~.: .:.~ ::~
2704 /2708 EPROM PRO GRAMMER • It.........•

GENERAL APPLICATION S: - "
• To p4'ogr.m EPROMS 2104 and 2101. ' .• o..,.lopmental Iyst.m lor mkroc omput. r cIrcuIts ,- .- .:: ..
• To r..d thl conwntl of • ~'p4'ogrsmmecl EPROM . , . .: ~: :::r.ati.E=~~o;~~~ dlINrenc:.1
• To StOri progr. m In RAMS lor alt.ra t 'ofl s

K.L-=n:~~a~: ol?l,s~~~~:~':t~:s: ~~;:t~~·: _
~~;:t~~dl~~I:y:-t~:~I:;':t;.~::::O:~PROItI Chip. DI'teklorMnt of mlcroproc...or sYlt",s by
means of a ribbon cabl. from thl progrsmlMr p. nel I. st .ocht 101 M El'AOMl ock.t on 1M mlcrllpl'oc. " or

:'~~i.RI~odi::~I:ft~~:=t~r::r::s,::~:r:I':tt~~~:~=(~~I:~d"o:~:~~~;~r:;:
:::~:'r:t:~:,~;r:4 ::::~~';p"l:sc=~tL'a::;:t~~~:;~III~~~~~~~~;~~i :COCT~
zero lore- Insertion tyP<'. Pow« Nq ulrarnentl: 115VAC, eoH~ tw . ComfNIct cSesk·top encloa ura: Color ·
coordlnatecl cSeslgner's cu. with Uohi li n ps nels I nd ~cSed end plec u ln moeha brown . Siz.: ' ''' ··H x 11'OW
II1"" 0 . We6ght : S ibs .
TheJEa EPItOMProg.. n-msr:. a ~etyMlf-con""'* lHMI wtMch il rodlpanclant of comput...controllnd ,~.... no
ad60100naI.,.......... for 011 opera1lonS. The EPROM CII'I t.. progr~ from the H.~ l(~d orfrom I pre.
progllnYl'lSClEPROM . TheJEeoB Programmer can ert'llM1•• prog'll'I'YT*f EPROM by the UMof it. inlSml. flAMcircuiu .
Thrs ...... allowlne u_ IO1..1or ptltMt I program lor alY'll«Tl .l)rior 10progrll'l'VTMng I chip .AnychengMin tha progrlltn CII'I
t.. .,It..1tddlrectty 1n10In. marnory«curllWIth the HI JCadeclmll l(eyboar(f 10 tha i r~ing the 1l'l1l.. progrltTl~ not M
roecMWry _ The JUIOe P,ogramrnar conlains I Progr_ J8oIrd w /2!i Ie . &~ powar IJIIppIiM of: ·SV.
+SV. + 12Vand +2eV . TheH.~imIl K~rdand lEO/T" 1Sod:;~ P. nelbol.d.......ral• .__..wrthin thl
..... Iam .

JE608K Kit 5399.95
JE608A Assembled an d Tested 5499.95

JE608-16K ADAPTER BOARD
QENERAL DESCRIPTION: FO R 2716 12758 EPR OM S
TheJEeoe--16KAdlpl... 80ltrdallowtlheJEeoB P,ogt_toMrnocIifIe;dforthaaddol~ptogrlmmrogofthaT11111nd
27Y(PROMS. The.a.ptar prtWiOII for lldding I n IddrllllWltCh lor the 2" bot~Me for M6IcIongthe ptoperpower and
timing puIeM 10 t..~ 10 Ihi (PROM. P~~ andemuilt~ lheT11 1 l16Kl EPROM II done Mf»rlafyto MC h
helf (102 4)(1) of 1111 (PROMb-e1lJ.. of lhe Illllbng 8KRAM cepacrty In lheJ[eoB p,ogr_ .
JE6Oa-1 6 K Ada pte r Boa rd Kit $29 .9 5
J ES08- Upgrad. (S end assembled J E608 to fac tory for adapte r insta llatio n $99 .95

of the JE ElQ8..16K Ada pte r Boa rd Kitl
JE608A·1SK Mod. Assembled JE608 wiAdoptor (JE608-16Kl lnsta lled $58l1.85

$ 10 .0 0 Min . Ord er - U .S. Fu nd . On ly SpK Sh H t . - 2~

C. lif . Re~id ents Add 6 % Sa les Tax Se nd 86¢ Pos tage for yo u r
Po stave -Add 5% plu s $1 .50 Insu ran ce FREE 19 8 2 JA MECO CATALOG

l1/Bl

MICROPROCESSOR COMPONENTS

.SO 2S1J(2l4O) Cl'la 'ICI. ' C I ... ..IO' lUPp " Cn.)

.'0 2!iUlJO:l1 Chl'ICI., O. n. ' llo. (L.o.. . , CI MI , ."

.10 - - N M O S RE AD O NL Y M EM O R IES - -

.liO Mc,......nOP IlI"h1 ASCI I 51'l1u.a wIG 'uk 1J.5O
l .ts MC"""lolOP 12S. ' . 1 Mltll Sym Dol .. P,( l u. es IJ .SO
I.M MCMa1SOP 111d ,,1 Alph .l. Cont . OI Chi '. C.n. U .l4
I.ts - MICROPROC ES SO R MA N UA LS
'.95 M·ZICI Use,M.lnUII

,. . M-COPlSCIl Use, M.lnUI. ---.ir=";,;;;=;;",-,,,;;;,*~~~~~~;,;,,;,;,,~=~I.M M·~ Use, Manu ,.
us SP ECIAL FUNC T IO N
2.. OU.lI MO~ CLOCk D, lva. (SMZ) ) .50
_M DUll MOS Clock D, ..... l'MZI I.M

2.M Flo PIlY OIK Con t , o ller )t••

2.M COm", unlu l lOn Chi li l'.M
4.00 Mlcroll,oceUIH RU ' Ti m. ClOck •."
4.00 MlcrOIl.oceuor Comll i li b l. Cloc k II .M
Lts MIC,o con lroll. , w it h M· OI,it RAM ' .M
.... In a Ol, -e:t LEO orl .

---O ATA A CQU IS ITION --{ ~~~~~~n~~0~~r7~~" ~~D~'~~I~~~
AFt.::r>ICN U nl... " '" "'cll". 1"111.' l_" s .ts COPol1ON J2......VAC " Iuo,. 0 . 1 C20-P,l n Pk• .1 L2!i

::~~:~~ :::::~~ :::::: ~~,: :~: ~Iill~:~ ::.: ~TELEPHONE/KEY80ARo C H IPS - -

~~:iH ~~~:.I~ :l~u~::~~~urce t: :~= ~:~~~O~I:I~~PPl On. 0 .1'" ~:::I--.;...;..-.;;;;.;..;.;;..;.;...;..;.;.;.;.;.;.;.;.;.;..;.;;.;,;;,;,;;,;,-t
LM))SZ T l mp. ' llu, . T.ln loduce, 1 40 AY-s-t500 CMOS Clock C.nl. ltor •.IS
L"lKN J " ET .np ut OP Am p 1'10 AV-S-lJJIi Key bo l . a Encoa. r (N k.yS) 11."
LI")MN Sl mp,I. " HOld AmPllfl. " its HOOIM-S Kay bOa ' d Encca., (M k.Y i) ' .IS
L.M)MH T. m p,. Com ll. Pr-e:. R. I. (.SPllmlC ., ~ lICI 14C1D Key bO.l,d Enco a . , (I' k. Y'l 5."
A OCCIICI4 L.C N ""I AI D COn....t. , 11 L.s e ) 4" 14Ct23 Kly bO.l'd En(ca. , (20 k. y'l S.1S

OAC*'L.C N I-O lt O/ A Co n.., t •• (O.lI'to L.ln.) 2~ ~~= =;:~u:':;;':II:~~~:~d Encoa., ;::

NJ...... ..mk~?~~ 'o....u - '0'"
- 8080A / 8080A S UPPO R T D E VI C E S ----1f--DATA A C Q U IS IT IO N (C O NTI NUEo)-- 3000 1 =~t-;.?t. g-~~· ;;'iD'~~" " ....... . • .•

ADCClIiC'9CCN , all Al a Con"..t• • II-CPl. ... u lt l. ) ~.2$ JOOO2 Nl d onallnll rf l c l OlIn. look . • • • • • • • • • • . . •. . . . . . • .. •.•.•
AOCOlIICCN ' -Otl A/OCon"• •t.. l ~-CPI . "' uill .) 10.9. C704 pegMl OP. oseooo. OSJeOO. OS7S000. etc .
O ACIOOOl..CN 10. B't O/ A Con" "0. COftOp.Ie. l lU. 3000J NI~ U_ r Da n. Book . • . • . • • • • • • • . . • • • .• . , .

g~::::~: ::::~: ~:::.~~c:~~':"L':~~~} ::: 30004 ~~T~iJ'~:2.~~~~=.,l224peg11I M.•
O AC )021L.CN "'Bit D/A Conw.."., 11.»<\ U n.) U IS 30005 Nl lIonal TT\.. Log ic o. tIIBook .
DACIZ21L.CN u-.Bll O/A Con_.I., 10.20%Un.)"" Ul24 p!p!!17«lO LS L H S I nd DM8000s.n.
COGIN IClu n...I"'ultlpl.".. 1.1' 30001 Buy.bOYtl(]11Ol101.3.I .. ...t • .• •• • •. • • .• •• . •.. •.• • 1• .lIIlot
A V5 ·1011 lOKOAU DUART U5 JOOO'I Int.~IOatliB ookn 074 P1O"I .

1101 :!I6... Slol~l~M ·S------,"- 1 010400 ~~~..~~=:f~O::.~~ct~ ~'. ·~~: · ··1a.oo
1M» I~"I Oyn olmic M micfop«lc.• periphtr. & ndlAt./ mll. products 11328 pagni
2101 (l101) 25"' ( ~lIl1c Hi li 205110 Inte<lPlripMrel Des ign H. nd book • .• • • .• .•• • . • • .• • •• •• •' 7.1iO
2~ 1~"I SlolI" U S FuI<!ItashMtl.eppl .not.forlnl"peripher"~
1lL.02 I~. I Sl olUC U li components 1M4 pegftl
21111' 1II} 25"'olSlI l lc 1 M
2112 ~d ~UIIC "'OS "-"
21" Il»b4 S t ol llc~s U S
211( L. 1~"4 SUtlc f!lO '''L.o .. Po .... 1..,
211(2 1~""4StolUC:l':lOnS J.'tS
2114L.·2 II»b4 Su Uc l'CIOns L.o ... Po .... , ( .K
' 4S200 :lS'" I SlolI" ' .ts
oIl)l,N-4(UP04llil lliK Oynolm"~s ( 'oIl~~-4 1 l .ts
" IIi4N·J Ii4K Oyn olm,c2QOns I' .M

-- 6800 /6800 S UPPO R T D EV ICES -- MM2141J 4iO!lbl " oln l'Or'ls 1.M
l,ICMOCl ... pu ,.~ ~IOI ZIf,"oIsUUe. 1.M
MCwo."CP MPU ... ,t" Clock olna RAIoI I•.K MM~I 1="'1 Oyn olmlc r'ull y o.co.:l.a .tt
IoIC6IIOAP I 121.. St.t" RAM 4.. MMUU 2Kd Oy nolmlC ..,
MCII1'I Pe,i P".'.I' Inl •• • Aa .lpi lMCMJO) I.'" MM5.a0/2M1 oIC1'lb l Oyn lm k l .Y.
..ICI43 Pr' OfOly Int."UPI Co nl , o ll. . 11.~ MM\J1CIN-2 (4 1~1 I'K Oynlm,( 1!oCIn\ lUPOIlIiC·JI J.~

MCWJCIU 102......e« AOM (MCWA»') I l.~ MMS2t&J-JA .KOyn.2OCIrIsllo....' ".. 0 I MM~1 I.M
MCH14 AI",nch,ono..s Comm. Aalpl.' ~95 ~.M'Il"'" I'K (2K><I)SlolI" 1'Ol)nl l" .~

MCIi«o.! 5ynch ,o no ul S. 1l11 011.1 Aa I PI.. '.'95 ~ Ii40,1 RAM lIb~) 3.oft
MC"", o-6OObj:1S 0 '9 '111 MODE:M ICI.'tS UP04 14/ MK«l21 4K Oy nlml( M·pln ".ts
MCMlil 2olCIOOps Moaui I IO. 12.ts TM~NL . K St atIC ,.ts "":;:::'~'-_':':':~=':':"'_":"':===:="_-=="-I
MC""A QulllJ.- 5 I1t. Bus T' l nll.(MCI Tl') 2.1'!0 TM$4Io4S I~"I Stilic '.ts
- -MICR OPROCE S SOR C HI PS - - - /-----PROM S / E P R O MS-----1
Zt3 PICICl CPU (MK.eo....) ll MHz l IU~ 1102'" 2K UV E,nUII PROM
ZIOA 1110-11 CP U (MK~""-41 (.MHzI JJ.'l!> 2701 ' K £PROM
COP UCIl CPU 1'.95 TM$2IJf, MK EPflOM t-sv . • sv .•l l V)
:!WI lroIl PU M.95 21l&lnt.lmMIT I 16K EPROM 15,,,,11 .~Vl

10M 2tclIAOC CP U-l· B,1 511ce(Com. T. m p. G ' l o.l I'." 21:12lnl.1TI J2K EPAOM
MCS650l MP U ... ,Clock (liiK Bytes ....mory) U.K 2151 'K EPROM (lSCIrIsl (5 ,n .l ••'VI
INSIOl$N-t MPU -I· iJ't ('MHz) I.K 2NolQ Ii4K EPR OM (H' I.lcl'l' HNolWNol I
IN$IOJIN-t CPU -S.I.Ch IP'·D IIllll byl.IR.a.M ) ' .ts uo.J 20'1 PR OM
lNSI04ON-t CPU (~Byles RAM) 24.M Il'SlJ I14S1SI1 JlX. Pfl OM (O llin Coll. CIOrl
INSIIIlON CPU-'" Bytes A"'M :M.ts USIIS iIO'lIi B'1I011' PROM
INsaol JN CPU .. / BU IC "', cro Int.,P '.'" :t.M USU Jll lS_) 12><. T. I SUI. BIIIOII ' ,"ROM
""* CPU ,.flo I2SISS IK PROM
To.l5'!OQ.JL. MP U-K.B 'I )9." - 0 ... , Jll Mo,. PR OMS Ust.d ,n 0 .. , CII .lIO,-

- ---SHIFT REGISTERS- - - - l == =-- ----:- - ROM·S - - - - - - I
... Mi(lOM OUolI 2$·8 't Oyn l""(
MloIl SOJH DUl l se-en Oyn lmlc
MMloCIIiM OUl l1(1O.011 SlItlc
J,lMUOM Ou ll ... ·OII ...«umu lito r
MMI«lIlN $ ·iJlt Oyn l mlc
MM'OUN I~Olt Oy nl m lc , Accumu II IO.
MMSOMH !oOCI/SI2-Blt Oynl m"
MMl4J4N OcUllI)-Olt
""Ml4l5N Oct l l1l)-81t
25oil4 V(\4OlAI 1ll24·t lt Oyn lm"
2SIIN H • • U.011SlitoC
2522V OUI II»ODlt 5I1 U(
2S24V SI1-8 1t Dyn l "" C
2Sl'iV 1Q)4·t lt Oyn .lm lC
2Sl1V OUII2K·Olt SlIl lc
2'ilIV D Ul l 250-811 SlI tlc
~V O Uoll 240-8 1t 51111C
2S1lN Q Ulll1O- 81t 51111c
)MIPC "!lIlIO Yl lSO)

INseoao...•
0'"1212

""""0'"12"

0"""
""""""""0"".
I N~J'N..,..
0"""0"""DPL'"
DP" "
0 .......
DP,,.

D""~
DPU "
0 .....

0"""
0 ....
OPlJlO
OPiJII

JOYSTICKS

D

5K Linea r Tap er Pot. . $5.2 5
10aK Lin ..r T.per Pots . ... •. • , $4.9 5
4 0 K (2 1 V ideo Cont roll er in Case . . • $ 4.9 5

JS·5K
JS ·l00K
JVc...o

Haavy-duty leads. colorcoded.ln.ulat.d .lllg.tor c lip o n u c hend 15"
long . Two IIch bl a ck, red. blue. while a nd ye llow.

#ALCP (10 per pack) $2.95/pkg.

•
JE215 Adjustable

Dual Power Supply
General Description: The JE21S is ill Dual Power
Supply with independent adjustable positive and nega­
t ive output voltages. A separate adjustment for each
of the supplies providesthe user unlimited applications
for Ie current voltage requirements. The supply can
also be used as a general all-purpose variable power
supply. F EA TU R ES ;

• Adjust.bll r l g u l. t e d pow.r supplie~.

pos.•nd neg. 1 . 2 V D C t o 1 5VDC.
• P o w e r Output (lich .uppl",) :

5 VOC @50 0mA.1 0 VDC @750m A .
1 2 V D C 4iI 5 0 0 m A. and
1 5 V DC (!i:I 1 7 5 m A .

• T w o . 3 ·t . rmi nal ad). IC r . g ul . t o r s
w it h t h erm . 1 o .... rlo.d p rot.ction .

• H ilt sin k r l g u ll t or c o olin g
• L E D " on' · ind ic.to r
• P rin t e d Bo. rd C onst ruction
• 1 2 0 V AC inp u t
• S ia : 3 · 1/2"w x 5 · 1 / 1 6 · · L x 2"H

JE215Adj. Ou.1PoworSupply Kit (n shown) . . $24.95
(P ic tu re not sh own but l im llar in co nstr uctio n t o .bo.... )
JE200 Reg. Power Supply Kit 15VDC. 1 . mp l . • $ 14 .9 5

JE205 Ad .pter Brd .lto JE 200) .±5.!:9 8t t 12 V . $ 12 .9 5
JE210 V.r. Pwr. S pl y. Kit . 5· 15 V DC. to 1.5 . mp . $ 19. 9 5

F. a t urn:

~~ • Outpu t: 1~~gg: t':=":'I~np::::

..., • ~:~~~~11:ls::ZtconnKled lo r

• O....r 11 s q ua r. lnc h. s of a c t lY' ce ll
l u rf ac .

I :::::~i~:'I:~~~~Vb~~~;~:nt.
· O'rerall pilMI II, e:
4 '4 " L x4~"H x w- e

Th. J E305 Sola( Cell Pa n.' KII con tSlns 20 .ach s o la r cells On the
paMI boa rd ar. pow.r hn. taps wh ich a llow t he us er 10 seleel voltages
(on l Yolt a g. a t a t im e ) Irom O.5VOC to 1OVDC. Th. application I ol aach
~an'l c a n be lur th e r ellparw:fod by cou ph~ addi tio na l pa ne ls In so ries

s~a7~~~I~~~~~eO[h~ncE:::~lte~~~s";~r:1~~r:~~~:'7:tr;~6i':n~I~r~~
ta bl. tr . ns ls to r ra d io s . s mall ballery powered casselle tspe p la yer s
an d unllmlled . xperim.nta t sol.r pr Oj.cts .

JE305 $39.95

EPROM Erasing Lamp

~~=duclorClockModules
12VOC

A UTOMOT IVEI
INSTRUMENT

CLOC K
A PP LICATIONS;
• In ·das h .utoclocks
• Ah.f-mukat au to !

A V clocks
• Ai rcraft·ma ri ne e lks.
• 1 2 V O C o pe r. lns tr u.
• Por t . bl e/ b atter y

p o we r.o in strumnt s.
Features:Brigh t 0 .3 " green diw laY. Internal cry stal t ime­
b ase. '!: 0 .5 sec. IdlY accur . Auto .displav brightness control
logic. Display col or filterable to blue. blue-green. green &
ye llow . Com plet e - just add switches and lens.

MA1003 Module (J."'''Lx1.75''Hx.''''O). $ 16.95
CLOCK MODULES

M A 10 23 .7 " R ed D igi t al LE D Cloc k M od ul e 8 .9 5
M A 10 26 .7 " D ig. L ED A larm Clock fT h erm om et er 18 .9 5
M A5036 .3" R ed D ig it a l LE D ClocklT imer 6 .95
MA 1002 .5 " R ed D ig it a l L ED Cloc k & X f o rm er 9 .95
MA 10 l 0 .S" R ed D ig it a l L E D Clock 7.95
MA 10 32 C BA .5" D igit , l LC D Clock 17 .95
M A1 04 3 .7 " Green D ig it . 1 LED Cl oc k 8 .95

T RANS FO RMERS
1 0 2 · P 20 Xfo r me rfor MA 102 3 .1 0 4 3 & 5 036 Mod s . 3 .49
102 · P 22 Xfor mer f or M A1 026 C loc k Modu les 3.49
102 · P 2 4 Xf o r m e r for M A 1 0 1 0 C loc k M od u les 3. 4 9

• Er , 2 708. 2716. 1702A. 52030. 52 040. et c.
• Er up to 4 ch ip s wi th in 20 m inute..
• M.inQ in. co nst. nt ex po su re di st a nce of on e inch .
• Sp eci .1 conduc1;v, fo am line r elim ina tes ata t ic bui ld-up .
• Built-In ..f tty lo ck t o p rev e nt UV ex p o su re.
• Comp.ct - on ly 7·5 /S" x 2·7 /S " x 2"
• Complet e w it h holding tr . y for 4 ch ips.

UVS -11EL Repl . cem ent Bulb . •. • . . •. • • $ 16 .95

UVS-11E $79.95

ALLIGATOR CLIP TEST LEADS

~~

~ Sun Power Your Electronics!
~ SOLAR CELL PANEL KIT

CIRCLE 9 ON FREE INFORMATION CARD 111



KIT ONLY
$349.00

KIT ONLY
5299.00

FUJITECH AUDIO KITS

$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 A502 DC Stereo Control center
Direct DC coupling from Input to Output
DC servo ci rcuit ry
Cascade FED 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)

Bui lt-in Headphone ampl ifier
Relay Output Mut ing

$349.00
Model A1033 Integrated Tube Amplifier

• Latest Japanese Design
• Distortionless Output Transformer using

special winding techn iques
• Most circuitry on PCB for easy assembly

and humfree performance
• Output 30W x 2 Ultra Linear

(Switchable to Triode)
15W x 2 Triode Output

(near classA performance)
• THD under 0.4%
• Frequency Response 30- '30,000 Hz (-ldB)
• Separate Pre-Out and Main-In KIT ONLY

$499.00

LATEST AUDIO TECHNOLOGY
FROM JAPAN
Model A501 Power Amp

• Pure Class A 25W + 25W·
Switchable to Class AB t OOW + 100W
Swit chabl e 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 " comprehensiv e protection
circuitry
DC circuitry with limited use of NFB
High Efficiency Fluid Convection Cooling
THD under 0.007%

7.50

3.19

3.Z5
5 .50

.". l9

. IS
'.50."1.29

.65...
1.40

."."1.l9
l.l5
I."

. 45

.".".". 75...

1. ns .500
141S6 .6<t
1<t157 .600
741S1 .75
74160 .70
1'161 . 7'
1.1 52 .15
1. 113 .15
7.1 U .1 5
7'U' .es
74110 1. 500
' 4113 1. l 5
7.17' 1.~

74175 . 15
, .17 6 . 70
HI H . 10
74110 .n
7111\ I . IS
, .1U . 35
7411t .SO
741t1l I. IS
71191 1. 15
14ltl .SO
74ltJ .7t
741,. .1 5
14195 .n
741M .10
74U1 . 75
141M 1. 40
14199 r.es
7.S2tlOJ. 7S
14Z19 .65

74111-1
7411t-14
7411I-1
1l 1OM-14
141411I-14
145611·1
1451'1-1
1.""-14
llOO1l·16
22OP·8
110M-I
»4611I- 14
301111-16
JOWI-1 6
)9OOlt-14
751S011·1
n4SQ1i1-1
1S45311·8
754911t-14
7549l11-14

F ",,"c t 1 0Il ~Nrl tor 3. 79

All .... Cl ock
( .II , "4. r ( lo ck

0Cl& - 4000

l . l 5 4020 1. 1. 40<, .os
." 40" . t5 40<1 1. 15
. IS "" .ss "" . 11
.os 40l ) . lO "'. .l9
. ll "" . 75 'On .M
.ss ..IS .ll .." .l9... .." .Il .. n . l9.os 4021,.15 '0 7' .".os 4OlO .n "" . l9
.IS ..n .t5 "" . JO
.Il 40401.15 ' 511 I. IS
. t5 "" 1.70 4521 '.50
. t5 ..., . t5 4SlS 1. 50
. 54 ..., .es . to. ."I. " .... 1,,,
. t5 .... .os

,OJ,

7905 -5 V 51. a
1912 - 12'11 I . a
1915 -15 Y 1. 19

VCU ACl
"flOULATOtS

7105 +5' n . 19
1101+IV 1.19
7112 +1l't 1. 19
7115+15Y 1. 19
l U4+24' 1.19

WAlL KlUII:T TAAIlSFtWW:1l.
117'1/1Z"AC 2SON 60hz n .15
117"/1 2'1AC 1 &lIP 60hz 4 . 95

£W CI IlCUITlo

11l)101l- 1i S . 95 .I.R41 16111 - 14 S1. 19
lRl10 1. - 16 . 95 U 420Vl - l ' 1. "
U llOl't -l' .9 S X114Z111ll-14 . ' 5
Iltl106lt-1& 4.50U45581t·1 . 95
XII1lO nl - 14 3. 49U4n""-1i . 95
XRZ56nl-1& 1. 49

' i fl ", 4 . 4 ~· I 1 .U · I 1.11 ' , ,,, , n.»
l i ll CII! ~ .1S - Il.U · 1 1.54- "1... 4. \ 0
"tI",r e.ee- ~ r.u - Il .OO·,... , 4 .1S
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151 OFF ON ALL ITEMS LISTED IN THIS AD
with ord er of $25 of more

scanner list ings : FBI, Secret Service, FCC, Cus­
tom s, military, etc . $9.95 + $1 first class mailing.
CRB RESEARCH, Box 56- RE, Comm ack, NY
11725

SAVEl Calculator repairs. Most failures fixed by
hobbyist. Troubleshoo ting/repair guide. $3.75. 12
Sandalwood Rd., Dept. R9, P.O. Box C-5525, So.
Burlin gton, VT 05401

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON­
ICS, Box 82-F, Skokie, IL 60077

more classified on pag_ / /6

RECORDS- tapesI Discounts to 73%; all labels; no
purch ase obligations; newsletter; d iscount divi­
dend certificates; 100% guar antees. Free details .
DISCOUNT MUSIC CLUB, 650 Main Street, PO
Box 2000, Dept. 3- 1181, New Rochelle , NY
10801

INT ER NATI ONAL ELECTRON ICS UN LIM ITE D
4] 5 fI~~ , ~y:et'l~ 1 934U

lEU PROJ ECT OF THE' ~NTH

_."."r~.

TMNSISTOAS u pt - ID pt-lS , k- l eo 1000
~ TQ.. tl It," 5.25 1.[5 3.25 n . OO . l1u
ZIIlUlA re-sz "'" .se 1. 75 4.00 15.00 .1)u
ZICllllA TO-II ", " .4S 3.50 1.00 19.00 .2Me
ltl)os3 TO-S trlPlt .55 5.00 11. 75 45.00 ."2u
210904 JO..91 "If .2 5 1. 65 a.es 12.00 . l OeI
11ll)toI lo -n "tI, .2 5 1. 65 3.25 12.00 .1 0lt.

PATrt: IIIT IT CIlEtl . lOl lY OIlO£II .IJI'5ICOD , MC OR" ISA. ADO $1.2S FOIl 5HIPP I"G/ HAllltl I IllG
III U.S.. CAIlAOIl. ANO It:XTCO. ONII CMTIII£S ADOS1. 50 Pl US 5'l; OF C*D£R TOTAL . WCtS
It./ST IE III U.S . S DIIAWIl 011 U.S. IMl . AOO ITIOItAl CHAIUiE FOil \JlO5/COD OR IUIt: LAI£l(AIII ) •
CALHORJI IA 1l 51D£ItTS ADO SALES TAl. ltlllll""" oatlElI S10. OO

0Il0[1I1 FIIOtl50100LS , GQY[RtK IITS AIlO IlATEO I USIII£5U 5 (5U1JECTTOUP/I;CIYAL)ACC£PTEOOlll
OFFICIAl PUIICIIASE OJIO[ RS. TU MS: JUT lO , FOI ~lPI'IIIIG POIIIIT. MINIMlIt DRt'U 520.00.

~

META LF IlM ltESISTORSI /411

~ALI~~~:~~fY l l /""ttTot'l q t y ~. pk- 5 pk- l0 pk-ZS pt.-l oo
l ... ~ tM'- 5o,p.JOC 1-999 s.zs . ' 5 1. 10 2. 00 1. 50
. 1 1I· 4 i1 I . lSS · 1 00'l , (~I I OOO- .l5 .6O 1. 00 1.90 1. 00
COl.T N"'" SOOO· . 25 . 55 . 95 1. 10 6 . 50

STAH DARO IS METAL FlUl VALlIES nCM 10 C»lMTO 1. 21 IOIC

100- 1000­
.os.• .04e•
. 07.. . 06t •
. 11" .101t•

.os.• .04e.

10- 100-
I .JOIt.l .oo..

..
S1.3S

11lJ06.4 15/S 1. oo
1114001 12/S 1. 00
l1f4OO7 10m .DO
1114148(11191. )

15/.$1.00
t".e1'.n1 .... 41ode '

lUS1 .DO

TAKTAllflWAtITORr:1T
SOLIO 01' tZcn

a i-S titt (CN . fr lllll rell t o
9'""" b1I"'fwe~i"9 polnity )

1- 10. 100-
. , Se• •1Se• .6Se.

. 1uf /3 SY Z.Zuf /2OY lo."f / 25Y

.ZZ'lIf/lS' ) . lu f/ :J5" lSlIfllOY

. 33\1f l lS " 4 . 7uf / Z5' Zlllf/"Y
hf/lSY · 6 . ....f llS" ·)3\I'/1 5'f
1. 5uf l lO'f

T- 5 Sclot .beI", 521. 5(1
T-5<: Sc" \lP, lld l ll c. b1... t

( l S dr llit r ) lJ.SO
T- l 0 101t. oflbo.... 49.50
T-1 OC 101t. s llPPl1 . d III Clb111ft

115 dr_ rl 5t.SO
T-5<:.r T-I DC ' 11.1,,1119 n .oo

£L[CTlCU TlC C.YACITOR r:1T
Al IAl LUOS

lYt / 50Y 2Zuf/ 5OY lZOuf/SOY
2.211tlSOY )]ufIlSY 47011( / )5'1
) .Jllf/SOY 47llf/:J5Y l000..t/3SY
• • 7I1f/SOY l OO\lf/lSY nOOllt/4OY
1011f/ 5OY 15Quf/ 1SY

[AS Se. ot . bowe Sit . SO
EA5C Se. $11""ll , d I II c .b1Mt

(15 dr _ r) n . se
EA10 JOlt. lIf 'bo", 21.50
EA1DC 10.. , wppll . 4 h u b1I'lft

( 15 drlwt r ) 37. 50
EASC or EAl ot ,lI i ll, 11I9 53. 00

MINIATURE CEJMT Tll:I"'E1I
511191,tll", ~to aol4 •
. s, ~ ZQt; l~oC IT
. IS· 1l1g1l X .150", i .
SOC\oIwI IX. lOr: lS I 5"1
100X. 500«: 'M

.. 10· 100·
n .oo S..". S.7 "1I

(gpt r ltfS f r . 4'f - 9Y)

CIRCLE 47 ON FREE INFORMATION CARD

SIIbMI"itturt 4lffuud
. 12S- 4 x. 21"1

pk-IO pt - l 5 100- 1000­
Ilf:D Sl. OO St.25 . 08u .01&11
ClUR 1.10 2.50 .09t • .0I5u
lOI:££JI 1.40 1 . 25 . 111.1 .101t.
YHlOW 1.40 1.25 . 1111 .1 01t.

L[ O /IQJXT11lG CLI' , 11110
fo r .20" (jlllOo) lED

,t- IO pl -ts pt-1 DD 1000-
Sl .l5 2 .15 1.00 .OIH

D I ~WITCMU

II 10- 15-
4s- Spill 5' S! Sl.6SS l. 55t d l. 4,..
Isw 1"fIlS~T 2. 101 .9 5 1. 15
10, ,, nlpl" S'51 Z.20 2. 05 1. 95

DIDOES

PLANS & KITS

"TOP secret" Registry U.S. Governm ent Fre­
quenc lesl 4th Editlonl 120 PagesI 50,000 latest

ELECTRONIC portable air cleaners eliminate
99% pollen, smoke, dust. Free catalogue. LEC­
TRONIC SALES, 3338 Rollingwood Drive, Wood­
bridge, VA 22192

TELEPHONE or office bugged? Latest detection
equipment finds out fast. Literature $1.00. CLIF­
TON, Box 22Q-M, Miami, FL 33168

FREE speaker catalog! Woofers, mlds, tweeter s,
hardware, crosso vers, grille cloth , plans, kits,
information, much more . Discount prices. UNI­
VERSAL SOUND, Dept. RE, 2253 Ringling Blvd .,
Sarasota, FL 33577 , (813) 953-5363

POLICE/fire scanners, scanner crystals, anten­
nas, radar detectors. HPR, Box 19224, Denver,
CO 80219

SPECIAL FALL SALE

CfAAMI C DISC CAP4CITORS WI
l p~ 4Jpf n"", !'(Y l 'Pf
Sl' t 56p1 l1 0pf . 010l1l '

~~f ~':~ ~~; : ~~~;
I lpf 100f t ' (lOpf .DXlMf
U p' l 20pf .OOllllf . 05o. f
Vpf l SOp, .OOls.r . 1.. ,
Upf 18Qpf .003ll(

l p ( t o . OSo-f
.. pt - l 0 pk-lao 1000­

S. lO . 15 7.00 .~•
• I_f/ l av clhc.lIZ-cj

5.251.25 ' .SO .000 i

nUllICC UAtITOItr: 1T
5uof .bo", S12 . SO. ,

1n 1lC Cl R.lflIC W ACrTOaS
II pk-l0 100­

.1Yf/ 5O' . U "Jl! . l5 1. 50 .1J , .

.2ZIIf/SOY . lO- sq . • 2 . 00 . 1111

. 41I1f ISO" . 20 · ,~. 35 2 .50 .lOt.

l"OlHS1t1l fI lli l C.YAtITOU
10000t l cn
II pt - l0 ,t-IOO

. 00111' S.15 .95 6 . 50

. 001SlIf . 15 . 95 7.50

.DOl211f . 15 . 95 1 .50

. DD) :hl, . 15 . 95 1. 50
. 0041uf . 15 . 95 1.5 0
.()Ot;"f . 15 . 9 5 1.50
. 0111f .15 .95 1.SO
.01 5wf . 15 .95 1.50
. 02Z1I' . 15 .95 7.5(1
. 0 ) J\l f . ZO 1.00 JO.OO
. 047uf .lD 1.15 10 . 50
. 00"" f , .25 1. 30 12 .00
. 111f .30 1. 15 U .50
• 15llf . 35 Z.ZS 14 . 00
•2211f .402.55 20 .00
.3)uf . 45 2 . 15 lS.oo
. 4711' . 50 3. 50 30.00

I'OU ESTU W At H OIt err
S u of .bo", SI4 .95

TNl1A!.l." W AClTOl.S
$lIl l d lIl p · rldhl

100-1- te-
. I. fn n .J5 .JO .ee
.ll.'/35Y .J5 .n . 29
• 3311f/35Y . J5 .n .29
1. , / 3n .17 .az . JO
1. S- O l DY . 17 ." .JO
2.2_.f/10Y ... .J5 .n
3. 3II' /35Y . 45 ... •J5
4.1""/ 16Y . 45 . 40 .cs
4.1 .'/2 5'11 .50 . 45 . 40
5. kt ' /l OY .50 . 45 . 40
' ."fI6Y •50 . 45 . 40
'."f/1" .55 .50 . 45
l OItf/ 20Y .OS .55 .50
1511f/6Y .se .50 . 45
ls-t'llO'f . OS .55 .50
22Jrl'1l0'f .OS . 55 .50
lz-f/U" .n . 57 .sr
) )lf / " .OS . 55 . 50
3311f/1 0Y . 70 . OS ...
47.'/6'f .ts . 70 . OS
56.flU .OS .ts . 70
l oc-t/1OY 1.2 5 I. JO 1,00 .

U H TIlClYTIC W ACl l'OIIS
uh1 1...,

tee-l - ".II1f/SOY . IS .u .re
Z. 2IIf/ 25Y . IS .u . 11
Z.ZIIf/ SOY .IS .u . 11
3. 3IIf I 50'f . l6 .u . 11
4 . 711f16 lY . l6 .n .11
l Q111f/3 5" . l6 .u .11
l Q11f/ SOY . 11 . J< . 11
lc.f/1SOV .u .u . J<
2211fll6Y . 11 .u . 1l
ZZaf/SOY . lO . J< .n
lSMf/Z5'f . lO . J< . 1l
X.f/ZS'f . lO . J< .u
3)1 f/2S'f . lO .u .n
4Jaf/l5Y . lO .u .u
l oo.' /1 0'f ." .u . J<
I(1)of /16Y . 70 . lO . l6
l 00Mf / lS 'f .ll ." .17
1$011'/25" .n .70 .lO
llOMf/16Y .n ." ."ZZ6lf /ZS" .Z7 . ll . lO
3X-' /1 n .29 ." . ll
470.'116'11 . JO .n .ll
47(1of/3S" ... .n . l6
soo.f/15Y ." ." . llen l OOl:1M~ /1 6Y . to .OS .eo

() lOOOMf/ lS'f . t5 .to ."n oo.' /1 6Y 1.25 1. 15 1. 05

Z lzoc.-f /40'f 1. J5 1, 10 1. 00
4700-,, 16Y 1. " 1. 2S 1.10

0 47OQ1,f / 5OY 1.45 ' . lO 1.15

a: r.dh l l ..ds

l- I - ". ' 01>-
1. f /5OY . IS . 1l ."() Z.2Mf/lSO'f . lO . IS . 11

W 4. 1. " 35'f . lO . IS . 1l
...J la-'/1n .IS .Il . 1l

W lo.m60" . lO . IS .1l
lOMf/SOY . 17 . J< .1lI
4"" /3 5'11 . lO . l6 .J<0 8OII, /4 OY . IS . Il .11

is l OO1lf /2 5" .lO .l6 .J<
ZZOMf/lS" .n . ll . 70

< 47o.fllS'f . ll . ZO .n
a: 1000.'/1''1' ." .eo .15

112



449
Set of 3

Ideal for Winding Colis
Assortment includes40 ft. of 22­
gauge,75 ft. of 26-gauge,200 ft.
of 30-gauge. 278-1345 . . set 4.49

74lS123 276-1926 1.49 1.1 9

74LSI38 276-1939 1.19 .99
74lS161 276-1931 1.39 1.09
74lS1 64 276·1932 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

Magnet
Wire

Now- PC Boards
In 2 Steps!

249
':::{y .. Set of 4

Direct-EtchDryTransfara. Just rub
your circuit (strips, circles, Iepads,
etc.) onto board and you'reready
to etch! 276-1577 Sat2.49

4·8jnary Counter
8-~ Shift Register
Quad0flip Aop
Up.1)own Binary Counter
0ct1J lIMiting BuSl1.ine

Oriwr
OCtaI3-SliteNon·lnv.

Ori~r

0ct1J NOll-lnv. Bus
Transteiver

Hex Buffer (3-Slite)
Octal 0 latch, fal l

Through
0ct1J 0 AipRap (Edge

'Ii'

QU4d 2·lnpUl NANO Gate 74lSOO 276-1900 .79 .59
Quad 2·lnpUI NOR Gate 74lS02 276-1902 .79 .59
HexIlIYerter 74lS04 276-1904 .79 .59
Quad 2·lnpUl ANOGate 74lS08 276-1908 .79 .59
Quad 2·ln UIOR Gate 74lS32 276-1915 .89 .69
Oual0Rip Rap 74lS74 276-1919 .79 .59
4-B~ Bi·sUb!e latch 74lS75 276-1920 .99 .79
Decade Counter 74lS90 276-1923 1.09 .89
Retrig . Monostable

MultivibratOl
1018lJetoderi

oemu~ lexer

Top-Quality LS ICs on Sale!
Save Reg. Low 59¢
~:330/0 As 79¢

• Faster Than TTL • With Pin-Out & Specs

Description Type Cat. No. Reg. SALE

Build a
Power

Supply!

Steel frame. 120VAC primary.
Center-tapped 1BVAC secondary,
rated2A. 2¥.x2V.x2:'
273-1515 6.99

18V Transformer

699

DPDT DIP Relays

449
Each

Fit
16-Pln
Sockets
12VOC, 2SD-Ohm Coli. Contacts:

~7~f1~t .1 ~.0.~~~: 4.49
5VOC, 5O-0hm Coli . With fea­
turesof above. 275-215 . . . .. 4.49

Microwave
Diodes

199

Pkg. of 2

H·P 5082·2835.Manufac­
turer's prime! Low-noise
Schotlkyswith 1 pI max.
capacitance.
276-1124 1.99

FitsDIP socketsor PC
boards, measuresonly % x
%x 7/i.15VDC, 56-ohm
coil. SPDTcontacts: lA @
125VAC.275-216 . .. .2.99

computer
Connectors

499
Each

Dto A Chip
NEW!
449

Put Your
Micro to Work!

OAC801. Producesup to 20V
peak-to-peak output with a-blt digi­
tal input. 16-pin,data included.
276-1791 4.49

~ O·Submlnl Male. Plugs into
RS-232jack. 276-1559 . .. . .4.99
00 D-Submlnl Female. Ideal for
extensions. 276-1565 4.99

Hobby Motors

NEW!
Only

99¢
Pkg. of 2

Ideal for models, solar­
powered projects, or as low­
voltagegenerators.1'h to
6VDC.With gear.
273-219 Pkg. of 2199¢

New 2.5x5 em
polycrystalline-type
cell. 0.42V typical.
Max.current: 0.2A.
276-124 . .. . .3.95

Solar Cell

NEW!
395

DIP Switch

Fits B-Pln DIP Socket
Four-position, ideal for digi­
tal projects and low-current
applications.
275-1304 ., ., ., . ., ., 1.49

IF Filters
NEW!

Only

199
Pkg . of 2

SFE10.7MA5-A. Qualityceramic
filters for 10.7 MHz FMlFs . Input/
output impedance: 330 ohms.
Bandwidth: 280 kHz (3 db).
272·1301 Pkg. of 211 .99

&l .
Ideal for Building Receiver Circuits!

~ MC1330Video Detector. Fully balanced, high linearity. Video
and AFT outputs. With specs. 276-1757 2.49
00 MC1350 IF Amplifier. Built-in AGC. Usable from DC to
60 MHzl For video and audio. With specs. 276-1758 2.19
&l MC1358FM Detector. IF amp (100 kHz to 5.5 MHz), limiter,
FMdetector, audio driver. 14-pin. 276-1759 1.79

Let's Wrap!

00
Low 169
As

00 Two-tone "top hat" for W'
shafts.274-423 .. . Pkg. of 211.69
00 Neat"metal-look" for W' shafts.
274-424 Pkg. of 211.89

Retail prices may vary at individual stores and dealers .

Adjustable Zener
IC

NEW!
189

2.5 to 36VDC Range
TIA31. Willsinklto 100mAoUse in
voltagemonitors, series regulators ,
over-voltage protectors. B-pin with
data. 276-559 1.89

ladl8/haeK
A DIVISION OF TANDY CORPORATION

OVER eoooLOCATIONS IN 53 COUNTRIES
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. •• • ••• • •••• • ••• .S71XT
• • . , •.• . ••• . • . . .. $849

• • •• .SQ095

. ._sm
.S10?".

.. .. ... .. . . •$fI'r.
• • • • . • •S8'JA1

. . . 114D.00

S·l 00 Sound BoI rd , •••••• S304 95
8080'" CPU 34 95
32K Stale RAM (21141 •... 39 95
8K Eprom 12708}. . •••... ... 24 95
270812716 Eprom , 34 95
K;P Plo1o Bd .. • 2295
V-e lor 8800 Proto . ..••... . 22 20
V-e lora803 11 slot 1.48 •• • 19 95
K; P Ext. nder wlCo nn.•. ••• 18 9S
13 Slot MolhIl' Board('NMC!32 95
9 Slot MotherBoardl'NMC) ~29 i 5
8 Slot MoI,*(ExPliooable)_34 9S
floI:lpy PCB I. · SHUCAllt! . • . ••399S
Sl 00( AY5-89101Sound Bd.-30495
Apple Soun.d BeL .•....• .. 249 5

SANVO·
MONITORS

VM4!5Oll9" BW
Sale Price 159 ,95

0 1,45012 12" BIW 23V 00
OM51121 2"Or..n 24900
0 M801313 WCotor 415.00
NEC Gr••n 25V.00
AMOEKILEEDEX Video 100149.00
AMOEKILEEDEX 13"Colorm,00
AMKEKlLEEDE~ 12" Green 11'9,00

TfRMS; U.. chIdI. we. VISA,
AMEX, CB. Ol' COO. COD r.etUltlS
2~ depot'l CIl. roe 0 1Oe11pMliase
rncllKle expor.bon Gat. , Forl1Qn pay
U S Fund" Order tIy phone. ma~ or
TWl( MINIMU M $1000 ~a.. in-

~~~·tr;An~~=,:t
2 Ita. FOf IUrlac:. add 30C for~
tlOr\&l lbl , FOl'."add 7oe: IOf aodt­
IIOr\&IIbI FOREIGN: Add 10'l1tshop­
pongand tland. ng COO's$ 1 85 extra
No! responSlb4t 100 typos. Soint
Ilems subtlet lo pnor sale_We re­
....... roght to . mtl quat'lt,t.... SOt'III

l!em.S<.Citedto~metaladdll'.

Re-f. <1 pncong m.ly ...."" from ~l
Ordll' . Wer_l tle nght to sub­
$I1'ule m.nufacll6.r

CTS DIPSWITCHES
CTS206·2 1.75 CTS206 ·7 115
CT5206 -04 1 75 CTS206 ·8 1 95
CTS206 ·5 1 75 CTSW6-9 1 95.
CTS2Q6-6 1 75 CTS206· 10 I 95

CONNECTORS (GOLDI
OB25P IRS232) : •.• 3 25
DB25SFema~ 3 75
Hood 1 25
SelwlHood , Sate •• ...•• .• ,$ 7,50.
2 2/" 04W Ni. SIT.,KIJ.4 " ••..••. 2 95
043186 WIW . SIr . MOT ••••• • 6 50
5O/1C05- 1ooConnoc:torw,w . 04 95
50/ 100 5-100 Corwwtdor"" .• , .. 395

NAKED PC

FLOPPY DISK I/O
1771-01 8·&M,"o/~ 2495
178 1 Dual Floppy . . . . . •. 29 95
1791-01 DuIl Ftoppy •• 36 95
1791.o2 0 ua1Floppy . • • • • . 44 95
1793 00 . OS Flopp y ••.•••• 44.95
1797 0 0 . OS Floppy •.•• •.• 54_95

i~:j grC::k~~~ ~~ t.o.r. : : : : : : ~:.~

FLOPPY CHiP SET
Double Oen 'il)'
Double Sidld Inc l lJdes : 1]V7

$79.95/set :m
AID CONVERTERS

8700 8 b11 Drn.l l) •• 13 50
810 1 10 bola.nolry 22 00
81OJ 8 boITS . . . . . . .. 13 50
90400Volt to Fr-o eon... . .. 7 25
8750 3' I Oog,1BCD •.• 13 95
1408 l 66 bol . . . .•••••.• 39~
10408L 88 b11 . . . .. ~:.S

~~.t~~ .. :::::::::::::::: ~ ~~
OAe 100 ..• .. •••. . .. •• . 9 95

TV CHIPS/SOUND
AY385O!>1 6G.arne$ B!W . :. 4 9~
AY385 15 Colo<Con...erter •.• 295
AY3860 J- l ROoldrolce Game .• 89~

AYJ8606. 1 W'l*)ut Game 9 50
AY38607· 1 51>001'"", Gallttry . 8 95
AY38 910 Sound GeI'te,ator . .. 12 95
SN76<4 77 TISoun.dGene•• tor .• 3 95
t.4t.45320121 TIl SYl'lChGen . 995
...1.15369 Pre5Cal.r .. • 395
l M l 889 RF Modulalor , . . 3 i 5
t.41.157 100 NSC Color TV . . 69 5
t.4M57104 Clock Gen •...•. 37 5
M&R Modulator. . .. 2995

WAVEFORM GEN .
8038 Functi on Gen . • • • . . . • •4.50
MC04024\1CO 2,95
lM566 VCO : .••. .. 1.95
XR2206 Funchon Generator .•. 5 25

SHIFT REGISTERS
25Q4V.••• 1 49 MJ.45OOH •.• 50
2507V .••. 1 49 MM5056N 295
2517V .•.• 1 49 MM5060 N . 2 95
25204V •• •• 1 49 2510,1, .... 1 95
2525 1.49 28047 . 4 95
2527 1.049 33041 0495
2528 1.49 3351 17 95
2529 . .. .• 1 49 3357 ..•... 69~
2533 ..••• 1 049 9403 ••. 24 95
3347 595 9408 . . . 9 95

~PRINTERS
~ / EPSDN

MX·SO $495.00
MX·80 FT .• . .. . . . • • •• . . .595 ,00
MX·1oo .. • .895 ,00
MX·10 425 ,00

Centr onlCl 73D . . . .. • ••. 799,00
VIst. V·300/25 cp, • ••• • . 1495.00

V·3OOt45cps . . . • . 1795.00
M.llbu 185 . . ••.• •• . • . 1m .00
Anadlx~l .. .. • • 1450.00
Bu . 11 800 MST 549.00

IC SPECIAL PURCHASE
82509 64xV Ram
0P8 304 Oct . 1Drt 'l'er
OAC88EX 01,.1, Con ....

. dAlO

,..
2.V!5,..
7."
3_49

:~ r---~~~~~~.
SN75138 .49
MC10210 .49
LM33i .49
LM710CN .49
LM711C N .N 74C14 .39
ICM 104 S Pr.coS lOn SlO\7N.let'l. •. •. •••• _23 i5
ICM 7207 Oac,ll.tor Controt'-r . . . .. . .•.. . • 7.50
s..~ o.c.cs. COUnl.r 72 08 18 ,QS
MCl 04433P 3' 1 Oog'l Ai OCOrn.ertll . .. ..• 13 95
ICL 82 11 Vc»tag. R~e',nc I 9S
LM 18SONGround Faull IC •• .•. .....•. , 3/1 00
LM :l900 N Qu id AmpMler .• . ... . .. . .. .• 2 /1 00
LM 29 17N Freq 10Volt Con~ 2/1 99
AY·3·3550 4 ' , dO l OMM 204 95
AY'5-3S07 40M HI DVM .•. _.. ....• . . 9 95

~7~4~3x ~o:.'~~o~~t~t:~ . ::. .n~ t-:==~~~~~;;;;~.
ULN 2003 '" 7 ch.nnel Orl\ler 99
MeM 104 505 604 bot SI.l'c R.m _6 95
MOC 1003 (04N281Opt:o CoupIar 311_00
5PX33Opto CovpIe r 3/1 .00
IH 5045 CMOS SY.1tch 085T 450
UA 3045 TII IlS. Array • • • •• •• . • • •• •• , •••• . .• 1,25
TR 10C02A UART 1.95
MK 1007 Oyn. Mem. Shift Reg" . ••••. ••.• . :U 5
5318 TVen. Ollp. Circ1J1t.. . . . .. ... •. 4.50
eo&OA8 81tCPU . .•• ... .. . • ••• . • 4_9S
8700 CJ 8 811AID . . . 9 ,95
MM528ONPO 411JC2 107/TM5 40801

~:v~:~~:2~MK09&i · · · · 1 .15

7:~~~~IC .'. 8;n · · ·~M ·38·; : : : : : : : :: ~·~; 1---jiF..;,;,;,;,;;.;;';;';';';;;;;;:,.t.
1"88/ 1048 9 •• 2/199 l M 04 558 .. 3/1 li'9
l M3231( 04 95 RC 4136 •.• 2/ 199
I,4C1372 _8 95 RC 4131 2/ 1 i9
MM52i8'4A ,B • .2 95 . COJ.45027 ••. 3995
l M 377 . • . •. • .. . I 25 COM 5037 49 95
LM380 .• .• . .• . 1 25

SOCKETS

_PI". W1re Wr. p 3 L.v ..
Lo-Pro~.. .,

~
.

" " "~: ~
ae "" ..

'" " " ..
~~ " " '"ae ee '7C

" " '" ...
" se '" '"" 60 "0 ...
ZERO INSERn ON FORCE

1S P>n. S~ ~ 24P."ST.5Q 4OP,n SIO':'

STAnc RAMS

:~' ''''.. 'co
l l lOl 4Sl)fts \..E ' 30 1 l 5 ..
l 1l022SOns ~0'1 1 $9 1$$ '"
~~ ~ ~ " .69 ~~; ~:~ '"'"
i;~~~(450~SI ~~5 gg '"2114L·l Sl)ft, 1400'$1 " " '"

Ug
2114l-45(M . t404:.01 ". "" 3"
4044 asc". ." r sc

:~4OU4SOn. '" '"U..... 4:1OOA '" '" '"[ "' '''440 l .., '" ."""'091400'41 10 95 10 1!> ."""'091300'31 129~ 1\ 9:' 1 ~ ;;1I0t r s ' "Pl l l~I9341 :'1 4~' 1 ." 'J< ."~51e I K . I C"' OS '" r s '"21041 LCM-Pooo-., 04K Sla'oC9 9~ ." ."9341:> '" ..e esc

DYNAMIC RAMS
416{04118 16Kt1 6 Pin ) 2~
StttoI 84 16's200 Ns 24 9!5
04 1158K p 6 Plnl 2 49
4O"Cl4Kx I l i e p," t ..,
04060 4K. I (22 P,m ..,
40964K. I 06 p," t

~ ~~
~:~~ l H~~~WP04 104 ....
~161 '" 64K 1103 "$162 '" <CO" '"5270 49!> RAMS 660S ..,
eaec

049~ $19.95 = ..,
t ec

LED READOUTS
Plrtlll sa. '* ...... ,..
01.1'04 XIO"-d e-C-.1r«lf 99
01.107 JOG"-d e-.Maclt 99
f ~ D3~ 1 3:.1 "-d tor- C-.1,. 99
f lrOSOI 5Oll111c1 e-C-.1fl1Xltl +11 99
f~ DSOl tm 50QIIIcI e- C-.1'tlodt 99
f kOS01lSHlt 5Oll111c1 """""MedIi 99
'~ fl!,08 soc "-I c-. Anilclr(+11 "
f~MXI SOC c;r., ~C-.1'i'1odt 14'
' '''MloO loOO OrIi'l9t '- C-.1'tlodt 14'
f "'llICll8OOl flOO llIcl e-C-.1'tlodt 1 1~
flloeo1. ';)l 100 "-I c.... Moldt lIS
~·7)4JIlOO"-d4.71tt~' l S9:.

~_~~: ~~Jl"O '.~
flUll :' "-I Arr~h l 7iS
TIl3CI 1101llcl~ 0«Qy Ion
TlLJllt l101llcl ~D«JIay U S
TlLjl l 7tOIllcl 4 . 7 Itt.-...a' Ion
loINtlA 1lO1lIcl Arr,., SiS
WNI10A 1101llcl ~~ .ts
:=:~ :: ==~O~ :~~
UlQ063 300 IlIcl 0....-. CAl.eItll' I 1S
llAtt~ 300 "-1 C<T.'II"CU'iOOtJlV4Of' 11S
llAII»S1 300"'- """,,,MoldtJlVilO' ' "
l'J.IIJOS! XIOc;r., Cor-IooMoldtLt!lll' I"
llAU,,"i} 300 c;r., IMr4kMCAlf'Ill' 199
U "lX1!>4 3OO CitMI' ~C-.1'tocle""t'l ~ ' "
XA."l~1 3OO~1Illllw e-ModI~O' 1 10
llA~l JOO y.. e-ModIUfl DI' 110
MloJOSJ 3OO ~tif:'W ~CAlfIlO' 210
llAlIlX1f4 3OO ~""" e-C-.1l'1aclr~O ' 210

VERBATIM DISKEnES
100% CERTIFIED ERROR·FREEt

e n TU CU Dh llllE n lTY st.m·lIlE l i '.
TYl'f Of. SC l\l pn~ pfI'CE,80X l0

~.~~ ;-g~= ~~~~~ m~: '~::::::::-~~~~~~~·
h'!I-16 1 6 1iciitHII'I:!U cr~ Utts
• 4D.. 11 TrAU _ l ll l U lITY ~ SI. "-E SIH .

i ' , ' WIQI IEI. fGlCEIIIU T IIU
snO l SdI StcIr;ff(l TRS IO r'C S12 1 ~

~ 17·I D 10 ~H"'d"-S A«Jlt t!' :1215
~77· 1 6 16tt:M H"' d \l .(.WClH )l1S
e 4. TU ClS ....U SI. U DIU. U DU SlTY 5' .
S!JO OI $(f1$«btd$A 4SO 1,1"52 13'"
~!JO · I O 10kolI H¥ll. BASf WAiIlGCO I3"S
~· 16 16 1tOleH.II'd \l cro' SJ9ts
• , - 100-. CUTlFIEl IISKmU
f C&OO{l1 SdtSollQltOen5ot)' 3740 SlH O
f0 800·)2 )l ~.ll'd S"'Of't Dtn1ot'r ~ lJ SO
f0 lC/2{11 $(fl~~~ 3:~O 4480
'oeso{ll $(fl[)(x.t:JlrSdfrd OWJlt~~ 3140 ~~8O

VOLUME DE ALER PA ICING A VA ILAB LE
WE ALSO STOCK DYSA~L

MOS PROMS
27&4(8Kx!)TS . . .. . . .• . . .. .8Q915

~~~~(2K ~8iTS · :: :::~ :.=
TMS2718.:t 5V. 12V • .• • .• • • 17.015
27158.5V, t450HiJ . • . . . . . .••. 7'SO
2708 14SONil .• .. . 5.715

~~~~~ ~1• . . . . .• . . . :: :: : ~ ,~
MM5203AQ .• ..• .• . • •. • ... 14~
MM5204Q • • • ••• .• .. • • •. • •. V ~

8800 SUPPORT CHIPS
U l0128xS Ram 47 5
8820 •• ....•• .•..• .••••.• ,6 50
88 21 . ~~ 8 5O
&a28 Prlori tv lnt . . . • • . . . • . 10 75
&a34·1 512 x 8 Ep,om •...••• 18 95
SU5JHQ48505C RTCont •. 19 95
8147 Col or CRT . . . . .•••••.29 95
U5OAClA.. •• . . ••. •••. •. . •. 5 95
M 52s.r..I Ad.pI . r 5 95
a8SOModl~ 10 95
aaa 2 Modu 't tor 11 95
U1 1A 10MHz OSC .•... .••. 2595
&a115 a DS
saao Bu. Orl r . •••. •••.•. 2.19
MCe804SS ••.. . . •••••••••••... 1U 5
880047 249 15

81102 SUPPORT CHIPS
8520PIA- 7,50
852 2I,4ull l l .915
853O<lO2.003 ,~,005 . .. . •• . 21.96
8532 19 95
85151 199 5

8080/80811 IUPPOllT
81155/81 58 ItO 24 ss
87 55 ItO W>th Eprom . .•••••.•~ 95
820 2 D-yn. 1'1 "1 Con.t_••• . . .• . 34 95
8205 114S 138 Decode ' ••.•. .. 3 95
82128 b111/0 .. • . . •.•. . . . •••••. 2115
82 f4Proonly ln.t. •• . ••. . •.. . . ••. 52 5
8218 B"" Or I 2 15
8224ClOCk. Ol n... . . •. ••.• •. ••. 295
8224·4 (4104 Hz)... • •. ••... . •••. 975
822 8 B.... 0r, r 29 5
8n a Bu. [k l\'.r 2 95
8228 SV" Co ntro l . • . • • • . . • . 4 50
8238 S)'I Con!.. 5 50
e243 110 Elfp_... • .. . • •• •. . .g5O
8250 A'vn . Comm . • .. . • • . 15.95

:~ :j ~,,~';'r .::::::::::.:..,::g
8255 P'OQ110 ,...... 850
82 51 Prog 0 1.4,.1, 18 95

:~~; ~W1~~lro i, .i : : : : : : : ~ ~ . ~ ~
827 9 PrOQ KlybOa 'd 15 95

MICROPROCESSORS
180011 6tlol l0 8 t.4t1 S18900
18002 16 bli lo 6<4 K 149 00
I SO.•• • • • . • . • . . . . . • • • • • . .9.95
lSOA ••• ••••.•••. . . . •• .. 13 .95
':·8 (38!lOJ 169~

2550 ••.••••••.• 16.95
C0 1802 . • • . . ••• ... •• • • . •. 9.75
80&01.. • • • • • • • • •• •••••• • • .4 .75
8O&QA·4t.4H, 19 95
SALE 806 5 •• • . • • •• •• • •• • • • • • 14 ss
8008· 1 1 4 9~

290 1 9 90
290 1A . ' . . 1495
2903 4-0.1Suoe' Jloee 29 95
ThIS 9900JL 4995
CPl600 3995
6502 . .•• .• . . • ..••••••••• . 995
6502,A, . . . . . 1695
11.46100 29 95
&800 11.70
68OOB 2 0 MHz . l P95
6802P 17 95
8035 . . .. .. . ... 1 i.~

8039 .• .. ••.. . •• . .. . ...... ... 19 95
INS S073N .••.• .• .• .••••. 2495
875 5 . 4995
8748 6995
6809 ..... 37 95
8086 . . 69 95

ADVANCED SUPPORT
AM9511 .....'lh. Proceu,o< 17500
95 12 .....,th ProceuOl' . . 17500
95 13 Un.", T'm,r,g . . •• 79 95
mi5' 7 OMA Conl rolle. ... 18 95
AM95'9 Un',.. 'Sll lnlerrup t 18 95

Z·80 SUPPORT CHIPS
l aO-PIO 2 5 MHz . . . 6 75
Z60A·PIO 40MHz 12 95
Z8O-CTC 2 5 MHz 875
ZSOA.cTC 40 MHz 129 5
Zao-OMA 2 5 MHZ,. .. 2i95
Z80A·OMA 40 1.4 1"11 •••• 3e i 5
Z80·S10I0 2 5 MHz. 35 i 5
Z5OA·SIOIO 4 0 MHZ, as 40
Z30·SIO /1 25 MHz 35 as
ZSOA·SIO/ l 40 MHz 3i ..a
z.ao·SIOI2 2 5 MHz . . .•••.. 35 ss
Z80·SIO/2 4 0 MHz .••••.•• 3i 40

CHARACTt:R GEN .
2151 3<J01 ISVl Upper .• .. . .••• . i 50
2S 1 3<J05 iSVl L~' 10 95
2S13·AOJ.l3 15Vl Lov.. r.••••. • 1495
MCMM110 Al e ll Stl lUl d 12,9!5
MCM887040 M.ltI Sym bo l 13 ,45
I,4CMM150 Alpha Cont ro l 13 4!5

UARTS/BAUD RATE
TR1602815V. 12V) 3 95
AY510 13 l ~"' , 12V) 0495
AY~IOU"""' 6 '2 15'14 1/\ 6 9~
AY ~I01 5AJ 186315"'1 695
IM6402 7 i 5
1t.46403 8 9S
2350 US~IT 9 95
16 718 " "'0' 204 9~
SALK TJlJ14 72 • •• • ••• • ••• •• •••••
/ofCU0411 11.iS
4702 1495
W019 04 1 99 ">
COt.45018 ..••••.•••••• . .. .•. 1895
INS 82 50 •• •• . . • •• . • •• ••• • . . 15_95

KEYBOARD ENCODERS
AY5-2376 1375
AY5-3600 .. • •••••••. •• ••••. •• 13 75

BIPOLAR PROMS
WIde

CUltom pr~~J~~~~~P~
.. . . .. . . . • 12.05

dl TS . .4,25
)OC 4,25
)T8 .4 25

lOC '". 8.05
129 5
12lie

.. . . 12.11e
••• • • • •7_Q05

FIRST TO OFFER PRIME PRODUCTS TO THE HOBB YIST AT FAIR PRICES!
1. Proven Quality Facto ry rested products only.

2. Guaranteed Satisfaction
Call For Special School Discounts

1099 00

89900
1099 00

949.00

76900....
23900

1049 00

17,95,...
""14 95

" ..

..

j'
<I . ~" ., ,, .

ACP Price

$1499

• Z·BOA CPU -4 101Hz
. 5 u' er pr09r ammable fun cll on keys
· 82 Keys III11 l h num eli C keypa d
• 160x l 00 resol ution
· 80 ch .rac te r screen
PC-tlOO1A Mic roco mpu l er wf32KRA M ... S1295 00
PC.at)12A 110 Unrt wf32K RAM.

Pl88jln:i~:II~\Sn.I :O ;.~ Oi ;'y·e·U~;l .::::: 1~ gg
PC8OJ 2A Add ·On DUal M,ni·Disk

Oll ...e Un.lt • ••.. . .•••.. ...•••••••••. 1095 .00
PC·802JA Im pact Ma tr ix Pll nt er.

Tracto r/Fn c l lon Feed ........ • .• . .•.. 880 ,00
PC,80904ACabl e fo r PC·S02JA Print er .•.• ... 499!5
JB ·1201Mj Aj Hi Oti Resol ut ion

Green Mon i to r •. .••.• • .••.•• . . . .•• .265 ,00
JC·12020 H(A} High Resolut ion •

Col or Mon It o r IlI/RG B Input . • • .. • . • • . 119!5oo
PC-8091A RGB Cabt e lo ~

JC·1202DHj A) Colo r MOnll or .•.•••• ..•.• 19 9!5

~~la~t~~~~~;:~~it~~ g~;~~~ce ·M~~·U3·1·::: :
PC-8012A ItO Un ll Ul e '-s Man u. I •.• • .• .••.• .•••
PC-8OJ1A Du. 1D'Sk User's Manual •. • •..• • • ••..

32K STATIC RAM BOARD
2 or 4 MH z Expandable uses 2114L 's

S·100
16K 4 MHzKit .. 159,95
16K H .1Hz A&T .217.95
32K MHz Kit ... .289,95
32K4 MHz A&T . 339 ,00
B ar e Bo a rd .. • • . . 39,95
Ba re Bd . wla ll parts

less m em . . . • . 99.95

TERSYSTEMS
The Preferred S·100 Box

The new Series II CPU Board featur es a 4
MHz Z·80A CPU and full·feafure front
panel. 20·slot active ly te rminated mot her· ·
board, wit h 25 amp power supp ly (50/60 Hz
operatio n, incl. 68 cfm fan).

DPS,1. List $1795

BIPOLAR CPU SALE
Signetics 8 X 3008 bit CPU
While stock lasts 14.95 ea.

UV "Eprom" Eraser

~
Mod e l UVs"11E s eG.S5
H o ld s 4 Eo-cm s at a l ime
Bac ked by 4 t>year s
exoenen ce
Model S-52T•• • 53 25. 0 0

Pro !p.... .onar In d l l o;t n a l Mode!

CENTRONICS PRINTER

• Ceetroncs co:o;: ::~;,n ler ./ -~
• Th e 737 has eo.e ryt h ll".g Check. ~
• ~":w~~~::elhe fe at ur eS835.00 4

~ BECKMAN
..,,~df DIGITAL MULTIMETERS

"" ~ TECH 300 Digit al Mult imeter . . . , ..$ 110
TECH 310 Digital Mult imeter . . . . .$140
TECH 330 Digital Multime ter , ,$189
VC·20 1 V iny l Carry ing Case '110
DC·20 2 Deluxe Carryi ng Case. . . . . . 24
HV.211 Hi gh Vo ltage Probe 35

.1 Rp .221 RP Probe . . • . ... .. . . . . $35
Ct-2 31 AC Current Clamp . . . . . . •. $42
DL-24 1 Delxue Teu Lead Ki t $10
T L· 242 S uare Test Leads . . • • .. . .. $6

NEW! from ZilO~.';;;'_
Z-8 CPU comes with 1 " .

Tiny Basle & debug ' $69.95
p ~og ram on the LC. I w/data

$2 4.95 TRS·80/APPLE $24 .95
MEMORY EXPANSION KITS.

4116's, 16K (200 /250 ns.)

16K 8 pes fa, $24.95 RAM
Specify Computer

Call For Volume Pricing

NON·L1NEAR SYSTEMS. INC.AI~
1OUCI11 l tiT 20 llW

DIGITAL
MULTIMETER $31995

V·1000

Zilog 6104·4TTTTTTTTT
Same as TMS 4044 but designed specifi call y
for Z·80 based systems. This is full·spec
4Kx,RAM. 450Ns.

While supp ly lasts $1.49 each.

FOR TRS 8~ MODEL I,
, PMC 8(1.. -ZENITH H89,

~:tJh~ *' S·100, etc.
~j.o~ ONLY 31000 ea

.,oJ,' MODEL V.801, .
80 TRACKS, SS

. ONLY 42600 ea.
2 DRIVE CABI.E.. 29 .95 4 DRIVECABLE.. 39 .95

S·100 WW
$2.99 each

FIRST QUALITY AT SURPLUS PRICE

2708 EPROMS
PRIME-450 Ns.

8 for $29,95

~ MOSTEK MK4015
.-" 4K Dynamic RAM

,I Refresh while supply lasts only .49'
PIn equivalent to MK4027 except has 1 ms.

eeoo MICROMODULE~ PRICE LI ST
MODEl NO DESCRIPTION PRICE
9600A Song1f! Board MICrocompu ter S495 00
9609 Advanc e-d Song/I!! Bd Co mp (6809 ) 595 00
9601 16 Slo t Moth er Boa rd 175 00
9602 Card Cag e ' 7500
9603 8 Slot Mo ther Board 100 00 .
9604 PO'o"er Supply 27500
9605 OC Inpu t Powe r Supply 325 00
96 10 Ut ,l.ty PrOlO Board 3900
96 11 Ar,l h ProciMemoryMod~ 49500
9612 BuHer~ Ut ,l,ty Prol o Board 49 00
961 6 3 2K EP ROM / RAM Module 25000

:~~ ~~~;?i.':I;I:~H~~ule ~~~
9622 ser ,al·Paralle l 110 Module 3 25 00
96 27 16K Stat oeRAM Modu le 4 70n $ 39500
96 29 32 K Sl atoc RAM 45Ot'rs 69500
96 29,.1, 3 2K Stat ocRAM 200ns 895 00
96 30 Card Ext et\de r 68 00
9640 Muil lpl e P1'ogrammable TImer 39500
96 50 8 Chann,,1 Duple x Sf!r>al VO Mod 39500
96 55 IntfolbQ" nt Tape Contlolle r 550 00
96 100 32132 1/0MOd..,le 27500
96 70 2 Con tKt Clo sure Modv 1e 350 00

UNPO PU/Jt7EO BOA R DS {.Mso Awa,la bl.~

RETAIL STORES OPEN MON·SAT • • Bo x 7329 Irv ine Calif 92713
S TO RE 'l 131 0 ' B ~ E EdJng"" Santa A n l . CA 9270S Sh owrooms. Rd a.l . War eh OUse D' 0 " ,. FOR INTERNATION AL ORDERS'
STORE " S4 ' W T"mb'. Ro .d. S.n J " ... CA .5131 • (4.') 946 .7.,. Ireet rder Lmes: (714) 558·8813 1310 E. Edinger (714) 953·0004
" Retail prices may vary. (800) 854-8230 or (800) 854-8241 SantaAna. CA92705 TWX:910·595·1565

~
FLOPPY DISK DRIVES

. ... a UMP O., . \rack 8
_ ~ ..,. • Doub le Sided

• Doub le Denllty

ACP LOW PRICE $569.95
r andom 11.4100 ,' 5....~ o ll k DrM .•• •..• •••• . ••• . • . . . ••.. 2.. " " 5
MPI 85Hj...~. 40 'rack • . " . .•. . •..•.•• .. . .. ...• . • .. ...•• 239.95
Snug _rt SMOO·5 l . - 35 lrlckt •••.•• • ...•.•• ...•• .•. . ..... 29 5 00
Shugart 500/80 1A e~ «".00
S,- men a Shuga rt Com~tlblti l.4od , 1FDO·12o-eO 2iOO
PER SCI Mode ' 2 17 01.1., , .. _, .•• . •• ... .. . ..•••..•.• . 119500
"'PI 85 2 5 ·.~ 01.11 _,. " 3048.00
WAHoo/S IOIENS 82 .. . . •• . •. ....••••• . •. .•.• . •. • . . .•• •• 2~,OO

MPI 9' Doub" Tri ck Oen ady Slng l. ~. 80 Tr. cka 37500
MPI 92 Dou~ Track Oenllty Dou tQ Sid.. 180 Tr. ck 75.oo

4K STATIC RAM SELL·OFF

'eo
~ ~ THE LAST WORD INa"
~~ FlOppy·DISK ENCLOSURES

THe. VISTA Y-1000 FLOPPY otSK DRIVESUBSY STEM
.00000 etlMn .......,._.-y~b'~~an:lIIlClI.I1lrG·u

tl l'lIdWIcaI'I.-cI Iitctr'aty'~ ......tdId~hll'lllt p¥u¥

. n:IIW'r'dlM.-n Sl\.;lrt"''''ci'MI,lI'dt-t'dI*''"*''II tlJltlofttll e s1l:lr1Ol
~_051l140~ .lnlUf\Ilrplit)'t&nI"""clIIUltttrt bUtl .

....... Ol.n OSHAsWdWdI. JOJlU1ll~FfQ'ltn" """f"mcullS

~1I 1'GtlltJ.dW';lI\IlIlIX1lmlll""'. DMklJ,ltt l!llUtlllll e~
III:llt.NfClOl'll\l:1iOll..~Ilb~hlab'lNlSyatdtpoeill(R"Grd
IIWOlO • 0rMI1UI 0JI1cI ...,....un--..ot

DISCOUNT PRICES
CMIlIfT . • • • ••. ..•. • • • • • .. . . ..• • • . .. . • . . . . $ 395
CAIlIIET"Q)W9'IdId~~~ '-W1l cDI ... $1495
CAllIEI' 'IIIllII(2)dIU:fIldId __ l~porwtfaW11"', $1995

SPECIAL: PURCHASE
$59.95 Limited Supply $59.95
16K Altair RAM Boards. Full y Popul ated as is.
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Buya
System

and
Save

you r price$ 2 4 9 5 00

New~ software
We only offe r Apple
CPM softwa re which
has been evaluated
by our software staff.

Vis ica lc-Now Belt er Than Ever 169.00 WORDSTAR·The Bench mark 01
Visi plot-Graph your Wordprocessing soft ware requi res Z·60

Vis ica lc Worksheets 149.00 & 8Ox24 349.00
Visl tre ndlV isi plot-Visiplo t VTS·80 CP/M·Wordp rocesso r has no

wfTrend Analysis 239.00 screen menus uses new keyc aps
vtstdex.-, The Ulti mate (supp lied) to disp lay Key functions
Vi~~~;~~~:~~n~~~:ti b le 219.00 319.00 New

w/other System s 209.00 ~~~~·~k~~~t~~~~f~r~~I~;t~~~~~;~~.
BPI General Ledger 299.00 l ion & cha ined pri nting 169.00
BPI Accounts Receivable 299.00 SPELLGUAROWI II proof read Wo rdslar
BPI Invento ry 299 .00 & YTS.80 Text fi les agai nst an
Stockfile Inventory Syste m 349.00 expandable 20 ,000 word dictionary
In fotory Inventory System 289.00 169.00
Microcom Microcour ier 229.00 SUPER SORT-Will sort . merge. &
Microcom Microteleg raph 229.00 perform record selec t ion on your
Accounting Plus II Biz Pkg. 1250.00 CP/M Data Fil es 169.00
Stoneware DB Master 189.00 FORTRA 8O-By Microsoft 195.00
Ston eware Ut ili ty Pkg (For above) 89.00 COBOL80 By Microsoft 749.00

ACS BASIC ACCOUNTING SYSTEM, Total
accoun t ing sys tem incl udes GIL, AJR. AJP,
PAYROLL 699.00 New

2IIannln'compu~_ s!ie~~Service . -
Apple II® 64K .~
• Z-80 Soflcard Maxi-System
• 16K Ram Card

Disk II w/controller
App le II w/48K Call tor more pricing!
Total Value $2719°° your price $2229°°

sa'Je\ For Pascal S stem add $425°°

""-ATARI' 800 & 400
Personal Computer System

ATARI 800 - $79900
ATARI400 $37500

ATARI800 Include. : Computer Console,BASIC Lang.Cartridge.BASIC
.Language Programming Man ual. 800 Operator's Manual wINot ebook.
16K RAMModule, Power Supply,1VSwitch Box.
........... Cor-cluIer C'U 5 ~~ oo ~ a oo
8 10 D,sc Or....e 499 00 '"OO"It'F~ ~~ OO Ift,( l lKh: " n co
110" •... . )()Col . ~lX: I_S,-t........... ~~oi "00
15 1',. ·.. 80C 79500 U S "~ n oo ... '-t ... "..... , ......

Ii~~ .\ ·.' 111)", U S~ nee c..oc»lO!A<;.t~--.;I ' ~ OCI
If,o. ~ .~I.' )l 'll ~s..~ noo 5A~t w~~_ ,~oo

a!lO Io" .. t ~ ( .. 1 89 ~ 'I\on lt1olOl"l"I\t\ !' .... )~OG ..... --..
P-:q ......Iltcot~ MOO am: s.x~1 noo , ~ P,A t,I~ MoO.ot l1DlIO
s.n-. -q.~ ~~t\ l~ OO l~ ~ kAt,I~t,IQl)"tIf 1 1~OD

1~.,. Sr\P" t,I'"lfo' C¥lw 1.00 p,"",~ O' Awvw~ l~OO . ,HbI
~ !4S't ~~OD ~, l~OD ~ ().wl",

~Oftu; ~~oo lnoi'C"'ua,[~ no:: ~ F", "' 1'\I9f'
Il.JsIld»ll 41:Kl~~ n OD .teuu.y c--.
UIf 'l OO 8lsc ~~, Jst( c..-;~"" "DO
~"...?t.llT" ' 1 DO ["«"" o'roI"Q 3SDO ~C~'", ' .DO
¥.AoC~ ~~ oo ~~, lSOC JIN'\l<-e-.PI' li DO

List 19B"

ADVANCED
-=::::::~COMPUTER.

RODUCTS

ComP,.t"'1\" ..ambled
W/Appll call ons

Manual

• Automat ion or
Robotic Assembly

• Education In
Robot ic Pric ipl es •

• Artif icia l lnt eli gence Experim ents
• Computer Art and Games

$169500

Arm':,~~p~l~~~~~ ~::~a~~ . . •..• . . . • $39"
Appllcations/Relerence Manual . . •$16"

AIM 65 wll K 435.00
AIM 65 w/4K 475,00
8K BASIC ROM 99.00
4KASS EMBLER ROM 8.(00
POWER SUPPLY 64.95
ENCLOSURE 49.95

TOTAL SYSTEM w/4K 669.00
SYNERTEKSYM ·1 239.00
SO Z·BO STARTER KIT 367.00
SD Z·80 STARTER KIT A&T 450.00
SO SBC 100 Z·BOA&T 367.00
SO SBC 200 Z·BO A&T 399.00
RCA COSMAC VIP 199.00
CROMEMCO Z·BO SBC 449,00

California Comput er Systems 2200

SUPER S·100 BUY!~
lo-

12 Slo t M.lnframe
64 byn.mlc RAM
CP/MTM 2.2 ...
z-sc CPU 4 MHz w/Serl. 110
Double Density Disk Controller

Interface to Vista V-lOoo Chassis

~~~C~~~~~~~:~~;T~~E 1899.00
with (2) Shugart Doubl e Densit y .
Floppy. mounted. add 1495. 0 0

'I' Rockwell Single Board
• Computers

INOVatiOij
AUTO-CAT'M

Auto matic Answer
Direct conn..,ct
0·300 Band

List 27995

Acp2459 5

CAT'M
Answer Originate ACP 169°°

O-CAT'M,-
direct Conn ect
0-300 Band .

Lis t 24 9" ACP 189°0

CIRCLE 8 ON FREE INFORMATION CARD

MC1358 1.75
LM1414N 1.90
LMl458CNIN .49
MC1.88N .99
MCl 4.89N .99
LM1496N .89
LMl 556N 1.50
LM1820N .95
LM1850N .95
LMl 889N 3.10
LM2111N 1.75
LM2900N .99
LM2901N 2.50
LM2917N 2.95
CA3013T 2.19
CA3Q18T 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
CA3.(10N .59
MC3423N 1..49
MC3460N 3.95
SG352.N 3.95
CA3600N 3.39
LM3900N .59
LM3905N 1.19
LM3909N .98
LM3914N 3.75
LM39 15N 3.95
LM3916N 3.75
RC-41 31N 2.95
RC-41 36N 1.10
RC4151N 3.70
RC-4194TK 4.95
RC-41 95TK 5.40
ULN2001 1.25
ULN2003 1.50
SN7s.t5ON .59
SN7!>451N .35
SN75-452N .49
SN75-453N .49
SN7s.t5-4N .49
SN75491N .89
SN75492N .89
SN75-493N .89
SN75494N .89
TL49-4CN 4.20
TL496CP 165

74LSOO
7.4LSOON .26 7.4LSl64 N 1.19
7.4LS01N .28 74LSl65N .89
7. LS02N .28 7. LSl66N 2.48
7. LSOON .28 7.LSl68N 1.15
7.4LS04N .35 7. LS169N 1.15
74LS05N .28 7.4LS170N 1.99
7.L$08N .28 7.4LS173N .89
74LS09N .35 74LS17.N .89
74LS10N .28 7.LS175N .89
74LSllN .39 7.4LS181N 2.20
74LS12N .33 7.4LSl90N 1.15
7.LS1 3N .• 7 7.4LS191N 1.15
7.LS1 .4N .95 7.4LS192N .98
7. LS15N .33 7.4LSl93N .98
7.4LS20N .26 74LSl9-4N 1.15
7.4LS21N .33 7.LSl95N .95
7.4LS22N .33 7.LSl96N .89
7.4LS26N .33 7.4LS197N .89
7.4LS27N .33 7.4LS221N 1.15
7. LS28N .33 7.4LS2040N 1.69
7.4LS30N .26 7. LS2.41N 1.69
7.LS32N .33 7..LS2.42N 1.69
7.4L$33N .55 74LS243N 1.69
74LS37N ..45 7. LS2«N 1.49
74LS38N .39 7.4LS2.S N 2.20
74LS.40N .26 7.4LS2.7N 1.10
74LS-42N .79 74LS2.48N 1.10
74LS-47N .79 7.4LS2.49N 1.19
74LS48N .95 7.4LS251N 1.40
74L$51N .26 74lS253N .98
7.4L.S5.4N .29 7.4LS257N .85
74LS55N .29 7. LS258N .98
7.4LS73N ..45 7.4LS259N 2.95
7.4LS7.4N .42 74LS260N .65
74LS75N .59 7.4LS261N 2.49
7.4LS76N ..45 74LS266N .59
74LS78N ..45 7.LS273N 1.75
7.4LS83AN .79 7.LS275N 4.40
7.4LS85N 1.19 7.LS279N .59
7.4LS86N ..45 7.4LS283N .99
7.4LS9QN .57 74LS290N .99
74LS92N .75 7.4LS293N .99
74LS93N .75 74LS295N 1.10
74LS95N .88 7.4LS298N 1.19
74LS96N .98 7.4LS32. N 1.75
74LS107N .• 5 7. LS347N 1.95
7.LS109N ..45 7.4LS348N 1.95
7.LS112N .43 74L$352N 1.19
7.LSl 13N .43 7.4LS353N 1.19
7.4LS11.N .• 3 7.4LS363N 1.• 9
7.LS122N .55 7.4LS365N .69
7.4LS123N 1.19 7.4LS366N .69
7.4LS12.N 1.35 7.4LS367N .69
74LS125N .89 7.4LS368N .69
7.4LSl26N .52 7.4LS373N 1.89
74LS132N .79 74LS37.4N 1.89
7.4LSl36N .49 7.4LS375N .69
74LSl38N .85 74LS377N 1.95
7.4LS139N .85 74LS385N 1.95
7.4LS145N 1.25 74LS386N .65
74LS1.48N 1.49 7.4LS390N 1.95
74LS151N .79 7.4LS393N 1.95
7.4LSl53N .79 74LS395N 1.70
7.4LSl5-4N 1.70 7.4LS399N 2.35
7.4LSl55N 1.19 74LS-42. N 2.95
7.4LSl56N .99 7.LS668N 1.75
74LS157N .85 7.4LS670N 2.29
74LSl 58N .75 81LS95N 1.69
74LSl 60N 1.05 81LS96N 1.69
7.LS161N 1.15 81LS97N 1.69
7.LS162N 1.05 81LS96N 1.69
7.LSl63N 1.05

LINEAR
78HOS 5.95
78M06 1.49
78M.G. 1.49
LM105H .99
Lt,l108AH 2.95
LMJOOH .79
LM301CNfH .35
LM30.4H .98
LM305H .89
LM306H 3.25
LM307CN/H .29
LM308CN/H .98
LM309K 1.• 9
LM310CN 1.25
LM311~ .89
LM312H 1.75
LM317T 1.70
LM318CN/H 1.49
LM319N/H 1.25
LM320K·XX· 1.35
LM32OT·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
LM~OT·XX · 1.25
LM340H·XX· 1.25
LM3«H 1.95
LM348N 1.20
LM350K 5.60
LM358CN .96
LM360N 1.49
LM372N 1.95
LM376N 3.75
LM377N 2.75
LM380CN/N 1.25
LM381N 1.79
LM383T 1.95
LM386N 1.25
LM387N 1.40
LM390N 1.95
NE531VfT 3.75
NE555V .39
NE556N .98
Nffi)1T 19.95
NE565N/H 1.25
NE566HIV 1.75
NE567VJH 1.50
NE~92N 2.75
LM702H .99
LM709NIH .29
LM710N/H .75
LM711NJH .39
LM715N 1.95
LM723NJH .65
LM733NJH .96
LM739N 1.15
LM741CN/H .33
LM741CN·14 .19
LM7.7N/H .75
LM74.8NfH .39
LM760CN 2_95
LM1310 N 1.90
MCl 330 1.95
MC1350 '95

2.29
2.25

12.95
12.95
12.95
12.95
8.95
4,95

.39
1.65
.69

8.95
.75
.95

3.75
1.19
1.19
1.39
2.75
1..45
1.39
1.25
' .95

.99
2.25
.35
.35
.35
.35
.35
.72
.35
.35
.99

1.35
1.89
.75
.75

1.79
5.95
1.19
1.19
1.49
1.19
2.• 9
3.SO
2.10
1.65
1.55
1.65
1.55
1.35
1.35
1.35
1.65
1.65
1.55
2.19
2.19
2.39
2.39
5.39
5.85
1.SO
125

CO<1098
C04O!l9
MC1• .a8
MC1• .wg
MC1.... l 0
MCU "1 2
MCU.415
MC1• .419
CO..501
CD.4502
CD4503
C04505
C04506
CD-4507
CO.450S
C0 4510
C0.4511
CO"5 12
CD-4515
CD-4516
CD4518
C04520
CD-4555
C04558
CO" 566
74COO
7.4C02
74=
74C08
7.4Cl0
7" Cl .4
7"C2Q
74C3O
74C32
7.4(;-42
74C48
7.4C73
7..C7.
7.4C85
7"C89
74C90
7"C 93
7.4C95
7"Cl07
7"C151
7"Cl5.4
7"C157
7.4Cl60
74C161
14Cl63
74Cl64
7.C173
7.4C17•
7.C175
7.C192
7.4C193
74Cl95
74C2. 0
74C2••
7. C373
7. C37.
7"C922
7.C923
MM8OC95
MMAOCQ7

.35

.35

.35
1.05
.25

1.39
.45
.45
.35
.25
.45

1.39
1.15
.59

1.19
.89
.'5

1.10
1.19
1.15
.29
.75
.25
.65
.85

1.29
.45

3.25
2.15
3.25

.95
1.95
1.29
1.25
.95
.85
.85

1.75
1.25
.99
.45
.69

1.10
1.10
1.10
3.95
2.95
9.25
1.39
.75
.35
.49
.35
.35
.35
.35

1.29
.35
.35
.35
.35

1.95
2.95

.99
295

7400
SN74OC1N .19 SN14, 23N .59
SN70401N .22 SN 74125N .39
SN7 402N .22 SN 7412eN .«
SN7.403N .22 SN74128rJ .59
$N 7-4G4N .22 $ N74132N .69
SN 7.t05N .23 SN74136N .75
SN7 406N .23 SN74139N .95
$N7407N .23 SN7·n41N .79
SN70408N .26 SN74, 42N 2.95
SN70409N .23 $ N141043N 2.95
$ N74' ON .22 SN74140tN 2.95
SN7411N .29 SH74' 4SN .62
SN7412N .29 $N 74' 47N 1.95
SN7413N .39 SN74, 48N 1.20
SH74,4N .59 SN74HSON 1.09
SN74'8N .29 $ N74, 51N .67
$N7417N .29 SN74, 52N .67
SN70420N .22 SN74' 53N .67
SN7 Q 1N .35 SN74, S4N 1.19
$ N7"22N .29 SN14' 55 N .78
SN 7423N .29 $N 74' 56N .78
SN7425N .29 SN74'57N .69
$N7426N .29 SN74' 58N 1.65
SN 7427N .25 $ N74,60 N .88
SN7429N .45 SP.H4' 61N .88
$N7430N .23 SN74162N .89
SN 7432 N .29 SN74, 63N .87
SN70437N .25 SN741&4N .87
SN70438N .29 SN7 4165N .87
SN7439N .29 SN74' 66N 1.20
SN 7440N .19 SN74' 67N 1.95
SN7....'N .79 SN74170N 1.69
SN7442N .57 SN7 4172N 4.75
SN7«3N .95 $ N74173N .79
SN7«4N .95 SN7. , 7.cN .89
$N7«5N .79 SN74 175 N .85
SN7446N .79 SN74176N .75
SN74.t7N .65 SN 14177N .75
$ N7448N .79 $ N14,79N 1.34
SN7450N .19 SN74' 80N .75
$N74S1N .19 $N7",81N 1.75
SN7.453N .19 SN7.4182N .75
SN7.45.4N .19 SN7.418.4N 2.25
SN7459N .25 SN7.4185N 2.25
SN7460N .23 SN7.41 86N 9.95
SN7.470N .29 SN7.4188N 3.90
SN7.472N .29 SN7.4190N 1.15
SN7.473N .34 SN7.4191N 1.15
SN7.47.4N .34 SN7.4192N .85
SN7.475N .38 SN7.4193N .85
SN7.476N .34 SN7.419<tN .85
SN7.479N 4.60 SN7.4195N .88
SN74a<)N .49 SN7.4196N .85
SN7482N .95 SN7.4197N .85
SN7.483N .55 SN7.4198N 1.39
SN7.485N .65 SN7.41 99N 1.39
SN7488N .35 SN7.4221N 1.19
SN70489N 1.75 SN7.4251N .95
SN7.490N .39 SN7.4273N 1.05
SN7.491N .57 SN7.4279N .75
SN7.492N .45 SN7.4283N 1.40
SN7.493N .45 SN70428.4N 3.90
SN7.49.4N .69 SN7.4285N 3.90
SN7.495N .65 SN7.4290N 1.25
SN7.496N .69 SN7.4298N .95
SN7.497N 2.90 SN7.4365N .68
SN7.4100N 1.20 SN7.4366N .88
SN7.4107N .32 SN7.4367N .68
SN7.4109N .37 SN7-4368N .68
SN7.41 16N 1.95 SN7.4390N 1..45
SN7.4121N .29 SN7.4393N 1.90
SN7.41 22N .39 SN7.4.490N 1.90

CMOS
C04000
C04001
C04002
C04OO6
C04007
C0 4008
C0 4009
C0.4010
C0.4011
C0-4012
C0.4013
C0.401.4
C04015
CQ.4016
CQ.4017
CD.4018
CD.4019
C0-402O
CD.4021
C0-4022
C04023
CD.402.4
CD.4025
C0-4027
CD.4028
CD.t029
CD.Q30
CD.4031
CD4032
CD.w~

C0403 5
C0403 7
C04040
CD.40.41
C040-I2
C040-I3
C040-I4
C04046
C040-I7
CD.4048
CD.4049
CO-4OSO
CD.4051
C04052
C04053
C04055
CO-4056
C04059
CO.OOO
CD.4066
C04069
CD.4070
CQ.4071
CD.4072
CD.4073
CD.4075
C0.4076
co.on
C04Q78
C04081
C04082
C04085
.C04089
C0409 3
CQ4W1



$109~: Reg.$169.95 Mod.16301
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

BRUCE 37· Channel
Wireless Remote Control
TV Tuner . Comma er 500
1-9 pes.

$109~.s~·
10 pes, & up :;~.

$9995
ea. Reg. $199.95

o For all channels; for all TVs
o Red LED channel readout 1-99
o Master power switch and fine tune

controls on remote o Easy to install
o Scan channels up and down

'lr TEKNIKA Wireless
Remote Control TV Tuner

VIDEO
36 Channel Up Converter

for TV & VTR
Cable VHF

to UHF
1-3 pieces

$292~.
4 pieces & up

Mod.1 V5736 $24g
e5a.

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

Shownwith OT59S and2.oT59B
breadboards (Not Included)

NO RISK GUARANTEE
If the prOducts listed herB do not meet your
expectations, you may return them wnhin 30
da~ for afUll refund. Your satisfactionisour
mas tlmportantconcern. Coverskit prOductspnor 0 assembly.

REEL TO REEL TAPE

Highly EffectiveHome Study BSEE Degree Pro­
gram for Experienc ed Electronic Technicians
Our New Advanced Placement Prog ram g rants

~
" ~ I Credtt for previo us Schooling &.Professiona l Ex­

perience. Advance Rapidly! Our 36th Yearl
/ FREEDESCRIPTM lITERATUREI

Cook's Institute of Electronics Enginee ring
• DESK15, P.O. BOX20345. JACKSON,MS 39209 '

OPEN reel tape-mostly Ampex, used once,
unspllced, (unboxed) 7" 1800' or 2400'-50 reels
for $60.00 (postpaid) 3600' 10'1." reels $2.00
each. Sample reel $1.50. AUDIO TAPES, Box
9584-G, Alexandria, VA 22304

New! JW Jumper Wire Design Asst.
Contains 350wires cut to 14

different lengths, to fit breadboard
modules. Pre-cut, pre-formed and

~_~}'~-U~ individually color-coded . All wiresolid
tinned, 22guage w~h PCV insulation.

Packed in convenient, sectioned box.$9.95

• 2 Variable Clock Generators
• 2 DecadeCounters
• 5-Vo~ Supply Pins
• Complete Instruction Manual

The 6100 UNIVERSAL DESIGNER Is an Indispensible aid
to digital IC design. Plugs directly into breadboard
elements to provide most often used Inputs and outputs
at LOW cost.

Save Time and Money!
• Ouick and easy breadboarding • Re-use as many times asyou want

connections • Easy transnon from prototype to
• Build digital clrcults, games, audio wiring dia~ram

clrcults and more. • Ideal for digital training classes
• Timesaving digital design aid • Great add~ion to Engineering lab

Features Include:
.2 Bounceless pushbutlons
.2 Readouts w~h BCD Inputs
• 4 Switch outputs
.8 LED monitors

Learn Digital Logic - 26 Experiments
6101 "Experimentingwith Digital Circuits"
• All necessary parts included
• Learn gating, binary addltlon, subtraction and more
• Get hands-on experience by building circuitsand

performingexperiments.
• No logic expertence necessary. Good for beginners,

Intermediates, electronic enthusiasts $29.95

Assemble Circuits in Minutes-Ro-user~"~=:.~~=====Components - GSC Quick-Test Breadboards

EDUCATION & INSTRUCTION

Earn up to 5600. Wee k & Morel
No costly schoo l - The Origl nsl FCC Tutl '

~~~~~r ~C~Q.~:i.~~.~h~:.r.r:~:~llI~~~I:~ ~ ... .-::-:_-
Newly reylslld mutllpl . ·cho lct tums coytr .1I .~ ~_~ _;;.c,.
. ... .. t••ted on the .ctus l FCC Goyt tXlm! con1Il1Ano a
~~r~~~~:b:~~~-:r~~t~,,~Uirlld . 112.15 po sl · PRODUCTIons'
De t.E P.O. Box 2634e SanFrancisco CA 94126

UNIVERSITY degrees by malll Bachelors, Mas­
ters, Ph'D's . .. Free revealing details. COUN­
SELING, Box 317-RE11, Tustin, CA 92680

LEARN ham license code in days. Revolutionary
course guarantees success even if you failed
beforeI Only $39.95 to: CODE QUICK, Box 3261,
Industry, CA 91744, or request details

------------- --'- --~SAVE 6100 DIGITAL DESIGN LAB ~~_~te~ ~E~T~A~~~I=~ct=_

$10 43 A Unique design accessory Designer only: $59.95 Assembled I
• for engineer, student or hobbyist KIt: $49.95 I

CA-24115-9oo MHz,
2-way mini splitter
$1.75 ea
CA-2444
5-9000 MHz,
4-way splitter
$2.95 ea

OCS-AIB AlB
CATV/MATV
Switch $9.110 ea.

OT47B
oms

$ 2.59
10.24

$59.95
12.50

TV Accessories
7002 2 set 17004 4 set
VHF/FM Amplifier VHF/FM Amplifier
$ 9.95 ea $12.95 ea

Coax Accessories
F3F
3ft, 75 ohms RG59
cable, F-F connector
$1.25 ea

F6F 6 ft, 75 ohms
RG59 cable, F-F
connector $1.50 ea

MT·1 75-300 ohms
matching transformer
$ .75 ea.

FORDHAM
855 Conklin St. Farmingdale, N.Y. 11735

• Master Charge ~~g r3~~~~·G coo', a1rI
• BankAmericard 10 $ 250.1lG . • . . .$ 4.50
• VISA. COD 5251 .llG lo SOO .1lG . . .. . 1.80

• Money Order rs::: ~ 1::: ::: :: I::::
• Check' OYIf l000.1lG t2.50
N.Y, Stateresidents addappropriate salestax
Minimumorder525 plus$4.50 shippingand hand'i~

~R~~ (800)645-9518
in N,Y. Statecall (516)752-0050

2.00

14803 NE 40th, Dept. EREll
Redmond. WA98052 (206) 881-0857

enozo
a::
t;
~ NAME ADDRESS _

W CITY STATE ZIP _

§I 0 VISA 0 MASTERCARD CARD NO. EXP. SIG. _

a::
« I 0 P1Base send information on addltlenal products avallablB.
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rc.rnstJlJ the first name in Counters!

Power.

The CT- 90 is the most versatile, feature packed counter available for less
than $300.00 ! Adva nced design features include; three se lecta ble gate times,
nine digits, gate indic ator and a unique displ ay hold function which holds the
displayed count after the inputsignal is removed! Also, a l OmHz TC XO time
base is used which enables easy zero beat ca libration checks agains t WW V.
Op tionally: an internal nicadballery pack.external time bale input and Micro­
power high stability cryst al oven lime base are available. Th e CT-9O,
performance you can count on!

9 DIGITS 600 MH~PECI§A!o~9 ~IRED
Range: 20 H z 10 600 MHz
Sens itivity 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)

D isplay: 9 digil>0.4 " LE D
Time base: Sland aJ'd.lO.ooo mH z, 1.0 ppm 20-40· C.

Optiona l Micr o-power oven-O. ! ppm 20-40 ' C
8-15 YAC @ 250 rna

fIlli:ll
CT·90....-wd, l yur ...an ant) $ 129 95
CT·9(l Kll90 eM)',.. " .... . ,
r.,uy 109 9'
AC·I AC WapUr 3.95
BP-l N.(ed pact ...AC
AdapuflCllarpr 12.95
OV-!. M'( f'O- P'O"'cr OloCII
tllM bau 4' "
E~I,m&l hme t>«K Input 14,9'

7 DIGITS 525 MHz

D isplay:
T ime base:
Power:

84.95
3.95

12.95

$9 9.95
~
CT-70 wired, 1year warranty
CT-70 K it, 90 day parts war­
rant y
AC-I AC adapter
BP-I Nic ad pack + AC
adapte r/ charger

Th e CT-70 breaks the price barri er on lab qualit y frequ ency counte rs,
D eluxe features such as;three frequ enc y rang es - eac h with pro-amplifi cation,
dual selectabl e gate times, and gate activity indicati on make measurements a
snap. Th e wide frequency range enables you to accu rately measure signals

from audio th ru UHF with 1.0 ppm accuracy - that' s .000 196! TheCT-70 is
the ans wer 10 all yoor measurement needs, in the field, lab or ham shack.

SPECIFI C ATION S;
Range: 20 Hz to 52 5 MH z
Sensitivity; Less than 50 MY to 150 MHz

U SS than 150 MY to 500 MH z
Resolution: 1.0 H z (5 MHz range)

10.0 Hz (50 MH z range)
100 .0 Hz (500 M H z range)
7 digits 0 .4" LED
1.0 ppm TCXO 20- 40 'C
12 YAC@ 250 rna

7 DIGITS 500 MHz $79 95
WIRED

D isplay;
Tim e base:
Power:

PRI CES;
MINl- IOO wired, I year
warranty $?~5

AC-Z Ac adapter for MINI-
100 3.95
BP-Z Nicad pack and AC
adapter/charger 12.95

Here' s a handy. general purpose counter tha t provides most counter
function s al an unbeliev able price. The MINl- IOO does n' t have the full

frequency range or input impedan ce qual ities found in higher price units. but
for basic RF signal measurem ents. it can't be beat! Accu rate measurements
can be made from I MHz all the way up 10500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired Add the nicad pack option and the MINI-I 00 makes an ideal addition
to your tool box for " in-the-field frequency checks and rep airs.

SPECIFICATIONS;
Range: I MHz 10 500 MHz
Sensitivity; Less than 25 .MY
Resolution; 100 Hz (sl ow gale)

1.0 KHz (fast gale)
7 digits, 0 .4" LED
2.0 ppm 20-40'C
5 VDC @ 200ma

DIGITAL MULTIMETER $99 ~IRED

29 .95

$159.95

119.95
14.95

10 Megohm s, D C/ AC volts
0.1% basic DC volts
4 'C cells

PRICES:
CT-50 wired, I year warranty
CT-50 Ki~ 90 day parts
warran ty
RA-I . receiver adapter kit
RA-l wired andpre-program­
med (se nd copy of receiver
schematic) .

SPECIFICAnONS;
D C/ AC volts: l OOuY to I KY, 5 ranges
D C/ AC
current 0.1 uA 10 2.0 A mps, 5 ranges
Resistance: 0.1 ohms 10 20 Megohms, 6 ranges
Inpu t
impedance:
Acc uracy.
Power:

$159~IRED

Th e DM~700 offen pr ofessional qu ality perfo rmance at a hob byist price .
Featu res include; 26 different ran ges and 5 functio ns, all arra nged in a
convenient, easy to use format. Measurements are d isplayed on a large 3 Y.!
d igit. Y.! inch LED readout with automatic decimal placement, autom atic
polar ity, overrange indication and overloed ~rotKtion up to 1250 volts on all
ranges. making it virtu ally goof-proo f The DM~700 look s great, a handsome,
jet black . ru gged ABS case with convenient ret ractab le tilt bail makes it an
ideal addition to any sho p.19.95

2.95

79.95
3.95

$99.95

SPECIFICATIONS;

Ran ge: 20 Hz 10 600 MH z The CT-50 is a versatile lab bench oounte r tha I will measu re up 10600 MH z
Sensitivity: USS than 25 mv to 150 MHz with 8 digit precision. And, one of its best features is the Receive Frequency

U SS than 150 mv to 600 MHz Adapter, which turn s the CT-50 into a digital readout for any receiver. The
Resolution: 1.0 Hz (60 MH z range) daot er is easi l ed f . d a si I . th10.0 Hz (600 M H z range) a pter IS east y programm lor any receiver an a simp e connection to e

8 digits 0.4" LED receiver s YEO i..ll thaI is required for use. Addin g the receiver adapt er in no
2.0 ppm 20-40'C way Iimits the ope ration of the CT-50 , the adapter can be conveniently
110 YAC or 12 VDC switched on or off The CT- 50 , a oounter that can work doubl e-duty

Di splay:
T ime b ase:
Power.

8 DIGITS 600 MHz

PRICES:
DM-700 wired, I yearwarranty
DM-7 00 Kit, 90 day parts
warranty
AC- I, AC adaptor
BP-3, N icad pack +AC
adapter! charger
MP- I, Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

1 !!J !Tl~[JI1J alanumlns i 'l '. -:=- A~ ~ Sah. la et,an gua 'an•• • d . •• am ,n. la , ' Oday. ,l nofpl.a•• d.
[ IIi.l Gil ". ~~ . .. III •• • E:.:::t:I 'iP'~ f.t\,lfn ,n oug, nol fOfm fOf f. f\,lnd Ad d SOoa for , h' pp ,ng •

2575 BAIRD RD PEN FI ELD' NY 14526 PHONE ORDERS ,n. u' a n, . fa a ma "mumol S IO o-... . a. add I S'" COD add
.• • CA LL 7 16-586-3950 S2 O,d . .. und. , S ID add S ' SO N y ,••,d. nh, a dd 7"' .a .

For high resolution audio meas uremen ts, multiplies
U P in frequency .

• Great for PL tones
• M ultiplies by 10 or 100
• 0.0 I Hz resolution!

$2995 K it S3995 W ired

Telescopic whip antenna- BNC plug $ 7.95
High imped ance probe, light loading . 15.95
Low pass probe, for audio meas ureme nts 15.95
Dir ect probe, general purpose usage . .. .. .. . .. . .. . . . .. .. . . . 12.95
T ilt bail for CT 70 , 90, MINI-I 00 3.95
Color burst ca libration unit. ca librates counter

against color TV signal. 14.95

For measuring exrremelv weak signals from 10 to l,CXXJ

MHz. Small size, po wered by plug transformer-included.
• Flal 25 db gain
• BNC Connectors
• Gre at for snilling RF with pick-up loop

$34 95 Kil $4 4 95 Wired

z
o
<m
3:
tD
m
:0....
CO
CD....
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SPECIAL PURCHASE

GOLD

~
16 PIN LOW

PROFILE ic
C-95 SOCKETS

W.. ,;; ----r-- ~.~. ...s ~~ J1
~F:'" . 1tffi
TIG-16LP pkg. of 100 $16.0

TIG-16LP pkg . 011000 $ 12 0 .0
OEMS Stock up a t thi s LOW PRICE

YCT-3690-1Z $26.64
YCT-3662 6.5" x 4.5" CARD EXTENDER

S8.69 Card Extender has 100contacts
YCT·3662-2 9.6" x4.5" 50 per side on .125 centers-

$IUS Attached connector-is compali-
P pottern plugboards fori C's Ex- bie with S-IDO Bus Systems.
poxy Glass 1116" 44 pin con. YCT-369o 6.5" 2Z144 pin
spaced .156 .156 etrs. Extenders . . . S15.66

• Operates up t o 10MHZ (90 ns RAM C h ips)

• Assembled & T ested· Meets o r e xceed s

all IEEE 696/S-100 spe cifications (i n clu din g

timing).· Fully s tatic d esign e liminates the

timing problems associated w ith d ynamic

memories.· S witch s electable c h o ic e of 24

address lines conforming to th e IEEE

696/S-100 exten ded addressing

specifications, o r 16 address lines as used

in older S olDO s ystems .· Ideal for multi -user

installations . · B oard is addressable as one

16 K x 8 block on any 4K boundary.· S w itch

s ele cta ble PHANTOM disable and write

p rote ct . · + 5 V olt o peration (r e q u ires no

o ther s u ppl y volta ges) . · Low power

o peration (9 00 rnA typicaL 1200 rnA

m a ximum).· 1 yea r Facto ry Warranty .

Pro'" from ®~~~~~
~_...--

10MHZ 16K A&T
STATICS-100RAM

GBT-1 43A $' 169 00 E
List $349.00 • a

3/ 450.00

I GO~W3

Q pri:el::~"
Sale Price

$ 2 9. 0 0

A MUST FOR
EVERYOFFICE
WITH DATA
PROCESSING
EQUIPMENT

PRICE

$5.95
55.95
SO.95
57.95

YCT-3667 96" x 4.5"
S13.33

YCT·3677-2 6.5" x 4.5"
S10.68

Ge n. Purpose DI.P. Boards with
Bus Pattern for Solder or Wire
Wrap. EpoxyGlass 1116" 44 pin
con. spaced.156

.,,~ Plugboards

I'tuUr PI
IR L vcraerr s ' '',. s

YCT-368Z 9.6" x 4.5"
. S13.63

YCT-386Z-2 6.5" x 4.5"
$11.04

Hi-Density Dual-In-Line Plug·
board lor Wire Wrap with Power
& Grd. Bus Epoxy Glass I/ IS"
44pincon. spaced .156

10-24
$I8.2S

FDl77IB-OI 524.95
FD1791B-01 $44.95

MICROCOMPUTER PRODUCTS
PART NO. PRICE 6502 SERIES
2016P3' - -- - - -BiSioo.oo PART NO. PR.IC~

2114N3L 8/ 528.00 6502 512.95
5257N3L 8/SSO.00 6502A 518.95
2732 8/ 5120.00 6520 58.95
2716 8/SSO.00 6522 510.95
2708 . 8/$32.00 6530-002 $21.95

8080 SERIES 653O-l103 521.95
PART NO. PRICE 6530-004 521.95
---- - - -. _---. 6530-005 521.95

INS 8080A $5.50 6532M $21 95
INS 80SSA 519.95 6551M 521:95
DP8212N $2.95 6800 SERIES
DP8214N $5.25 -
DP8216N 52.95 ~ART NO• . . ~RlC~

DP8224N $3.25 MC6800P 511.95
DP8224-4N 59.95 MC6802P 517.95
DP8226N $3.50 MC6808P 59.95
DP8228N $5.55 MC6809P $34.95
DP8238N $5.55 MC6821P $5.95
INS8250N 515.00 MC6828P $14.95
INS825Itf S7.50 MC6840P 514.95
INS8253N 517.95 MC6845P $31.00
INS8255N SO.80 MC6847P 514.95
INS8257N 51S.45 MC6850P S5.41
INS8259N 518.00 MC6852P $5.79
INS8275N $59.95 MC6854P 524.95
INS8279N $49.95 MC6860P 510.89

Z80 SERIES MC6862P 512.00
zaoA' - ..-... 514.95 MC6875L 57.40
Z80API0 514.95 MC66710P 512.50
Z80ACTC 513.95 MC66750P 512.50
Z80ADMA $45.00 UARTS
Z80ASroo 559.95 PA!!!'_~9. _
Z80AS1b1 559.95 AY51013A
ZSOASI02 S59.95 TRI602B

FLOPPY DISC TRI863
CONTROLLER IM6402

----- ._- -- -

from Leading Manufacturers

(l6Kxl 200ns)

8 for $20.00

Add $3.00 fo r programming Jump ers

for TRS-80 K e y b a o rd

5-9
$20.37

YCT·88ol-1
Same as 8800Yexcept plain. less
power buses & heat sink.
1·4 5-9 10-24

S15.67 SI4.24 SIZ.82

Universal Microcomputer/
processor plugboard use with
S-loO bus. Complete with heat
sink & hardware. 53" x 10" x
I/IS ".
1-4

$22.48

~~ "fRS-SO/APPLE POWERLINE
/ ~LU~ INSOLATOR

1 1~042 diahole~~~RD MEMORY EXPANSION KITS ;--.:.-,\._
0.1 spacing for IC's 4116's RAMS

S-l00 "ANY DIP" has full powe r and
ground planes bade to back. Boa rd s
accommodates .3. .4• .6. .9" Dips .

1-4 5-9 10-24
524.67 522.34 520.02

APPLE PLUG 80ARD
Vec to r 4609 Periphe ra l Int e rfa ce
Plugboard for co nst ructi on of cu stom
circuits. Plug compa tible wit h App le
II. Commodore PET a nd Super Kim
microcomputers. VCT·<&609

1-4 5·9 10·24
520.74 518.79 516.84

Phenolic PRICE
PART NO. SIZE 1-9 10·19

YCT·64P44-X 4.5" x 6.5" SI.56 SI.40
YCT-I69P44-X 4.7" x 17" S3.69 S3.32

Epoxy Glnss
YCT-64P44 4.5" x 6.5" SI.83 SI.65
YCT·84P44 4.5" x 8S' S2.2S S2.03

YCT·169P44 4.5" x 17" S4.61 S4.15
YCT·169P48 8.5" x 17" S9.0O S8.lO

~TARMODEM

FROM
LIVERMORE

LIST PRICE

$199.00
wit h Bell 103 and 113. Ans wer l SALEPRICE
Originate. Full lHalf Duple". Spec ia l $12900
self test features. •

RS232and "0" SUB-MINIATURE
rrr.v-rr-r-r-r-r~CONNEC TORS

1111111111 ~.?

~.T
P=Plug, MaleType -S~Socket. FemaleType -C= Cover. Hood

PART NO. DESCRIPTION PRICE
1-9 10-24 25-99

CND-DE9P 9 pin male S 2.10 S 1.90 S 1.70
CND-DE9S 9 pin female S 2.70 S 2.40 S 2.10
CND·DE9C 9 pin cover S 1.50 S 1.25 S 1.10
CND·DAI5P ISpin male S 2.75 S 2.45 S 2.15
CND-DAI5S 15 pin female S 3.95 S 3.60 S 3.20
CND-DAI5C 15 pin cover S 1.50 S 1.30 S 1.10

CND·DB25P 25 pin male S 3.50 S 3.25 S 3.00
CND-DB25S 25 pin female S 4.60 S 4.35 S 4.20
CND·DB51Z12 I pc. greyhood S 1.60 S 1.45 S 1.30
CND·P25H 2 pc. grey hood S 1.50 S 1.25 S 1.10
CND·DB51226 2 pc. black hood S 1.90 S 1.65 S 1.45

CND-DC37P 37pin male S 5.80 S 5.10 S 4.45
CND·DC37S 37 pinfemale S 8.70 S 7.70 S 6.7Q
CND-DC37C 37pin cover S 1.80 S 1.55 S 1.30
CND-DD5OP 50 pin male S 8.75 S 7.75 S 6.70
CND-DD5OS 50 pin lemale SI1.65 S10.25 S 8.90
CND·DD5OC 50 pin cover S 2.00 S 1.80 S 1.60
CND-D204IB Hardware set 2 pr. S 1.00 S .80 S .70

RS232, DB25P, EIA
CND·RS2328F Class I cable 8can. 8 ft. S19.95 $17.95 S15.95

Cent. 700Series
CND·mo360 Printer connector S 9.00

~ PRIORrry ONE ELE TRONICS . M'M.,. ~

\1J.!: 9 161-R DEERING AVE.· CHATSWORTII, CA 91311 1m g
ORDERTOLL FREE (800) 423-5922 CA, AK, ID CALL (213) 709·5464N E D A

Terms, U.s, VISA. MC. BAC. Check Money Order. U.S. Fu nds Only. CA re sid ents add 6% Sa le s Tax.MINIMUMPREPAIDORDER$15.00.
Incl ude MINIMUM SHIPPING & HANDLING of $250 for th e first 3 los , p lus 25Clor each a ddllional pound . Orders over 50 Ibs. se nt
fre ig ht. c ollect. Just in case...please in c lude your p hone no. Prices subject to c hange with out n otlce. We wil l do our best to moin­
ta m p ric e s thru Oc tober 198 1. SOCKET and CONN ECfOR price s based on GOLD. not exceedmg S70000 per oz

Sa le s Prices Valid onl UYOU mention p ublication a nd month. Cre d it Card orders will be c harged approp riat e freight.

C/)
o
Z
o
a:
f­o
W
..J
W

6
is
-c
a:

ZERO INSERTION

FORCE TESTS~~~:~~
~c=----, . ,
~ 1-9 10-24 25-99 ..... -......:_~
21P-1601P S 5.50 S5.3S S4.95
21P-24DIP S 7.50 S7.2S S6.9S
ZIP·4ooDIP S10.2S S9.8S S9.SO

SEND $100

for 60 Page
CATALOG

6 OUTLET

MULTIUSE

CORD REEL

1M-lOAList S104.95
SPECIAL

$69.95 with tube

Perfectly balanced Iluore s­
cent lighting wit h pre ci s ion
magnifie r lens . Tough
thermo plas tic shade. Ea sy
lens re moval. New wi re d ip
desig n permits easy in stc l­
lo tion and re mov a l of
flourescent tu be. C omes

LEBU
with plastic sh ie ld to pr o­
tect tube from soiling and
damage.
Colors : Gray, Black. a nd
Chocolate Brown . Comes
wit h one 22 watt T-9 C ircline
fluorescent tu be . 3 d iop ter
len s . 10lbs .
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m
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CD
CD....IINECA

25·99 100·249 250 ·999

.49 .45 .41

.65 .55 .50

.70 .60 .55

.80 .75 .71

.96 .91 .87
1.15 1.05 .99
1.15 1.05 .99
1.40 1.34 1.25
t .85 1.60 1.50

NEW!
SELECTIVE PLATED
PINS THAT WILL SAVE
YOU MONEY BY
HAVING GOLD ONLY
WHERE IT COUNTS!
Same as above except
pin s are se lecti ve ly
plated.

SHU-SA80IR $425.00

$395. ea.
20R
MORE

RNS08WWG B .60 .55
RNS14WWG 14 .75 .70
RNSI6WWG 16 .85 .75
RNS18WWG 18 1.00 .90
RNS20WWG 20 1.20 1.05
RNS22WWG 22 1.35 1.25
RNS24WWG 24 1.35 1.25
RNS28WWG 28 1.70 1.55
RNS4DWWG 40 2.20 2.05

GOLD PLATED CONTACTS

\ ..

PART NO. PINS 1·9 10·24

PRICE
PART NO. PINS 1-9 10·24 25·99 IOD·249 250·999

RNS08TWW 8 .55 .50 .45 .41 .37
RNS14TWW 14 .65 .55 .53 .47 .45
RNS16TWW 16 .75 .65 .58 .51 .48
RNS18TWW 1B .90 .79 .75 .70 .65
RNS20TWW 20 1.10 .95 .91 .87 .82
RNS22TWW 22 1.25 1.15 1.05 .94 .89
RNS24TWW 24 1.25 1.15 1.05 .96 .89
RNS28TWW 28 1.50 1.45 1.35 1.25 1.15
RNS40TWW 40 2.00 1.80 1.60 1.40 1.30

=-......,••••
~_.U.E.I;I.IJI.

. . ICN SERIES
GOLD 3 LEVEL
WIRE WRAP

SOCKETS
• 10 inch GOLO Plated Pins
• Oeep Chamfered Closewd Entry

Contacts
• RN SideWipe Contact Oesign
• Phosphor Bronze Contact Material
• Terminal Barbs Allow Self- lockinto

PC Board
• Ruggell Socket Body Oeslgn
• Oeep Chamfered Closed Entry

Contacts
PRICE

"' . .....

CCS2422A LIST $425.00SALE
FLOPPYDISK CONTROLLER $3'65 00

WITH CP/M VERSION 2.2 •
IEEE s.ioo COMPATIBLE SINGLEIDOUBLE DENSITY

5,..'18" DISK DRIVES
c.uiforoiae..a".,., Snlnas SINGLE/DOUBLE HEADED

ASSEMBLED I!r TESTED

CCS2810 Z80 CPU
214 MHZ CPU W/Serial I/O

List Pric e SALE PffiCE
CCS2810 A&T . 5310.00 S275.OO

~e.Stugart
SA80IR
SALE--.".,.,.

MOD~

1;>804:®

Ie SALE
DM"M~S

FLUKE
• Nine functions:

I. de voltage
2. acvoltage
3. dc current
4. a c curre nt
5. re sistance
S. d iod e test
7. conductance (I -R)
8. logi c level and

continuity detect
9. temperature (K-type

thermocouple )
10. Peak ho ld on volt a ge and

current functions
I I. Selectable audib le

indicator for continuity or
level detection

12. 31>-digit re sol ution
13. 0.1% basic. ac cu ra cy
14. LCD di splay
15. Overload protection
16. •Safety designed test leads

FLU-D800 (Funct.I-6) 5.00

FLU-D802 (Fu nct . I-7) $189.00

FLU-D804 (Fun ct. 1-9) $249.00

FLU-D8W (RMSBench IOA) $269.00

FLU-D811 (RMS Bench wlBatt .) . . $309~00

BUY ANYOF: THEABOVE
FLUKE DMMANDPURCHASE

THECASE FOR l¢ WHEN
YOU MENTIONTHIS MAGAZINE AD

FLU C90.(Ca selorD8oo. 802.804 $10.00

FLUY-8205 (C elorD8 1O. 8"l ll $35.00

Sectoring Appliclllioa
Solt Sector TRS-BO Apple

40 Track Cert $32.00
VRB-MD525· 10 Hard 10 Sector NorthStar

40 Track Cert $32.00
VRB-MD525-16 Hard 16Sector Micropoli.

40 Track Cert $32.00
VRB-MD557·01 Solt Seclor 77 Track Cert

100TPI $56.00
VRB-MD557-10 Hard 10 Sector 77 Track Cert

100 TPI $56.00
VRB-MD557-16 Hard 16Sector 77 Track Cert

100TPI $56.00
VRB·MD557-01 Solt Seclor 77 Track Cert

100TPI $48.00
VRJi..MD557-10 Hard 10 Sector 77 Track Cort

100TPI $4B.00
VRB-MD577·16 Hard 16 Sector 77 Track Cert

100 TPI I 548.00
YRBMO Series comes witb reinfon:ed huh ria g meuuled

8" DISKETTES

PRIORITY ONE E E ~ NICS .
. .. 9161 . DEERING AYE. • CHATSWOR1H CA 91;311~=

ORDIILmLL ng1800.) 423-5922 C~ AK..JD CALL (313) 7()91.5464f
Terms. US , VISA MC. BAG. Ch eck Mo n e y Order. US ,FUnds Onlv. CA residents add 6% Sales Tax.
MINIMUM PREPAIDORDER SI5.60. Include MINIMUM SHIPPING & HANDUNG 01 S250 lor the Itrst
3 1b5.. plus 25C lo r.eac h a d dt tlo nal pound Orders over 50 Ibs. sent fre ight collect. . Just In ccse.,
please Inc lude your p hone n o . Prtces suoject to chanae wt th out n otic e . . We w:tlldo our besUo
mamlain prices tllru OCtober. 1981. SOCKET and CONNECTOR prices based on GOLD. not
e xceedIng $700.00 per oz. Sales Prtces Valid only UYOU mention publicatton and m onth

edit Card ro riate fre i ht

VRB·F032 Hard Sector Shugart B0 1R
VRB-FD34 Solt Sector IBM 3740
VRB-FD32·2 Hard Sector Flippy
VRB-FD34-2 Solt Sector Flippy I

Verbatim 8" Diske"e. h..... all tho Dlllalif.
ImpfDn meats without tbe hardbole reiafon:emeat riags.
ALLVERBATIM DISKETTES
ARE DOUBLE DENSITY CERTIFIED

HIT-V352
35MHzDUAL TRACE

WITHDEUY
LIST PffiCE : S115O.OO

SALEPRICE$950.00
• Economically priced

dual trace os cilloscope
" Squar e CRT w i th

internal gra ti cu le
(ill uminated scale)

" High-a ccura cy volt a ge
axis & tim e a xis set at
;: 3% (ce rtified at Ill"
to 35"C) .

• High -s ensiti vity
ImV/d iv .

• Low d rift
". 2 YearWarra n ty

50MHz & 100 MHz '
DUAL TRACE WITH

CALIBRATED TIME DELAY
HIT V550B arr VI050

50MHzwith 100MHz with
3rd TRACE 3rd.&4th TRACE

TRIGGER VIEW TRIGGER VIEW
LIST $1745.00 LIST$2390.00

SALE . SALE

CALL CALL
Th e HITACHI V550B (SOmHz) and VI050 <ioomHz) offer

a ll the capabili ties you might expect Irom a lab grade
oscilloscope. Capabil iti es such a s 3rd trace trigger
view. a brig ht 6" square CRT.and a ma x. sweep rate of
2nsldiv (VIOSO) 5ns/d iv (V550B). Also . features you may
not e xpect like. sensitivity of lmv/d iv (V550B) .5m /d iv

1050 IOmHz automatic locus correction .

HIT-V202
20MHzDUAL TRACE

BUY WITH
CONFIDENCE FROM

THE NATION ~S LARGEST
e!1g-~~~~U DISTRIBUTOR

30MHZ
DUAL TRACE

UST PffiCE : 5850 .

SALEPRIC~ $775.00
• Dyncmic range 8div.
• TV s yn c separator

circu it
" Bui lt- i n sign a l delay

line (V-352)
• X.Yoperat ion
• Sweep-tim e magnifier

(lOtime s)
• Trac e rotati on system
• Fin e a djusti ng .

click -posi ti oning
function
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Price
$21.85
83.43

160.45

$3.49

HOBBY·
WRAP
TOOL

BW263

Vacuum Vice

• Auto-l ndex lnq
• Ant i·Overwrap
• Mod if ied Wrap

Part No. Description Price
INS1416 14-16 pin Inserter $3.49
MOS1416 14-16 pin MOS Safe

Inserter 7.95
MOS2428 24-28 pin MOS Safe

Inserter 7.95
MOS40 40 pin MOS Safe

Inserter 7.95
EX1 14-16 pin

IC Extractor 1.49
EX2 24·40 pin

IC Extractor 7.95

VV1

Part No. Description Price

BW2630 Tool $19.85
.BT30 #30 Bit (not incl.) 3.95
BT2628 #28 Bit (not incl.) 7.95
BC1 Batte ries & Charger 14.95

IC DISPENSER

INSERTION I EXTRACTION
TOOLS

VACUUM VISE

_____"WK·7 IC
F1NSERTION K

Complete IC In­
serter/ Extractor K
Ind ividual Com­
ponents (listed
above) $22.95

Allows IC's to be dis­
pensed from their tube 1
at a time and picked up
by insertio n too ls above.

• Dispenses 8-42 pin
IC's • Compatable wit h
all IC carryi ng tubes.
Use with WK7 for MOS
safe inserti on. •

Part No. Description

MDD1 1 Chan. Dispe nser
MDD5 5 Chan . Dispenser
MDD10 10 Chan . Dispenser

"No Discount.

Unique vacuum-based
light duty vise fo r

precis ion handl ing of
sma ll components and

assemb lies . Rugged
ABS construction. 1V2' (32mm)

trave l for maxim um versat l ltty. Also
featu res screw lugs for permanent

installati on.
Price

$1.69
2.59
3.49

3/1.79

$48.95

Description

4-Pole
8-Pole

12-Pole
2-Pole Interlocking

PSL·1

P.C.B.
TERMINAL
STRIPS

The TS strips provide
positi ve screw act ivated

clamp ing actio n, accom-
modate wi re sizes 14-30 AWG (1,8-0,

25mm). Pins are solder plated cop per,
.042 inch (1mm) diameter, on .200 inch
(5mm) cente rs.

Part No.

TS- 4
TS- 8
TS-12
TS6MD

PRODUCTS

LOGIC PROBE

Compatib le wit h all logi c famili es us­
ing a 4 to 15V powe r supply.
Thresholds automatically programm­
ed. Visua l indi cation of logic levels to
show high, low, bad level or open cir­
cuit logic pulses.

·1 0 N sec. pulse respo nses
·120 K input impedence.
-Autcmat tc resett ing memory.
- tnctudes tip with protecti ve cap &
co iled cord.

PRB·1 $36.95

LOGIC PULSER
Superimposes a pulse train (20 pps) or
a si ngle pulse onto the circu it node
under test wit hout un-solderln q IC's.

• Automatic polarity sensing
• 2 us pu lse width
• Finger tip push button actuated
• Inc lude s tip with protec tive cap &

co iled cord.

DESOLDERING
PUMP

Easy one hand
operation.

Rugged all metal
const ruction.

Repl aceable
TEFLON'" Tip. Self

c leaning on each stroke.
Suction preci sely regulated for reli able
deso lder ing wit hout damage to delicate
circuitry.

DSPI Deso ldering Pump $9.95

CIRCLE 46 ON FREE INFORMATION CARD

2.49

1.98

Price

Price

$6.95
7.95

$4.98

2.98
4.98

Slipped onto
socket before
wrapp ing to
identify pins .

TERMINALS
• .025
(0,63mm)
Square Post
• 3 Level
Wire­
Wrapping
• Gold Plated
25 PER PKG.

Description

Regul ar
Modif ied

JUST WRAP KIT
Jus t Wrap tool for
daisy chai n wiring.
Tool st rips as it
wraps and cuts .
Inclu des one 50 foot
spoo l of wire.

i. i.
Regular Modified
Wrap Wrap

HAND WRAP TOOL
Part No.

WSU30
WSU30M

SOCKET WRAP - ID

Part No. Descripti on Price

JW-1" Just Wrap Too l $14.95
JWK-6 Too l w/4 Spoo ls and

JUW1 24.95
R-JW" 50 Ft. Replace ment

Wire 3.49
JUW-1 Unwrapping Tooi 3.49

'Spec ify Color: Red, Blue, White or
Yellow.

Bulk Bulk
Part If Price Price Part If Price Price

1410 1.49/10 5.501100 2210 1.49/5 5.95/50
1610 1.49/10 5.95/100 2410 1.49/5 5.95/50
1810 1.49/10 5.00150 2810 1.49/5 6.50150
2010 1.49/5 5.00/50 4010 1.49/5 5.00/25

INS 1

,;=-.;.uul !II Uiii±*ifl!l!~1 I .
IIIIH

Part No. Description

WWT·1 Slotted Termi nal
WWT-2 Single Sided

Terminal
WWT·3 IC Socket Term.
WWT-4 Double Sided

Termina l
Inserti on Too l for
above



SOCKETS
Size Part No. Price

10 IDS10B $1.88
20 IDS20B 2.75
26 IDS26B 3.50
34 IDS34B 4.50
40 IDS40B 5.40
50 IDS50B 6.50

.1" Spacing. Crimps onto cab le with
ordinary vise & mo unts to header so ld
above.

WIRE KITS
Kit No.1 $9.95

250 3" 100 4V,'
200 3V,' 100 5"
100 4" 100 6"

Kit No.2 - $24.95
250 2V,' 250 5"
500 3" 100 5% "
500 3V, ' 100 6"
500 4" 100 6V,'
250 4%" 100 7"

Kit No.3 - $34.95
250 2V," 500
500 3" 500
500 3V," 500
500 4" 500

Kit No.4 - $59.95
500 2V, " 1000 4% "

1000 3" 1000 5"
1000 3% " 1000 5V,"
1000 4" 1000 6"

DISCOUNT SCHEDULE
Amount Discount and the name of
Net this magazine must be men-
less 10% tioned at time of order to get
less 15% discount. Discount applies
less 20% on all items except as noted,
less 25% "No Discount."

Price

$1.45
1.65
2.50
4.15

Order
$15· 99
100 · 199
200·499
500·999

1000 up

Each Tube

.44 52x .39 $20.28

.53 3Ox .46 $13.80

.58 26x .50 $13.00

.78 23x .68 $15.64
1.00 21x .85 $17.85
1.07 19x.92 $17.48
1.09 17xl .09= $15.98
1.43 15xl .23= $18.45
1.85 10xl .60= $18.00

Part No.

IDP14B
IDP16B
IDP24B
IDP40B

• • No Discount

Size PartNo.

Selective Plating provides gold in contact
where it counts. 3-level wrap. Save by bUY­
ing sockets by the tube. All gold available at
Vz ¢/pin extra charge.

08 ICN083WBSG
14 ICN143WBSG
16 ICNl 63WBSG
18 ICNl 63WBSG
20 ICN203WBSG
22 ICN224WBSG
24 ICN246WBSG
28 ICN286WBSG
40 ICN406WBSG

CABLE PLUGS

.1" Spacing. Crimps onto cable with
ordinary vise & plugs into standard IC
Socket.

Size

14
16
24
40

Price
$2.95
3.95
1.50

PartNo.
DB25P
DB25S
DB25C

25 PIN "0" CONNECTORS

WIRE WRAP WIRE
#30 Wire Wrap Wire

Length lOOIBag 500IBag 1KlBag

2.5" $1.38 $3.94 $6.81
3.0" 1.43 4.25 7.46
3.5" 1.51 4.57 8.11
4.0" 1.56 4.88 8.73
4.5" 1.63 5.21 9.39
5.0" 1.69 5.54 10.04
5.5" 1.74 5.92 10.69
6.0" 1.82 6.23 11.34

6.5" 2.11 7.08 12.99
7.0" 2.19 7.44 13.68
7.5" 2.29 7.78 14.40
8.0" 2.35 8.12 15.10

8.5" 2.40 8.46 15.80
9.0" 2.46 8.92 16.51
9.5" 2.53 9.15 17.22
10.0" 2.63 9.58 17.91
All lengths are overal l, including 1" strip
on each end . Choose Irom colors; Red,
Blue, Black, YellOW, White, Green ,
Orange, and Violet.

Solder Style
Ma le
Female
Cover

IDe Style
Male IDB25P 6.25
Female IDB25S 6.60
Cover IDB25C 1.60
Solder Style solders onto cable, IDC
Style crimps onto cable with vise . 9,
15,37 and 50 pi n avai lab le also.

EDGE CARD CONNECTORS RIBBON CABLESize Part No. Price
RIGHT ANGLE HEADERS 10 IDE10B $3.95 SolidColor Color CodedSOLDER TAIL WIREWRAP 20 IDE20B 4.35
Size Part No. Price Part No. Price 26 IDE26B 5.00

Size 10It. 100It . 10It. 100It.

10 IDH10SRB $1.20 IDH10WRB $2.60 34 IDE34B 6.05 10 2.90 17.00 4.00 30.00
20 IDH20SRB 1.90 IDH20WRB 4.15 40 IDE40B 6.90 14 3.40 23.80 5.00 42.00
26 IDH26SRB 2.75 IDH26WRB 5.35 50 IDE50B 7.50 16 3.70 27.20 5.60 48.00
34 IDH34SRB 3.75 IDH34WRB 6.25 20 4.40 34.00 7.00 60.00
40 IDH40SRB 3.75 IDH40WRB 7.35

.1" Spacing. Crimps onto cable with 24 5.00 40.80 8.00 72.0050 IDH50SRB 4.75 IDH50WRB 9.20
26 5.40 44.20 8.60 78.00

.1" Spacing. Mounts on PC Board & Mates ordinary vise & mates with standard
34 6.80 57.80 11.00 102.00with IDSSocketbelow. Ejector Bars- 4/1.00. .062" Card Edge.
40 7.80 68.00 13.00 120.00
50 9.50 85.00 16.00 150.00

ORDERING INFORMATION
Prepaid orders over $50 shipped prepaid via
UPS. All others add $3.00 for handling. VISA,
MC, COD's and open account orders will be
charged freight. $15 minimum order. $100
minimum open account order.



Please make checks and mon ey orders pay ab le to MicroAce or phone your order quot ing Master Charge, Visa,
Diners Club or American Express number for immediate despatch. Add 6% Tax f or Sh ipments inside California.

MicroAce, 1348 East Edinger, Santa Ana , California, Zip Code 92705. Telephone: (714) 5472526

A new
ge nerat ion of

miniatu re
compute rs

ONLY $29

4K
ONLY /

$110

A COMPLETE
COMPUTER

MICROACE/SINCLAIR
VIDEO UPGRADE KIT

MICROACEiSINCLAIR
16K RAM PLUS

EXPANSION BOARD
~ SLOTS WITH EXTRA POWER SUPPLY

16K $149

8K FLOATING POINT
SUPER ROM PACK

WITH NEW MANUAL ONLY $35

Only runs with NEW ROM
(Smooth screen display)

oaK' MICROACE/l · SINCLAIR USERS

24 PIN $0.25
40 PIN $0.30

UHF Modulators $9.90

COMP PRO MIXER
Professional
audio mixer

, that you can
build yourself

and save
l over $200.

I ~ Only $199 for

' .' complete kit.
.. I pow er supp lv

.' ~I " I [, IJ1[ I I 1.' 1 11 $50 .00

. -I- ' Il , ·1· Ii '.1 PO~;tG E
ACCESSIT AUDIO ADD-ONS

Price on app licat ion
Interface Cards for Apple,
Pet, TRSBO, and PMC ­
RS232 Int erface Cards not
necessary for para llel.

Full TRSBO

TTL SALE
74LSOO $0.15 74LS74 $0.45 74LS365 $0.75
75LS04 $0.15 74LS86 $0.56 74LS373 $2.20
74LS05 $0.20 74LS93 $0.90 ZOOA $5.50
74LS10 $0.29 74LS157 $1.20 zao $4.20
74LS32 $0.35 74LSl 56 $1.75 REG. 7l105 $0.90

SOCKETS LOW PROFILE

14 PIN $0.10 l B PIN $0.15
16 PIN $0.10 20 PIN $0.15

10V Power Adapter 6OOml. $6.90

GET YOURSELF A NEW EPSON
MX80 & MX70 PRINTER AND

SAVE A FORTUNE .

SH ARP
PC1211

$190

PMC PERSONAL COMPUTER

TV GAME BREAK OUT KIT
Has gal 10 be one of the wo rld 's +:4 _

grea test TV gam es . YOll. really get ..
hooked . Has also 4 ot her pinball

games and lo ts o f opt ions.
Go od kit fo r up g rad ing ol d

amusement games

~:~~::~::::~~~:: COM PUTERPOWER THAT
ONCE FILLED A ROOM

CAN NOW 8E CARRIED /N YOUR POCKET!
• Progr ams in BASIC • " QWERTY" Alph abetic
Koybo ard . 1.9K Random Access Memory
• Long Ballery Lil e.

lMicroficii ~&

WITH
NEW

EXTRA
KEYS!

• 16K user RAM
plus extended 12K M icrosoft

BASIC in ROM . Fully TRS-BO Level II
sof tw are compatib le . Huge

rang e.of sof tware already available . Self contained , PSU,
UH F modulator. and cassette • Sim ply plugs into video
mon itor or UH F TV • Full expansion to disks and printe r
• Absolutely complete - iust fit into mains plug .

MINI KIT PCB. sound & vision mo dulator , memory chip
and de code ctup. Ve ry Simple to construct _ $30 .00

OR PCB $6.00 MAIN LSI $17.00
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CRYSTAL
1.0 MHz
HC331U
$3.95

A

B

~
I """, ,

C

AUDIO
CASSETTES
C·30 Mem orex
ATC
(15 min .
per side)
each . . . 50e

box of
50 .. 520

EDGE METER
0·15 V.D.C.
25132" x 1 13116"

S3.50

B
B
B
C

JACK

EDGE
CONNECTOR
43/B6 pin
(double)
.156 spaci ng
gol d plated
solder eye lets

$3.95

LLliiii .JiL!

Swi tchc raft
# 12A 114"
phone jack
w/switch
25¢ each

.. ~ SEMICONDUCTORS
T '~ D iode MR 1130A, 12 Amp.

, 1000V, DO·4 51.25
DIODE . PN2222A, TO·92

PN2222A 10 for $1.00, 100 lor $7.00
•• SCA 3OV. BOO ma TO·92rrr 10 for $2.00, 100 for $15.00

SCR Tri ac MAC 10·4
TRIAC 2OOV. 10 A $1.25

-

75C

SLI DE
CONTROL
PCB mount.
10K linear.
1 314" travel

COIL
6KV tri gge r
coi l fo r st robe
51.25

PROM
764024 pin 512 x B VOL OC
57.95

DYNAMIC RAMS
D2104A 16 pin 4Kx1 300ns
TMS4030 22 pin 4Kxl 300ns
95C

UART
COM 2502 40 pin 25 KHz + 5 - 12
$4.95

$7.95

SONALERT
Mall ory SNP·42B
4·2B VDC, 3·16 ma
Fits 1 1/16" hole

$3.95

SO LDER
Kes ter 60140
.020 Dla.
I lb. roll

Arm length
23/B

Arm length
1 3/4

CONNECTOR
RS-232
connec to r.
DBC·25·P ma ie.
Crimp pin . 52.25
DB-25 co ver
51.25

POWER
SUPPLY

$1.00
S1 .00
$1.00
$1.00
51.00

-_.

Input 0
110· 220VAC $67 5

Output •
+ 5VDC -5 Amp
+ 12VDC - 1 Amp
- 12VDC - Amp

5 3/4" x 7 112" x 4"h

In Texas Call
(512)82B·0503

I

.-

SNAP ACTION SWITCHES
Mi cro Switch V3L·210B·DB
10 Amp . 125 VAC SPDT .. ,51.00
Unimax 2HBT·5 20 Amp
125 VAC SPDT . . .S1.50

P5BOOA 110·220 VAC Pri.
50 VCT Sec,,@2 Amps
3 1/2" x 3 l iB" x 2 7/8" h
mo unt ing ho les 2 112" x 231B"
514.95

TRA NSFORM ERS
P5400A 110·220 VAC Pri.

26.5 VCT Sec . ~I 1.5 Amps
2 31B" x 3 51B" x 2 114" h
mount ing holes 3 118C·C
57.95

JOYSTICK
4-10K li near pots
1 112" metal
handl e
dimensio ns
2 l iB" square
55.95

,~. \~-

Sl.00
Capacitors - Axial lead
200 MId 100 volt 1 51B x 7/B
250 Mfd 150 vol t 2 518 x 7/B
370 Mfd 200 volt 3 51B x 1
450 Mid 250 vol t 3 51B x 1
700 Mf d 100 vol t 1 51B x 7/8

51.00
512.00
518.00
524.00

1-800-531-5369
61B W Sun eet

Sen Antonio, Texes
7B216

Tp ·151 .1W
12 LA 10 25W
12 LA20 50W
15 LA20 50W

ALTEX ELECTRONICS

SPEAKERS
B ohms

1 112 "
12"
12"
15"

CIRCLE 64 ON FREE INFOR MATION CARD

POW ER CORDS
2 cone, lB gao92" lon g grey . .. 50c
3 cond oBelden 17629B 14 gao108"
long black type SJ . 52.B5

PRINTED CIRCUIT BOARDS
2 oz. copper c lad one Side

111 6" FA·4 g lass epo xy

4.5" x 6.5" 51.00
6.0" x 6.0" 51.25
6.0" x 12.0" $2.25
12.0" x 12.0" $4.25

TERM S
Q uanri t iex Limit ed

('Oil . check, mon ey ord er
v ISA . Mavtcrcard

Te x. rev. add 5 V, / q a l l'

<ale-, ta x. Add $3.(Xl vhip ping
charge-, for order- und er S50

POTS
All wit h 31B" shaft
All be low withou t swi tch . . .75c

..-----------~-------------,.---...,r_---_I W~~n ear STJ l E
5K Lin ear B.C
10K Linear A.B,C
25K Linear B,C
50K Lin ear A,C
50K Aud io C
lOOK Lin ear B,C
500K reverse aud io B
1M Lin ear B
All beiow with Swi tch asc
25K Lm earrpush-pull
50K l. inearrpush-pull
500K Lin ear/turn
50K Audio/turn

(f)
U
Z
o
ex:.....
o
W
...J
W

o
o
~
ex:
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Amazing infrared device detects and foils intruders,
welcomes guests, prevents'accidents and saves energy!

z
o
<m
:!:
!II
m
:xl

EXPIRATI ON DATE _

Please send me_Security Light con-I

tro l(s) at siss eac h, tota l ling $ _

For my co nvenience, Co lorado Electro­
Optics will pay su rface shipp ing charges .

Enclosed is my 0 Money Order

o MasterCard or 0 Visa

SIGNATURE _

ACCOUNT NO _

STAT E ZIP _

ADDRESS _

o Please send more informat ion .

o Persona l Check I
o Ship COD to above address

(10% deposit enclosed)

CITY _

NAME _

Colorado Electro -Optics, inc.
2200 Central Ave., Dept . R
Boulder, Co lorado 80301L3) 494-3200 _ _

I SLC ORDER FORM-- I
If not completely sat isfied I may return I
the SLC within 60 days of purchase for a
full refu nd . The un it carries a l imited one
year warranty .

Please Print

preset prog rams, the SLC reacts to the
presence of human bei ngs. It is now
possible to have your ligh ts on when
and only when you really need them ,
all automatica lly. In add it ion to a relia ­
ble security dev ice , the SLC can pro ­
vide your fami ly with increased safety ,
convenience and home energy savings.
No more stumbl ing over unseen ob­
ject s, tripping on dark sta irs , or fum­
bling with your keys . No more wasted
ene rgy from forgett ing to turn off the
ligh ts. And your guests wil l app reciate
the automat ic welcome your home
always provides.

SAFE, EASY TO INSTALL
The SLC doe s not emit energy of

any kind and is tota lly harm less to liv­
ing things. Rugged , weather resistant,
UL listed and good look ing, a low-cost
SLC should be put near every entry­
way . The sensor is adjustable to cover
an area 35 feet by 25 feet. Instal l ing the
SLC is as simple as wiring a switc h, an
easy job for the do -it-yourselfer.

Your home is an important invest­
ment, and your fami ly is irreplaceab le.
They deserve the sophisticated protec­
tion of the Security Lig ht Contro l.

A DIVISION OF LINEAR CORP.
...................~Electro-Optics, inc.

HOW IT WORKS
Thi s exc iting new product incor­

pora tes the latest advances in heat­
sens ing infrared tech no logy. Manufac­
tured by Co lorado Electro-Optics, the
lead ing prod ucer of infrared security
devices in the US, the SLC detects the
heat energy of any person or vehic le
that enters its invisible detection pat­
tern. It will then automatically turn on
up to 500 watts of outs ide ligh tin g.
These lights wi ll remai n on unti l four
minutes after the last person leaves the
detection area .No timers. no switches,
no all -night f lood lights.

SLC NEVER FORGETS
Unli ke ti mers that respo nd only to

Your family is sound asleep . An in­
truder is stea lth ily approaching your
darkened house. But when he enters
the detect ion pattern, the SLC senses
hi s body heat and ZAP! Your outside
lig hts come on instantl y , destroy ing
hi s cover of darkness before he ever
gets to your door. A crime is prevented .
And when you final ly arrive home that
same SLC automatica lly turns on your
driveway and porch lights for a safe ,
warm welcome.

CIRCLE 42 ON FREE INFORMATION CARD 123



74LSOO .25 74 LS164 .95 8202 45 .00
74LSOI .25 74 LS165 .95 8205 3.50
74 LS02 .25 74LS 166 2.40 82 12 1.95
74LS03 .25 74LS 168 1.75 82 14 3.90
74LS04 .25 74 LS169 1.75 82 16 1.85
74LS05 .25 74 LS170 1.75 8224 2.50
74LS08 .35 74 LS173 .80 8228 1.85
74LS09 .25 74LS 114 .95 8228 4 .95
74LS10 .25 74LS 175 .95 8237 19.95
74 LS 11 .35 74 LS181 2.15 8238 4 .95
74 lS 12 .35 74 LS189 9.95 8243 4.50
74LS 13 .45 74 LS190 1.00 8250 14 .95
74LS 14 1.00 74 LS 191 1.00 8251 5.50
74LS15 .35 74LS 19 2 .8 5 8253 9.85
74LS20 .25 74 LS'93 .95 8253·5 9.85
74LS21 .35 74LS 194 1.00 8255 5 .25
74 LS22 .25 74 LS'95 .95 8255·5 5.25
74 LS26 .35 74 LS196 .8 5 8257 9.00 MA1012A74 LS27 .35 74LS 197 .8 5 8259 7.00
74LS 28 .35 74 LS22 1 1.20 8272 39 .95 1.69 324 2

CLOCK MODULE74LS3 0 .25 74 LS240 1.8 5 8275 29 .95 2.49 AY5, ' 0 1374LS32 .35 74 LS241 1.85 82 79 10.50 .99 TRl60274 LS33 .55 74 lS24 2 1.85 8279·5 10 .50 .99 IM640 274 LS37 .55 74 LS243 1.85 8282 6 .65 .99 177 174 LS38 .35 74 LS244 1.75 8283 6 .65 .99 1791 • W' RED LED CHARACTERS74LS40 .25 74LS245 2. 8 5 8284 5 .80 .99 179374 LS42 .55 74 LS24 7 .76 8286 6.65 .99 UP0765 • 12-HOUR FORMAT74LS47 .75 74 LS248 1.25 8287 6.65 2.95 827 274LS4 8 .75 74LS249 .99 8288 25.00 9 .95 74C923 • FACTORY ASSEMBLED74LS49 .75 74 LS251 1.30 8289 49.95
74LS5 1 .25 74 LS253 .85

JUST ADD SWITCHES74LS54 .35 74 LS257 .8 5 •
74 LS55 .35 74LS258 .8 5

COMPLETE WITH SPECIAL74 lS63 1.25 74 LS259 2.85 •74 LS73 .40 74LS260 .85 TRANSFORMER AND SPECS.74 LS74 .45 74 LS266 .55
74LS75 .50 74 LS273 1.65 10/1. 00
74LS76 .40 74LS275 3.35 10/ 1.00
74LS7 8 .50 74 LS279 .55 6800 10/ 1.00

$89 9 'ea. 3/$24 0 074LS83 .75 74 LS280 1.98 .79680274LS85 1. 15 74 LS283 1.00 680974 LS86 .40 74 LS290 1.25 681074 LS90 .65 74 LS293 1.85 682074 LS91 .89 74 LS295 1.0 5 682174 LS92 .70 74 LS298 , .20
68 2874 LS93 .65 74 LS324 1.75 683474 lS95 .85 74 LS352 1.55 684074 LS96 .95 74 LS353 1.55 684374 LS 107 .40 74LS363 1.3 5 684474 LS10 9 .40 74 LS364 1.95 684574LS 112 .45 74 LS36 5 .95 684774L S1 13 .45 74 LS366 .95 685074LS11 4 .50 74 LS3 67 .70 685274LS 12 2 .45 74 LS368 .70 686074 LS123 .95 74LS3 73 1.85 686274LS 124 2.99 74 LS374 1.80 687 174LS 125 .95 74LS377 1.45 687574 LS126 .8 5 74 LS378 1.1 8 688074LS132 .75 74LS379 1.35

74 LS 13 6 .55 74LS 385 1.90
74 LS13 7 .99 74LS386 .65
74LS138 .75 74LS390 1.90
74LS 139 .75 74 LS39 3 1.90
74 LS 145 1.20 74LS395 1.65
74 LS147 2.49 74LS399 , .70
74 LS 148 1.35 74 LS44 7 .37

4 position .8 574LS151 .75 74 LS490 1.95 1702 2 56 x 8 (1us) 4 .9574LS 153 .75 74LS 668 1.69
2708 1024 x 8 (45Ons ) 3 .95 5 position .90

74 LS 154 2.35 74LS66 9 1.89 6 pos ition .9074LS1 55 1.15 74 LS670 2.20 2758 1024 x 8 (45Ons X5 v) 9 .95 7 position .9574LS 156 .95 74 LS674 9.65 TM52516 2048 x 8 (45Ons X5 vl 7 .95 8 posit ion .9574 LS 157 .75 74LS682 3.20
2716 2048 x 8 (450 n s X5 v) 5 .9574LS 158 .75 74 LS683 2.30 CONNECTORS74LS 160 .90 74 LS684 2.4 0 2716·1 2048 x 8 (350ns X5 v) 12.95

74LS16' .95 74LS685 2.40 TM52716 2048 x 8 (450ns) 9 .95 R5 232 MALE 3.2574 lS 162 .95 74 LS68 6 2.40
TM52532 4096 x 8 (45Ons X5 v) 19.95 R5232 FE MAL E 3. 7514 lS 163 .95 74LS689 2.40

R5232 HOOD 1.252732 4096 x 8 (450 n s X5 v) 1 6 .50
5·1005T 3.95

STATIC RAMS 5· 100WW 4.95

2101 256 x 4 (45Ons) 1 .95 ICLINEAR 2102-1 1024 x 1 (45Ons ) .89
SOCKETS2 1 L0 2 · 1 lD24 x 1 (45Ons XLP ) 1. 2 9

l M30 1V .34 LM74 1V .29 211 1 256 x 4 (45Ons) 2 .99 VOLTAGE REG'S 1·100 l 00pe sLM308V .98 l M147 .79 2112 256 x 4 (45Ons ) 2.99 8 pin 5 T .13 .11LM 309 K 1.49 l M748 V .59
LM311 .64 LM1310 2.90 2114 1024 x 4 (45Ons) 8 /17.95 7805 T .89 7905T .99 14 Pin ~l .15 .12
LM317T 1.95 MC1330V 1.89 2114L·2 1024 x 4 (2oon s XLP ) 8 /22.95 7806 T .99 7912T .99 16 pin 5 T .17 .13
LM317K 3.95 MCI3 50V 1.29 1024 x 4 (300ns XLP ) 8/21 .95 7812T .89 7915T 1.19 18 pin 5 T .20 .18
LM318 1,49 MC1358 1.79

2114L-3
7815T .99 7924T 1.19 20 pin 5 T .29 .27

LM323K 4.95 l M1414 1.59 2 1 14 L·4 1024 x 4 (45Ons XLP) 8/18.95 7824T .99 22 pin 5 T .30 .27
LM324 .59 LM1458V .69 TMS4044-4 4096 x l (45Ons) 3.49 24 Pin 5 T .30 .27
LM337K 3.95 LMl 488 .99 TMS4044-3 4096 xl (300ns ) 3 .99 28 pin 5 T ,40 .32
LM339 .99 LMl 489 .99 7805K 1.39 7905 K 1.49 40 Pin 5 T ,49 .39
LM377 2.29 LMl 800 2.99 TMM2016 2048 x 8 (200ns ) CALL 7812K 1.39 7912K 1.49

5 T = 5 0 LDERTAILLM380 1.29 LMl 889 2.49 HM6116 2048 x 8 (2oons) CALL 7815K 1.39 79LOB .79
8 pin WW .59 ,49LM388V 1.50 LM3900 .59

DYNAMIC RAMS 14 pin WW .69 .52LM555V .39 LM3909v .98
78LOB .69 79L12 .79 16 pin WW .69 .58l M556 .69 LM3914 3.95
78Ll 2 .69 79Ll5 .79 18 pin WW .99 .90l M565 .99 LM3915 395 4027 4096 x 1 (250ns) 2 .50 78Ll5 .69 LM317K 3.95 20 pin WW 1.09 .98LM566V 1.49 LM39 16 3 95

4116·150 16.384 x l (15 Ons ) 8 / 19.95 22 pin WW 1.39 1.28LM567V 1.29 75451 V .39
4.95 24 pin WW 1.49 1.35LM723 .49 7545 2V .39 4116·200 16.384 x l (200ns l 8 /17 .50 LM309 K 1.49 LM323K

1,49LM317T 1.95 LM337K 3.95 28 pin WW 1.69LM733 .98 75453V .39 4116·300 16.384 x l (300nsl 8/16.95 40 pin WW 1.99 1.80
V=8 PIN 4164 65.536 x 1 (200nsl CAL L T=T0·220 K=T 0· 3 L=T0·9 2 WW = WIREWRAP

lP:;;;LOW POWER

124 CIRCLE 48 ON FREE INFORMATION CARD



CMOS

74COO .35 74C374 2.75 4019 .45 4098 2.49 7400 SERIES
74C02 .35 74C901 .80 4020 .95 4099 1.95
74C04 .35 74C902 .85 4021 .95 14409 8.95
74C08 .35 74C903 .85 4022 1.15 14410 8.95 7400 .19 74128 .55

74C l0 .35 74C905 10.95 4023 .35 14411 9.95 7401 .19 74132 .45

74C14 1.50 74C906 .95 4024 .75 14412 12.95 7402 .19 74136 .50

74C2O .35 74C907 1.00 4025 .35 14419 2.95 7403 .19 74141 .65

74C30 .35 74C908 2.00 4026 1.65 4502 .95 7404 .19 74142 2.95

74C32 .50 74C909 2.75 4027 .65 4503 .65 7405 .22 74143 2.95

74C42 1.75 74C910 9.95 4028 .80 4508 1.95 7406 .22 74144 2.95

74C48 2.10 74C9 11 10.00 4029 .95 4510 .95 7407 .22 74145 .60

74C73 .65 74C9 12 10.00 4030 .45 4511 .95 7408 .24 74147 1.75

74C74 .85 74C9 14 1.95 4034 2.95 4512 .95 7409 .19 74148 1.20

74C76 .80 74C915 2.00 4035 .85 4514 1.25 7410 .19 74150 1.35

74C83 1.95 74C918 2.75 4040 .95 4515 2.25 7411 .25 74151 .65

74C85 1.95 74C920 17.95 4041 1.25 4516 1.55 7412 .30 74152 .65

74C86 .95 74C921 15.95 4042 .75 4518 1.25 7413 .35 74153 .55

74C89 4.50 74C922 5.95 4043 .85 4519 1.25 7414 .55 74154 1.40

74C90 1.75 74C923 5.95 4044 .85 4520 1.25 7416 .25 74155 .75

74C93 1.75 74C925 6.75 4046 .95 4522 1.25 7417 .25 74156 .65

74C95 1.75 74C926 7.95 4047 .95 4526 1.25 7420 .19 74157 .55

74C l07 1.00 74C927 7.95 4049 .55 4527 1.95 742 1 .35 74159 1.65

74C15O 5.75 74C928 7.95 4050 .55 4528 1.25 7422 .29 74180 .85

74C151 2.25 74C929 19.95 4051 .95 4531 .95 7423 .29 74161 .70

74C154 3.25 74C930 19.95 4053 .95 4532 1.95 7425 .29 74162 .85

74C157 1.75 4000 .35 4060 1.45 4538 1.95 7426 .29 74163 .85

74Cl80 2.00 4001 .35 4066 .75 4539 1.95 7427 .29 74164 .85

74C161 2.00 4002 .25 4068 .40 4543 2.70 7428 .45 74165 .85

74C162 2.00 4006 .95 4069 .35 4555 .95 7430 .19 74166 1.00

74C163 2.00 4007 .29 4070 .35 4556 .95 7432 .29 74167 1.95

74C164 2.00 4008 .95 4071 .30 4581 1.95 7433 .45 74170 1.65

74C165 2.00 4009 .45 4072 .30 4582 1.95 7437 .29 74172 5.95

74C173 2.00 4010 .45 4073 .30 4584 .95 7438 .29 74173 .75

74C174 2.25 4011 .35 4075 .30 4585 .95 7440 .19 74174 .89

74C175 2.25 4012 .25 4076 .95 4702 12.95 7442 .49 74175 .89

74C192 2.25 4013 .45 4078 .30 4724 1.50 7443 .65 74176 .89

74C193 2.25 4014 .95 4081 .30 80C07 .95 7444 .69 74177 .75

74C195 2.25 40 15 .95 4082 .30 80C95 .85 7445 .69 74178 1.15

74C200 5.75 4016 .45 4085 .95 8OC96 .95 7446 .59 74179 1.75

74C221 2.25 4017 1.15 4086 .95 8OC97 .95 7447 .69 74180 .75

74C373 2.75 40 18 .95 4093 .95 8OC98 1.20 7448 .69 74181 2.25
7450 .19 74182 .75
7451 .23 74184 2.00
7453 .23 74185 2.00
7454 .23 74186 18.50
7460 .23 74190 1.15

74S00 SERIES
7464 .39 74191 1.15
7465 .39 74192 .79
7470 .35 74193 .79

74500 .44 74574 .69 745 163 3.75 745258 1.49 7472 .29 74194 .85
7450 2 .48 74585 2.39 745 168 4.65 745260 1.63 7473 .34 74195 ' .85
74503 .48 74586 1.44 745 169 5.44 745274 19.95 7474 .35 74196 .79
74504 .79 745 112 1.59 745174 1.09 745 275 19.95 7475 .49 74197 .75
74505 .79 7451 13 1.98 745 175 1.09 745 260 2.90 7476 .35 74198 1.35
74508 .48 7451 14 1.50 7451 81 4.47 74528 7 4.75 7480 .59 74199 1.35
74509 .98 745 124 2.77 745 182 2.95 745 268 4.45 748 1 1.10 74221 1.35
745 10 .69 745 132 1.24 745 188 3.95 745 289 6.98 7482 .95 74246 1.35
745 11 .88 745133 .98 745 189 14.95 745 301 6.95 7483 .50 74247 1.25
745 15 .70 745134 .69 745 194 2.95 745 373 3.45 7484 .50 74248 1.85
74520 .68 745135 1.48 745195 1.89 7453 74 3.45 7485 .65 74249 1.95
74522 .98 745 138 1.08 7451 96 4.90 745381 7.95 7486 .35 74251 .75
74530 .48 745139 1.25 745197 4.25 745387 5.75 7489 4.95 74259 2.25
74532 .98 745140 1.45 745201 14.95 7454 12 2.98 7490 .35 74265 1.35
74537 1.87 745 151 1.19 745225 8.95 745471 9.95 749 1 .40 74273 1.95

74538 1.66 745153 1.19 745240 3.98 7454 72 16.85 7492 .50 74276 1.25
74540 .44 745157 1.19 745 241 3.75 745474 17.85 7493 .49 74279 '.75

74551 .78 745158 1.45 745251 1.90 745482 15.80 7494 .65 74283 2.00
74564 .79 745161 2.85 74525 3 7.45 745570 7.80 7495 .55 74284 3.75
74565 1.25 745162 3.70 745257 1.39 74557 1 7.60 7496 .70 74285 3.75

7497 2.75 74290 .95
74100 1.00 74293 .75
74107 .30 74298 .85
74109 .45 74351 2.25
74110 .45 74365 .65

PROMS
74111 .55 74366 .65
74116 1.55 74367 .65

745188 (82523) OC 32 x 8 3.95 74120 1.20 74368 .65
745287 (825129) T5 256 x 4 4.75 741 21 .29 74376 2.20
745288 (825123) T5 32 x 8 4.45 74122 .45 74390 1.75

745387 (825 126) OC 256 x 4 5.75 74123 .55 74393 1.35

745471 T5 256 x 8 9.95 74125 .45 74425 3.15

745472 (825147) T5 512 x 8 16.85 74126 .45 74426 .85

745474 (825141) T5 512 x 8 17.85
74490 2.55

745570 (825130) OC 512 x 4 7.80
745571 (825131) T5 512 x 4 7.80

CIRCLE 48 ON FREE INFORMATION CARD,

NEED FAST PARTS?
DYNAMIC RAMS

4116 150NS 16K x 1 8/19.95
4116 120NS 16K x 1 8/29.95

STATIC RAMS
2147 55NS 4K x 1 9.95
6116 150NS 2K x 8 CALL
6116 120NS 2K x 8 CALL

EPROMS
2716-1 350NS 2K x 8 12.95
2732A 250NS 4K x 8 25.95
2732A-2 200NS 4K x 8 32.95

MPU 's
Z-808 CPU 6mHz 19.95
Z-808 CTC 6mHz 17.95
Z-808 PIO 6mHz 17.95
68800 CPU 2mHz 10.95
68821 PIA 2mHz 12.95
68850 ACIA 2mHz 12.95
8085A-2 CPU 5mHz 16.95

APPLE OWNERS
EXPAND YOUR 48K COMPUTER TO 64K

SUPER RAM • II
PLUG IN SLOT ~

GOLD PLATED CONTACTS
INC LUDES 5 JUM PER OPTIONS
INC LUDES 5 RAM·ROM OPTIONS
ENJ OY TH E BEST OF BOTH WO RLDS
16K RAM (RANDOM ACC ESS MEMORY)
THI S 1$ SOPHIS TICA TED FIRMWA RE
EXPANDS YOUR 48K APPLE TO 64K
0 :-:PROGR AMM ABL E MEMOR Y
ELIM IN ATES TtiE NEED FOR APPLESOFT " OR INT EGER BASIC ROM
CARD
ALLOW YOU TO RUN APPLE'S NEW FORTRAN PACKAG E, ALSO
PASCAL AND PilOT
KEYBOAR D CO NTRO L SELECTIO N OF RAM OR MOTHER BOARD
ROM LANGUAGE
INCLUDES INSTALLATION INSTRUCTIONS AND APPLICATIONS
NOTES
THE SOFTWARE DEVELOPED BY VARIOUS VEN DORS FOR YOUR
{64KI SHOULD NOW WORK AS THEY ADVERTISED
THE MOST VERSATI LE RAM EXPANS ION ON THE MARKET TODAY

UNIQUE 1 YEAR WARRANTEE! $168.00

APPLE FAN
"COOL·IT"

TAN COLOR
SAVE DOWN TIME
LONG LIFE MOTOR
LOW NOISE IS A MUST
SAVE REPAIR CHARGES
INCREASES RELIAB ILITY
CLIPS ON-NO HOLES OR SCREWS
MIN IMUM QUIETNESS IS DUE TO THE DRAW EFFECT OF AIR
THROUGH YOUR COMPUTER AND A SPECIAL FAN AND MOTOR
DESIGN
THOSE EXTRA PLUG·IN CARDS CAN CAUSE EXTRA HEAT

HOW TO HOOK IT UP

1. Clip It on your APPLE
2 Unplu g your 120V cable (you won't need It)
3 Plu g snor t 120V cable from Sup er Fan II to the back 01 your compu ter
4. Plug the supply cable f rom Supe r Fan II to your 120V power source
5 Turn on the rocker SWItch and a buut-m red ready li ght co mes on
6 You are all set " COOL IT"
UNIQUE 1 YEAR WARRANTEE! $69.00

•APPLE IS A TRADEMARK OF APPLE COM PUTER INC.
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P.O. BOX 401244R
GARLAND, TX.75040

(214) 278-3553

CARDS

lAS( 1l . 1hC

M'C" OSOfT

CALIF CCM" SvS

GLOBAL
l OQ'C Pottlfo \

LP-1: &40.00
~l" "' odt t'lto

~~
LP-3: *60.00

, "'.. wtdtll l0..- ... ..
ov.r ecMHz

XTAL
$385

Ot,CN'~......1

TRSao
.. Add ~ ()rI

1" ,ltUC1IQnSI.
a,p S., tCMS

S25 96

• .... .. I ".'I · .. ' l ti l

Tl£ MPO117
::t':ea:..,~:l.
rolled""""~.

179.50

~E.~ 1I(. 11

MY( IiMmor'f' Add- Ol\
IftC lvdM II\Sl hl Cll OI\ S

S25 96

·11\1. t S' 9N'

' )2 1'UK1\l: at. 1 COl"Irol

·~ .. Pow~

' Low LDrow.t D,~11OI'l

'Nt.,"
T.,. Montll o.t. "..r I.
·lMyof-.

' ,, ()r~

., .. , o.t."
· 1. I Ackl r...

· IIl/wHokll S.lieC • ZllO' 29500

16KRAM
'16000

VIOU

VIDEOTERM

----..---~.80 "729500
KEYBOARD
ENHANCER

" 2000

·.SPECIALS••
3-_MUFFIN FAN . ,..... c... '

'1 .15
UPD 765C: ,__ eo.,......

'11.• W/sp« ·.

2732A : 250Ns<c EPltOM
'24.50

AY5 -1013A: 3Ol8MII UART
, .15

REAL-TIME CLOCK
CALENDAR (MSM 5832)

,..
'40

'"'55
' 1l5,..,..

"11115.-

SEE SPECIAL FALL PRICES BELOW
(PRICES GOOO THRU DECEMBER 31, INI)

SHOP EARl. Y FOR CHRISTMAS

The
Su.... Muslc

Maker
REVISION2

$24.95
(Bu lcKIl)

D~s not include speaker
~jtch.. or 2708 ROM .

Now yo u can play hundreds of songsusin g the Bu lletSu per
Music Mater. Th e unit f.atur.. a Ilng l. tKtory
programmed m,"oproc.uor Ie that comes wit h 20 pre­
progra mmed short tun es. By addi ng the additio nal PROMS
(2708'.) the .y.tem can be expanded to play up to 1000
not.. per PROM, Ju st th ink . .. a compact elect ronic
Instrument that will pl ay dozens, hundreds or even
thousands of selectio ns of music. T he kit comes with all

~~edo~~cd :~::~n~ ~~:rdt-=hrc~~':~~~ : ..~~I~:
The 7 WI" amplifier sectio n is on the same PC board and
drives an 8 ohm speaker (not InclUded), from a whi sper to
ear splitting volume. Since the unit work s on 12 voe or 12
VAC I vehicl e or portable operat ion is possibl e. Whit do

=.~~::~95~n~V.~~;l ~~~~rc,-n'~er2}6ans~~:,:~
containing popul ar tun es are available for$9,85 each oryou
can program your ow n PROMS using Information provided
wi th the kit instructi ons. Lists of available PROM aU>ums are
availa ble on request. (Note: Unit pl ays electronic music one
not e .t a time, it is not possible to play chords or a melody
with harmony simultaneously. )
* Envelope control gives decay to not es.
* O n board inverter allows single vol tage (+12) opera tio n.

OPTIONAL ACCESSORIES
DIP Swnch.. (One 8 po•.• One 5 po•.) 2.oo/Hl

(Can be d1rlClly IOlcIe<ed to PC Bd. to access tunes)
Rotary Swn_ Two 5 posit ion 2.50/..1

(For remote wklng to PC Bd. to access tun es)
AnrlOCll.. Ton Plaolic C_ 8.50
Woliplug Tron,lorm er 3.00

(For operati on on 117VAC house voltage)
FALL SPECiAlS: (GoodThruDoc.'81)

1. Su per Mu sic Maker wit h case and two 5-position rotary
sw it chel $32.00

2. Super Music with one 27 16 2K X 8 PROM filled wlt h
oyer 50 selections of .ddiUon.1music ( 1500 notes) $32.00

3. T he Whole Ball o f W ax! ~ + case and switches. $3S1,Sl5

I(; SOCII(.(TS
8 ptH 10.1120
14 10/140
16 10/160
18 10.1190
20 lQl2 80
22 10 12 eo
24 1012 80
28 10/J eo
40 1014 75

..
2~ 1103A

27 lJfl'07'65
425 IqJpy d...
1 10 contra'l _
t 10 Ul N2OO1
'JO TM$.4400
1JO MC4008P

'" IolHOO262.7'5 D3624
.. 03001
.. DJO(J2a.
115
115..
115
115
115
115

,SO,,.
150
1 20..

25
55
3D,"

FEATUA!I: AM, fM stereo ,
PhOftO ~put. AuK Input. AC
Cord , 30Q Ohm AntWiNI
Input AM &.oop.klc Antenna,
SI8nUfd Tumt.bte PkI9t-

IIUY:Jsns
(T."..... Amp combH) 10f"

$SO.OO

MI SC

CONT'D.-' ''6 6. 2500 a,,,, 5.75e.a
sv 450QHS,...,716 5.25ea a "" 4 .~",

'108
4 SQNS4 1O_ 8 101'396"

2732 19~ .. 4 tot 1696 _

4116 300NS 200... 15 101'1200
200HS 2.15N 8 lor 15.00

2114l 3OOHS 2g:s .. 4 lor 2 7~.

200NS 3 so.. 4 tOl' 3 00u

2 111 450HS 2 50 u lOfof 2 CION

TERMINALS

Svnertek
" K TM -3"

/il) LOW COST

.
TERMINAL WITH
KEYBOARD AND

1Q1 VIDEO 100 •
'689,00 • '499.00

CPU.
Z 80 795
Z 80A CTC 10 50
Z BOA CPU 10 50
Z so 002 16 64 11(. 129 00
l!!lOMA 13 50
290 '" 7 50
MC6800 950

2102
."""S

SOJO......
'''is t01J "....
.. a9
ST"ST,a
a212.,16
1S41OOCA
IT4lQn.LItC
1'905
7908
1915
19 ,e
1805 '.-
7808
7812
MC1330AtP
MC1350P
MC1JS8P

''' J80'''065Hl M74 1
WC14S8P
, ..no
,..-

CIRCLE 41 ON FREE INFORMATION CARD

SH7• • 2N 30
$N 7••2H ...

5."''''»1 U
5N 74"" 50
SH74MH ..
$H74UZH 38
S"7.'36M 96$H7.'.'H ee
$ N7. ' 51" 66
SH7.,SJH 55
$N 74 1S4H 1 2~

SH74 1SSH 7'5
SN141~7N sa
SN74160N ae
SN74111N IS
SN74163N 86
SN74164N 87
SN74 16~N S5
SN74174N 811
SN7417~N 7'1
SN74180N 7~

SN741 151 N 11~

SH743i3H 'M

74LSOO
14L.SOO 2'
MLS02 2.
HUO) 21
76LS04 2.
M LSOl5 2 2
M Lsoe 2t
H LSOI 21
MlS10 21
MLSt4 •
MlS20 22
MLS 2 1 21
H LS21 40
JeLS 27 2J
7. L.U I 37
14 LS30 21
7. lS)2 31
7" LS» 31
14L$42 13
14 lS4a 17
7US] " :M
14L575 56
MlSM 45
M LSIO 51
MUI3 15
H LSII eo
M LS10 7 4 3
14LS113 4 5
"'lSt22 45
JII LS12) ..
M LS125 •
74lS1H 7S
74L S1)1 IA
7. l St 3. 51
ML$ 1$1 4t
7.LSt S:) 4'
7.UtS7 ..

COMPONENTS

Stereo AMP/Power Supply Board
Takes low level aud io and drives 8 ohm speakers ON­

BOARD Rectifiers and Filter supply power for AMP
AND TUNER. VOLUME, BALANCE.

and TONE SLIDE CONTROLS

AM·'M
STEREO
TUNE R

$12.95_'m><:
... COD MINIMUM S2G.oo * ADD $2.50 fO R COO'.
... UPS DEUYEAY ADORE" MUIT ACCO MPANY ALL COO OROERI
.. $1.00 HANDL INQ ON ORDERS UNDf.A ' 10.00
.. VIlA. MC CAROl OR CHE CK
.. ADD no FOR IHI~NG

.. TEXAS RESIDENTS ADD 5~ I TATI: SALEI TAX
• ALL fOAEtQH ORDEAl ADD 2S'IIIFOR SHIPPt NO (CANADA 11')

NO f OREIGN COD',
.. CAlL (214) 211-3553 T O PLACE CRIfOrT CARD OR COD DAMA

SMALL. SINGLE HYB RID rc AND COM PONENTS FIT ON A 2·' x 3" PC
BOARD (INCLUDED). RUNS ON 12VDC GREAT FOR ANY PROJ ECT THA T
NEEDS ....N INEXPENSIVE AMP. lESS THAN 3'lll THO ~ 5 WATT S
COMPATIBLE WITH S E· Ol SOUND KIT.

Overvoltaae Protection Kit $6.95
Protect yo ur expe ns ive eq ui pment from ovurvo ltage
conditions. Every computer should have onel Workl with any
fuNd DC pow.r lOurce from 10 to 20 volts up to 25 amps.

7 Watt Audio Amp Kit M.ft

Doomsday Alarm Kit 59.M
If you have tro uble sleeping and yo u would like the rest of
the neighborh ood to share yo ur misery then thislitl le kit
wi ll be for you! There is no way to accurately describe the
unearth ly how ls, scream. and tones that come out of th is
kit. Four separate tone oscillators are mixed. cancelled
and stepped at a vary ing rate . 10 Watts of c razy sounds . A
great fun kit or a practical burglar alarm . Complete wit h
PC boar d and all necessary co mpo nents less speake r. For
6-12 VDC. ORDER DA-Q2.

"'00

", J5
135

"425."
'""'0
275,..,..
'"925
950
950
950

39 745138
45 145 '40
38 745158
3liI 7.5174
JQ 14S17S
J9 145182
45 74 5 1"
~ 745201
5.5 145240
15 1.. S2 ....
56 745 251
65 14$.28 7
49 145288
56 745299
65 745470
Ii6 14 $.4 71

' 95 74 5-473
'45 745474

SOO
14500
74S02
"SOJ
74504
'4506
74510
74515
74520
74S22
"SJO
14537
74S50
14551'4_
745 7"
t .....
745112
745 132

v~
_ IOIJ

Q ,
i~~ 'AMOEk'
GMEN ~

vroeo IIlOH lTQA

MONITORS

The SE·OllS. complete kit that
cont,lns . Uthe parIl lo buIld.
progr amm able sound . ff.cls
;«tautor. Dfllgned .round
the new T.... InslN ment.
IN 714n Sound Chip, the
boII rd prO't ides banks of MI NI
DIP .wrtche-s and pots to
program the yanOUI com­
bln,hons altha SLFO SCllI'tor,
Yeo. Norse , One Shot. and
Envelope Controls A Quad Op
Amp Ie is used to impleme nt
an Adjust.b1e Pulse Gen.r.·
lo r, L.....I Comp.rator and
Multiplex OSCillator for ..... n
more versatility. Th. 3 'A." x 5"
PC BOlr d f..tures I prototype
• r•• 10 .lIow lor use r added
Circuitry . Easily programmed
to dup licate Exp los io n.,
PM-or Gunt , SI• ..,. Tr"ns, or
,lmOit an mumt e num ber of
01"., ~nds. Th e umt ha, •
muillp r. of applications The
low price inclu des I II plrl s,

assembly manu al, programming charts, and detailed 76477 crup
specrtrcanons. It runs on a 9V battery (not includ ed). On board
100M W amp wil l drive a 5ma l~ speaker direct ly. or the unit can be
cc r mecteo to yo ur stereo wIth Incredrbte results! (Speaker not
inc luded) . 78477 I, Included. A....allable separately for $3.15 each.

MANY OTHER COMPONENTS AN D KITS AVAILABLE
IN OU R COM PLETE CATALOG. CALL OR WRITE FOR
FREE CATALO G.

AY3·8910 PROGRAM MABL E SOUND GENERATOR
The AY3-89 10 is a 40 pin LSI chip with th ree osci llator s. three
amplit ude cont ro ls, prog rammab le noise generator . three
mixers. an envelo pe generator. and three D/A conv erters that
are controlled by 8 BIT WOR DS. No external pots or caps
required. Th is chip hooked to an 8 bit microprocessor chip or
Buss (8080, Z80. 6800 etc.) can be soft ware controlled to
produce almost any sound. It will play three note chords, make
bangs. whistles. sirens. gunshots. explosio ns. bleets, whines.
or grunts. In addi tio n. it has pro vision s to cont rol its own
memory chips wi th two 10 ports . The chip requi res +5V @
75m a and a standard TTL cloc k oscill ator . A tru ly Incredible
circ uit .

$12.95 WI Basic Spec Sheet (4 pages)
60 page manual with 5- 100 int erlace instructions and
several pro gra mmin g examp les, $3.00 extra

Sound Effects Kit $18.50

(~PPLE II Plus"

COMPUTERS

ATARI· 800'"
COMPUTER SYSTEM

16k -*750.08
48k-*898.0

video
IUU

,,~
12 ....,
BLACK s WHITE
VIDEO MON ITOR
IMDlK ' LHDU I Corp

(f)
o
Z
o
0::
I­o
W
...J
W

6
Ci
<t:
0::

126



zo
<m
~
lD
m
:0...
CO
00...

TUCSON

S TA TE

PHONE NO

CBM8032
32K RAM

80 Column Screen
$1499.00

POWER LEVEL INDICATOR
• Disp lay Rang e -3 6 dB to+ 5dB
• Float ing or Gradua l Output Indicat ing

• Kit includes tranaistor s. Jeds. caoacl­
tors. resistors, PC Board, and silk
screened metal fro nt panel

31h·Digit. LCD·Display
DIGITAL MULTIMETER

• HANDY - ...y t o ho ld. to carry . to us • • 10
... ad . • ACC URATE - lMs ic O.1% DC K CU'acy ­
• TOU GH - bu ih t o tah rou gh eYefYday fi. 1d
u.~ and alectrica l overload . . . yet maint a in its
cali bra tion . VERSA TilE - btg. cle ar. high con­
tr . s t 3~·d~it lC D di.~ay . r.adabl. anywhef• . . . a
full 0.5 " high . • PO RTABLE - Palm-s ized . l;ght­
w.~ht oper a! " up to 200 hours on a singl. 9V
b'M'lSiS10f al ka lin. battery. • EXPANDABLE ­
us •• slend41rd OM M eee •••on •• to . xt.nd ra ng• •
....en fu rther.

MODel 93 6 $17 5.00

SUNNYVALE
1054 E. EI Cami no Real 45 18 E. 8roadway
Sunn yvale, CA 9408 7 Tucson, AZ 857 1 1

(408) 243-4121 (8021 881·2348

ZIP

ADD RESS

CIT Y

30 MHz
HITACHI

.; DUAL TRACE
-- .. PORTABLE OSCILLOSCOPE

MODEL
V-3028 $995.00

More sensitive to your input

SWITCHABLE Xl and XIO Attenuation Factor
KEY A D D ITIONA L FEATURES: • 100 MHt bd nd~id lh • Hu \-V
d UIV lip . Break , ,,,,i,,lan l ( ..nl .. , r on durro r • Sb-nder. n..>. ih l.. ca b l..
• &h . t " bl" I" nglh • Wid.. s om p..n'>o!lI UJn 'dng .. . J-i1.. ,,11 ,, ( ' (Op.. "

• Gruund r..f..nn( .. ( 'd n h...H ll\d l .. d AI lip . Ind ud.... ~PHlJNG
HOOK. r.c, TIP. BNt: ADAPTOR I N ~ULATING liP <lnd THIMMl'.H
TOO l. ACCI:.~~OR If.~

Brin g t tus f :f H P() ' Into o ne of ou r stores or

m ad to ou r Mall Order address sh own be lo w

and rec eive a 20'~' IlI ~COI VI'
on purchases from ttus page of S50 .00 or mo re.

O rr" r EX I' I HE~ o n Il" ('('ml", r I .;. 1'.1 81

NAME

Coupon~ accepted onl y WIth full n am e dnd adc1re~!o filled In

* 200/0 *
DISCOUNT

COUPON

Universal Oscilloscope

0:0 Probe
- - $3600..,..

EPROM 2~~~;5 $6.50
EPROM Erasing Lamps

• ERASES 4 CHIPS IN LESS THAN 20 MINUTES
• SIMPLETO USE • SAfETY INTERLOC K

• ERASES 2708, 2716. 1702A, ete.
UYS-llE . . . $15.00

SANTA ANA
1300 E. Edi nger Ave.
Sant a Ana, CA 92705

(714) 547-8424

4.0 MHz
Z-80 A-CP U S 8 .05

Z-80A·C TC 8 .3 5

Z-80A -P10 6.35

Z-80A -DART 15.50

Z·80A-5'0/0 2 1 .25

Z·80A-5'O/9 15.70

Z-80A -DMA 22 .70

Model SCI 10

Only $369

3 .30
4.80

11.00

10 up

$ 1.80
2.95
2 .80
2.95

• LIGHT
WEIGHT (2 lbs]

• AUTOMATIC CIRCUIT
POWER DOWN FOR
UNUSED SECTIONS

Z-80 SERIES
2.5 MHz

2-80-CPU S 7 .'0

Z-Bo-eTC 5.90

Z·80-P ' O 5 .90
Z-BO-DART 14 .30

Z-80-5 ' 0 /0 20 .10

Z·80-5,0/9 14.50

Z·BO-DMA 21.50

3 .50
6.50

13.00

PORTLAND
11 25 N.E. 82 nd Ave.
Portl and, OR 97220

(503) 254-5541

1-9

$ 2 .00
3 .50
3 .40
3 .50

PORTA BLE THANDAR
OSCILLOSCOPE

6500 SERIES MICROPROCESSOR Ie's
A=(2MHz) B =(3M Hz) C=(4MHz)

P6502 S 882 P6506A S8 82 P6520A $3 .14 P6530-oo 5 $ l S.84
P6502 A 9.66 pe SO] 809 P68 20 3.40 P6532 10 ,82
P65028 15 0 2 P6507A 882 P688 20 3.74 P6532A 11.87
P650 2C 21.00 P65 12 8 .8 2 P652 1 4.90 P6545-1 17 .51
P6S03 8 0 9 P65 12A 966 P652 1A 5.34 P6545A· l 22 .44
P6503 A 882 P651 3 809 P682 1 4 ,90 P655 1 10 ,71
P6504 8.09 P6S13A 882 P68 B21 5,34 P6551 A 11. 76
P6504 A 8.82 P651 4 809 P6522 8,40 P6S9 1 40 .00
P6S0 5 8.09 P651 4A 8 82 P6522A 11.24 P179 1·0 2 40 .00
P6S05 A 882 P651 5 8,09 P6530-004 15.84 P1793 ·02 40 ,00
P6506 809 P6520 340

• DC-l0MHz
• 2 " DIAGON AL CRT
• SMALL SIZE

(10" x5.8 "x2")

• ULTRA LOW POWER
CONSUMPTIO N

(5V)

HOUSTON
2649 Rich mo nd

Houston, TX 77098
(713) 529·3489

VISIT ASTORE NEAR YOUTODAY - W. slock . 111'11 st l.ctia. of T. chaittl Bo.ks. Discret. Co. , onltrts. lat l l rlt . d Cireuits. I est Equip• •at and Ellct ruic Su,p lin _

MOTOROLA'S OPTO TRIAC

Typo

MOC3009
M OC301 0
:I.1OC3011
MOC 30 20
MOC 302 1
MOC3030"
MOC 3031 "
·z.,oCt04...-.g

DRIVER COUPLER M~
Tnt PINk
Tng I~

mAo Votb Prica

15 250 $2 .20
8 250 2 .71
5 250 2 .86

Hi 400 3 .16
8 400 3.52

15 250 3.915
8 250 522

* MEMORIES
STATIC RAM's
2102-1 (500ns)
2114L-2 (200ns)
2114-3 (300ns)
2114-2 (200ns)
EPROM's
2708
2716
2732 (350ns)
DYNAMIC RAM
4116 (200ns)

SOCKETS
WIRE
WRAP
Levill3.1 .

'V 1·24 2hp lO up 100up
S S!l S So4 S S3S S2

69 68 6 7 66
11 10 69 61
13 12 71 70

1 0 1 100 99 91
' 23 '22 1 2 1 120
1 35 13. 133 1 32
' .3 ' .2 1.1 ' .0
1 1 3 112 1 11 1 10
19S 1904 1 93 1 92
2 . 3 2.2 2 .' 2.0

AlW T.TI
A14WT ·Tl
AHiWT ·Tl
A18WT ·Tl
AlaWT.TI
A22WT ·Tl
A24WT·Tl
A28WT·Tl
A36WT·lI
MOWT ·Tl

AS..O
Al 0WG
A14WG
.cewc
AI'WG
.cowc
A22WG
A24W G
A2'WG
"'WG
MOWG

Wire Wrap - TIN
1·24 2hp lOup 100up

S . , S .0 S 39 S 38
59 58 S7 56
63 tl2 6 1 &0
tl1 66 65 t>4
91 90 19 18
99 98 i 1 se

109 108 101 1 06
139 138 1 3 1 1 3t1
' 63 1 82 1 8 1 1 &0
'19 l l a 117 1 18

CULVER CITY
1 1080 Jefferson Blvd.
Culver City. CA 90 230

(213) 390·3595

, -9 $37.25
10 up . . . . 35 .55
25 up . . 3 4.04

1·24 215US1 IOIIP 100~

S 11 S 16 S I S S 1.
20 19 11 11
22 2 1 20 It
2i 21 27 26
33 32 31 30
36 3S 34 33
31 36 3S J4
• 3 . 2 41 . 0
.6 . 5 44 . 3

POWER SUPPLY
5 Volt 3 Amp

APS 5-3

BFR90 $1 .9 1 Me SS8P $ 1.5 0 MC1488P $ 1.4 7 MC4024P $5.75 MC790 6CT 52 .10 MCM66 74P $ 11.1 7 MPSH34 $ 1.00
BFR9 1 2.42 MC862L 2.2 7 MC14 89A l ' .89 MC40 26P 3.0 5 MC790 8CT 2.10 MCM68 10C 7.4 7 M PSUOJ 1. 19
CA30M 1.5 4 MC958 l 4 .43 MC14 89 l 1 .68 MC4044P 5.75 MC7912CT 2.10 MeR 103 .79 MPSU05 1.00
CA30S9" 3.3 4 MC1302P 3.72 MC'''S9 P 1.4 7 M C4558 NCPl 3.18 MC791 5CT 2.10 MCR10 6·2 1.0 1 MPSU06 1.09
CA30 79 2.23 MC1309 P 2.86 MC1 494L 8.53 MC6800P 13 .90 MC7918CT 2.10 MCR39 18·8 7.74 MPSU10 1.23
DAC08 CP 3.49 MC1310 P 8 .29 MC149 5l 7.4 7 Me6S08P 13 .90 MC7 924CT 2.10 MDA100A ..2.0 5 MPSU51A 1.13
MB01 01 .73 MC1330A 1P 2.20 MCl-496G 2.07 MC6809P 45 .39 M C1 0 101P .9 2 MDA101A 2.21 MPSU56 1.0 9
MB0 102 .88 MC 1349P 1.7 2 MC1568R 13 .42 Me6821P 7.33 MC 10102P 92 MOA102A 2.38 M PU13 1 .9 1
MB0 20 1 1.0 3 MC1350P 1.44 M C1594 l 12.74 MC684 0 P 12 .22 MC101 04 P .92 MOA104 A 2.54 MR250-2 2.27
MB0 50 1 1.57 MC 135 1P 2.10 MC 1595l 10 .63 MC6844P 45 .39 MC10 10 7P 1.00 M OA10 6A 2.83 MR750 .84
MC 78 l 0 5CP .e8 MC1352P 2.01 MC1710CP .89 MC6 845 P 41 .20 MC10 1Q9P 92 MOA 108A 3.31 MR 751 1.06
MC78 l08CP .8. MC1355P 2.10 M C173 3CP 1.30 MC6846P1 39.90 M C10 115P .92 MDA l l 0 A 3.80 MR 75 2 1. 12
MC78 112CP .8 . MC1 357P 2.19 M Cl 776C P1 2,07 MC68 47P 16.06 M C10 11 6 l 1.10 MDA200 A 2.21 MR754 1.26
M C7811 5CP .88 MC135 8P 1.91 MC18 07 P 1.36 MC6 a50 L 14.32 M C10 116P .92 MOA201 A 2.38 MR 756 2.10
MC7 8l 18 CP .e8 MC 1364P 2.01 MC1808P 1.36 M C6850 P 6.84 M C10 123 l 2.39 MOA202 2.54 MA7 58 2 .65
M C78L24CP .es M C1372P 6.48 MC 1809 P 1.36 M C68 52 P 7.33 MC 10 124 L 301 MJ E305 5T 1.29 MR 760 3.2 1
MC78 M05 CT 1.47 M C13 73P 5.19 MC3062 l 4.00 M C685 4P 32 .2 6 MC 101 24P 2.52 M PF102 .66 MR81 2 .5 1
M C78M06 CT 1.47 MC139 1P 1.44 MC3 302P 1.12 M C6860 P 12.92 M C10 125l 3.01 M PN3402 .76 MRF476 2.93
MC78M 08 CT 1.47 M C1403UO 4.08 M C330 3P 580 MC6875 l 13"9 MC 10125P 2.52 MPS91 8 1.28 MR F901 3.1 5
MC78M 12CT 1.47 MCl405L 15.28 M C3325P 21 0 MC6881 P 8.91 M C1013 7 l 32 .36 MPS3638 A .48 MR F911 3.04
MC78 M15 CT 1.47 M C1408l6 3.84 MC3 340P 2.10 MC6882Al 6.13 M C10 176 P 6 26 MPS3704 .60 MV209 1.13
MC78 M18CT 1.47 MC 1408l7 4.75 M C3360P 3.50 MC68 85 P 2.72 MC10 189 l 327 MPS6514 88 MV8 39 2.42
M C78M 20CT 1.47 MC1408l8 6.55 MC3370P 3.72 MC6 886 P 2.72 MC10195 l 2.52 MP56520 .72 MV2 115 2.27
M C78M 24 CT 1.47 MC140 8P8 4.40 MC3403P 1.77 MC688 7P 2.72 MC1 0216l 1.83 MP565 21 83 MV220 5 .78
MC79 l 05CP 1.12 MC14 13P 1.68 M C3406P 3.60 M C6888 P 2.72 M Cl 44 11P 17.26 MPS65 22 .76 MV2209 .78
MC79 l 12CP 1.12 MC 1436 CU 4.9 6 MC3408 l 3 .5 5 MC68 89 P 3.14 MC 144 12VP 15.53 MPS6523 .85 NE592N 1.9 8
MC79L15CP 1.12 MC1437L 3.9 9 MC34 16 l 31.42 M C780 5CT 1.65 M C144 35VP 8.84 M P56566 .73 SC136 S .98
M C79L24 CP 1.12 MC1439l 4 .62 M C34 17l 14 .83 MC7808CT 1.65 MC 14457P 8.80 MPS8099 .57 SC136 0 1.17
MC664P 3.20 MC 1439Pl 3.97 M C34 20l 10 .0 B MC781 2CK 3.14 MC 14458P 13.73 MPS8599 .80 SC14 18 1.76
MC680P 2.05 M C1445G 4.20 M C3423P l 1.66 MC781 2CT 1.6 5 M C144 90FP 5.80 MPSA06 .73 SC14 10 1.98
MC684P 6.10 M C14 55P1 .99 M C34 38l 4.33 MC7815 CK 3.14 MCl 44 90 VP 4.24 MPSA1 2 .85 T28oo8 1.9 1
MC SJOl 2.27 M C1455UD S 1.98 M C3448AP 5.80 MC78 15 CT 1.65 MC14495P 3.96 '-'P SA1 3 .65 TI l l 16 1.32
M C83 5l 2.46 M C14 58Cl 1.44 M C34 70P 12 64 MC781 8CT 1.65 M C34004P 3.5 2 MPSA20 38 TIP10 2 1.9 1
M C839l 5.88 M C1458CP1 1.0 8 MC34 76P1 3 .18 MC7824 CK 314 MC68488P 32 .26 MPSA4 2 82 1I P110 1.36
M C848l 3.17 MC1458Pl 1.08 MC3480P 12.85 MC790 2CT 2.10 MCA2 55 1.76 MPS A56 .88
M C84 7l 2.46 MC145 8P 1S 1.33 MC350 3 l 18 .62 MC7905CT 2.10 M CM68Al0P 5.59 MPSA64 .75
MC 8S7P 1.50 MC1488l 1.68 MC40 16P 10 .10 MC7906CK 4.20 M CM66 66l25 4650 MPSA 70 .44

• High Contr. st Ratio
• Wide V iewing Angle
• 0 .5 in . Digit Hei gh t

• ULTRA Low Power Consumption
LCD106 $13 .50

Al ZT-ll
AI .lT·n
AIlSlT ·lI
AlIV· l I
A20 ZT·Tl
A22 ZT.Tl
A24ZT·Tl
AJ8 ZT·T1
A40 ZT·Tl

Standard Soldert8i1- TIN
' · 24 25 11p lOup ' OO\lp

AST S 30 S 29 S 21 S 27
Al 4T 315 35 3. 33
Al6T 38 3 1 36 3S
AlIT «.3.2.'
AJ2T 72 11 10 59
A24T S2 Sl 50 49
AJIT 78 11 16 15
.o6T 1 3 1 2 I I so
....oT 1 01 1 01 1 oe 1 OS

low Profile - TIN

* MICROPROCESSOR CRYSTALS *
" ilIO "UO ' " 10
IM IVI CAS( 1'1... I'lI lCl I hlH~, CASt 1'1'" I'1IIIC. IM Ht l C..... 1'1" I'IIIC I

1" 1103 CTIA 11 M ' I" l Mt l 1 alA SI.. liN IItU CTIU $411
11411 IIcn tDl ....." 1M IIt l' MA . .. I'" lieu CYltA 4 11
1" II t U rnA, lI I HI II tl 'M' "' 1I 4U lieu CTl11 4 11
l UI' IItU CTlI In 1 1141 IItll ClSC • II 11 .... lieu cn .... 4 IS
3nll IItU en. '" I II II tll an ' " ll .. IICU MU 121
1 ill IICU en D ' 01 1144 IICli m c . .. nn. IICIi Mll 1 21
4 11 IItli t n ... . 01 1 M IItli CYlIl .111 nOD II t U ern ... I II
4 4).4 IICIi CY4C 1 111 U I I IItl l CYl lA 411 nlo IItU CY1U I U

4 11 IItU CV4. '" 14 31111 II t ll CY14A 415 ID' " II tU C'l'I I1A IU

Standa rd Soldertail-Gold
1·24 2 511p IOIOfl l 00vp

ASCi S 38 S 3 1 S 36 S 3'5
A14 Ci 5'5 S. !lJ S2
A16Ci 83 62 151 60
All G 69 61 61 66
A22Ci 8 1 80 19 11
AJ.G 9 1 90 Ii II
AJIG 1 01 100 t9 il
A36G ,.1 1.0 1 39 1 3.
MeG 1 SS 15. 1 53 1 52

XR2206KB FUNCTION GENERATOR KIT
OPERATES ON EITHER:

SINGLE 12Y ± 6Y SPlIT SUPPLY
INCLUDES ALL PARTS TO

BE MOUNTED ON PC BOARD

Ooly •.•$19.95
r1IWflSUl't'lY MOTIMtl UDfD

(A\~o!~~~
\f3J MAILORDER

ATLANTA
333 0 Piedmont Rd. N.E.

Atl anta, GA 30 305
(404) 281·7100

P.O . BOX 2208R CULVER CI TY. CA 90 230

IPHONE ORDERS (2 13) 64 1-40 64 I
M.-.OrW S10OO AMs 2 oa l._....n~ "-» IIl'C-.
......$.4......... "'-....,-cNrtttn lllllllber ............... 1I'lIl

~:IC::..'*-rs:: :::.=,,::w':'rn:~:=:-:.7:,1-------------'--------------...--------------------""'1.......-
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MODEL: bF-3

$6.50 EACH

Meter made ofclear plastic
with a silver white face
plate . Sca le reads from
-20 +3dB. Meter also
comes with an inte rna l
dial light.

$12.50 PER KIT

"'ST-68 0

D.e. Volts reads O·SO
D.e. Amp reads 0-3

" Meter case made of black plas­
tic with a white scale plat e and
glass window .

AUDIO OUTPUT dB METER

REGULATED DUAL VOLTAGE
SUPPLY KIT

± 4,.; 30 V DC 8 00 MA adj usta ble. fully regulated by
Fairchild 78MG and 79MG voltage regulator I.C. Kit

Includes all electronic part s,
filter capaci tors, l.C; heat
sinks and P.e. boa rd .

TWO IN ONE PANELMETERD.C.VOLTAGE
AND AMP IN ONE

Th is un it is a high
fidelity stereo player
which will give you
years oflistening plea­
sure and follow you
whe rever you go .
Mad e by the same
company in Japan
who use the "Big
Name ."
Complete set co mes
with 1 Stereo head­
pho ne, 3 M size al­
kaline batteries , I
lea the r Uke carrying
cas e for player and 1
carrying case for stor ­
age of4 cassette tapes
and 1 demo tape.

0-30 Power Supp ly

$10.50 each

$59.50 PER KIT

POCKET STEREO CASSETTE PLAYER
WITH STEREO HEAD PHONE

PROFESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Allsolid state circu illy with high efficiency power tra nsisto r
2SD 388 and l.C, voltage regulator MC1733. Ou tp ut
voltage can be adjusted from 0 -30V at 1 am p current
limited or 0-1 5V at 2 amp current limited . Intern al
resistance is less than 0 .005 ohm ; ripple and noise less
tha n 1 MV, dual on panel meter for voltage and amp
reading, also with o n boa rd LED and aud ible over load
ind icator . Kitoomes with predrilled P.C. board , instructions,
all nec essary electron ic components, tra nsformer and a
professional look metal cabinet. The bes t pro ject for
schoo l and the most useful Instrum ent for repairman .
Build o ne today!
MO DEL TR 88A 0 '"' 15 V D.C. 2 am p
MODEL TR 88 B 0 - 30V D.C. 1 am p

POWER SUPPLY KIT
0-30V D.e. REGULATED

Uses UA72 3 and ZN3055 Power TR~'
output can be adjusted from 0-30V, 2 ' .'
AMP. Complete with PC board and all ' ~ .
electronic parts . Tranformer for Power
Su pp ly. 2 AMP 24V x 2 $9 .50

KiTFORM $8.75 EA.

IN KIT FORM $18.50

MODEL TA-2500

$119.00 PER KIT

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cutt off when circuit is sho rte d
or over load to protect your
amp lifier as wellas yourspeak·
ers. A must for De l circuits ,

; •• ! . i i . ­

lr:"~· ':' .', ~ :: ' .::-" • •,

- - -- --

$41.50 EACH KIT

SOUD STATE STEREO GRAPHIC
EQUALIZER PRE AMP KIT TA·2500

Spe cification s:
• Total Harmonic Distortio n: Less tha n 0.05%
• Interm odu lation Distort ion : (70 Hz:7K Hz - 4:1SMPTE

Method) Less than 0 .03%
• Frequ ency Response: Overall 10H z""" 100 KHz

+0 .5dB . -a as.
• RIM Curve Deviat ion : (Phono) +0.2dB , -0.2d B

(30 Hz .....15KHz)
• Chan ne l se pa ration (a t rated o utpu t 1KHz)
• Phon o,Tun er, Auxand Tape Monitorbetterthan 70dB.
• Input sensitivity and impe dance (1KHz for rated output)
Pho no: 2MV 47K ohms Aux: 130 MV 50K oh ms
Tu ner: 130MV 50K o hms Tape : 130MV 50K ohms
Graphic Equ alizer contro l: 10 Band Slide Control
Freq ue ncy Bands : 31.5Hz;G3 Hz: 125 Hz; 25 0Hz;500Hz;
1KHz; 2 KHz; 4KHz ; 8KHz; 16K Hz also with on panel
selector for Phono, Tu ner , Aux 1 and Aux 2.
Power Supply: 117 VAC
Kit comes with all electroni c components, tran sformer,
instructions and a 19" rack mount type metal cabinet.

MARK V 15 STEPS LED
POWER OUTPUT INDICATORKIT
All funct ions same as Mark IV but this Is with
heavy duty aluminu m front plate and cas e.
Can be easily slot into the front panel of your
auto, truck or boat. Operates on 12V DC.

MARK IV 15 STEPS LED
POWER LEVEL INDICATOR KIT

This new stereo level Indicator kit consis ts of 36 4-color
LED (15 pe r cha nnel) to indicate the so und level output of
your amplifier from - 36d B +3dB. Comes with a well­
designed silk screen printed plastic panel and has a
select or switch to allow floating or gradual output indicating.
Power supply Is 6 12V D.C. with THG on board input
sensitivity controls. This u nit can work with any amp lifier
from 1W to 200Wl
Kit includes 70 pes. driver transistors, 38 pes, matched 4­
co lor LED, all other e lectronic componen ts. PCboard and
front panel.

NEW MARK III
9 S tep. 4 Colon

LEDVU
Stereo level indicator kit with arc -shape displa y pan e!!!!
Th is Mark 1IILED level indicator is a new design PCboa rd
with an arc -shape 4 co lors LED display (change colorfrom
red, yellow, gree n and the peak output ind icated by rose) .
Th e power range is very large from - 3OdB to + SdB.Th e
Mark III indicator is applicable to 1 watt - 200 wall s
amplifier ope rating voltage is 3V-9 V DC at max 400 MA .
The circu it uses 10 LEDs per cha nnel. It is very easy to
co nnect to the amplifier. Jus t ho ok up with the speaker
out put!

BUY 2 FOR
$4.99

TA·1000KIT
$51.95

Power
tranaformer

$24.00 each

"FISHER" 30 WAlT STEREO AMP
MAIN AMP (15 W x 2)

Kit includes 2 pes. Fisher PA 301
Hybrid IC all electronic parts with PC
Board. Power sup ply ± 16V DC (not
include d). Power band with (KF 1%±

Super Buy 3dB).Voltage gain 33dB.20Hz-20KHz.
Only $18 ,50

ModeIV-AmpSOO

REG. PRICE
$119.00 EACH

OUR SPECIALPRICE
$55.00 EACH

50 WAlTS AUTO STEREO BOOSTER
BY VERTRONIX

•

Spe cifications: : ~~e~[::~::t;~~s:W:
0.5dB, 20Hz"'" 20 KHz

• T.H .D.: 0 .2% at full rated
outp ut

• Input Impedance:20K ohms
• Cross talk: Better than 9 0d B
• Se nsitivity: 1.5V for full 1-----------------------1

rated output
• SfN Ratio:Greaterthan 95d B
• Speaker Load : 2 ~8 ohms
• VoltageSupply:9~18VD.C.

5W AUDIO AMP KIT

~
.. 2 LM 380 with Volum e Co ntro l

- IlJUn ', Power SuPPI~~L~8V DC

$6 .00 EACH

1 WAlT AUDIO AMP #
All parts are pr e-assem bled on a mini PC~
Boar d. Supply Vo ltage 6 ,., 9V D.C. .
SPECIAL PRICE $1.95 ea.

2 WAlT AUDIO AMP
Pre assembled unlls . All you need is to hook up the
speaker and the volume control. Supply voltage from 9'"
15V D.C. measures only 2" x 3W ', making it good for

portable or discrete
applications.Comes
with hoo k up da ta . I------ .,.,..."...,---__-:...::..=c.:....,..:-=--- ---i

100W CLASS A POWER AMP KIT
D;namic Bias Class "An circuit design makes this unit
un ique in its class . Cry stal clear, 100 walls power output
willsa tisfy the most p icky fans. A perfect combination with
the TA-1020 low T.I M . stereo pre-am p.
Specificatio ns :
• Output power: 10 0W RMS into 8-o hm

12SW RMS into 4 -ohm
• Frequency response: 10Hz -100KHz
• T.H.D .: less than 0 .00 8% .
• SIN ratio : bett er than 80dB
• Input sensitivity: IV max.
• Power su pp ly: ± 4 0V @ 5 am p
• One chann el, nee ds two for stereo

ONLY $44.50
X'former

$4.50 ea .

11}'~ FORMULA INTERNATIONAL INC. 11/81

~4~1_ . .. ~ ~'~F~7;fC"~'NM I ~~g:~i~d
~"":::f';;; >.iliil'i.~~=-~ ;" E: "" .Cat alogue
loWl_ OrdW S10 OO/Caw Ati lllOents AOd6'\ SaIn Tilt ~
PhoN' Orden Ac.ceoted on VtMOf MC ON. Y, NOCOO J SSote Hour, '0·T UOn thu s. t V/S4"

12603 CRENSHAW BLVD.. HAWTHORNE, CA 90 250 •
PHONE: (213) 973· 1921 . (213) 679,5 162

LOW TIM DC STEREO
PRE·AMP KIT TA·I0 20

Incorpo rates brand-new D.C.design that gives a frequency
response from OHz -100KHz ± O.Sd B! Added features
like to ne def eat a nd loudness control let you tailor your
own frequ ency su pp lies to eliminate powe r fluctua tion!
Specifications: • T .H .D. less than .OOS% • T.l.M. less
than .OOS% • Frequency response : DC to 10 0KHz ±
O.SdB • RIM deviat ion: ± 0 .2dB • SIN ratio : better
than 70d B • Sensi tivity: Phono 2MV 47K/Aux. 10 0 MV
lOOK. Outpu t level : 1.3V. Max o utp ut: l SV. Ton e
co ntrol: bass ± 10 d B @ SOHz/treble ± lO dB @ l SH z •
Power supply: ± 24 D.C. @ O.SA
Kit com es with reg ula ted power supply, a ll you need is a
48V CT. tran sformer @ O.SA.
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CRYSTAL
CONTROllED

WIRELESS
MICROPHONE

SYSTEM

MODEL 968

$4.50 EACH

ULTRASONIC
SWITCH KIT

ELECTRONIC SWITCH KIT

4CL4$5.50 each

CONDENSER TYPE
Touch On Touch Off

uses 7473 l.C, and
12V relay

SUPER FM WIRELESS MIC KIT­
MARK III
This new designed circuit uses high
FEQ. FET transisto rs with 2 stages
pre amp. Transmits FMRange (88·
120 MHz) upto 2 blocks away and
with the ultra sensitive condenser
microphone that comes with the
kit ,allowsyou to pick up anysound
within 15 ft. away! Kit includes all
electronic parts , OSC coils, and
P.e. Board . Power supp ly 9V D.C.

$11.50 PER KITFMC-105

Transmitter: FETmic for flat 30
,.., 18 KHz respon se extra con­
trolled 49MHz AMBand for drttt­

free performance. 100 MW
output (range approx.\4 mile)

for reliab le lon g range
transm ission. Powered by
a 9V radio battery [in­
cluded) .
Receiver. Extra controlled
locks on 49 MHz trans-

~~~~.-•••;;l mitter signal., With on panel
MURA WMS-49 VU met e r
monitors the signal strength from the microph one. Stan ­
dard phone jack outlet connection to a P.A.or other phone
input .9V battery included .This professionalset is ideal for
on stage . in field. church. in hous e or outdoor use.

WHISTLE ACTIVATED SWITCH BOARD
All boar ds are pre-assembled and teste d. Your whistle to
its FET condenser microp hone from a distance, as far as
30 feet away (sensitivity can be easily adjusted) will tum
the switch on , then match your whistle to it again , then it
turns off. Ideal for remote control toys ,electrical appliance
such as lights, coffee pot s, TV, Hi-R, radio or other
pro jects. Unit works on 9V D.C.

WEM·36 FM WIRELESS MICROPHONE
TEET MODEL WEM-36 Is a factory asse mbled FM
wireless microphone powered by two AA size batteries .
Trans mits in the range of 88- 108 MHz with 3 tra nsistor
circuits to meet with Ee.c. pa rt 15 regulations . Element is
built in a plastic tube type case with an omni-directional
electret condenser micropho ne unit. By using a standard
FMradio. signal can be heard anywhere on a one-acre lot.
Sound qua lity was judged "very good ."."_t-
MODEL WEM·36 $16.50 EACH

No FCC license
req uired.

OUR PRICE

$49.50
ADDmONAL

MICROPHONE
[TRANSMm ER)

AVAILABLE
AT$28. 00 EACH

$3. 00
per pair

BV=60 V
1.e.=10 A

~ ·I · • • ~

• 12 : tJ D

~2:)'UC
IIIIIiIIII

The whole timer is self
contained in a comp act
plastic case (as seen in
photo). Designedf orVTR
with push button switch
for easy setting. Limited
quanti ty available.

NIC1200 (12 hr)
NIC2400 (24 hr)

ON SALE

$16.99 EACH

MJ15003 NPN250 W tt BV=140 V $12.00
MJ 15004 PNP a s I.e.=20 A per pair

MUFFIN FANS FOR EQUIPMENT COOUNG
These fans are pulled out from
used computers . But care fully
clea ned by ultrasonic cleaner.
All in "like-new" condi tion.
Size 4 11 /1 6" x 1-1 / 2" x
4 11/1 6" .
MODEL MF505

$ 9 . 5 0 EACH

DIGITAL TIMER/ CLOCK
• 24 Hou r prese t time to turn on or off
• 12 Hour green 0.5" display for time
• op erated on 1 2~16V A.C.

FLUORESCENT LIGHT DRIVER KIT
12V DC POWERED

Ughts up 8"'15 Watt Flue ­
rescent Ught Tubes. Ideal
for camper, outdoor, auto
or boat . Kit includes high
voltage coil,power transistor,
heat sink.allother electronic
parts and PC Board , light

$6. 5 0 Per Kit tube not included !

MATCHED PAIR POWE R TRANSISTORS
BY MOTOROLA

MJ 2955 PNP BV=60 V $3.50
2N3055 NPN 150 Watts I.C.=15 A per pair

0.5" LED
ALARM CLOCK MOD ULE

Assembledl Not a Kit!
Features: • 4 digits 0.5" LED Displays. 12 hours rea l
time format. 24 hours alarm audio output • 59 min.
countd own timer. 10 min. snooze contro l.

ONLY $7 .0 0 EACH

SPECIAL TRANSFORMER
FOR CLOCK

$2.5 0

MODEL VEQ 01 43

SPECIAL! NOW ONLY $ 1 2.9 4

LCD CLOCK MODULEI
• 0.5" LCD 4 digits display. X'ta l co ntrolled circuits .
D.e. powered (1.5Vbattery) • 12 hr. or 24 hr. display •
24 hr. alarm set . 60 min. countdown timer . On board
dual back-up lights. Dual time zone display . Stop
watch function.

PRES S·A·Ll GHT SELF
GENERATED FLASHLIGHT

Never worry about battery, EXCLUSIVE!$ 3 .9 5 ea.
because it has non e! Easy to
carry in pocket and handy to
use. Ideal for emergency light .
It generat es its own electricity
by squeezing grip lever. Put
one in your car, boat, camper
or home. You may need it
some time! ----.

t • •: : : :: ~ -:~

: [· · T~O Sl. Ie ..
e " •••• •; •••••••••••

Kit includes the Ultra SonicTransducers, 2 PC Boards for
trans mitter and receiver. All electronic parts and instruc­
tion s. Easy to build and a lot of uses such as remote control

f------------------------i for TV, garage door, alarm system or co unter. Unit
operates by 9·12 DC. $15.50

BUY
NOW!

SPECIAL
PRICE!
ONLY

$15.50 PER KIT

All units are brand new
from Sany o.
MODEL 11 5· B·405A

$35.00 EACH

That sounds and plays like th e
real thing . All units are bran d
new butwithout the case.Func­
tions of the game include
do uble flipper control. kicker
control, 1-4 players, 3 speed
ball control, tilt switch. auto­
matic score, extra bonus cave
and many more .Allso lid stat e
with LED panel , no moving
parts. Requires 9V battery to
operate, speaker not included.

A perfect gift for yourself or friends.

SPECIAL$8.99 EACH SPEAKER $1.25 EACH

ELECTRONIC MUSICAL TELEPHONE
REST KIT

This telephone rest can be used as a door charm, an
audible ind icato r and for many other sound pro jects. Th e
special cus tom made l.C. is pre programmed with 4
musical tunes. Kit comes with a nice looking plastic case,
pre -drilled P.C. board , volume control, special sound l.C.
speakers and all electro nic co mponents and instructions.
Ideal for hom e or schoo l pro jects.

Tun er is the mo st important part for th e circui t. Don 't let
those $19.00 tuners fool you!

PART " 57456

HOCKEY

ELECTRONIC PIN BALL MACHINE

TV GAME BOARD
PLAYS 4 GAMES: TENNIS; HOCKEY; HANDBALL

AND JAI-ALAI.
All boards complete with allparts ready to play. Requires
6C size batteries and a small speaker for sound effects .
The boards were surplus from a famous game manufac­
ture r. They willplay on all US standard black and white o r
color TV sets. (Regula r price for th ese games were $39.50
eac h) OUR PRICE ONLY $6. 50 EACH

" ~ .: --:', .~ .
"4--...-----. , :'., 1.0:...--..:...

TENNIS

FOR COMMERCIAL FREE
TV BOX BUILDERS

$2.50 LM 781 5 $ 1.20
$2.00 NE 565 $2.00
$3.00 Connectors Set $1.00
$1.0 0 I.C. Socket Set $2.00

LM 380 $2.00 MatchingTransfonner $ 1.40
Sanyo UHF Tuner $35.00 Tolriod Coils
Capaci tors Set $12.5 0 (Set of 4) $3 .00
Resistor s Set $2.00 Speaker Cabinet $ 12.9 5
Trim Pot s; Transform er

Trim Caps Set $ 13.50 18V 800MA $3 .00
Pots and Knobs $2.00

We sell you all the above components in a packag e for
$12 5 .00 and you willrece ive a free predrilled P.e. board
and instru ctions at no charge!

SANYO UHF VARACTOR TUNER
For UHF CH 14 83

Tuning volteqe + 1V'" +28V D.e. Input imped ance 75
OHM. I.F. band width 7 - 16 MHz. Noise figure 11 .5dB
MAX. Size 2~" x 1W' x ~". Sup ply voltage 15V D.C.

Sound I.F. = 58 .0 MHz.
Video I.F. = 62 .5 MHz.
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ANTENNAS & ACCESSORIES

. • .95

. .. 5.00

.. . 1.95

"let
.. $34.95

1• .95

ZYZZX
VHF-UHF WIDEBAND

ANTENNA AMPUFIER

Mail Order Only - Send Check or Money Order To:

SIMPLE SIMON ELECTRONIC KITS
Calif . Orders: I

3871 S. Valley View. Sui1e12. Las Vegas. Navada 89103
. Tal: (702) 322 -5273

All Other Orders:
11850S. Hawthoma Blvd.. Hawthoma. Calif. 90250

Tal: (213) 675-3347
Minimum Order: $19.95. Add 10% Shipping and Handli ng.

For Orders over $40 .00. Add 5%. Cotalog 51.00.
- VISA and Mastercard Accep table -

Var.ctor UHF Tunff , Mod t! UES-A56F
Printed Circuit Board. Pre-Orined .
p.e.B. Potentiometers, 1-20K. l -1k, and
5-10K ohms. 7-pie", . . . 5.95

FR35-SW ResistorKit, 14 Watt, 5% Carbon Film, 32-pieces. . . 4.95
PTl-SW POWIf Transform er, PRI-l 17VAC. SEC-24VAC,

250m• . . . . . . . . . . . . .
PP2-SW Pant! Mount Potentiometers andknobs, l -1kBT

and I-SKAT w/Switch. . . . 5.95
SSl4-SW IC's 7· pcs, Diodes 4-pcs, Regulators 2-pcs

Heat Sink l- piece . . 29.95
8 CE9-SW Electrolytic Capacitor Kit. 9-pien s 5.95
9 CC33-SW Crrlmit Disk Clpacitor Kit. 50 W.V., 33·pieclS. , . . 7.95

10 CT-SW Varibli Ceramic Trimmrr Caplcitor Kit.
5-B5pfd, 6-pieon . . . . . . . . . 5.95

11 l4-SW Coil Kit. 18mhs 2-piem ..22J.lhs I-pie" (p<ew",rol
inductocs) and 1 T37-12 Ferrite Torroid
Cor. with 3 ft. of # 26 wire. ..

12 ICS-SW I.C. Socbts, Tin inlay, a-pin 5-piec. s
and 14-pin 2-piflc. s

13 SR-SW Speakrr, 4x6" Oval andPrepunched
WoodEnclosure . . . . • 14.95

14 MISC-SW Misc. Parts kit Includes Hardware, (6/32, 8/32
Nuts, & Bolts), Hoolup W. a, Ant. Ttfms, OPOT
Ant. Switch, Fun , Funholder, ItC. . . . . 9.95

When Ordlfing All It. ms, (1 thru 14), Tot.1 Pric• .. . . . . . 139.95

MITSUMI
VARACTOR

UHF TUNER
Model UES-A56F

$34.95
Freq. Range UHF470 - 889MHz

Antema Input 75 ohms
Chamels 14-83 0u1jXJt Channel 3

KlT ' AliT
ItO NO

I VTl -SW
2 C81 -SW
3 TP7-SW

MODEL ALL·1
50 MHz - 900 MHz

12 dB GAIN ± a.5dB

SIMPLE SIMON ELECTRONICS
INTRODUCES

A REVOLUTIONARY NEW ONE STAGE
HYBRID IC BROADBAND AMPLIFIER

Thi s unit is no t available anyw here else in th e wo rld. One unit
serves many purpos es and is available in Kit or Assembled
form . Ideal for outd oor or indoor use . Input -output impedance
is 75 ohms. Amplif ier includ es separate co -ax feed pow er
supply . Easil y assembled in 25 minutes . No coil s. capacit ors
etc. to tune or adjust.
ALL-' Compl ete Kit plus Pow er Supp ly , . $24.95
ALL-' Asse mbled f r oste d plus Pow erSupply .. . • $34.95

STVA-1STV Yogi Ant. nn•. 13.5 dB. 75 ohm, Chan. 42-54 $9.95
STVA-2-STV Yllii Antenn•. 13.5 dB.75 ohm. Chin. 20-28 9.95

CX-75 Coaxial 75ohmlowloss Ant. Cabler= ....S.l Z P/FT.
F·59 Coaxial Connectors II . ...• • . $ .39

MT-l Spec~1 UHF 75-300 OHM M.t cliing
Transformer ea '.' $1.45

AU-l Irol"'fOutd,,, HYBRIO IC W~eb .rol VHF-UHF-FM
75 OHM Anton.. Amplofitf Kit. . . . . . •. $24.95

Am mblld . . . . . S34.95

GU ARANTEED LOWEST PRICES
ON PRIME Ie,

WI' do 1/01 b..), I Cs.
fro m: Vermont Electr oni cs

Dep t. 3
This Is " r lo J rfl lI1 to t il,. public 312 W. Vermo nt. Suite B
of a manujQn ",r, ·ssli rpluJ. A.s

An. he im, CA 92805
lin,. iunu art' sold out thr. ' "'til
Itt dr /rtta f m nl au r ad; ,"J .Wr ship all orJrrJ M'lIhi Il 2-l
"" t" loglt' sl/'1I{. It, s.of rfNip t.
If IlItsr pna s " '" not 111(" /O'M'#'Jt .Wl" do not bllck order.

YOII spot . OU' cil /d/ ol{ pri t ts .. .;11 * /l11mi'dilJlt' " [ " 'Ids on it f'ms
h,./" .." . out-of · Jttx *..
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CIRCLE 19 ON FREE INFORMATION CARD

KNAPP ELECTRONIC PARTS
Reed Relay Capacitor 5 Way ~inding Posts
~ 6v.SPST

( [!=
5200 mf 25v. , red or blue

COTO mini CR 4003-6 .79el: .49el: .23el:
Jumbo LEOS Dip Tantalum Caps Popular Transistors

/ red diffused \ "m",,"," . . .~'ooDip ped ECG1 28. TO 39 .. .. .. .. .. ... 79
10/$1 .00 1oo@3v. '/ ECG1 23AP TO 18... .. .4/$1.00

100/$8.00
6.8. 10,15.22.33.47. @6.3•. ECG159.TO' 8 . .. ... .. 4/$1.00
22, 68 @10v. ECGl30.TO 3 ........ ......79

Power One 1.5,3.3.4.7,6.8@16v. ECGl29 TO220 ... .. .. ..... .79
15@2OV. 2N2222 Dr 2N2907 TO926/$1.00

5v. 6AMP power supply .47. .68, 1.5.2.2. 3.3. 4.7 . 6.8@35,.
Relays 0

~
.22. .68,1@SOv.

.25el: Potte r/Brumfield
KH-5870 1 2VJDP~

reg . .5% accuracy $23.50 Mura Cordless
Dr

Ounn Reed 99el:
Micro Switches Telephone System . MRRSIA103 24vJS PST •

mini OM RON SS5 w/lever
~ AS IS

I.C.'s ALL NEWmicro switch #62 + V3

~
50 pieces mixed

CherryE2~' com plete
.49~ ~ •• units 7400- 74LS's- 74S

Dr CA-U near & CD CMOS
o • 10 assorted

$199.95 Retail $43.50 $10.00$3.50 stock up. . .

Voltage RegUlator Dip Switch Mini Solid State Toggle Switches
ideal for ?atlery charging~ 5 posit .•89<:

reJ
Buzzer

~TO~MP
13.7 v.

,......... 6 . . . .• : .99<: 12v.
"8 ..... .$1 .0 9 .98el:$1 .0 9 Low Profile

Circuit Breakers Dip Sockets Magnacraft SPST . . . . • . • . • . . 79auto reset 14 pin . . . .. ... . . .. . .. . • .. • 17 Dip Relays SPDT mom. center off. 9916 pin . .. . . . . .. . .. . . . .. ... 18
<

.39<:
18 pin .. .... . .. .. . . . . .. . . . 22

~
SPOT .. center off • • • 9924 pin . .. . ... . . 19 or 10/ $1.00

sealed glass or 40 pin •• •• .•• . • • . • . •• . .• •• 50 SPOT .. . .... .... . 99
1/4/1U/ 20 AMP 10/$3.50 42 pin flat . .. • . . . 19 or 10/$1.00

SPOT .. . .10AMP.• . 1.19EDGE CONNECTORS SPST •.. ~g 5.6.12. 24v.

SEND FOR
15/30 pin AMP edge con n. SPOT .. . • . ...•. .• . . . OPOT • . • . • • . . . . • 1.95

go ld w/w .89 OPOT . .. • •. . • •. .. . . OPOT • . c~nter off • • 2.0936172pin dou ble winchester

FREE edge gold 5:T. $2.25 OPOT . . only 5. 12v.. • . . 3POT . .... . .. ... 1.95
40/80 pin winchester Ideal for TTL or CMOS

4POT' .. .. .. .. .. . 1.95gold wlw $2.95 $1.9 9 or 10/$14.95
CATALOG . H.J. Knapp of Florida Inc.

OrCall UsAt (813) 392-0406 .4750 96th St. K ·St.Petersbura, Florida 33708
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z
o
<m
;::
tD
m
:0

14l..S116 - IlS
141.$117 - •
741S22I _ 80
UlS240 _ •
74l5241 - •
14t5:M,2_ m
141..5ro _ •
74L5244 - .,
14L~-lSO

J~LS2041 _ l'!l
741..5-1'48 -1 .'10
14L52!l1 _ 55
14L5m _ 55
74lS2!l7 - !56
14l52Y _ .!6
14lS:Me _ 1 2!l
14l.s.."66 - l4i
14LSm -l1S
141.$2n _ ..
74l~ _'80

741..$213_ 7'!0
14l$29O _ n
J4tS2i3 •
J4lS3M _ 52
J4l Slli6 _ 52
J4I.SKJ _ 5.2
74L5)68 - 5.2
141..S3T.1 _1 .2!l
74L5 374 _ 1 2'!1
14Ls]n _ 12S
141..$J8I _ !IO
744.Sm - •
]41S J93 _ .•
J4I..Sf1O - 1110
Il L5t7 _ 1)(1
" lSlllI _ 1 1(1

'" - "710 _ ~

111e l1 - 40"' -oslM'O - l l'!ll MI _ _ Its

C" 751 - U!>
CAXllI - 1116
CAJOOO - ..
CA3lI1I - 1 so
CAJCe) . Wi
"",* - ..
CAJal'M _ 1 1!l
LM2901 _ ll!l
~C - ]to

~ -l!1O

78lO5 J4S

l M305G *' 7S
340K ·12. 15or24v n50
J40 TS.6.8, 9 , 12.

15. 18 or 24V • .as
LAS 1412 .12V 3AU SIS

14lS13 _ 39
J4l..S9G _ !56
J4l $ lllli1 - ]I

74I.S 111 _ 31
14l 5 113 - 4IS
74t$11 4 _ !6
74l.5 113 - 58
741S12r>- 45
' 4t Sl2$ _ ~

741..5 112 - sc
141.5131 - 415
J4LSIJI - ..
J4LS1JG - ...
J4I..S l ~l _ 40
ULSl 53 - 40
J41SI!56- eo
~S'!lI5 - 10
741..S1!5J - 41
741.5151 - 411
J4I..Sl«l - .10
J4I..S161 - 58
UL SI U _ 70
741S11U _ 51
J~Sl64 - 51
J4lS1A _ I2S
741..S1ell~ 1.75
74l $ 110 _ 150
74L5 17] - .!5&
J4I.SH4 - .46
74LSIJ!> _ 40
741SlIl _ 1.tI!i
J4t.$190 _ n
74L5'" _ .72
J41S 192 _ 85
'41..5113 _ eo
J4l$114 _ 11 0
J4I..S l ts - 1lCl

W M . 110
l l51 _ 50
l , _ 1 l'S
lM3T7 _ , 110
l UllO - 115
tu m _ 10
Ll,l ., - 1 50
l"'* - 10
lU '" - 12S
LI,l!6J _ 1 15
l .... - 415
l~ -15

~ - ) ~

"'- ..
~ -140..,- ..

SEND ' .lS FOfl OUR CATALOG
FEATURING TRANS ISTORS &
RECTlf l(RS ,. HAM PSH IRE
ST.. CAMBR IDOE. MASS.an.

REGULATORS

DIP SOC KETS
SPIN 17 12P1N 30

'4 PIN 20 24 PlN 35
16 PIN 22 28 PlN 40
laPIN 25 40PlN 60

74LS SERIES

LINEAR CIRCUITS

TRANSISTOR SPECIALS

1tol1J07'IroI'GlTO !> J 40
1H4OtA1ON'GlTO !5 ]Jloo
H[ ' GI014 _ ",'GITO ] J •
TIl' 111 J so T Il' I~ '1 .
1H&23J1roI~ SWITCHING l"OW(1II J1 M
U IIIJ «I04 . C. ItJ TIIIAIroI SIS TOR"I'N • 1'5
1N]m "&~S< TO] '1 00
1NO)I""'S<TO J '100
2N] IJH ,,""'S "," J !56
ltoOtl' PoiI'NS<TO JIt J Jl50
1tollQ) ",,,,,,S. TO !l ] n ce
2'Q2U"~S<TQ.lI s u ee
1"I2IOJ"",'So TO· l, !5 J l oo
:NlO&6 1ro1 ' '''So T03 J !lO
2NJIO<II " ""'s<TO 12 , J I 00
2N..',,' S<TO 12 'JlOO
~""I\1So T0220 J!56
1tolI10I'''' "TO 220 J M
TI']lll\1l'fr,j $0TO 220 J 10
TI,m IONII SoTO Z20 J"
T")4',,'5, J M
T" ll11'N'SoOM ••••••••••• • ••••••J eo
TIl' 141 1\1 PN Sout1 J l00

7400 - .17
7<tOI - . 17
74Q2 - . 17
7403 - . 17
7-i04 - 24
7-405 - 24
7406 - J3
71107 - 3!i
7040B - 27
70 - 24
741 0 - . \ 7

, .." 22
7413 ,41
7414 _ 50
7<416 - JJ
7417 - J7
7420 - . 17
7-425 - 30
7425 _ .33
742 7 - JO
74)() . 17
7432 - 2 7
10437 - 27
7Q8 - 2 7
74040 - . 17
7441 _ 85

J4o42 - -is
744!1 - 70
7~ - .75
7447 - 66
74048 - 75
7450 _ . 17

74n 35

l MJI 7T • tl.50
LM337 $2 50
3231(,5V3A M 50
79HGKC·5V ' 1 SA M 95 .
m .. .. 1 .50
320T 5. 12or 15V $ .90
7BM05 $35

FULL WAVE BRIDGE 12V DC AElAYS

PRY 2A ... 25A
TT L SIZE

'''' ,<0 S P, 1200 ohm cOlI

"" 80 '''' ' 20
os

"" '''' '" 330
D.P. 400 ohm co .

"" '''' '''' "0
u.

TRIAC's

TEAMS:F08 CAM8RI0GI. MASS SEND CHECI(
OR MOf\IEY ORDER MINIMUM TElf PHON£,
COO. PURCHASE ~DlR OR CHAAG£ 120 00
MINIMUM MA,lLORDER.500

DIP SWITCHES
CTS205· " 4 POSITION 1,25
CT5 206· 8 8P OS ITION1 .50
CTS 20610 10 POS ITION 1 95

C/MOS

SCR's

SPECIALS
BX300 - SIGNETICS 16 BIT

MICROCONTROLLER 89.00
4 ea. 27161 + 5VI . . . . 22.00
a ea. 4116·3 RAM 'S 16.75

10 ea . 8164E 64 K RA M (l 50NS I. .99. 50
L14H 4 1R+ V ISIBLE DETECT OR .3 / $1.00
MM5307 - Baud Rat e Generato r . . $9 .95
50 PIN RIBBON CONN ECTOR S 3.25
40 PIN RIBB ON CAB LE CONN 2.75
20 PIN RIB8 0 N CA BLE CONN 2.25
10 PIN RIBBO N CA BLE CONN 1.50

RS 232 CABLE
10 Conductor . # 22 color coded wire,
gr ay PVC oute r co ver. \ N diamete r

.40 p e r ft. - 100 ' 1$30 .00
Ad d 20 % po stage for o rde rs und er 100 ' .
A dd 10% po st age for orde rs over 100 ' .

SPECIALS GOODTHRU NOV. 1981

.., - " "'" - .. .., - " ",,,. - ".." " .... .. .., - " ",,,.- ~... - .. ... - 75 .., .. ><a3 '".., - "
..., - " ... - '75 lOCO> - ,..... - " - - '" ..., - .. ,OCO> - :::«>CO - .. ... - : .." - " ,oc.. -.." - .. - - :u - .. ,<CO> - ...." - "
..., - - ,.. J4Cl!l1 '75

::~ - "
..., - .. .." - '" J4Ct!l7 - ' 75- " - .. .S', - 75 "",.. "..... - .. ::::: - :l os.. - '" J4CI' l _ I I!>.." .. - .... - ~ 74Cl&J _ 1 1!l.... - " .... - .. ..., '75 74CHI~ - '".." -

~ =- .. »cee - " 74(:17] - ' ".... - - 10 "Oll " 74C114 - '""" - .., - 75 'OCI» - " 14C11'!l - ' 10..., - ~ ... - 75 "e" - " J4Clt2 -,...., - .. .... - " ""10 - '" "e1l1' ".." - l:: ... - " ' OC>I " '''''' - ,,,
.." - .." - ~ '0CJl - os... - os «l12 - 'ocn - 75

"" " .... ...." "

NO. 30 WIREWRA PWIRESINGLE STRAND
100· . . . . . . . . . . $1.40,
40 CONDUCTOR 3M CABLE.
' 28 W IRE .•. ..... .... .. .... . .. .... $ .75/ FT

MINIATURE MULTI·TURN TRIM POTS
SO. 100 . 5K. 10K. 6OK. 250K . . . • . $.75eBc h 3/$2.00

,5V at SOOma SOLAR CELLS
3 " diameter $4,35

7 SEGMENT DISPLAYS
FSC8024·4 digit DL·707 C.A• .3- $ .75
C.C. S"'display $5.95 DL 747 C.A..6"' $1.50
FND 503C.C. .5- S .85 FN08lO .B-C A $1.95
FND51O C.A.. 5- S .85 FN0803 .B- CC S1.95
DL·704 .3 H C.C. . . . •$.85 MAN5C.C.Green .$ .75

MAN 82 C A. Yellow . $ .75

FP 100 PHOTO TRANS . . . . . • •• t 50
RED. YEl LOW. GRH Nor AMBER LARGElEO's .2- .. 6 ·$1 00
REO!GREEN BIPOLAR LEO·s . . I 55
MLE092 IR LEO .• . . • • .. .. •• .. I .7!i
MR D I"O PHOTO OARl. XTOR . . .. .• t .50
IL 5 0 PTO ISOLATOR J 45
IWATT ZU"ERS : J J . 4 7. S 1. 5 6. 6 8 . 8 2. 9 I. 10.

12. IS. 18. or 22V ... . 6 $1 00

CRYST A LS $3.4 5 ea.
2,CQJMH z 6 .144 MH z
3.00>MHz 10.000MHz
3.57 MH z 18 .000 MH z
4COJ MHz 8.000MHI
SJlOOMH, 18." 32 MH z
6 .000 MHz 20.000 MHz

- 1.15
- 1.7!l
- 1 15- ,,,,- ,,,,
- 2 ,50

a.sc,,,,
- 2 .50- , ,,,

SHIFT
REGISTERS

- n,
_ '"
- '"- ..
- 10

- '"- a,
- ."- ,..

- 14!l
- 14!l- ,..
- ...- a,
- '"

- us
- 750
- s os
- 2.2S
- 360
- 2 90- ,>5

IdMSJl)7

RAM 's

1116" thick with 1/10" spacing

4%" x 6%" .. ... $1.95

"SOl .. J4S14 ~
14SlY '""SOl

~ "... ""'" "... '::: 704 5 1_ "'"... :: 14S111 14$17 4 ,..
"'" 14S133 ' .. 74S11'5 ,..
"'" .. 745 1~ '" 1oiSlt<! "'14Slfl .. 74$ 131 '" 14S~J '"74$11 " J451 :l1 ·1 10 J4S25I ,..
74S15 .. 74$140 ' 00 145* r ec".,. ::: J45 1!lJ 01' """' '"''S'" 74$151 '" 14sm '"JoiS:t! .. 74S 1!>7 ."

CPU'S & SUPPORT CHIPS
8226 - 2.~
1221 - 450
1251 - S50
8258 - &.95
12511A'-'9517) - 7.95
ZSOACPU - &,75
l8OAS 10 _ 12 95
82~ - 1695

- .os
ROM 's

21141..]
41113
41111
21L0:2]
21014
,"":;4(127]
U r;4OM 11
TMSA0t6 IS
M......'
110 11
Ul,I Sl 70

M''''''IU7001
!S101[
21 11Al

14 PIN HEADERS. . . •. • .
16 PIN HEADERS. . . . . . . . . . . . . .40
24 PIN HEA DERS. . . . . . . . . . .75
40 PINHEADERS. . . . . . . . . . . . . . . 1.10
50PIN EDGEBOARD CONN. . . .. 3.95
26 PIN EDGEBOARD CONN 2.50
50 PIN RIGHT ANGLE CONN 3.95
20 PIN RIGHT ANGLECONN 2.25

POSTAGE ADO 10'" FOR ORDERS UNDERS2O.00
RATES ADO 5'" FORORDERSBETWEEN S2O.00 AND S50.00

ADO 3'" FORORDERS ABOVE S50.00

TANTALUM CAPACITORS
10UF35V - S .40
22UF10V - $ .30
15UF 16V 3/$1.00
30UF6V 5/ S1.00
33UF 20V $ .60
47UF 20V $ .85
12OUF6V $ .75
2OOUF20V $1.75

lXll _ 3 9S
111(I .!SV - J!!IO
1132 _ U5M

2$32 _ " "1lS13 - 1M
tnll1 - 4 11!>
t2S T1!5 - 4 "
125 113 - 115
1251215 - 1 M
125129 - 1 M
tnl 30 - 1M
tnlJ l - lIS

t2'S1'1 _ SII!> ~,.••• ~~ ..:.:..:..:..::;~;;.;;;:;=::.::~.I:JeJIA ] _ 1M
A~l8C _ 1"
I2!$ Sf 14 1..... , - 1 2!i

UAR T' s
AY5·1013 - 3 75 M88fi8A - 895
TRl602 8 - 3 95 COM2017 - 3 ,75
PT10482B - 32!l AY38!iOO- 1 _ 1.95

AY31700 - 22S
I NTER FAC E
& DRIVERS
I. _ 90
1419 110 MM1Was ~5 ~~~~
MJ.t 200 M M5013.n 100 MM5016
.. 100 MM!5055
. TJlIO 100 MM~

863 1"& - I J!1 MM!iO'!l7
MM!l321 - 9!!1O MM5058
l,I l,4~ - 1!JO MM5000

PRINTED CIRCUIT BOARD
4'" )( 6'" DOUBLE SIDED

EPOXY BOARD 1,1., - THICK
$.60ea. . .5/ $2.60

7 WATT LD 65 LASER
DIODE IR $8.95

RS232
CONNECTORS

DB 25P male ..... $3.25
DB 25 S female . . . $4.25
HOODS $1.50

25 watt Infra R&d Pulse (SG2006 eQuiv .)
Laser Diode (Spec sheet incIud&d) 1$24.95

2N382OPFET. . . . $ .45
2N 5457 N FET . . . , . $ .45
2N2646 UJT. S .45
ER900 TRIGGERDIODES . . .. 4/$1.00
2N5028 PROG. UJT $ .65

DISC CAPACITORS
. 1U F 16 V .. •••. 10 / $1 .00 ...... 100/ $8 .00
.01UF 35 V ••.•.. 161$1,00 100 / $5.00

IN4148 ON9141 15/1 .00

.47UF35V 5/$1.00

.68UF35V 5/$1 .00
1UF35V 5/ $1.00
2.2UF 20V 5/ $1.00
3.3UF 20V 4/ $1.00
4.7UF 35V 4/$ 1.00
6.8UF35V 3/S1.00

SANKEN
A UDIO POWER AMPS

Si1 010 G10WATTS .$ 7.50
Si 1020 G 20 WATTS .$12.50
Si 1050G 50 WATTS .$27.50

DATEL'S DAC.Q6EO

8 bit DAC - $7.95
INTERSll OG11BP ANALOG SWITCH,

2 CHANNEl DRIVERS . .. . • • . . . . . $" .50
INTERS!l ICl 7104-12 Cpt 12 BIT

AiD CONVERTER.• . • • . . . • • • • . • • • . • . $2&.50
REOICON SAO 1();24 ANAl OG SW ITCH •••• $10 lIS

OUR LATEST 98 PAGE
FASCINATING CATALOG
- I..m P¥k l'd ",..,111IoIn oQut ,t,"".
f'l«t'0"<~9oII'I'ti ...d ........",. 1
011" 1 W',IIOI C.. o. thl onlo.
I"\,II'o n Clrd "u mbl r bliow

Brand n lM product ion sur plus .
All lo lid 5t1 t• . Ide ,l fo r expe r­
imental work bui lchng. abl, TV
con.... rttn• • tc . No . 349SU099

~----------­ETeO ELECTRONICS

I~IU~OOI ~~:ir"'~3~~~~J}~f':;!,NG CENTER
ChK k WIth or"" , "' ..... VI" " MU 1• •ct ,d OK. ($ony, "0 C.O D: I Add 1S""
for u n i , H. l'dI ,rt9 I Ellceu r.furtd. d ). N,Y. 51. 1. rlil(Mnu Idd ,..., nll1 till .
O'.... r & h port ,nqu 'r 'li in. It t<!. O ur telephone or6lr ~Ik ....... r clotl'

C,1I 1 ·518 · 561 · 8700.

SALE OF QUARTZ BATTERY·

9

9
OP5ERAT~,~~~,"M,~.~E!:, E NTS I

10" ~.." Op".t>o" 00'l 1 , ' k,
It~ " C" cell. IlT'po tt l'd from

$8 .95 ~"'.U G.lm• .,., . No . 349I1A':I61

II : / 5 1 34911A565 M.Ut h" .... h. mh . S249IM' .1
$ l .9SfMt /S

_ 13 ' ",ooo lood. 12 h lo 'oll 6988' Io.ed E" .lv h,lnd le, ,, . m \l , t ,on. .
rna,,~ .1(1'0 . SSB I IM~'" up to
4QOwr" P [ P. Brlnd ....w . j~IOf'I

,t.I~ 110VAC No . 34911...3904 $S911

: 34'VAm ' M~. 1 0 1",~ S54.t5.S49i5u.J5,1 illS

'20 AMP REGULATED 12VDC POWER SUPPLY !

HOT NEW IMPORTI REMOTE. CONTRO~. ' 0

8
30 CH9ANNE9SBL~":~~~::.ET:TERI ~

$78.15 on loff switch and
... / 5 ftrw tun ing cont rail

174 .15 No. 34 t1VAVS
... / 10

ETCO MKII WIRELESS -
THE ULTIMATE CABLE TVCONVERTER I

P· -. S''TV'''''-'''18900.1ldtne h.nd~1d

'. ~lr] ' '. r. mol. ~n!rol don
• 11,111

No. M, t AOOI

VIDCOR 2000 CONVERTER ELIMINATES PROBLEM S

8q
WHEN9V5IDE?~,~;' ly~o~:C~~~"CABLE T..y.

bllnyfor Pf09r, mm'"'il _R. "
uOttlr.rnot.dl........1(OIl .

troI. En.bl",,,odfollP ,"t
ofoneublePl'09<''''
'IIIft, I,wudlil'lllanoth.r.
No, )4S1VAt5Q

UNUSUAL FACTORY SURPLUS

~
MID'BAND - S~«::::"~~~.~E T

1V
TUqNER 95

tomtrlOn IF fr~lMncy . E lt~.. ·

:~t~:-;:,~l~~~:nw. . 117.50
KIw""'t lc. No . 349V A)42 ••. / 10

! 34' VA389 . o.tI ,l~ ~rmt'c &!p!C v.... t · 11.50 1

MINIATURE FM WIRELESS MICROPHONE

FACTORY SURPLUS UHF TUNERS

49 5

S3.9'
••./ 10

H,d " ," ,h. p.'m.' you ' 299 5
hanel. R. cept lon on .ny st,n- 127.50
dlrd FM rad io or r.c:eiYIr , •• . / 5
No. 349VA 4I2 $24.95

... / 10

QUARTER-MILE WIRELESS MI.CRoaHONE
& RECEIVER SYSTEM .

~q
9S :~~,:;::,~;:";~~~:.";,~"ee

$49.~ ~:;'=~~~~I::;::.widw , _~
•• . / 5 No. 349VA 093

~
FACTORY SURPLUS VHF I UHF

• " TWIN" VARACTOR TUNERS!

'. I :::::'~~ =~~~J.~~1~" bo ~,", 399 5or r'PllfI Nj! . IK tron ,ullV 1uOl'd
TV " FRONT ENOS" A hard to
f,nd IItm 'II wn5.lluon.1 pr'ce' $34 .i5. :f ~ 3ottV C308 . ...15

DUMPING I NORELCO ENDLESS LOOP CASSET TES I

495 ~~:,'''b''''fiod '' '"' ~
::.i~~ :::::: : ~: ::~::~

IN STOCK - THE MURA
CORDLESS TELEPHONE SYSTEMI

I' ~~~~:;:;;:~ 14488
4OOh.,.....'R.
"""'-'1-.-1

.~:;i2:~.:::., ~~~·r\, -,= - - - No . 34911A274

I
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25-99

$1.60
1.90
2.15
3.80
4.65

$15.95

SOCKETS 1-9 10-24 25·99

NEZ9S $ 3.10 $ 2.75 $2.50
NAZlSS ........ 4.20 3.75 3.45
NBZ25S........ 3.35 3.05 2.85
NCZ37S ........ 8.85 8.00 7.35
NDZ50S 11.65 10.60 9.65

n SUBMINIATURE
CONNECTORS
(Compare these prices!)

PLUGS 1-9 10-24

NEZ9P .......... $1.95 $1.75
NAZlSP 2.35 2.10
NBZ25P 2.60 2.35
NCZ37P ... 4.55 4.15
DDZ50P...... . 5.65 5.15

LM1871/1872 set with specs

OTHERS: Add $3.00 shipping & handling.
Add $1.50for C.OD. orders.
Outside U.S., add ZO'\,.

(jtJ1B'-TE.
7808 N. 27th Avenue

Phoenix, Arizona 85021
ORDER TOLL FREE: 1·800 ·528·0183

(Order desk only)
TERMS: $10.00 minimum order.

Visa, MC, BAC, Check. M.O. or UPS C.OD .
U.S. Funds only. AZ. residents add 5% salestax.
Prepaid orders over $SOshipping prepaid .

SUPER CAP
How about a One Farad (That's right ,
1 Farad) cap for use as a reserve
power source for memory backup.
No more worrying about NICAD
charging times or failures. Supercaps
supply up to lOrnA for 30 seconds or
1uA for approximately 1 week. Only
1K' dia. x %" tall. P. C. mt. leads. 2
voltages available.

FAOH105Z 5V $10.50
FAOHllOZ lOV $10.50

REMOTE CONTROL
TRANSMITTER/
RECEIVER
LM1871/1872 chip set has the RF and
encode/ decode for up to 6 channels
of analog or digital link! Never an
easier way to control toys, industrial
processes, security systems... etc.

Low power for battery operations
(6V). Interfaces with standard hobby
servos or control instruments.

MOOSEn
,

National Semi LM396 is a lOA, 70W
regulator adjustable from 1.25V to
lSV. This new regulator has current
limiting, thermal limiting and is
immune to blowout from overload
and shorts. TO-3 package requires
only 2 external resistors to set output
voltage.

LM396 with specs ..... .......... $19.95
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12/$2
4/ $2

12/$2
4/ $2
2/$2

12/ $2
4/$2
4/ $2
2/ $2
3/ $2
4/ 52

10/$17.50

HAL·TRONIX
P.o. Box 1101

SouthgOt•• MI 46195

0f,0f, k) ovo. i20 00 VI.l N SMl'HDPOStpilo UCI"
QlITUU WM(IU ADCImOMAl. 014"'11 ",-rM QUf;m:o .
OM OI.OU,SUU fMANSto oo 'liAS( IMClUOf: AOOITlQK.
AL S1 JO r()ll, MAJllDl.JoIG ANO""""1MCio (".....'0

ANOTHER SALE PRICE! AP Product s
sorenes s breadboard kit. Wit h 1,032 solderless
plug-in tie poi nt capacity .

Was $24.95, now $19.95

CMOS ICS
4012-5 Dual 4 input NAND
4020-5 14 stagecounter
4023-S Triple 3 input NAND
4044-S Quad R-S latch
4046-5 Phase locked loop
4071-5 Quad 2 Input OR
4093-5 Quad 2 In NAND Schmitt trig
4507-5 Quad EX-OR
4510·5 BCDup/d own counter
4511·5 BCDto 7 seg decode/ drvr
4512-5 8 channel data selector
5101·5 CMOS1K low power memory

SHIPPlt+G

IHfOkMATtOH.

I'lrL ,.~.~
~ -c, .,

__- """"'-D C NOWl.NC

*I% X"

Send 15 . scomp Of S.A.S.E.'Of InfOfmatlOtl ond fly., on OfMr
HAl·T"OMIXpl'oducu. To OfcMfby phon •• 1~13-26.s·17a2 .
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MANY, MANY OTHER KI TS AVAILABLE

ELECTRONIC KI TS FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS . TIlNES I N ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T. V •
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2 500 MHZ . EASY TO CONSTRUCT AND COMES
COMPLETE WITH ALL PARTS I NCLUDING A
DI E- CAST ALUM CASE AND COAX FITTINGS.
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA ( Antenna can b e a d i sh type
o r c o ffee can t ype de p endi ng o n t he
s i gn a l st rength in your ar ea . )

2304 MOD 1 (Basic Kit) $49.95
(L... ca M &. ntll ng l)

2304 MOD 2 (Basic / Pre-amp) $59.95
(ktclu m c.M &. Itll lng .)

2304 MOD 3 (Hi-Gain Pre-amp) $69.95

POWERstrppiVFOFr~'THER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH Al l PARTS,
CASE. TRANSFORMER. ANTENNA SWITCHAND
CONNECTORS (Kit) $24 .95
Assembled $34.95
Slotted Micro wave Antenna For Above
Downverters $39.95•..••...••..•••...•..••..•••...•

PREAMPLIFIERS
HAL PA-19-1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at 10ma. Complete unit $8.95.
HAL PA-1.4-3 mhz to 1.4 ghz. 10 to 12 db gain oper­
ates on 8 to 18 volts at 10ma. Complete unit $12.95.

(The.~bm ~~~~ ~r.ej~~a! !o::~~~~e:~,.c~~~~er;:tc.)
16 LINE TOUCH TONE DECODER KIT ~IIH
P,C, BOARD AND PARTS •• , ••••• $6~.~,

12 LINE TOUCH TONE DECODER KI T ~IIH
P.C , BOARD AND PARTS •••••••• $3~.~,

16 LINE ENCODER KIT, COMPLETE ~ITH
CASE, PAD AND COMPONENTS • • , ,$3~.95

12 LINE ENCODER KI T, COMPLETE ~IT~
CASE, PAD AND COMPONENTS • • • • $l~ . ~5

••••••••••••**••••••••••••••••

RIGHT PARTS/RIGHT PRICE:
EIGHT 16K DYNAMIC RAMS $19.95!

Fast /l ow power dynamic RAMs expand memory in
TRS-80· 11 11 /111 and Color Computers , Heath H89, Apple.
newer PETs, etc. 1 year li mited warranty . Add $3 for two
di p shunts & conversion instruc t ions for TRS-80· I.

National Semiconductor's MA1oo3 is the Cadi ll ac (or Mercedes, if you prefe r) of clock
modules. Designed for installation in cars , boats, and recreat ional vehicles, the MA1oo3
has four blue-green fluorescent dig its that are far more pleas ing to the eye (and more
readabl e) than either lEDs or lCDs. A bui lt- in crys tal timebase maint ains accuracy to
0.01 %, and wir ing it up couldn't be simpler ; just add 12V DC and two t ime-sell ing
switches .

Whether for yourself or for gi ving as a gift , until now you had to pay quite a lot for th is
classy clock module. . .but we're changing all that. For a limited time, you may buy TWO
brand new MA1oo3 modules for $19.95 (singl e modules are $10.95).

looking for a great·looking clock? Then thi s is the deal you've been wait ing for. Hurr y ,
though; quant it ies are limited.

MISCEllANEOUS SPECIALS
100/$7.95
100/ $8.95

50/$2

POWER SUPPLIES

SOLDERTAIL SOCKETS

SAVE $$ ON ALUXURY CLOCK CLOSEOUT

Buy in quantit y and save! Everybody needs
sockets, and at these low prices, there's no better
time to stock up than right now. 6 pin 100/$5.95;
14,16 & 18 pin 50/$4.95; 20 pin 40/$4.95; 24, 28
pin 30/$4.95; 40 pin 20/$4.95.

NPN trans istor sim ilar 2N3904
PNPtransistor similar 2N3906
General purpose silico n signal diodes
GT5306 NPN darlington, min gain 17000,

25V 200 rnA , 10 92 pack age 100/$8.95 ~~:I!~ss~nd;~;;~~~~~~n~::~;. e~As~'~~~ll1A:::r:~;~fUo~~~~
1000 uF 35V axia l capac ito r 10/52.00 1$25 mi ni mum) can (04 151 562.083&, 2-4hrs . Include SUN ' ad dress
10,000 uF 10V axial capacit or 5/52 .00 tor UPS Pfl ces svcrect te change 'lWllnoul not ice : limi ted quanti ty
5-100 card edge connectors 10/$29.50 on most Ilems.

Resistor asst. (cut & bent leads) 1000/$5 ®®@) G3®OD~RCA phono Jacks- these are super qualit y, closed ~ D a ~
circuit jacks that are the best we've seen in 0
years. American made. 20/$1.95

2102low power 1K static RAM 10/$9.90
4N28 opto-coupler 6 pin mlnidip , ELECTRONICS

MCT-2/1l-1 pinout 5/ $2
5N78477complex sound generator 1/ $2.50 BOX2355, OAKLAND AIRPORT, CA 94614
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12 VOLT 8 AMP: $44.50. With crowbar over­
voltage protecti on, current limitin g, adjustable
output 11-14V, RF suppression, easy assembly.
Does not include enclo sure and lin e cord . Allo w
$10 for shipping ; excess refunded.
1/2 AMP POWER 5UPPLY: $8.00 (specif y 5, 6,
8, or 12 Volt operation). Regulated, short-proof,
thermally limited. 1 A Intermittent operation. Less
case and hardware .

BIPOLAR SUPPLY 1113-XX : $15.00 (specify
±5V, ±6V, ± 8V, ±9V, ±1 2V, or ±15V
operati on). Regulated, very simple assembly ,
virtuall y blow-out proof , delivers + 250 mA
minimum per side.

Pat. ~4 , 259, 705

Power Line Spikes and Hash often cause
memory loss or erratic operation. Often
flopp ies, printer & processor interact!

OUR patented ISOLATORS eliminate
equipment interaction AND curb damag­
ing Power Line Spikes, Surges and Hash.

Filtered 3-prong sockets and integral
Spike Suppression . 125 VAC, 15 Amp,
1875 W Total· 1 KW per socket.

ISO-1 ISOLATOR. 3 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup­
pressor '.' . . . . . . . . . . . . . . $62.95

IS0-4 ISOLATOR. 6 Filtered Sockets;
1000 Amp 8120 usec Spike Sup-
pressor $106.95

IS0-3 SUPER·ISOLATOR. 3 DUAL fil·
tered Sockets ; 2000Amp 8120 usec
Spike Suppressor $94.95

IS0-7 SUPER·ISOLATOR. 5 DUAL fil·
tered Sockets; 2000Amp 8120 usec
Spike Suppressor $154.95

Master·Charge , Visa, Amer ican Express
TOLL FREEORDER DESK 1·800·225·4876

(except AK, HI, MA, PR & Canada)
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Clamp-on Model
M-209

$120

Clamp-on Model
M-1409
$108

$3 0 00
$1 2 10
$1250
52765

QUIC K TEST SOLDER LES S
BREADBO ARD ELEME NTS

QT·59S S1200 OT·598 52 75
or-o s 950 OT·47 B 2 50
QT·3 5S 725 QT· 35 8 210
OT-18S 425 QT·12S 37!)
QT·8 S 300 QT·7S 2 75

Logtc Monrt or J UM P ER
lOOK Imped . nc . W IRE KIT
lM · l 51 500 W';:· l 5900, .

EX PE RIME~ TO R

SO CKETS
EXP -3 60 ~10 50
EXP · 300 pC 2 4 0
EXP-3S0 6 10

PO WERED
P RO TO ·BOARD

PB- l04 57000
PB·l 0 2 5300
ea. rnt 26 00
pB ·l00 20 10

l OGIC
PROBE S

lP ·l 550 00
lP ·2 28 00
lP · J 7600

rc TEST
CU PS

PC·14 $4 00
PC·16 41 0
PC·24 900
PC·40 1400

4 60 7

SUT -N-W RAP TOOL. w J50 ' epee! of 28 g,g. wore
DUAL-WA YU~WRAP TOOl. Unwr,p, 26 ·30AWG
aUAL·WA YWRAP·N·S TR.A.P TOOL. Wr'PJ26·3 0,wg
UNIVERSA L M,c,ocom pute r/P ,ocossor Ptug bo" d
UNIVERSAL M,croco m puter / Proce ss or Plug board
10' AI"" 8800 & IM5AI 80 80 52 4 ,95
UNIVERSAL Compule r Plugboard. hts DEC LSI-l1 PDP·8.
pDP·l1 .nd Hf',tM,! H-l 1 520 40

4609 MICROPROCESSOR PLUGBOARD. lor A.pple II 523 90
W E STOCK TH E F ULL VECTO R LIN E - C.t,l og Av, ila bl. On R'ques t

. : ..

P184
P160-1B
P160·2A
8 804
BBOOV

z
o
<m
:s:::
[Xl
m
:0
.....
<0
(Xl.....

Floor Model
M-210
$150

Desk Model
M-270
$129

Caster Model
M-2 1D-H
$ 154

Underside View
Three tube style

Underside View
Round tube style

An Add-A-Lens increases magnification to 10.3
diopters. $15 .00, f its only round tube style.

Please tell others about the availability of these
lamps.

An M-2 series lamp uses 1, 2, or 3 F6T5 6-watt
tubes, three of which are included with each lamp
in that series.

Keep Both Hands Free While You Work!

Each is a precision instrument with a 5" diameter
double convex lens, 3 diopter power, 8·18" focal
length.

Your choice of warm-brown bronze or gray.

An M·14 series lamp uses an ordinary 8" round
fluorescent tube that is available in most hardware
stores. We are reluctant to ship it because of break­
age problems.

Conversion unit converts caster model to c1amp­
on, $15. Specify color.

The lamps bend and swivel, can be used when
sitting, standing, or even lying down. Ideal for
reading, for vocations or avocations.

They are superb as regular lamps and they are
glare-free.

Prices subject to change without notice.
I

Postpaid ; shipped only within th e USA. Send check or ,
mo ney order. Mi ch igan residents add 4% sales tax .

MAGNIFIER LAMPS
COOL, ENERGY-5AVING FLUORESCENT TUBES

Magnifier Lamps. Dept. RE-81 • P.O. Box 1261 • Midland, MI 48640

Floor Model
M-1410
$14 1

Caster Model
M-1410-H

$143

1-800-421-5775

16K RAM
EXPANSION KIT

For T RS-80 (MoC:el l o r Il l ). A pp le
o r PET co mp uters

Set ta ocs TM S4 1 16-250N I S 1 7 .9 5
Dilta lurnoShed .... l h purchne on 'eQ ue s l.

RAMS
2101 12~t1 x4 , 5270 4021 t250n$1 54 2 5
2 102 11024.1 ,320 4 116 11SOn5 1 4 9 5
2 112 t1~ 6 .ol , 280 411 6 t200"!:o 1 4 ,50
2114 320 4 116 t300 ,,5 , 4 10
211 4l ·2 4 50 4 164 1100 ..5, 2 5 40

(213) 644-1149

lM301N S 32 lM318!1i 5195 M555N S 36 lM1458 N 5 40
lM J05H 75 l M319N 1 65 NE55 6 N 70 lM1 48B N 80
l P.l307N 40 l M323 K 500 NE56511; 8 5 lM1 48 9N 80
LM308 N 50 l M32 4N 50 NE566N 1 6 5 l", ' 1800N 3 00
U.'309N 2 00 l M337 N 150 NE!)67N 85 780!) CK 1 60
LM1 10 N 175 lM3 39N 50 lM723N 45 78 12C,;: 160
LM311N 45 lM 380 N 50 lM 741N 35 7815CI< 1 60
l M3 17N 1 15 l M384 N 1 75 lM 147N 5 5

7400 519 7426525 7483 $ 50 741 25S 4 8 74 182 5 1 00
740 1 19 7428 40 7486 35 74132 55 74184 205
7402 19 7432 25 7495 4 5 74141 80 14185 2 05
740 3 19 743 8 30 74 96 50 74 156 50 74193 70
7404 19 7442 4 0 14 1 16 1 30 74 16 1 60 741 99 I 10
7410 20 7448 75 74121 35 74 16 5 60 14 22 1 80
7420 20 74 74 35 74123 50 74 18 1 165, ., ,
74lSoo 5 22 74 l54] S 50 74lS 136 5 3 5 14 l S1 9 55 60
741 501 22 74 lS 47 80 74l S 138 5 5 74lS196 80
14l S0 2 22 74lS54 3 0 74 l S 15 1 55 14 l S241 1.1 0
74lS04 25 74lS14 35 74 l 5 1!)3 5 5 74 l S 24 4 1 10
1415 08 25 7415 76 35 74 l S 156 60 74lS24d 90
14 l S 10 25 74 1583 60 74lS158 50 7415257 5 5
74 l S 11 30 74lS86 35 74lS161 . 70 74lS26 6 65
14 l S 12 30 741592 50 74 LS16 3 70 14 l S283 6 5
74lS 20 25 741 59 6 70 7415 166 2 10 141 5 29 5 85
7415 2 1 30 74lS112 35 74lS 169 9 5 74lS35 2 100
74 l S26 30 74 l S 122 40 74lS174 60 74l5J66 45
74lS28 4 5 74lS 123 70 14 lS18 1 1 8 5 74lS368 45
741532 30 7415 125 45 14lS1Q3 . 75 7415393 1 20
74 l S38 40 74 lS1 32 6 5 14lS194 6 0 7415 395 120

74SOO $ 35 74S14 S 50 145 153 5 90 745 25 1 5 1 20
14 50 2 35 74 58 5 120 74$ 151 90 745258 1 00
74 S0 4 35 74 5 8 6 55 74 51 60 350 745260 90
74 50 8 35 145 13 2 95 745162 300 74S2 88 250
74 S 10 3 5 745134 50 745 181 400 74 5 387 2 50
74S3:? 40 14S 138 90 14S195 1 50 7454 12 900
14 S4 0 40 74S 15 1 90 145200 400

AOOl S 30 40125 28 40225 90 40 415105 40705 40
400 2 30 4013 40 40 2 3 30 4042 80 408 6 90
4006 1.05 401 4 100 40 24 75 4047 1 20 45 10 105
4007 28 40 15 1 00 40 28 70 4049 4 0 4 5 1 2 100
4008 90 4016 50 403 2 200 405 0 40 4516 1 05
4010 50 4019 50 4034 260 4051 8 5 45 3 2 150
40 1 ~ 30 40 21 90 40 4 0 105 4066 55 4538 1 50... ,.
l N210 S 12 lN 4004 5 .0 8 2N44Q l S 10 2N44 4 1 5 2 10
lN146 A 12 l N41 !)4 10 2N50 88 15 2N444 2 215
lN 914 08 lN4723 160 2N5 194 60 2N4443 2 9 5
l N916 08 l N412S 15 2N4 9 18 60 2N444 4 460
1N3600 15 2N2 222A 2 6 2N5 401 25 2N5060 35
l N4001 07 2N22 19A 30 2N5 172 15 2N 50 61 38
1N400 2 0' 2N30 5 3 A J2 2N5190 50 2N 50 62 45
1N4oo 3 08 :/N30 5 5A 80 2N5194 . 70 2N5063 .4 5

FND35751 50 FNDSoo 51 95 MAN46 10 52 .1 0
fN0500 1 50 MAN3620 200 MA.N6640 4 10
FN05Q7 1 50 MAN36 30 200 MAN66sa 4 .10

WE ALSO SPECIALIZE
IN JAPANESE

COMPUTER AND
ELECTRONIC PARTS

An Inl ' OOl.l<tlO" 10 M,crocompu ters /The- Se-g. nt'l.." 800k. S7 ,9 5 An
fhtroduc!.on to M,cr o compuTers IB. s le ConCl'p lSI $ 1 2 .9 9 4 ..nd 8 BII
MC' optOCt'l 'K)fH .. ndb OOk 519 95 16 BIt MICroproceSSOrHandbOOk 519 95
Thl! CRT Co ntr ollt' r l'iotndbool 56 .99 , The 6&00 M,crOprOCflSSOr H,nd
boo k. $ 6 99 Z80 A~, tmblv l ~n ltua lJ " ProG. , mm,ng . $ 1699.
6 sa2 An " m bly l ang u. g.. P'ogrdmmlng 516 99 6809 Anllmb' " lAngu,ge
Pro!il'..mm ,ng $ 16 9 9 Bu' tnl n 5~'I"m Bl1\'er ,Gu.dfl $7 .95 , CP/M Uur s
G",,(It' S 1 2 99 Anple II UU I s GUide S 15 oo . M'CrOPloceuors lor
Mu ' u' em en t & Conlfol 51599 CBASIC - Use 's G",,(Ie SlS 00 Inler
!" ClOg 10 5 ·100llEE E 696 M,crOComp"'l~ r s $ 15 00 . Sce-e Com."on 8" ,c '
P'OlJrilm l 5 14 9 9 ProlCl1c,I B.as ,c Prog ,.,m , 5 15 99 , Som e Common
8.." c Pro gr..m, - Alall Ed,llon $ 14 9 9 Somt Common S..II C Prog ' am,
- T~S ·80 l t vp.l II Eu.t.o n 5 1499 . S t'P.f'lCl· , nd En!Jlne t' rong 8, s ,c Pro
yr• ." " - AJllJt.· II EC"Tlon S 15 9 9

Mai l Order - No M inim um : Send Money Order or Check to '

P.O . BOX 1957. HAWTHORN E. CA 90 250 . Use vour VISA or Master­
ca rd IDlease Include explrat lQn da te), Add S2 .oo postage and handling

to o rder Cahfocru<1 res idents .1dd 61L sa les ta x

MICRO PROCESSORS
Z-80 5920 8035 55 50
Z·80 9 50 87 55 3500
80 80A 4 50 680 9 2350
808 5A 5 ,70 8086 9550
6800 150
S08 0 A SU PPORT DEVICE S
8212 5225 82 53 $ 7.50
821 6 200 825 7 1000
822 4 2!)0 8259 1 1 50
8228 4!)0 8275 3 200
8238 4 50 8279 7 20
8251 490
EP RO MSJP ROMS
2708 S620 2716 $730• ' ..~ .. .
='==- SUNTRONICS CO" INC.

12621 CRENSHAW BOULEVARD
~~ HAWTHORNE. CALIFORNIA 902 50
~~.,. ' lOCA H O NEXT TO JO R\l UlA tNTlfl...ATl(lNAl l
~ STORE HOURS Mon • •n lOAMkl7PM - ~1 1 0 A""10 6 "'"

IN CAli FORNIA OUTS IDE CAliFORNIA TOl L FREE
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KEY SWITCH
to~ S.P.S .T.

~ '"'RATED 4 AMPSr 125 VOLTS
S 3. 50 EA.

RECHARGABLE
SEALED

LEAD-ACID
BATTERIES

~
6 VOLTS 3 AMP/ HR

2 5/ 8 x I~ x 5 IN . S 7.50

6 VOLTS 6 AMPjHR
~ x 2 X 4~ IN. S 10.00

6 VOLTS 71/2AIIP/ttR
4~ x 2 x 4~ I N. S 12.50

COMPUTER GRADE
CAPACITORS NEW

1,700mfd n150VDC~ c

2 1/ 2" 0 IA X 4 314'" ,

6,400mfd
60 VDC $2.50

1 3/ 8 "0 IA X 4 1/4 11
- -

11,500mfd 18VDC$~
1 3/ 8 " 01"': X 3 1/4 '" HIGH

20,000 mfd 25 VOLTS
2 II OrA. x 2ls" HIGH~

22,OOOmfd 15 VDC$2.S0
2" o 'A X 2 t/2/f HIGH --

22,000 mfd 40 VOLTS
2" otA. x 6" HIGH ~

52,OOOmfd 15 VDC $3.0 0
2"' o IA X 4 1/z "'H,c H --

..

RELAY

11------1

", .
4PDT PRINTED
CIRCUIT 12 VDC

,

14 pin I tylo
3 . mp ee nteete

\ BRAND NEW
, I P.C. Mount

$ 2. 75 EA.

DPDT R E LA Y
AROMAT 12 VDC

HL 2-P-DC 12VOCI
compact alze
10 . mp contKta
P.e. mount

$3.00 e.ch

4PDT
• 14pl" , 1)'1.
- ' I Itlp e onl l e l s
·24yollde. o,

12o ,o111 e.ce .t
• JJud b",l 1",11., Int.d

$ 1.70 EACH
s!>*t ll., eeuYoltlg.
LARGE QUANTITIE S AVAILABLE

SOCK ETS FOR REl AY soee lth

* 5 PECI AL!! *
10 MEG POTS
4 for $1.00 ~
10 fo r $02.0 0 .b

100 tot 515.00

RFI
LINE FILTER

for liM to line

~
, 11M to ground

~ nol .. l uppr...lon
_ - CORCOM ,. IOK6

R. tlKt: l0 .mp
115/250. 50·4DO hz

$ 3. 75 ea. 10 lor $35.00

22/44 EDOE CONNECTOR
TIN SO l OERTAll .156"1l.200"

CIRCLE 40 ON FREE INFORMATION CARD

SUPER SMALL
PHOTO" -::LASH
170 MFD 330 VOLT

~
11/4' X7-\l "

ri 2 for $ 1.50
<;: '.11 10 for $ 7.00

750 MFD 330 V

2" ~:~~O FLAr:!SH
1 1/4" OIA. ::

sI. 25 EACH .". '
10 FOR 511.00 ' hoe, ,,

TYPE N
CON NECTOR

Kl~5 UG526 B/U

FIT S RGS5, RGSo,
RG141, RG142 ; RG22>

SOLDER TYPE~

51.75 EACH ~
.1 0 for $16.00 -

. .

~::~FO~, MErt~,_
primaries ~

6 VOLTS at 150 rnA $1.25
12 V.C.T. at5oomA 52.50
16.5 V. ot 3 AMPS 56.50
18 VOLTS ot-l AMP 54.50
25.2 VCT ot 2.8 AMP $5.50

440/220 TO 110 VOLT
TRANSFORMER

'

DLA # HTIBZIOO
• ~'''_ 4.40 or 220 volt.

1 to 110 VOUI

~ Rotod 100 VA

• $ 15 .0 0

C4 432 110.8 5

Popu lar game device uses
LEOs, tran sisto rs . and Ie
to give the effect of a br ight
red ball spinning arou nd
num bers. Unit emits sound a
ball spins and fina lly stops on
a numbe r. Incl. all parts ,
face plate & PC board.

C 4 431 S S .7 5

C3110S '8'"

WHEEL OF
FORTUNE KIT

h o u eLT f lOE !'lOST 5["'tT l~( SLAVE TRIG G£A lO T
OltYtI[I'<ARk[ T."'OT H'F ( CUOIY AMlJI EIlT l I GHT.
/o\lCH SUPERIOIl. T" _II LASCII TYPU, THIS KIT CH ,
OPERAT[ F R()H I OUIro CE 011 f h O l lllt' FLUI; . KIT
, IoCLUC[$ ALL pU!T S. C IRCU IT 10 ,1.11. 0 . " 0 sne
( ()IIIO 1'011 CO"," [C T IO" TO n lllOI[ . Sl U E 1. ~" )I. I ".

SEQUENTIAL LED FLASHER KIT

~5 ~:~c~~~;yc~~~~~~~~~:YW~ ~:H~~L UP • ••••e:q••
~ :~~~ R~~u~~[:o;~o; .~~~~~ .S .2S" • _ I . t

FOTO-SLAVE TRIGGER KIT

COf4>ACT KI T U$(S TH[POPlJlA II 1I 7 f.lt7 7 c HI P
TOCREIT [ P OlA$OR , LOCO"lOT 1YE, S lItE" ,

: ~:~~ . A~~ C s:~;~~: : ~ : ~ ~ : ·5:2~~R~ S~" ~c
R[I{U I RU sv UTTE RY.

KIT C4 422 '1 2 .8 1
AS SEMBLED C4423 ' 1 5 .8 5

Phone Order s • Minimum AD Order $6.00
303-781-5750 • Please include $1.50 fo r postage

• VISA Me accepted
• Phone orders are welco me

• Send for OUf free c. t. 'og of un iqu e Items

CIRCLE 24 ON FREE INFORMATION CARD

P.O. BOX 27038
CHANEY DENVER. COLORADO 80221

elec t ronic s in c .

GREEN NEON~ PHOTOFLASH SOLAR POWER SAL
~ " "'E AS f,l L · CAPS _295 GI A"'T] " WHOl E CELL
EXCEPT GLOIo$ 35 M 3] OVn " - ~ ,., OuTPUT .~V AT ~oo"U
IR I GHT GR[[Ij . C2918 . 75 - ...... .
OP[IIIATU C"" ~ _

120VAC. CW , l now a,ov SPECIAL '}V 3Cf1A 0
8 FOR $<'.0 0 ' 2'}30 S1. 25 BATTERY REPLACE-

120 VAC ~ ~~R~~~E ~R~~: I S. •

Xenon ~~ I ::;O: ' '' 1\3j:''"-S 12 .o0~Strobe Kit . ~ :.1'. ' ~
~___ __ . I I LARGER SOLAR PANELS ~ . ; '~

=.::,~"rcc... ~.~ ,v125"" $ 15. 00 C ~ ~O '} : :.
- .--- ...........-.: 12Y 125MA $ ~' . DO C\ ~ I O :: \ -

~~71 $7.50 -f ~-- g~ ~~ :1 ~5 :gg ~~:~~ .' :

CIRCLE 55 ON FREE INFORMATION CARD

CIRCLE 36 ON FREE INFORMATION CARD

CLIP AND MAIL COUPON TODAY TO:
POLY PAKS, INC.
P.O. Box 942, RA11
S. LYNNFIELD, MA. 01940 (6 17 ) 245· 3B2B

RUSH ME YOUR FREEDISCOUNTCATALOGI

NAME:

ADDRESS:

CITY:

STATE: ZIP: _

(/)
o
Z
o
a:
I­o
W
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o«
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CIRCLE 52 ON FREE INFORMATION CARD

15 MHz dual trace
AN EVEN GREATER VALUE!

TEAMS: Al l Item s ar e SUbjec t to pnor sale. l imited qu anti ty on hand ,
Payment Vi sa . M astercard acce pted Exa ct frei gh t and Insur ance will be added
C O O orde rs accep ted from recog nized bu sm esses
Prepaid o rde rs: Paym ent must be made With U S curre ncy . O rde rs paid With
pe rsona l o r com pany c heck Will be he ld for c hec k to c lear
Free freig ht pol icy : Prepaid ord ers paid by ca shi ers c heck Will be sh ip ped UPS
freig ht free to an y POin t In th e co nnnentat U S (A laska. Hawai i. Canada exc luded .)

To order call toll free: (800) 423-5336
In Calif. (800) 423-5336

. Local, Alaska, Hawaii 12131 701-5848oRt(DE01ecfronlcs

.....
CD
ex>.....

z
o
<m
3:
CD
m
:D
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• 5" CRT
• 24 ns rise time
• TV Sync separator
• 1 mV/d iv sensit ivity to 5 MHz
• Vertical and sweep magnifiers
• Front panel trace rotation
• Five modes of vertical

def lect ion
• Two years parts and labor

warra nty
• Two -X10 prob es included

Model V302B

Model V152B

Lis t 735 .00

Sale 599.95

List 995 .00

Sale 815.00

E
·,·
,:-r.

o ...;.. ..,- ., '. ,- ..
## r . · ~

HITACHI
30 MHZ DUAL TRACE

OSCILLOSCOPE

A T THE LOWEST PRICES
YOU CAN FIND!

• Signal delay lin e

• 5" CRT
'. 12 ns rise time
• TV sync separator
• 1 mV/division sensit ivity (max.)
• Vertical magnifier (x5)
• Sweep magnifier (x10)
• X-Y opera tio n
• Front panel trace rotation
• CH1. CH2. Add . Difl. displ ay

rnooes
• "Z" axis (intensity) modul atio n
• Two years parts and labor

warranty
See belowlor trerq ht allowance . Two -X10 probes includ ed!

CIRCLE 75 ON FREE INFORMATION CARD

JAVANCO
Your Parts Super Market

RY-83 4PDT relay 3A contacts (socket mt) or pc .6x 1.1x 1.2"
24VDC coil EA. $1.65
RY-55 SPST relay .5A dim .925 x .375 very tiny 6VDC coil

.29encapsulated
CTR-31 Contactor revers ing magnet ic n ov coil appr. 18 A

16.00contacts
SA-15 .Module board contains 6 digit display plus 3 drivers

3.50and more
SA-24 FET voice actuated module complete w/mike

1.90(wi th instructions) 9VDC
IC-91 ML 8204 IC tone ringer (make off premise ext ringer
di a.·furn ished) 1.90
JCO-1 Big J ~ower supply kit adjust 9 thru 15 V regu lated

12.00kit w/o cab . cord . .
LED-1 6 digit 7 seg. readout takes 3 dr ivers SCL4433 ABE (165-1 on unit)
7/1 cr characters pinout for LED-1 furn ished (1) readou t
(3) drivers _ 3.80
TR-54 Transformer 120VAC pri. sec 1 6V sec 2 12V sec 3 24V

6.00sec.2.7A
LA5-7K Lamp kit contains 7 455 lamps w/built in flasher (7)

1.00GE 455 lamps
FP-51 6800 MFD VDC capacitor insulated can (Nichicon) 1.00
ECK-4(~ ~~8) Electrolytics marked and unmarked all guaranteed

1.40(load 4 ·pcs.
EcK-50 (50) ass\JifRcS all marked all guaranteed good

3.80none under 12V
1C-148 MK50427 Mostek 40 pin IC used to project t ime/date

3.35on CRT pinout inc . ' .
PCB-3 Printed circuit board single side 7'¥.1 x 24" (tuff stuff) 2.25
SA-25 Module complete one watt amplifier with switch and

EA. 2.35volume control

PLEASE TAKE NOTE : We.have one of the largest stoc k in USA but
sometimes quantities are lim ited (first ordered) (first shipped) we have a
very large inventory and warranty every part we sell or money back
guarantee to be as w e offer them to you. We want to be your (Parts
Supermarket.) (JAVANCO)

We will never intentionally misrep resent an item (we want your repeat
business)

FPK-7 Vi FP cans asst. c@ac. asst 7aood usable FP cans contains
at leas ea. 20-20-20-20 450 V an 1 6800 MFD 50 volts
(7) FP,S 3.80
VHFT-1 VHF sol id state tuner (TV channels 2-13) why pay

ONLY 9.40over $19.00
VHFT-1 UHF solid state tuners (TV channels 14-83) why pay
over $4.00 . ONLY 2.50
FBK-1 High voltage transformers (fly backs)' asst ASST. (3) 5.75
ME-17 Meter (record and battery level) vertical read .8 x .8x .85(1) 1.80
ME-18 Mete r (scale 0 to 100%) 1.40 x 1.4" Hgt (1) 2.40
ACF-1 AC filter (great for mini -computers) chassis or
bulkhead mt. 30 amp. , 9.00
BX-5 3x5" index card box (clear with hinged smoked top (2) FOR 90e
% -6 Color TV yoke (Magnavox) numbe r 361380·6 16.00
YO-1 Co lor TV yoke (Magnavo x) number 361350-3 22.00
IC-139 MLM301 8 pin op amp ECG eq: ECG975 (3) FOR 1.00
TRA-111 TIP29 TO-220 case NPN or 393-1 (3) FOR 1.35
SPK-1oo Piezo super horn tweeter (needs no crossover) (1) FOR 7.25
ADA-1 120 VAC adaptor to 7.5 VDC 150 ma 72" cord (1) FOR 1.40
ADA-7 120 VAC adaptor to (VDC 100 ma 72" cord and min i
plug end · (1) FOR 1.40
ADA-20 120 VAC adaptor to 12VAC (limited quan.) 700 ma (1) FOR2.80
SW-21 Cherry switch II E23-45Ax SPST normally open (3) FOR .65
IC-3 LM324N (marked 163-1) on unit 14 pin inline

(.40e EA) or (3) FOR 1.00
IC-4 LM326 regulator (marked 123-3 on un it (.75e EA) or (3) FOR 2.00
IC-14 LMJ808.FM IF AF PO 2 wat t EO ECG 826 (1) FOR 1.50
rC-20 4011 B marked 4011B a repeat of a sellou t (EA.) .Hi
IC-23 40H (marked 081-1) . EA .90e (10) FOR 7.00
IC-27 SN75110 marked 75110 FM-stereo multiplex

(EA) 1.35demodulator
IC-28 AYII-8500 1 gam e chip 28 pin General Instrum ent (EA) 1.00
IC-34 3007272-ooF eg; ECG 9945P RS clocked flip flop (EA) .45e

$10.00 minimum order add $2.50 shipping TN. res. add 6'¥4"10 tax
orders over $25.00 call collect 615-242-7575 we want to serve you
Visit our dis play center 154 Second Ave.. South Nashville . Tenn.

Sta y a step ahead new listings at pri ces you can afford. with ea. order
advance cop ies or nationwi de advertis ing and all current offe rings wi ll
be furnis hed.

JAVANCO
Your Parts Super Market

150 2nd Ave. S. Nash. TN 37201



In Sta te Zip _
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ONE-MAN
FACTORY

NATIONAL
HUNTINGTON'S DISEASE
ASSOCIATION
Suite 501. 1441 Broadway
New York, NY. 100 18
212-966 -4320

HUNTINGTON'S
DISEASE

UPS ANYWHERE IN CONTINENTAL U.S.

(i) FREE SCRAMBLER PUNS plus a brochure
Cescribing our new UHF-VHF Conversion Kit FREE
are yours just by sending us your name,
address and an 1~ stamp.

® VHF VARACTOR·TUNER. 300 ohms input.
Tunable for Channels 2-tO- 13. All sene-state. $ 95
Made by leading name manutacturer. New- 4 u.
surplus.

® BRANO NAME POWER SUPPLIES. ± 5V16A.
Voltage adjustable and IC requiated. Ideal $2395
for CMOS. computer-based Instruments. etc. u .
New·surplus.

CD HOOT TELEPHONE CORD With AMP
brand, modular phone-jack at one end. and *
4-spade-lug leads at the other. Normally 99c ea.
pncec at $2.49 each.
'Call us for special large quantity pricing quotations.

SeR (714)527-2554· (213J596-7553

ELECTRONICS INC.
9533 Valley View Street, Cypress , CA 90630

$10.00 MIN. ORDER HANDLING/SHIPPING $5.00
Pay by CHEC K, M.O., VISA, M/C, C.O.D.

Investment unnecessary, knowledge not re­
quired, sales hand led by pr ot essio nars. Ideal
home business . Write todav for facts I

Postcard will do. Barta-RE-S, Box 248,
Walnut Creek, CA 94597.

HIGHLY
PROFITABLE

ELECTRONIC

19
68

27
38
4
69
15
81

71

62

72
52
70
53
77
45
22,80
36
46
33
3
61
2

49

Communications Electronics 13
Components Express Inc 104
Concord Electronics 126
Cook's Institute of Electronic Engineering

116
Dage Sclentific .. 106
Data Se rvice Company 102
Diamondback 134
Digi-Key Electronics 107
EIA Distributor Products Division 76
Edu Calc 100
Electronics Book Club 75
Electronics Oversea's Corp., Inc 99
Electronic Specialists 132
Electronic Technology Today 77
Etco Electronics 131,1 36
Etronix 116
Fair Radio Sales 106
Fanon Courier 106
Fluke 5
Fordham 99, 116
Formula International 128- 129
Fuji-Srea 104
Future Tech 100
Gladstone Electronics 97
Global Spec ialt ies 17
Globa l TV Electronics 102
Godbout Electronics 132
Grantham College of Engineering 96
Ha l-Tronix 132
Hameg, Inc 24-25
Heath 29-31,36,37 ,81
High Frontier 104
Hitachi Densh i 91
Huntron Instruments 10 1
Information Unlimited 106
Int ernational Electronics 112
JDR Mlcrodevlces 124-125
Jameco Electronics 110-111
Jan Crystal 96
Javanco 135
J im-Pak Electronic Components 105
KLM : 101
Kantronics 98
H.J . Knapp 130
Komac Corp 108
MTI 95
McGee Rad io 106
Magnifier Lamps 133

30,28,83 Magnavox 1,7,70-71
14 Meshna Inc 108
51 Micro Ace 122

M icro Management.. 106
Mlcrotenna 102,106
Monarchy Engineering 112
Mountain West.. 136
NRI Schools 8-11
NTS Schools 18-21
Nabih's Inc 97
Netronics 84-85
North American Soar Corp 89
Ora Electronics 135
Omega Sa les 23
Pacific One Corp 96
Pac Tee 80
Page DigitaL 120-121
Paia Electronics 95,98
Poly Paks 134
Priority One 118-11 9
RCA 32,79
Radio Shack 113
Ralar Instruments 108
Ramsey Electronics............ 117
Sabtronlcs 94
Satellite Computer Services 102
SCR Electronics 136
Simple S imon 130
S inclair Research Ltd 34-35
Solid State Sales 131
Spacecoast Research 102,104
A.W. Sperry Instruments Inc 42
Suntronics Co Inc 133
Surplus Electronics 109
TSE. Hardside 95
Techni-Tool Inc 80
Tri Star Corp 98
Texas Instruments 101
Vermont Electronics 130
Viz Manufacturing Co 27
Wersi 97

76

47
48
9
23
75
10
74
79
56

85
25

21
13,82
31

59

43

34
18

7
44
84
67
78

29
37
20

55
5

11
16
41

Page

Mai l to:M ountain W est
42 15 N. 16thSt.
Box 10780 Dept RE-II
Phoe n ix, Az. 85064

YES, 1 want a FREE CATALOG.

With ove r 1600 hard to ge t sec ur ity
pro du ct s for h om e, bu siness and in­
du stry, Mountain West is a on e-stop
su pe rma rke t for professional alarm
in stallers as we ll as do-it-yourselfers.
Syste m s and parts range from sim ple,
qu ick ly in st all ed units to th e most
soph istica ted elec tronic eq uipmen t.
68 pages a re filled with pictures,
diagram s a nd inst ructions.

ADVERTISING INDEX

or call TOLL-FREE
(800)528-6169

~1~ n.rmc j, _

I Ii <. at _

17 AMC Sales 130

12 A.P. Products 83

65 Active Electronics 103

Advance Electronics 14-15,28

6 Advanced Computers 114-11 5

66 Albia Electronics 86-87

40 All Electronics 134

64 Altex Electronics 122

8,60 American Antenna Cover 2&4

73 Ancrona I 27

Bagnall Electronics 136

63 BBC MetrawattjGoertz 33

58 B & K Precision 2

Karel Barta 136

26 Beckman Instruments Inc, Elect ro-
Products Group Cover 3

Bullet Electronics 126

CIE, Clevela nd Institute of
Engineering 38-41

35 CFR , Associates 108'

57 Ca mbridge Learning 93

24 Chaney Electronics 134

32 Channellock Inc 88

42 Colorado Electro-Optics 123

Comm and Productions 116

Free Information Number

RADIO-ELECTRONICS does not assume
any responsibility for er rors that may
appear in the index below.
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BECKMAN

Introducing the TECHTM 360
DMM. Mever has it been

so easy to do so much for
Beckman's TECH 360 bench/ SO 1·lttl~ 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 tum 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.

Convenient storage and multiple viewing angles
are featured in the new line of Beckman bench!
portable DMMs.

"--- ~CIRCLE 26 ON FREE INFO",-RM"",A<>.T",IO""N"-,C~"A,..R'c",,D_. ----'



1ESCORT, WHISTLER, FOX, JR. MICROWAVE,
SUPER SNOOPER AND FUZZBUSTER ALL
COMPETED IN THE CONTEST.

3HERE'S THE TEST*
THAT PROVED IT!

--~
*ApriI24, 1981 TKllnternational

o
o

o

~:l2 f:lH5
~.I,'1 f:ljLE5

UGJ f:lILi:5
~.25 f:lH5

cor:IBlf:itDx R K-BRI:iD 0
()j5TRf:iCEmm:1 GLJI:i

2:lb f:ljLi:5 0

2.'1GJ f:ljLi:5 0
2.28 mi:5
2.52 f:ljLi:5 0

f:lRXIffJ:TlJAEfi

KI,GJ
i:5C[JAT
l3lJL
BEL
ARDRA
mi:ACi:pl[JA

I\IHlSTLtA [J~GJGJGJ

RlJT[JlAl]~IC5

f[Jx

o
o
o
o
o

o TEST HESlJLTS
o
o
o

OUTPERFORMS ESCORT
THE K40 OUTPERFORMED THE
ESCORT 17% ON K-BAND AND
34 % ON X-BAND. THE K40 AVER­
AGED 28 % MORE DISTANCE THAN
ESCORT AND 60 % FURTHER THAN
ALL OTHERS COMBINED.

2THE BRAND NEW K40 RADAR DETECTOR
USING AUNIQUE WAVE GUIDE COUPLED
DIE CAST ANTENNA DETECTED XBAND
RADAR AN AVERAGE OF 54% FURTHER
THAN ALL OTHER DETECTORS AND 67%
FURTHER ON THE KBAND FREQUENCY.


