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Now there's
a new breed of
Beckman hand-held
DMDMs tough
enough to withstand
accidental drops,
input overloads
and destructive environments.

The new HD100 and HD110
DMMs are drop-proof, packed
with overload protection and sealed
against contamination. You won’t
find more rugged meters than the
Beckman HDs. Inside or out.

Drop Proof
Constructed of double-thick
thermoplastics, the HD100 series
DMMs resist damage even after
repeated falls. All components are
heavy-duty and shock mounted.

Contamination Proof
The HD series meters are
designed to keep working even
around dirt, heavy grime, water
and oil. The special o-ring seals,
ultrasonically-welded display

window and sealed input jacks pro-

tect the internal electronics of the
HD meters. The oops-proof meters
are sealed so tightly, they even
float in water.
Accidental Overload
Protection

All DC voltage inputs are
protected up to 1500 Vde or 1000
Vrms. Current ranges are pro-
tected to 2A/600V with resistance
ranges protected to 600 Vdc. Tran-
sient protection extends up to 6KV
for 10 microseconds.
More Meter for
Your Money

For starters you can get 2000
hours of continuous use from a

CIRCLE 100 ON FREE INFORMATION CARD

common 9V transis-
tor battery. You can
run in-circuit diode
tests and check con-
tinuity. You even get
a one year warranty.

The 0.25% basic dc volt accu-
racy HD meters serve you with 7
functions and 27 ranges. The HD
110 also gives you 10 AMPS ac and
dc. With one simple turn of the
single selector switch, you can go
directly to the function and range
you need. There’s less chance of
error.

Also available is the electrical
service kit. It includes the meter
of your choice, a current clamp,
deluxe test leads and a heavy-duty
case designed to carry both meter
and accessories, conveniently.

Feature for feature you can’t
find a more dependable meter
with prices starting at just $169
(U.S. only).

To locate your nearest distrib-
utor, write Beckman Instruments,
Inc., Instrumentation Products,
2500 Harbor Blvd., Fullerton, CA
92634 or call (714) 993-8803.

BECKMAN



AN INNOVATIVE 20 MHz O5CILLOSCOPE
THAT EMPHASIZES OPERABILITY
$535*

The SS-5702 has flexibility and power which make it ideal for the maintenance and
troubleshooting of TVs, VTRs, audio equipment and a wide range of other electronic
systems by hobbyist as well as professionals. At the top of its class,
the SS-5702 uses a 6-inch rectangular, parallax-free CRT.

EE-S5702 OECILLOBCOPE bE-10Mm |

VAT =)
Chgl] 17
GalMHANSEIIIISEORE

IWATSU makes more than 20 oscilloscopes as well as an impres-
sive lineup of other instruments including logic analyzers and
digital memory scopes. The fastest oscilloscope has a maximum
frequency of 350 MHz. And the same technological expertise
and product quality that make this super high-frequency oscil-
loscope possible are incorporated in the SS-5702.

6-inch rectangular, parallax-free CRT
TV-V trigger

Variable sweep length

Double Lissajous figure

1 mV/div to 10 V/div sensitivity

100 ns/div to 0.2 s/div sweep
Differential input with ADD mode
DC operation (optional)

e o0 ® 0 0 00

* User price, including probes.
— s, IWATSU INSTRLMENTS ING.
@ 120 COMMERCE ROAD, CARLSTADT, NJ 07072 PHONE: (201) 935-5220, TWX: 710-989-0255

m [n Canada: ATELCO, 3400 Pharmacy Avenue, Unit 1, Scarborough, Ontario, M1W 3J8, Phone (416) 497-2208, TWX 610-492-0122
CIRCLE 47 ON FREE INFORMATION CARD
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Scanners

Communications Electronics]
the world's largest distributor of radio
scanners, introduces new models
with special savings on all radio
scanners. Chances are the police,
fire and weather emergencies you'll
read about in tomorrow’'s paper are
coming through on a scanner today.

We give you excellent service be-
cause CE distributes more scanners
worldwide than anyone else. Our ware-
house facilities are equipped to pro-
cess thousands of scanner orders
every week. We also export scanners
to over 300 countries and military
installations. Almost all items are in
stock forquick shipment, soif you're
a person who prefers fact to fantasy
and who needs to know what's really
happening around you, order your
radio today from CE.

NEW! Regency? MX3000

List price $299.95/CE price $199.00
6-Band, 30 Channel ® No-crystal scanner
Search ® Lockout ® Priority ® AC/DC
Bands: 30-50, 144-174, 440-512 MHz

The Regency Touch MX3000 provides the ease
of computer controlled, touch-entry program-
ming in acompact-sizedscannerforuseathome
oron the road. Enteryourfavorite public service
frequencies by simply touching the numbered
pressure pads. You'll even hear a “beep” tone
that lets you know you've made contact.

In addition to scanning the programmed
channels, the MX3000 has the ability to search
through as much as an entire band for an active
frequency. The MX3000 includes channel 1
priority, dual scan speeds, scan or search delay
and a brightness switch for day or night operation.

NEW! Regency® HX650

List price $119.95/CE price $84.00

5-Band, 6 Channel ® Handheld crystal scanner
Bands: 30-50, 146-174, 450-512 MHz

Now you can tune in any emergency around
town, from wherever you are, the second it
happens. Advanced circuitry gives you the
world's smallest scanner. Our low CE price in-
cludes battery charger/A.C. adapter.

NEW! Regency® MX7000

Allow 120-240 days for delivery after receipt of
order due to the high demand for this product.
List price $599.95/CE price $449.00
10-Band, 20 Channel ® Crystalless ® AC/DC
Frequency range: 26-27, 30-108, 108-136 AM,
144-174,440-512,806-881 MHz, 1.0 GHz, 1.1 GHz
In addition to normal scanner listening, the
MX7000 offers CB, VHF, and UHF TV audio, FM
Broadcast, all aircraft bands (civil and military),
800 MHz communications, cellular telephone,
and when connected toa printer or CRT, satellite
weather pictures.

NEW! JIL SX-200

CE price $269.00/NEW LOW PRICE
8-Band, 16 Channel ® No-crystal

OTHER RADIOS & ACCESSORIES
Regency® CA03 SCaNNer........oouviiiriarannnnn,
MNEW! Panasonic RF-B50 Shortwave recelver..
Panasonic RF-9 Shortwave receiver .............. s8

Quartz Clock © AM/FM ® AC/DC

Bands: 26-88, 108-180, 380-514 MHz

Tune Military, F.B.l., Space Satellites, Police &
Fire, D.E.A., Defense Department, Aeronautical
AM band, Aero Navigation Band, Fish & Game,
Immigration, Paramedics, Amateur Radio, Jus-
tice Department, State Department, plus thou-
sands of other restricted radio frequencies no
other scanner is programmed to pick up.

NEW! JIL SX-100

CE price $134.00/NEW LOW PRICE
6-Band, 16 Channel ® Crystalless ® AC/DC
Frequency range: 30-54, 140-174, 410-514 MHz.
The JIL SX-100 scanner is a mobile keyboard
programmable scannerthat putsyouinthe seat
of the action at home or in your car. Compact
and good looking, the SX-100 even gives you
the time and date. It's small size will easily fitin
most domestic or foreign cars and it's AC/DC
adaptable for home use.

Regency® HX1000

Allow 80-180 days for delivery after receipt of
order due to the high demand for this product.
List price $329.95/CE price $209.00
6-Band, 20 Channel ® No Crysial scanner
Search ® Lockout ® Priority ® Scan delay
Sidelit liquid crystal display

Frequency range: 30-50, 144-174, 440-512 MHz.
The new handheld Regency HX1000 scanner is fully
keyboard programmable for the ultimate in versatil-
ity. You can scan up to 20 channels at the same time.
When you activate the priority control, you automat-
ically override all other calls to listen to your favorite
frequency. The LCD display is even sidelit for night
use. A die-cast aluminum chasis makes this the
most rugged and durable hand-held scanner avail-
able. There is even a backup lithium battery to main-
tain memory for two years. Includes wall charger,
carrying case, belt clip, flexible antenna and nicad
battery. Reserve your Regency HX1000 now.

Regency® R106

List price $149.95/CE price $99.00

5-Band, 10 Channel ® Crystal scanner ® AC/DC
Frequency range: 30-50, 146-174, 450-512 MHz.
A versatile scanner, The Regency R-106 is built
to provide maximum reception at home or on
the road. Rugged cabinet protectsthe advanced
design circuitry allowing you years of depend-
able listening.

NEW! Regency® D810

List pr[ce $399.95/CE price $259.00
8-Band, 50 Channel ® Crystalless ® AC on
Bands: 30-50, 38-108 118-136, 144-174,440-512 MHZ
This scanner offers Public service bands, plus
Aircraft and FM broadcast stations. You can
listen to Bach or a Boeing 747, the Rolling
Stones or the riot squad, or any of 50 channels.
Plus special direct access keys let you listen to
police, fire, emergency, or any of your favorite
channels just by pushing a button.

Regency® R1040

List price $199.95/CE price $129.00
6-Band, 10 Channel ® Crystalless ® AC only
Frequency range: 30-50, 144-174, 440-512 MHz
Now you can enjoy computerized scanner ver-
satility at a price that's less than some crystal
units. The Regency R1040 lets you in on all the
action of police, fire, weather, and emergency
calls. You'll even hear mobile telephones.
Programming the R1040 is easy. Merelytouch
the keyboard and enter any of over 15,000
frequencies on your choice of 10 channels.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics™ for 31 days before you decide to keep it. If for
any reason you are not completely satisfied, return it in
original condition with all parts in 31 days, for a prompt
refund (less shipping/handling charges and rebate credits).

B, B,
HX1000  HX650

Regency
MX7000
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P Ic RF-799 Shortwave receiver .
Panasonil: RF-2600 Shortwave receiver. .
Panasonic RF-2900 Shortwave receiver. .
Panasonic RF-3100 Shortwave reciever
Panasonic RF-8300 Shortwave racievel
NEWI! Bearcat®t 151 Scanner.........
MNEW! Bearcat® Five-Six Scanne
Bearcat® 300 Scanner..........
Bearcat® 250 Scanner ...

Bearcat® 200 Scanner...

Bearcat® 100 Scanner
Bearcat® Weather Alert
Freedom Phone® 4000 Cordiess t

Fanon FCT-200 Cordless telephone.
Fanon B-HLU Scanner ..............cccoeiiiiiins,
CHB-6& Fanon AC Adapter/Battery Charger......

CAT-8 Fanon carrying case with belt clip ...
SPSSCarrylng case for Bearcat Five-Six

AUC-3 Fanon auto Ilghtaradanter.-’ﬂattsry Charge
FB-E Frequency Directory for Eastern U.S.A ... ..
FB-W Frequency Directory for Western U.S.A......
TSG “Top Secret” Registry of U.S. Government Freq.. . .
RRF Railroad Frequency Directory. ................ $10.00
ESD Energy Services Directory

ASD Frequency Directory for Aircraft Band . $10.00
SAF Survival Radio Frequency Directory .. $10.00
TIC Technigues for Intercepting Comm. Mani 12.00
CIE Covert Intelligence, Elect. Eavesdropping Man.. .. $12.00
B-4 1.2 V AAA Ni-Cad batteries (set of four) .. $9.00

B-6 1.2 V AA Ni-Cad batteries (set of four) .
A-135c Crystal certificate.................ocoooiin $3.00
Add $3.00 shipping for all accessories ordered at the same time.
Add $12.00 per shortwave receiver for U.P.S. shipping.
INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, it is essential that you use an external
antenna. We have a base and a mobile antenna
specifically designed for receiving all bands. Order
#A60 is amagnet mount mobile antenna and order
#AT70 is an all band base station antenna. Price is
$35.00 each plus $3.00 for UPS shipping in the
continental United States.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
scanner, send or phone your order directly to our
Scanner Distribution Center” Be sure to calculate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax or supply your
tax |.D. number. Written purchase orders are accep-
ted from approved government agencies and most
well rated firms at a 30% surcharge for net 30
billing. All sales are subject to availability, accept-
ance and verification. All sales on accessories are
final. Prices, terms and specifications are subject
to change without notice. All prices are in U.S.
dollars. Out of stock items will be placed on back-
order automatically unless CE is instructed dif-
ferently. Minimum prepaid order $35.00. Minimum
purchase order $200.00. Most products that we
sell have a manufacturer's warranty. Free copies of
warranties on these products are available prior to
purchase by writing to CE. International orders are
invited with a $20.00 surcharge for special handling
in addition to shipping charges. All shipments are
F.O.B. Ann Arbor, Michigan. No COD's please. Non-
certified and foreign checks require bankclearance.

Mail orders to: Communications Electron-
ics;” Box 1002, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scannerfor U.P.S. ground
shipping and handling in the continental U.S.A.
If you have a Visa or Master Card, you may call
and place a credit card order. Order toll-free in
the U.S. Dial 800-521-4414. In Canada, order
toll-free by calling 800-265-4828. Telex anytime
810-223-2422. If you are outside the U.S. orin
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics™
t Bearcat is a federally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
1 Regencyis afederally registered trademark of Regency
Electronics Inc.

AD #082683

Copyright ®1983 Communications Electronics

OrderToll Free...call

1-800-521-4414

‘.commumcmous

ELECTRONICS™
Consumer Products Division

818 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A
Calltolk-free 800-521-4414 oroutside U.S.A. 313-973-8888
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CABLE-TV DESCRAMBLING
A look at cable-TV scrambling and descrambling technigues by
investigating a descrambling circuit. Fred Means
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MHD GENERATOR
Build a working model of a magnetohydrodynamic generator.
John lovine
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Part 3. Adapting an IBM selectric for use as a computer printer.
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TECHNOLOGY 4

VIDEO ELECTRONICS

Tomorrow's news and technology in this quickly changing industry.
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HOW TO USE DIGITAL PANEL METERS
A look at digital panel meters and how you can successfully use
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switching applications. Mannie Horowitz.
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ON THE COVER

To say that cable-TV has undergone
tremendous growth over the past
few years would be an understate-
ment. One of the biggest reasons for
that growth is the presence on cable
of first-run movies and live sporting
events. Of course, that program-
ming is most often offered as a pre-
mium service, which means that the
viewer must pay a charge to receive
it. To prevent unauthorized recep-
tion, the material is scrambled. This
month, we’ll use an experimental
descrambling circuit to illustrate the
theory behind the techniques used
to encode video signals. The story
begins on page 47.

ELECTRIC POWER GENERATION is among the
most important areas of electronics. One meth-
od of power generation that has received quite a
bit of attention is MHD. This month, we'll show
you the theory behind thattechnique and build a
working model of an MHD generator. The story
starts on page 51.

COMING NEXT MONTH
On Sale February 21

® Video Test Generator. A valu-
able instrument for video servic-
ing.

e Airplane Landing Systems. A
look at landing systems and the
electronics behind them.

@ And lots more!
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DIGITAL TV

The digital TV age has arrived. ITT announced at the Berlin show that it would start marketing
color sets whose signal-processing was completely digital in October, producing some 30,000
for the rest of 1983 and 400,000 in 1984, converting its entire production to digital in three
years. Also in Europe, Grundig, and Blaupunkt plan to start production in 1984 using the same
VLSI IC’s, made by ITT.

In the U.S., General Electric and Zenith are buying the ITT IC sets and are expected to
introduce digital TV sets some time in 1984. Panasonic says it will have digital sets in 1984 as
well. It, Sony, and Sharp are also buying the IC's from ITT.

ITT's TV design uses five basic VLSI IC's and two peripheral ones. However, early digital
sets won't do much more, if anything, than conventional analog sets. Their main attractionis in
their ability to accommodate new features easily, either by means of additional IC's or by
programming. Peripheral features will include teletext, ghost-eliminators, “picture-in-picture”
(permitting the insertion of a second picture from VCR or videodisc in the corner of the screen),
higher resolution through increasing the number of displayed lines, still picture, zoom, picture-
improving dynamic comb filtering, multi-standard (PAL-SECAM-NTSC) sets, and so forth.

SELF-
PROGRAMMING
VCR

Here’s another thing you can do with a digital TV set: ITT displayed a simple VCR program-
ming system—still developmental—for use with teletexi-equipped digital TV's. The user dials
up the teletext page that lists future TV programs and feeds it into the TV set's memory. Then
he calls up the page and by means of the set's remote control manipulates a cursor to the
program he wishes to record, and pushes the “enter” button.

After he is finished entering all the programs he wishes to record, he can call up a display
listing his program recording schedule, in sequence, and the screen will warn him of any
impossible situations—such as overlapping programs. Another push of a button and the VCR
is programmed.

TV STUDY

A major research project, initially funded at $3,000,000, has been established at MIT to look at
the entire American TV system to determine how it can be improved. The study will concen-
trate on basic research, including such aspects as how people perceive television, developing
an ideal display system, and identifying and analyzing changes that will be required in the
present TV system to achieve that ideal.

What is particularly unusual about the research is its auspices—a new consortium called
the Center for Advanced Television Studies, financed jointly by 10 American companies
involved in broadcasting, cable TV, and equipment manufacture, including all four networks.
The new combine received an OK from the Department of Justice’s Antitrust Division. One of
the new group’s bylaws limits membership to government agencies and private companies
whose ultimate ownership is American. The avowed purpose of the research venture is to
head off domination of the American TV industry by foreign companies that get technical
research support from their governments. The new group is expected to fund other studies
that could lead to a complete rethinking and redesign of the American television system.

VCR UPDATE

Quite possibly the reason that Philips is so interested in the 8-mm video format is the failure of
its late-arriving Video-2000 format to achieve notable penetration in Europe. Video 2000 uses
a cassette with z-inch tape, about the size of a VHS cassette, but records on a Va-inch track,
using only one half the width of the tape as it does. Then it can be turned over and played in the
other direction, like an audio cassette. The longest tape originally available was eight hours,
playing four hours in each direction. Now Philips and Grundig (which also makes Video-2000
recorders) have introduced new VCR's with a second, half-time, tape speed, bringing total
recording time to 16 hours per cassette—by far the longest of any consumer VCR.

Both Philips and Grundig, however, are now planning to manufacture VHS recorders as well
as the Video-2000 type—the VHS units for sale in markets where Video 2000 is not used. In
Japan, Funai, which originated the ill-fated CVC Y-inch cassette format used by Technicolor
in its unsuccessful effort to market home VCR’s in the U.S., is changing over to VHS. R-E




2213/2215/2235
DUAL TRACE OSCILLOSCOPES

THE ANSWER

T E BY ANY MEASURE

Now 60 MHz or 100 MHz Tek quality

is just a free phone call away!

Tek has expanded its
best-selling 2200 scope line
up to 100 MHz. And brought
it all as close as your
phone. Tek's revolutionary,
reduced-component architec-
ture brings unprecedented
quality, reliability and afford-
ability to the 60 MHz 2213

and 2215, and now, the

100 MHz 2235.

All three of these lightweight
(13.51b.) scopes feature 2 mV/
div vertical sensitivity and
5 ns/div sweep speeds, plus a
complete trigger system for
stable triggering on digital,
analog or video waveforms.

Scopes with a compre-
hensive 3-year warranty*...
probes...and expert advice.
One free call gets it all! You
can order, or obtain literature,
through the Tek National

.New lower price!
100 MHz 2235
bnow just $1650.

2213 2215 2235
Bandwidth 60 MHz 60 MHz 100 MHz
Mo. of Channels 2 2 2 + Trigger View
Alternate Sweep — Yes Yes
Vert/Trig B/W Limit — — Yes—20 MHz
Single Sweep — — Yes
Accuracy: Vert/Horz 3% 3% 2%
Delay Jitter 1:5,000 1:10,000 1:20,000
Trigger'g Sensitivity 0.4 divat 2 MHz 0.4 divat 2 MHz 0.3 div at 10 MHz
Input R-C 1M —30pf 1M —30pf 1MQ —20pf
Variable Holdoff 4:1 4:1 10:1
Price $12001 $14501 518604 Now $1650 1
Marketing Center. Technical Call toll-free:
personnel, expert in scope . L
applications, will answer your 1-800 4-26-2200’
questions and expedite deliv- Extension 127.

ery. Direct orders include
operating and service man-
uals, two 10X probes, 15-day
return policy, and worldwide
service back-up.

In Oregon, call collect:
(503) 627-9000, Ext. 127.

tPrice F.O.B. Beaverton, OR.

*3-year warranty includes CRT and applies to 2000
famnily oscilloscopes purchased after 1/1/83.
Scopes are UL Listed, CSA and VDE approved.

Copyright ©1983, Tektronix, Inc. All rights reserved. TTA-407-1

Tektronix

COMMITTED TO EXCELLENCE
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WHAT'S NEWS

Color oscilloscope uses
liquid-crystal shutter

Tektronix has placed on the mar-
ket the 5116 Color Display Oscillo-
scope, the first commercial ap-
plication of its Liquid-Crystal Color
Shutter. Color, says the company,
results in increased productivity
due to faster analysis, ease of use,
and reduced operator error.

Color traces act as coding de-
vices for separating information,
emphasizing important features,
enhancing pattern recognition,
and, perhaps most important, im-
proving the user interface.

Coupled with the 5010 Wave-
form Digitizer (a plug-in for all
5000-series oscilloscopes)
Tektronix calls it “the world's first
liquid-crystal color-shutter display
digital storage-oscilloscope,” with
the ability to store transient events
with frequency components up to
1,000 kHz for single-channel ac-
quisition and up to 50 kHz for dual-
channel acquisition.

Digital X-ray system
may change diagnostics

A new digital X-ray imaging sys-
tem unveiled by Raytheon at the
recent Chicago meeting of the Ra-
diological Society of North Amer-
ica may “dramatically change the
way physicians and radiologists
are able to perform diagnostic an-
giography.”

Angiography is a speciality that
allows doctors to use advanced X-
ray techniques to diagnose prob-
lems in the body's vascular system.
Itis done by introducing a chemical
into the patient's bloodstream with
acatheter inserted in amain artery,
then taking a series of X-rays in
rapid succession.

The new system uses a spe-
cially designed high-speed com-
puter to produce five times as
many images a second as can be
taken with the best equipment now
available. The new equipment can
take 30 X-ray pictures-per-second,
as compared to six with present-
day equipment. That can capture
the motion of fast-moving material
in the arteries, which was not pre-
viously visible in digital studies.

The injection can now be made
inavein, rather than inan artery as
previously required. That makes
for shorter hospital stays and far

less risk. In many cases the pro-
cedure can be handled on an out-
patient basis, making it much less
costly to the patient.

The new system consists of a
high-resolution X-ray camera, a
dual-console video monitor, and
Raytheon's new RDL-3000 digital
computer. That computer uses two
central processors in tandem to
process and store X-ray images at
30 frames per second, with an im-
age resolution of 512 x 512 pixels.
At a lower speed—7.5 frames per
second—the RDI-3000 will pro-
duce super-high resolution of 1024
% 1024 pixels. That added ca-
pability will be available by
mid-1984.

COMSAT and NBC join in
satellite broadcasting

Comsat General Corp. and the
NBC Television Network have
signed an agreement to begin an
advanced satellite-distribution sys-
tem, using a K-band satellite to de-
liver programs to NBC affiliates.
Programming is expected to begin
early this year and will become
fully operational by January 1985.

The national distribution system
will begin operating with transpon-
ders on a Satellite Business Sys-
tems satellite. The agreement calls
for NBC and Comsat General to
use RCA Americom K-band satel-
lites when they become available
in early 1986.

Unlike C-band transmission, K-
band frequencies permit broad-
casters to put earth stations right at
their studio locations—anywhere
within sight of the satellite. By
adding transmitters, downlinks can
be converted into uplinks, and the
affiliate can then be an interactive
participant in uses other than nor-
mal reception of network pro-
grams.

Newspaper sees blur
in videotex future

The future of videotex is blurred,
pessimistically reports the Chi-
cago publication Electronic Media.
“Once heralded as a mass medi-
um of the future with volume by
1990 estimated at $10 billion, a so-
ber realism has settled over indus-
try as providers begin to confront
the problems of selling their ser-
vices to the public.”

Knight-Ridder newspapers
launched a videotex system-
—Viewtron—in southern Florida,
the paper says. The company
hopes to sign up 5,000 homes by
the end of the year. With Viewtron,
customers must buy or rent equip-
ment to convert their TV sets to
videotex receivers and having to
make such a purchase is the big-
gest criticism of the system, says
Electronic Media.

"Other information services that
can be received on a home com-
puter are seen as having the
edge,” the article concludes.

New directory to help
users of facsimile
equipment

A new directory is intended to
make it easy for facsimile machine
users to reach each other. It will list
the corporate firm names, exact lo-
cations of the facsimile machines,
backup telephone numbers, hours
in use, and contact names.

The directory is being prepared
with the cooperation of major fac-
simile companies, including Can-
on, Exxon, NEC America, Panafax,
Pitney Bowes, Sharp, Telauto-
graph, 3M, and Xerox, and is pub-
lished by Greenfield Information
Service of New York City.

The first edition of the new direc-
tory is expected to be on the mar-
ket early in 1984.

Single-mode fiber-optic
transmission service
is announced by ITT

The first commercial fiber-optic
transmission system in the west-
ern world was inaugurated last
September, by ITT Telecom Net-
work Systems and Continental
Telephone Co. of New York, ITT
announced. The system is claimed
to-be the first capable of carrying
enormous amounts of telephone
traffic without intermediate ampli-
fiers (repeaters).

That first-of-a-kind fiber-optic
system links Continental's digital
central offices in Norwich and
Sidney, New York, about 23 miles
apart. The system can carry 1344
telephone channels. A similar 23-
mile (37 km) linkup is planned be-
tween the Sidney central office and
one in Greene, NY.
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SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

FIRST DBS
SERVICE

USCI Home Satillite Television, a division of United Satellite Communicatins, Inc., has begun
this nation’s first direct-broadcast satellite service. The service, which was available in the 26-
county area surrounding Indianapolis beginning this past November, is beamed from Cana-
da's Anik C |1l ku-band bird.

Five channels of programming are being offered, with two of those being movie channels
(named Movietime and Showcase). Other channels feature Entertainment and Sports Pro-
gramming Network (ESPN), children’s programming, music video and entertainment spe-
cials, and UP| news. The subscription rate to the service is $39.95 a month, and there is a
$300 installation charge.

MORE
SATELLITES
GOING UP

The race to put more satellites in orbit continues, with replacement birds going up and a series
of new higher-powered satellites planned. The third advanced RCA Satcom domestic satel-
lite, called Satcom IIR (replacing the original Satcom Il bird), went into orbit last fall; the
replacement satellite sits at 66° west longitude, a considerable distance from the original
Satcom lI, which has operated for nearly eight years at 119°,

Meanwhile, RCA Astro Electronics is building a three-satellite system of dual-band (C and
Ku Band) birds for American Satellite Co. The firstis due to be launched in September 1985,
and the birds are designed for 10 years' life in orbit.

And Ford Aerospace has announced plans for two large-scale satellites to be launched in
1987. The Ford birds will also be dual-band satellites, and Ford plans to lease transponders to
individual programmers. Each of the Ford satellites will have 54 transponders that provide
interconnected C-and Ku-band service, with bandwidth of 36 MHz on each transponder—a
total of 1944 MHz. The footprint for the satellite signal on each band will cover all 50 states, and
spot-beam coverage for eastern and west coast sites will be available with higher power.

HOME
COMPUTERS TO
TAP INTO
TELETEXT

KSL-TV, the Salt Lake City television station that pioneered teletext in the U.S., is making its
teletext database directly available to personal-computer users. The same data that is
transmitted as Teletext 5, the experimental KSL service on vertical blanking interval lines 15
and 16, can be accessed by calling a Salt Lake City phone number and, through a modem,
hooking a home computer into the KSL teletext host computer. TV station executives hope
that the system will help area residents keep in touch with teletext until true teletext decoders
can be built and sold in sufficient quantity in the Salt Lake City area. Meanwhile, that
alternative delivery method allows KSL to build a new research tool. It can keep track of what
teletext database categories are accessed most often, including time of use and type of
information sought by users.

AROUND THE
SATELLITE
CIRCUIT

International Satellite Inc. has become the second contender to go into competition with
Intelsat in the bid to deliver video and data between the U.S. and Western Europe. I1SI's bid
comes on the heels of a similar plan by Orion Satellite. Like Orion, ISI wants to handle
business communications plus cable-TV video programming, especially transatlantic sports
shows. The company wants to be up and running by the time European cable-TV services go
into operation. Among the owners of IS| are Satellite Syndicated Systems (the U.S. cable
programming carrier) and United Brands.

Hospital Satellite Network has started its programming service, sending medical informa-
tion to hospital personnel and entertainment to patients. About 50 hospitals have signed up for
the service, which is uplinked from Banneville Satellite Corp.

EQUIPMENT
HIGHLIGHTS

The Luxor satellite receiver (model 790-8530)) is a high-performance model that can
access all 24 transponder signals directly through the hand-held infrared remate controller. It
features vertical and horizontal polarization, and fine tuning on each channel can be stored in
memory. (Precision Satellite Systems, Route 2, PO Box 117A, Oakley, KN 67748.)
Hanover’s Linear Actuator lets users steer satellite dishes through a Commodore VIC 20
home computer. Up to 18 satellite locations over a range of 250 stops can be programmed into
the VIC. (Hanover Systems, 1217 Washington, Waterloo, |A 50702.) R-E
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Learn How to USE A COMPUTER

Train at home in spare time. No previous experience needed.

Be your own computer expert. . .learn computer applications,
programming, and operations. . .no experience needed.

FIRST FOLD HERE @

NO POSTAGE NECESSARY when you L4

Now at home in spare time, you can learn everything you always
wanted to know about personal computers. How to write your own
computer programs. How to use many programs already available.
See ﬁow they fit into your home or business operations. . . budgeting,
real estate, bookkeeping, inventories, expenses, pricing, profit
margins, investments, interest, taxes, shoppln lists, vacation plun-
ning, addresses, phone numbers, roufing. . . hundreds more. Even
rograms on foreign Iungques, computer games and graphics.
ever ugfain be at the mercy of a’so-called ““computer expert.”” Know
what really happens when you have a computer problem with a bank,
store, loan company, oil company, utility or anyone else. You’ll be
able to talk their ?::nguage. . .understand why and how things
happen. .
Experts Show You
What to Do...How To Do It
Everything is explained in easy-
to-understand language with
plenty of examples. Step-by-

independent study, you learn
everything right in your own
home wit?\oui taking time off
your job or changing your life-
style. . .without attending a

step directions teach you the single class.
fundamentals of basic com-
uter programming. You learn Now. ..

ASIC language . . . how to use all this in one course
and understand more than
eighty BASIC commands and
functions. This is not a computer
manual. It's a comprehensive
11-lesson course. Yet, because

it was especially written for

® Computer Training

® Computer Programming
e Computer Applications
® Computer Games

¥ L
An Ideal Way To Learn

Qur students tell us they like
independent study because it's
so convenient. We send all les-
sons and training materials—
including your computer—
directly to your home. You
choose your own study hours...
go as fast or as slow as you want.
You waste no time traveling to
class...are never turned away
because the class is full! As soon
as you enroll, you can use our
toll-free home-study hotline
whenever you need a better
understanding about something
in your lessons.
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SALESMAN WILL CALL.
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| < THIS COMPUTER TRAINING COURSE AND EXCITING CAREERS 2
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LETTERS

Address your comments to: Letters, Radio-Electronics,
200 Park Avenue South, New York, NY 10003

ANTIQUE RADIOS

| was pleased to read of Mr. David B. Ward's
(Radio-Electronics, July 1983) interestin my
article, "Antiqgue Radios." His hint about the
electrolytics is well taken.

Unlike the tubes, resistors, and trans-
formers in the old sets, the electrolytic “con-
densers’ (the old term) are almost always
bad. However, removing them—whether
they're tube type, can, etc—can leave a gap-
ing hole in the chassis. That will be noticed
quickly by admirers of your antique; they al-
ways have to stick their heads in the back to
see what an old chassis looks like.

Solution: Leave the old "condensers” in
place, disconnected from the chassis, of
course. The much smaller replacements can
then be wired in and hidden under the mas-
sive chassis. Then the admirers who just have
to inspect the inside of the cabinet to see the

old chassis will never be the wiser. To be safe
from ruining other parts, as Mr. Ward sug-
gests, replace all the electrolytics when re-
storing an old radio.

RICHARD D. FITCH

Baltimore, MD

ON NIKOLA TESLA

The historical article in the August 1983
issue of Radio-Electronics, "The Life and
Times of Nikola Tesla," is a welcome piece of
literature in what | have always considered as
one of the best magazines in electronics pub-
lishing.

Insofar as that article was a reprint from
another publication, my comments are ad-
dressed only to the text as it appeared in your
magazine.

In the early 1900's, Hugo Gernsback pub-
lished many articles in his magazines. Practi-

cal Electrics, The Electrical Experimenter,
Modern Electrics, The Experimenter, and Sci-
ence and Invention all carried feature articles
about Nikola Tesla's pioneering work. Mr.
Gernsback was one of Tesla's most ardent
fans of the time, and all of those publications
were destined to become the forefathers of
your present-day Radio-Electronics. Exten-
sive reading among those articles, as well as
Tesla's Colorado Springs notebook and the
published patent wrappers, reveal key dis-
crepancies in E.J. Quinby’s article.

The paragraph under the heading “World's
Most Powerful Transmitter,” on page 53, and
the drawing in Figure 2 on page 54, are mis-
leading—and are, in fact, not what Tesla actu-
ally constructed at Colorado Springs. The
Tesla Coil at the experimental station actually
consisted of a three-coil or helix air-core
transformer. The primary consisted of two

GET THE SAME VIDEO TRAINING
THE PEOPLE ATSONY GET.

Now you can be trained by Sony even if you

aren’t employed by Sony.

Because we're making our vast library of train-
ing videotapes available to you. The very tapes that
teach our own engineering, service and sales personnel.

The tapes cover the products and concepts of

And learning through video can be done at

your own pace, in the convenience of your home,

shop or school. Reviewing is quick and easy. And
the tapes are always available for reference.

Send for your catalog, which lists more than
250 titles. In your choice of 3/4” or 1/2” formats.

video and its related technologies. You can learn the
basics of video recording. Color systems.
Digital video and electronics. Television

Write Sony Video Products Com-
pany, Tape Production Services,
700 W. Artesia Boulevard,

RADIO-ELECTRONICS
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production. And more.

Plus you can learn how to service
cameras,VTR’, and other video products.

As professionally as Sony does.
The tapes are pro-
duced entirely by —
Sony and contain
up-to-the-minute
information. They
communicate clear- |
ly and simply. And
some of them are
even programmed for T
interactive learning.
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Compton, California 90220.
Or call (213) 537-4300.

Of course, there’s no
obligation. Except the
obligation you have to
& vyourself: to find out
about the best train-
ing available in
one of the country’s
fastest-growing,
most lucrative fields.

SONY.

Video Communications
Sony is a reg. trademark of Sony Corp.



Don’t touch

New Zenith push-button VIDEQO ORGANIZER permits
switching from one program source to another

without changing cable connectors. Lets you select up
to six different program sources for viewing. Up to three different
sources for recording. Even lets you view one program source while

simultaneously recording

another. All this without
changing cable
connections!

t:ncbc:la

L

Model S10W

At last the nuisance of manually changing cable connec-
tions IS a thing of the past!

With Zenith's new Video Organizer, separate input and
output jacks enable you to make a complete connection
of TV and VHF antenna or cable TV antenna, subscription
TV decoder, video disc player, video cassette
recorder, video game and home

computer or other auxiliary

video equipment.

So you switch from one program

ENITH

10.8"wide; 2.7"high; 728" deep

source to another with pushbutton ease —without
changing connections.

Equally important, the Video Organizer’s advanced engi-
neering design by Zenith results in low insertion Ioss and
high isolation. Eliminates electromagnetic interference
for maximum picture quality. And permits greater flex-
Ibility i use and ease of operation for
more hours of uninterrupted home
video enjoyment.

See it at your Zenith dealer’s now!

The quality goes in before the name goes on.*

Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, lllinois 60131
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turns of 1.250-inch diameter copper wire.
Mostly, Tesla used that coil as two one-turn
primaries hooked in parallel (bifilar), which
doubled the coil's capacity and reduced its
self-inductance to one fourth. Loosely cou-
pled to that coil was the main secondary coil
or helix, which contained in its final configura-
tion twenty-five turns of number-8 wire on a
wooden coil form that was fifty-one feet in
diameter and approximately eight feet high.
In the large center of that secondary, Tesla
constructed a first-order harmonically reso-
nant helix, which was mostly reliant on its own
self-inductance to give an additional boost
from the secondary’s output of approximately
1.8 million to 12.5 million volts. That third coil
or “extra coil," as Tesla referred to it, gives a

point-to-point discharge-length yield of ap-
proximately seventy-five feet under certain
conditions. Coupled to the output of the extra
coil was a vertical monopole radiator consist-
ing of concentric steel telescoping pipes,
which formed a structure approximately 124
feet high. That was surmounted by a wooden
hollow sphere 30 inches in diameter and
coated with metal foil on its outside surface.

Tesla speculated in his diary notes that with
what he felt to be reasonable modifications to
that scheme, it would be practicable to
achieve discharge lengths greater than four-
hundred feet! However, that was never ac-
complished. The descriptions given in Quin-
by's article appear in several other examples
of the available literature and have needed
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Fluke 73
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Fluke 75
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Fluke 77
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Autorange
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0:.7% basic dc accuracy

Autorange/range hold “Touch Hold™ lunction

HRAMELI=S
3-year warranty
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CORPORATION

FROM THE WORLD LEADER
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FLUKE

The Professional Test Equipment Source
The Instrument Mart
295 Community Drive, Great Neck, New York 11021
(516) 487-7430 ouside n.v. (800) 645-6535

Sales, Service, Rental/Leasing Programs z '
... and Pre-Owned Test Equipment also Available
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correction for many years.

Here's something your readers may be in-
terested to know. It concerns the U.S. twenty-
cent commemorative stamp that appeared
last September, honoring Tesla and three of
his contemporaries. (See “What's News" in
the October 1983 issue of Radio-Elec-
tronics.) Perhaps history is repeating itself
yet again. Just as Tesla himself has been
largely forgotten today, so it seems that the
person probably most responsible for initiat-
ing the arduous process through which a
commemorative stamp like that one comes
into existence has been overlooked. The per-
son is Nick Basura.

Also not to be overlooked is your editorial
staff, for providing space for the article on
Tesla in the pages of Radio-Electronics.
WILLIAM C. WYSOCK
President Professional Sound Systems,
Ultra High Voltage Division,

Monrovia, CA

MINI PLAYER PIANO

A liked the “Mini Player Piano” article in the
September 1983 issue of Radio-Elec-
tronics. | would like to point out that some
electrolytic capacitors were mislabeled in Fig.
4. (The Parts List is correct.)

| suggest some changes: Combine R30
and R40 for 1.2K ohms; eliminate R26, 27, 28
and the jumper there; eliminate ground con-
nection to CC of center 7 segment display.

| have three of the 50240’s and might try to
use more than one octave. The clock oscilla-
tor for the 50240 will probably be variable in
case of tuning with other instruments. | will do
a lot of experimenting with that—maybe time
it with clock of rhythm beat generators
MM5871 or the 76477—if Spike Jones
doesn't object.

DAVID H. DUNCAN
Huntington, TN

THANKS, FELLOW READERS

You published my “Help Needed" letter in
the September 1983 issue of Radio-Elec-
tronics. As of this date (August 17, 1983), |
have had 80 replies relating to my need for a
schematic on a GE preamp from a GE tran-
sistor manual circa 1969. The response to
that request has overwhelmed me. | have re-
ceived copies and originals from all over the
US, from big companies, universities, and
private individuals.

To all of those generous people, | wish to
extend wholehearted thanks. It is people like
that who keep the hobby of electronics going
on and on. If the people of the world as a
whole would give others a helping hand, such
as this, then the world would be in much
better shape.

B.E. BROSKI
Cleveland, OH

SOFTTOUCH 83

We were surprised and delighted to read
your review on our SoftTouch 83 in the Sep-
tember 1983 Radio-Electronic “Communi-
cations Corner.” Your presentation of the
problems we all face of spewing out digits to
get some machine to do our bidding hit the
nail on the head.

If | may answer some of our customer’s
questions before they ask: There is a high-
grade microphone built in; just talk when a
call is answered. The rotary dial or Touch-
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Tech VOM
WV-547C

Drop-proof. Fuse protected.
High impact ABS plastic case.
L ]

Rugged,
accurate taut-band meter.
[

Sensitivity
20,000 ohms-per volt DC
9,000 ohms-per volt AC
°

21 color coded ranges.
L]

Snap action,
dual detent range switch.

°
Temperature scale -
(optional accessory)

[ ]
User oriented
‘right angle” test leads.

For $35.50
Here's your best VOM value.

It’'s compact, drop-proof (3 feet) and provides 21
color-coded ranges—volts, milliamps, ohms,
temperature scale and decibels. True quality instru-
ment foryour portable applications. Tough, accur-
ate, taut-band meter, fuse-protected. Sensitivity
20,000 ohms/volt DC. High-impact case, colored
bright orange. Snap action, dual-detent range
switch. Range limits: 1000V DC and AC, 250 mA
DC, one megohm, +200°C. Battery Test provision.
Meter OFF position. Temperature scale (special
probe optional).

WV-547D. Same instrument in impact-resistant
carrying case. Handle converts to tilt stand.

$39.95

Want full technical details and a demonstration? Call toll-free, 1-800-523-3696, for the VIZ distributor near 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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Tone buttons on the base of the phone still
operate exactly as before. Yes it's really legal
to replace the phone-company microphone.
The FCC says it's OK.

We are particularly proud of our “wait-for-
the-dial-tone” circuit. That makes calls
through SPRINT or MCI as easy as a local
call. Just pick up the phone, push 2-4, and let
the SoftTouch listen for dial tone; dial the local
number after SPRINT or MCI answers. The
circuit listens for the new dial tone, then dials
your code and the long-distance number you
are calling. Our Chief Engineer, Bill Stendar-
do, is particularly proud of this feature, which
many “computerized big box in the closet”
systems don't offer.

All pocket tone beepers, including our Por-

taTouch (plug) have to get through the carbon
mike in the handset. Distortion is minimized
by holding the handset vertically (straight up
and down). If the call doesn't go through, tap
the mike end of the handset against the
phone gently; that will loosen the carbon and
reduce the distortion that reduces the re-
liability of all beepers.

LEO CORBALIS

Technical Director,

Buscom Systems, Inc.

SUGGESTIONS NEEDED
With the millions of monthly readers of Ra-
dio-Electronics like myself out there, I'm
sure that at least one can help me with a
problem that will ultimately save the rest of my

Introducing

replacement semi’s.

Consolidated Electronics is offering you a new
semiconductor line. ET (Electronic Technician
Replacement Line) has quality semi’s that you need
at the lowest prices imaginable! FOR DETAILS CALL

TOLL FREE TODAY!

1-800-543-3568

NATIONAL WATS

SAME DAY DELIVERY
AVAILABLE!

€l

OHIO WATS

Consolidated Electronics, Inc.
705 Watervliet Ave., Dayton, Ohio 45420
In Dayton e (513) 252-5662
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hair being pulled out by the roots.

Living in a rural area has made my dreams
of getting cable TV just that—dreams! So,
being very electronically inclined, | decided to
take the plunge into satellite-TV reception. To
say that I'm a do-it-yourself freak would be an
understatement, but I'm in the process of
building my own system from A to Z. Problem:
Even though | have the necessary front-end
components (assembled and tested), | can't
seem to find a schematic diagram of a 70-
MHz IF amplifier and detector using discrete
components.

Although using IC's could simplify con-
struction markedly, I'm attempting to do the
whole thing (receiver unit) from discrete parts,
because | have a junkbox full of active and
passive devices that have frequency toler-
ances far beyond 500 MHz.

So, how about it, fellow readers? Here's a
chance to put your ideas to good use, not to
mention the gratitude I'll have for the re-
sponse.

What I'm asking for is a workable circuit of a
70-MHz IF amplifier with a 20-MHz band-
width and a 70-MHz phase detector capable
of handling the wide swing of the IF band-
width. The catch is that they have to be de-
signed using discrete components.

LeROY SMITH
Rt. 3, Box 479,
Wetumpka, AL 36092

APPRECIATION

Thanks for a normally good-to-very-good
magazine. And thanks especially for the re-
print of Mr. Quinby'’s article on Nikola Tesla!
How about comparable coverage of Charles
Proteus Steinmetz?

One more suggestion: How about some in-
depth coverage of EMP (ElectroMagnetic
Pulse)? | don't read widely, or pay any atten-
tion to the commercial electronics media (AM
& FM radio and TV), but have never seen
really good coverage of the phenomenon.
JAMES C. CAVE
Princeton, TX

COMMON ERROR

| enjoyed reading about Nikola Tesla, in the
August 1983 Radio-Electronics, very much.
As stated in the article, he is an almost forgot-
ten genius. For those who would like to learn
more about him, | suggest the book, Tesla:
Man Out of Time, by Margaret Cheney.

Incidentally, Mr. Quinby made a very com-
mon error in his article. He said that one of the
giant radio-frequency alternators has been
preserved at the Smithsonian Institute. Not
s0: the proper name is the Smithsonian In-
stitution.
ROBERT J. RUPLENAS
Dorchester, MA

EXTRACTING COMPONENTS

Once | tried pulling components from old
PC boards. But, unfortunately, | found that
retrieving the components wasn't quite that
simple. The desoldering tool never “gobbled
up” all the solder, and the remaining traces
held the component as firmly as before. Then
I tried this simple technique; and, believe me,
the results were astounding.

The PC board is placed on a tripod, with the
components down. Two soft springs are at-
tached, one end to the component to be ex-
tracted, and the other end stretched to the



Sams Books For A
Down-To-Earth Look at Video,

If you're an engineer working with video,
a service technician brushing up on
repair and installation, or a musician
who wants to lune in more than MTYV, you
need Sams books. Because when il comes
to video technology, Sams knows all
about it.

People trust Sams for books that are
easy to read and understand, no matter
what the subject is. Fact is, Sams has
beena lecding publisher of technical
books since 1946.

So turn to Sams and get in tune with
today's video technology. Here are the
books you need:

THE SATELLITE TV HANDBOOK
shows you how to legally and privately
cut your cable TV costs in half, see TV
shows that may be blacked out in your
city, pick up live, unedited network
shows, starf a mini-cable system in your
apartment or condo, plug into video-

QUCTION
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THE BIRDS OF BABEL—SATELLITES
FOR THE HUMAN WORLD explains
how satellites work and how they are
changing our lives. It looks at the social
and political importance satellites have
in science, law, medicine, finance and
other fields, as it investigates the
domestic and international issues
surroundina their use. No. 22033, $12.95.

INTRODUCTION TO SATELL}'TE ™
provides an engrossing insight info the
technical side of satellite TV. So if you
want to purchase a home satellite system,
or you already own one, you need this
book. With it you'll learn about receivers,
antennas, mounts, feeds, amplifiers,
converters, and more. No. 21978, $9.95.

THE HOME VIDEO HANDBOOK (3rd
Edition) shows you how to simgl\)« and
successfully enjoy your home TV camera,
videocassette recorder, videodisc
system, large-screen TV projectors,

For a down-to-earth look at video, get the
books you need from Sams today. Visit
your local Sams dealer. Or call Operator
103 at 317-298-5566 or 800-428-SAMS

home satellite TV receiver, and all their
accessories. Also tells you how to hook
everything up and how to buy the best
equipment. No, 22052, $13.95.

supplied college courses, and more.
Also covers how to buy, build and aim
your own satellite antenna, and includes
a handy guide to all satellite-
programming. No. 22055, $16.95.

™ What Technology Is All About.

_m‘*
HOWARD W. SAMS & CO,, INC.

4300 West 62nd Sireel, PO. Box 7092, Indianopaolis, IN 44206
Offer good inUSA only, Prices and availability subject 1o change without notice. In Canada, contact Lenbrook Electronics, Markham, Ontario L3R 1H2.

Win a complete home satellite receiving unit from Sams Satellite Sweepstakes. Coming to your Sams dealer SOON!
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Go on line in the world’s
fastest growing technology.

NEW! DATA
COMMUNICATIONS
TRAINING FROM NRI

RADIO-ELECTRONICS

-
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Practical training includes
computer, modem, test
instruments, and access to
exclusive NRI communica-
tions network

Satellites. . .microwave. . .fiber
optics. . .dedicated land lines.
Suddenly the world is communi-
cating in a new and different
way, via digital data systems.
People talking to computers. . .
computers to computers. . .
information is stored, retrieved,
and relayed in nanoseconds.
And an entirely new kind of
communications is born.

Industry, opportunities to triple

Data and telecommunications

is already a $150 billion industry
and is expected to triple over the
next five years. One typical com-
pany has grown from $85 million
to $650 million. . .a 765% growth
since 1978 alone. The need for
qualified technicians to install,
maintain, and service this enor-
mous investment in high-tech
equipment is tremendous
even now. Opportunities
and salaries can go
nowhere but up
and up.

Training includes all this
equipment you keep. . . 16K
computer, modem, breakout box,

digital multimeter and the exclusive

INFH Discovery Lab.

NRI will train you at home

You can learn at home in your
spare time to become a data
communications technician with
NRI at-home training. NRI o
will start you with the A Y, . i
basics, build upon your ‘i o2 L
knowledge with easy-to- , -
follow, bite size lessons G, 711"
to take you into the world & h‘% A\

of digital data communi- -—— i
cations. You'll learn what it takes students to be- \\‘
to work on satellite, microwave, come the world’s

fiber optic, and telephone largest and most

data links. successful school of its kind.

And you’ll learn at your own
comfortable pace, without
classroom pressures or evenings
away from your family.

..

Hands-on training includes
computer, modem, breako
box and much more

)?g:rrsthl\? El‘)lahsglg : NRI takes you
taught the beyond “book
latest high- learning.” As p
tech skills to of your course,
almost 2 you receive ple
million of practical



1ands-on training that gives you
eal-world skills. You get the
3adio Shack Color Computer,
vith 16K memory to teach you
he systems and language of
jata communications plus you
jet an operating modem to let
rou tie in with world-wide
;ommunications networks.

You build your own RS-232C
interface breakout box,
an indispensable
installation and trouble-
shooting instrument you’ll
Ise throughout your career.

multimeter and the NRI Discov-
ery Lab, where you construct
solid-state circuits and demon-
strate practical applications of
the theory you've learned.

Learn on-line with the
exclusive NRI data network

You'll learn what data com-
munications is all about by
actually becoming part of an
operating network. Using your
computer, modem, and terminal
software, you'll go on line to
“talk” to your instructor, take
your final exam by computer link,
communicate with other NRI
students and leave messages on
the NRI “bulletin board.”

As part of your course, you'll
also receive membership in
THE SOURCE®", a regular $100
value. A phone call ties you into
computers loaded with instant
news, stock quotes, electronic
mail, educational programs,
games, even discount shopping
and travel reservations.

You receive a professional digital

Tie into the NRI network using computer, software,
and modem you get as part of your training.

Move into the future,
send for Free Catalog

You can’t find training like this
anywhere else. . .only NRl trains
you at home for an exciting and
rewarding career in the brilliant
new world of Data Communica-
tions. Mail the postage-paid card
right now for our big catalog of
high-tech electronic careers
showing all the equipment you
get, detailed lesson descriptions,
and career opportunities. Look it
over and decide where you want
your future to grow. Act now.
There’s a real need for trained
data communications
technicians.

NRI SCHOOLS

NR McGraw-Hill Continuing
:—‘ I\ 3l Education Center

o . 3939 Wisconsin Ave.,
= 1| B Washington, DC 20076

WE GIVE YOU TOMORROW.

TRS-80 is a trademark of the Radio Shack division
of Tandy Corp.  SM a service mark of Source
Telecomputing Corp., a subsidiary of the Reader's
Digest Association, Inc.
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lower end of the tripod. The solder is then
softened with a soldering iron. As the solder
softens and becomes liquid, the component
is hurled from the PC board by the now-relax-
ing spring. The method takes a fraction of the
time required by other techniques, and using
two soldering irons and both hands, extrac-
ting components from old PC boards can be
quite some fun.

If, on the other hand, you are extracting
IC’s, remember that all terminals must be
heated at the same time, for which you will
need a special soldering iron. Note, too, that
in this method, a desoldering tool is not re-
quired. And that no "gobbling up” of solder
before or during the extraction process is nec-
essary.

KRISHNA BALDEO
Bronx, NY

PREFERRED CHOICE

Since |'ve received my bachelor's degree in
June, I've had more time to read some of the
smaller articles and departments in Radio-
Electronics. The “Letters’ section is one that
I've caught up on, and | would like to make a
comment.

| receive both Radio-Electronics and a
computer magazine, and | agree with Step-
hen F. Willey (August 1983 “Letters”) on keep-
ing Radio-Electronics. | feel, as many others
do, that the variety, quality, practicality, and
feasibility of the articles and projects es-
pecially make Radio-Electronics what it is.

Stephens comment: “The occasional over-
view of computer technology and markets in
your magazine is welcome as general infor-

mation, but | would not like to see heavy em-
phasis on computer circuitry and accesso-
ries." My question is: How heavy is heavy
emphasis? Computer circuitry and accesso-
ries is one of the leading and largest markets
today! Projects of that nature which show
practical and feasible ideas that help many
readers with their projects should not be em-
phasized any less. | don't think that computer-
circuitry articles have been emphasized too
heavily.

| feel that Radio-Electronics is doing a
fantastic job on determining which projects to
publish, and when.
EDWARD W. LOXTERKAMP
New York, NY

ROBOTIC ARMS

Recently | walked into a Radio Shack store
to pick up their 1983-1984 catalog, and was
astounded by what | saw: There, lying on the
front counter of the store, was a real, live, and
fully operational robotic arm.

| have always been interested in comput-
ers, but below that is a craving to build elec-
tronic peripherals for them; and one of my
goals has been to assemble and run a com-
puter-controlled robotic arm.

Robotic arms are now heavily used in the
auto industry in Japan, and have been intro-
duced to North American auto manufac-
turers. All are used to execute a series of
preprogrammed movements to build a specif-
ic part of an automobile.

The robotic arm now on sale at Radio
Shack, as a Christmas toy, caught my eye
because of its price: $44.95. (It's probably

cheaper in the United States than in Canada.)
| was wondering if you at Radio-Electronics
could publish a project that uses the immense
capabilities of the Apple /I + (or Ile) computer
to operate such a robotic arm. It would be
great for a Christmas edition of the magazine,
or a major feature in a forthcoming issue of
Special Projects. A project of that sort would
be for the electronics, computer, or robotics
hobbyist.

DEANE VENEMA

Ontario, Canada

We agree! However, there may be better ap-
proaches than attaching the arm to an
RS-232 port. Perhaps a dedicated controller
board would be the way to go. |, for one, think
that an inexpensive chess game built around
the arm would be terrific.

If any of our readers develop a construction
project based around the robotic arm, please
drop us a line.—Editor.

ULTRASONIC PEST REPELLER

A few words about the ultrasonic pest re-
peller in the August 1983 issue of Radio-
Electronics (“New Ideas’). Although the cir-
cuit works—it doesn't work. By that, | mean
that it fails to repel bees, ants, or flies. | be-
lieve that the project is grossly underpowered.
But if anyone still wants to build it, the resistor
in the Q1 emitter circuit should be R7 (not R6),
and though its value is not critical, a value of at
least 560 ohms will keep the LED currentto a
safe value, assuming a 12-volt supply.

C.B. OHMAN
San Diego, CA
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"JOIN THE INFORMATION REVOLUTION—TODAY

Quik-Link 300™ |
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telecommunications— |
knowledge, information
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EQUIPMENT REPORTS

OK Industries Inc

notably in the troubleshooting of linear
circuits such as audio amplifiers. Other

Model FG-201

applications include finding the imped-

Function Generator

OVERALL
PRICE

ance of a resistor, capacitor, or inductor,
and finding the operating parameters of an
op-amp. We recently had a chance to re-
view a popularly-priced function genera-
tor, capable of outputing sine, triangular,
and square waveforms, that would be a
valuable addition to any test bench, The
unit is the FG-20/ from OK Industries
Inc. (3455 Conner Street, Bronx, NY
10475) and we would like to tell you about

CIRCLE 101 ON FREE INFORMATION CARD

ONE OF THE MAINSTAYS OF A WELL-
equipped electronics workbench is a

function generator. Those devices are use-
ful in a wide variety of applications, most

1t.

One glance will tell you that the
FG-201 is a quality instrument. That’s be-
cause, rather than the plastic we've be-
come so used to, the 2.5 X 8 X 6-inch

PICK YOUR WICK

Chemtronics manufactures desoldering wicks in two
wire constructions: Chem-Wik for general purpose
desoldering with maximum solder holding capacity
and Chem-Wik Lite, faster acting for critical heat
sensitive components. As electronic equipment
becomes smaller, more complex, more demanding,
Chemtronics family of pure copper desoldering wicks
will meet your needs with a choice of performance
characteristics for virtually every desoldering
application.

Send for free literature today.

™ Chemtronics
681 Old Willets Path
Hauppauge, NY 11788
B00-645-5244

In NY 516-582-3322
Telex 968567

RADIO-ELECTRONICS
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THE NEW
SA-3

SOLDERIN

STATION

trolled solder stations are ideal for all'soldering
applications. Special tip mounted sensor and sophisticated control circuitry ensure fast
response and exceptional stability within 5% over the broad range of 100-500°C (200-930°F
Available for either 115V or 230V 50/60Hz input, the SA-3 series comes complete with a spec
24 volt 48 watt low-leakage iron and is grounded for MOS and CMOS applications. SA33-11.
115V AC input. SA3-230, 230V AC input.*Does not include shipping charges and local taxe

2-05 BANTAPLACE

(L J
L oavie tecHine FAIRLAWN. NJ. 07410

ELECTRONIC TOOLS & ACCESSORIES TELE: 968771
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Here's How You Can Learn 16-Bit Technology.
And Graduate To One Of Today’s Most Powerful
And Advanced Microcomputers.

Now you can master 16-bit technology with an all-new
Advanced Microprocessor course. And build hands-on
experience with the only 16-bit microcomputer specifi-
cally designed for the hobbyist, working engineer and
student.

Advanced Microprocessor Course
This all-new self-study course (EE-8088) provides in-
depth coverage of 16-bit, state-of-the-art technology.

You will gain a thorough understanding of micro-
processors from this 1200 page course. In 10 easy-to-
understand units, starting with
microcomputer basics, you'll
cover all phases of 16-bit micro-
processing. Assembly language.
Program writing. Addressing
modes. Dynamic and static RAM.
And hardware interfacing.

And by using your 16-bit Train-
er/Learning Computer for hands-on
experiments (over 60 included), you'll
gain actual circuit interface and soft-
ware programming experience with an
8088 microprocessor system.

Trainer/Learning Computer
A unique combination of design features makes this
versatile microprocessor system much more than a
“teaching machine.” Use it as a trainer with the Ad-
vanced Microprocessor course. Use it as an experimen-
tal design computer. And use it to run a wide variety of
16-bit software —including
Z-Dos, Multiplan, Z-Basic,
Condor File Manager,
and much more.

In its most

basic form,

the Trainer/

Learning

Computer

is a 16-bit,

cassette-based microcomputer.

Its unique design features access ports

and solderless breadboards to allow you to build inter-
faces, design and modify circuits, or simply experiment
with the inner workings of the microprocessor system.

The basic system has an 8088 processor, 32K ROM (in-
cluding assembler, editor and debugger) and 16K RAM.

i
i
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The unit also features a serial 1/0 printer port, cassette
interface and a detached 95-key keyboard (including 16
function keys and a numeric keypad) which generates a
full ASCII character set. It's available either in kit form or
factory assembled.

And you can take advantage of the system's H/Z-100
computer design heritage by easily upgrading it to a
disk-based, 16-bit microcomputer that will run H/Z-100
series software

and many other

{elgiglelolasligle

programs.

Fully

Upgradeable

The powerful

upgrade pack-

age and variety

of accessories

allow you to

make the basic

16-bit system

more power-

ful and ver-

satile. You

can add 128K

or 192K bytes

of RAM. Floppy disk controller. 48TPI double-sided,

double-density, single or dual floppy disk drive. Bit-

mapped video graphics or full-color graphics. Two

RS-232 ports. Programmable timer. And a Centronics-
compatible printer port.

Learn on it. Design with it.
Use it as a 16-bit computer.

It's the only 16-bit microprocessor system specifically
designed to integrate theory with a hands-on under-
standing of how 16-bit computers work. And it's from
Heathkit/Zenith Educational Systems, the world-leader
in problem-solving courses, trainers and accessories to
help you learn state-of-the-art technology.

Get more information in the

FREE
HEATHKIT CATALOG

Mail to: Heath Company, Dept. 020-134
Benton Harbor, Ml 49022
Name _
Address
City

State
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Four New Simpson
U.S.-Made DMMSs!
FOR THE MAN ON THE JOB. . .

These professional-grade Simpson test instruments each feature full measurement
capability plus continuity beeper, diode test, wide temperature/humidity operating
ranges, transient protection, double fusing systems, UL Recognized test leads and
a full line of optional accessories.

The 470ry is our low-cost, full-function 3V2-digit hand-held DMM with 25 ranges,
0.15% basic accuracy, thumbwheel knobs and a two-way foldout stand. The 4747y
4Y2-digit DMM features phenomenal 0.03% basic accuracy; 10 uV, .01 Qand .1 A
resolution, audible/visual continuity indicator.

The 467E hand-portable 3'2-digit DMM has 0.1% basic accuracy, peak hold, true
rms and 26 ranges. The 360 Series 3 3'%-digit digital VOM (with world famous
260® styling) has 0.1% basic accuracy, 28 ranges, a bright LED display and
rechargeable batteries.

These new DMMs will soon join the family of 30 other UL Listed Simpson test instru-
ments. . available from leading electrical/electronic distributors worldwide.

SIMPSON ELECTRIC COMPANY
A Katy Industries, Inc. Subsidiary

853 Dundee Avenue, Elgin, IL 60120
(812) 697-2260 © Telex 72-2416 e Cable SIMELCO

3Y2-Digit 4707y
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case is made of steel. Aside from adding
to the unit’s durability, that also affords
excellent RFI shielding. In addition, the
unit uses BNC connectors instead of pho-
no plugs or banana jacks.

The BNC connectors, as well as all of
the unit’s controls, are located on the front
panel. The layout of that control panel is
well thought out, with all connectors and
controls grouped by function.

Starting at the far left (as you look head
on at the unit) are two BNC connectors.
Through those connectors you can input a
signal either to amplitude- or frequency-
modulate the unit’s output. The output
can be amplitude-modulated from 0 to
100% and the input can handle signals
from 0 to —2.5-volts DC. For FM, the
sweep can be varied from 0 to 100:1, and
input voltages from —3 to —9-volts DC
can be accommodated. Both inputs are
overvoltage protected to +25-volts DC.

Moving to the right, there are two con-
trols used to select the frequency of the
output waveform. The control labeled
RANGE is used to select one of the unit’s
six frequency ranges (1-10 Hz to 100
kHz-1 MHz). The control labeled FrE-
QUENCY 1s continuously variable and is
used to select the actual frequency within
the chosen range.

The next set of controls deal with the
sinewave and triangular-wave outputs. A
slide switch is used to select which wave-
form (sine or triangle) will be generated.
The control labeled Gain is used to set the
amplitude of the waveform. That ampli-
tude can be varied from 0 to =+ 10-volts
AC P-P into a 50-ohm load. The DC-
offset control is used to adjust the positive
or negative offset of the output. The max-
imum offsetis = 10-volts DC, but the sum
of the offset and the amplitude of the
waveform may not exceed = 10-volts DC
+AC without clipping. A push-pull
switch that’s part of the offset control al-
lows you to select either a 50-ohm or less-
than-5-ohm output impedance.

The sinewave/triangular-wave output is
taken from a front-panel BNC connector.
As mentioned, the output impedance is
switch selectable and maximum output
voltage is =10 volts DC. The maXimum
current is dynamically limited to 250 mA.

Squarewave outputs are taken from a
separate front-panel BNC connector. The
level of the squarewave is adjusted by its
own LEVEL control. That control lets you
vary the level from a logic low of less than
0.8-volts DC to a logic high of between +
3 to greater than + 12-volts DC. The level
is continuously variable.

The true test of a device such as this is
its accuracy. The accuracy of the frequen-
cy-selector control is claimed to be = 5%
of the maximum selector setting. After
warm-up (20 minutes) the frequency sta-
bility is good. with variations limited to
+0.05%. Sinewave distortion is claimed
as less than 1% from | Hz to 100 kHz, and



Where's Your ELECTRONICS Career Headed?
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The Move You Make Today Can Shape Your Future

Yes it’'s your move. Whether on a chess board
or in your career, you should plan each move
carefully. In electronics, you can move ahead
faster and further with a

B. S. DEGREE

Put professional knowledge and a COLLEGE
DEGREE in your electronics career. Earn your
degree through independent study at home,
with Grantham College of Engineering. No
commuting to class. Study at your own pace,
while continuing your present job.

The accredited Grantham non-traditional
degree program is intended for mature, fully
employed workers who want to upgrade their
careers . . . and who can successfully study
electronics and supporting subjects through

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
2500 South La Cienega Blvd.
P. O. Box 35499
Los Angeles, CA 90035

[ ———————————— — — — o o . S .

Independent Home Study Can Prepare You

Study materials, carefully written by the Gran-
tham staff for independent study at home, are
supplied by the College, and your technical
questions related to those materials and the
lesson tests are promptly answered by the Gran-
tham teaching staff.

Recognition and Quality Assurance

Grantham College of Engineering is accredited
by the Accrediting Commission of the National
Home Study Council.

We are located at 2500 S. LaCienega Blvd.,
Los Angeles, California, but for faster response
please use our mailing address: P. O. Box 35499,
Los Angeles, CA 20035.

Grantham College of Engineering 2-84
P. O. Box 35499, Los Angeles, CA 20035

Please mail me your free catalog which explains your
B.S. Degree independent-study program.

Name

Address

¥861 AHVNHE3d
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less than 3% from 100 kHz to 1 Mhz. The
triangular-wave linearity error is less than
1% from the best straight line on all
ranges. The squarewave symmetry error is
also less than 1% on all ranges. The AM-
modulation error is less than 2% for 0 to
95% modulation. The FM-sweep lin-
earity error is less than 2% for a 10:1
sweep and less than 5% for a 100:1 sweep.

Before each unit is shipped, it is tested
and all important specifications are ver-
ified. The results of those tests are in-
cluded with the unit and are listed on a
“performance test card.” The date of the
test and the initials of the inspector are

also listed.

If you want to verify those results. ei-
ther upon receipt of the device or later on,
to make sure everything is working as it
should, complete details of the test set-
ups (including clear illustrations) are
provided in the manual. A blank copy of
the performance test card is provided to
help you keep track of the readings and
easily compare the results.

Turning our attention more directly to
the manual, it’s not much to look at—no
fancy binding or glossy paper, just loose-
leaf pages held together with clips—but it
packs a ton of important and useful infor-

_Scan the World.

EXEUETN n-ccoo

R-2000

SSB, CW, AM, FM, digital
VFO’s, 10 memories, memory/
band scan, optional 118 —

174 MHz coverage...

The R-2000 is an innovative all-mode
SSB, CW, AM, FM receiver that covers
150 kHz—30 MHz, with an optional
VC-10 VHF converter unit to provide
coverage of the 118-174 MHz
frequency range.

R-2000 FEATURES:

* Covers 160 kHz— 30 MHz in 30 bands. UP/
DOWN band switches, VFO's tune across 150
kHz—30 MHz.

* All mode: USB, LSB, CW, AM, FM.

* Digital VFO's. 50-Hz, 500-Hz or 5-kHz steps.
F. LOCK switch.

* Ten memories store [requency. band, and
mode data. Each memory may be tuned as
a VFO. Original memory [requency may be
recalled.

¢ Lithium batt. memory back-up. (Est. 5 yr. life).

* Memory scan, Scans all or selected memaries.

* Programmable band scan. Scans within pro-
grammed bandwidth.

* Fluorescent tube digital display of frequency
(100 Hz resolution) or time. DIM switch.

* Dual 24-hour quartz clocks, with timer.

* Three built-in IF filters with NARROW/WIDE
selector switch. (CW filter optional.)

* Squelch circuit, all mode, built-in.

* Noise blanker built-in.

* Tone control.

* Large front mounted speaker.

* RF step attenuator. (0-10-20-30 dB.)

« AGC switch. (Slow-Fast.)

® “S™ meter, with SINPO *S" scale.,

= High and low impedance antenna terminals.

* 100/120/220/240 VAC, or 13.8 VDC (Option]
operation.

* RECORD output jack

* Timer REMOTE output [not for AC power)

* "Becper”

e Carrying handle.

R'1 000 High performance receiver

* 200 kHz— 30 MHz e digital display/clock/
timer = 3 IF filters « PLL UP conversion

* noise blanker » RF siep attenuator » 120-
240 VAC (Optional 13.8 VDC).

R'SOO General coverage receiver = 150
kHz—30 MHz » digital display 2 IF filters
* PLL UP conversion ® noise blanker  RF
attenuator o front speaker = 100-240 VAC
(Optional 13.8 VDC),

Optional accessories:

* VC-10 118-174 MHz converter.

* H3-4, H5-5, HS-6, HS-7 headphones.
* DCEK-1 DC cable kit.

* YG-455C 500-Hz CW filter.

* HC-10 World digital quartz elock,

* AL-2 Surge Shunt

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut/Compton, CA 90220
Telephone: (213) 639-8000
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mation. It covers such things as specifica-
tions, installation and operation notes,
warranty information, theory of opera-
tion, and performance verification. It also
includes a complete schematic, parts-
placement diagrams, and a parts list, in-
cluding manufacturer’s parts numbers
where available. All replacement parts are
available directly from OK.

Two sections of the manual bear par-
ticular note. The sample applications sec-
tion is excellent. It includes descriptions
of the test setups, schematic and hookup
diagrams, all needed formulas, and sam-
ple waveforms. Everything is clearly il-
lustrated and explained. The trou-
bleshooting section is interesting because
of its approach. If you are familiar with
computer programming, you are likely to
have encountered logic trees. If not, those
are used to help you successfully tackle a
problem by breaking it down to a series of
questions, the answers to which even-
tually steer you to a solution. The manual
takes the same tack—the troubleshooting
section uses logic trees to help steer you
from a general description of a problem to
the component or section most likely
to be at fault. It is an interesting approach
and one that should work well.

If you are in the market for a function
generatory we suggest you investigate the
model FG-201. It boasts an impressive
selection of features and excellent specifi-
cations for its price. The suggested list
price of the unit is $250.00. R-E

Heath EH-702
TTL/CMOS
Course

IT DOESN'T MATTER HOW MUCH THE-
oretical information you have tucked
away, it's still the practical, hands-on,
day-to-day routine which teaches us much
of what we know. This is why the Heath
(Benton Harbor, MI 49022) TTL/CMOS
Practical Learning Experiments Course
(EH-702) is so worthwhile. It’s a course
that emphasizes hands-on training and
when you are through with it you should
be thoroughly familiar with TTL/CMOS
circuitry.

There are 48 hands-on experiments pre-
sented in this two-unit (chapter) course.
Each of those experiments takes the
knowledge gained in earlier experiments
one step further.

TTL circuits

The first experiment in the 26-experi-
ment TTL chapter deals with a simple
TTL crystal-oscillator. That is followed
by an experiment that deals with a decade
divider. Moving on, you experiment with
a utility clock, a pulse generator, and an
inverter.

Once you have built and tested the in-
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AC/DC 2000 NO INSTALLATION
MoTTESTE REQUIRED

This pocket size, battery-operated
multitester hos 15 ranges, selector
switch, and comes with its own test
leads. Perfect for hobbyists and
technicians who like a bargain.

i [TA

Moo iNi2Y PStor A LOW-COST, QUALITY
I3 | SORPLY S ] 1 988 TRIPLE-REGULATED
3% DIGIT LOW-COST POWER SUPPLYIII
LT/OHM MILLIA Designed for hard- m-plsom, but budget-minded lab
Thv?! m{vmo-sl digital me'ida!‘rgf gll] #m friple reguiated

variable power si.lpph' has all the features you could ask for,

Meqohiyl.input mpadanics AGADC Wit plus a full 1 year manufocturer's warranty:

accuracy ot DCV + 0.8% £ 1 digh, ACV
=+ 1.2% = 2 digifs. It hos auto polarity,

WD 5109

ﬂl-g?e;qm 0;::12"4 gﬂm Fuse %W”Wd g D:E:?:E, VDG + 0.2V Ideal for home or office, this ultrasonic Model ULTRAR
profection, eads, baftery and 2 varigble <1% V fo =15 VDC burglar alarm requires no Instaliation. SP-1212 External
camying case included at this low price. Polarity: floating: can be used as pos. or neg. Jmu&ﬁ#m I;,;hnj;rmm :d?oa;sergﬂ“on Horn Option $24.88
s 88 Ripple less than 10mV at full load Full battery bock-up. Covers up to 600
Reguiation < 1% no lood fo full load square foot area. Hos own Infemal
only Line regulation < 0.2% 108 VAC to 135 VAC, alarm, or odd the external hom (shown)
Model MD 100 Current: 05 an accessory. Enfry and exit delays—
PRECISION DMM WITH Fixed supply 1.0 amp max. S-minute automatic shut-off and alarm
+.25% DCY ACCURACY AT Variable supplies 0.5 amp max. memory.
THIS LOW, LOW PRICE Protection built in, cument limiting, with themmal shutdown. SPECO
More features for this price than you Power: 108-135 VAC. HI-FI/STEREQ/
would imogine: 10 omp range, AC and
DC, extended 2,000 hour battery Iife, Dimensions: 8% " x 3% " x 7% (WxHxD) :IG Sollil'l(isb CROSSOVER
250 mV for in-circuit resistance in i ETWO
measurement, 2.8 Volts for diode Wofacl GIOF, Ehec metoy case; s 88
testing on “"Ohms." Heavy-duty test Weight: 4 Ibs. 9 ozs. ?n"ﬁ'uﬁg -
leads and carrying case included. Lighted on/oft power swifch, easy-fo-read and large | & Sy
binding posts
391 88 ‘Warranty: one year full replocement womanty from date of HN3-100 $ 1 688
purchase. < 100 Watt 3-Way
Model MD210 > Crossover Network
Here's the new low-cost Simpson 2 = HN3-200 (shown) s2 986
470 meter you've heard so much <1000 | MURA 200 Watt 3-Way
about! With 0.15% DCV accuracy 2 00 Crossover Network EACH
and full measurement capability — a oo MM-1
100 mV fo 1000 VDC, wg‘mv ’é’ I w 2i- COMPUTER
750 VAC, 0.10 1o 19.99 Mq, AC/ fisiats TELEPHONE —
DC current up to 10A, plus a full £ A = MODEM T T
line of available uocs'Tsoriss. Battery, ! j 5 Features:
fest leads and manual included. L H .
i &N e 0-300 Boud compatible with most
Modeiimtl XA L. / / time-shared computer systams ;—'STQPNCE
| (et e Full duplex operation
$ 88 L. 2.4® o RS232C connecor interface Model MM-100
Nia ® . ?uﬂ!er Dﬁ;w imlmﬁcnm o
S lity at this low, pr
Model 470 . opquo
NEW CIRCUITMATE DMM’s e Answer/Originote/Off select switch

from BECKMAN

Features .8% DC Volts occuracy, 5 AC/
DC ranges, 6 resistance ranges, diode
tast function, plus the kind of quality
you'd expect from Beckmaon.

. S 6 938

SPECO
PROFESSIONAL QUALITY PA AMPLIFIERS

Model PAT-30
30 Watts Music Power

50-18,000 Hz Freq. Response $ 88
Model DM40 4 Controls (MIC-1, MIC-2, AUX & TONE) l 1 7
— AC LINE SURGE SUPPRESSORS Model PAT-60
- fr===millill Protect your delicate from 60 Watts Music Power
[l I, .E\f destructive and dangerous 'rrunmnl AC line surges. 100-20,000 Hz Freq. Respo 88
Features .5% DC Volfs accuracy, 5 S = Spikes suppressed 6,000 Amps, max. energy absorbed 50 4 Confrols (MIC-1, MIC- 2 Aux (Fader) &
AC/DC \g.ms ranges, 6 "currarg_od B { JOULES, spike clamping starts 184V, mox. spike voltage TONE)
ranges, 6 resistance ronges, diode | I A0V,
test, continulty beeper, and :l?::lao 09 s 88 %gt\m’lm PauTs Igngw[:rhow“]
a“"“’“" quolty at 1his Verylow 9 oulfets 50-20,000 Hz Freq, Respo 88
6 Controls (MIC-1, MlC 2; V'OLUME
ssgss Model 010 58538 (Mastar), mTREBLi&AUX[FDUN])
5 outlets
Model DM45

AMERiCany
HEss Carg

medercrz  $3788 AAlE
[ laua(:rmn\*lw-_

ALL ITEMS CARRY FULL S -2
MANUFACTURER'S a 9 ﬂl )
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LEARN
COMPUTER
REPAIR

Train at home in spare time...
no previous experience needed

Sales of small com-
puters are running
over a billion dollars
a year. And the need
for skilled small com-
puter repairs is
already being felt.
That's why a whole
new business is
starting up—devot-
ed entirely to small
computer repair. And
right now is the time
to get in on the
ground floor—either
working for someone
else or in your own
computer repair
business.

Start now toward a money-making
career in electronics...no need to
take time from your job or family!

Now you can learn modern microcomputer tech-
nology the same way that people in the computer
industry do. So if you like to work with your
hands—even if you have no previous knowledge
of electrical circuits—you should be ready for an
entry-level job repairing small computers even
before you finish this course. The ICS Microcom-
puter Repair Course is designed for begin-
ners—people with no previous experience who
want to get started fast. And you get the same
electronics training used
by companies in the com-
puter industry to train
their own employees. You
learn at your own pace...
at home in spare time so
there's no need to quit
your job, change your
daily routine or take time
from family responsibili-
ties. And you don't waste
time going to and from
class. When you have a
question about something

Instruments and
test eguipment
given with your
course include

in your lesson, simply call mtcroptncessor
our 24-hour toll-free | trainer, digital
home-study hotline for a | V,0.M. and much,
prompt authoritative | mueh more.
answer.

Experts show you what to do...how to do
it...guide you every step of the way!

We start you with basic electricity and elec-
tronics—simple things like understanding volis,
amperes, resistance. Everything is explained in
easy-to-understand language complete with
plenty of diagrams, draw-
ings and illustrations. In
addition, you get the
basics of computer opera-
tion so you can check the
repair work you do. And
your Diploma is proof of
your achievement.

SEND FOR FREE FACTS!
= No obligation. «No salesman will call!
MAIL COUPON NOW 3

SCHOOL OF COMPUTER REPAIR, Dept. DEIJn
Scranton, Pennsylvania 18515
Yes! | want to find out how | can get into computer

repair at home in my spare time. Send me free
facts and color brochure without cost or obligation.

Name Age I

CI!yﬂSh!uZip
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Heath EH-702

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PRICE
7/ VALUE
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verter, you progress through two-input
AND/OR logic, NAND/NOR logic, and two-
input EXCLUSIVE-OR logic. From there
you move on to experiments using a
seven-segment common-anode digital
display.

Once you have handled those tasks, the
accumulated experience you have gained
is applied to a demonstration of the opera-
tion of a 7447 BCD-to-seven-segment-
display decoder/driver. At that time, you
will be identifying the input codes re-
quired to light any digit from 0 to 9.

Once you have completed those experi-
ments, you will learn about truth tables,
and use them to help understand the oper-
ation of a basic R-S flip-flop and clocked
R-S flip-flop.

Other topics in the unit include a look at
the three basic types of multivibrators, J-
K flip-flops, D-type edge-triggered flip-
flops, and the 7475 latch and how it is
used in a display circuit.

All of that is building toward the final
series of experiments in the TTL module.
Those final experiments deal with the
7483 four-bit adder and the 7485 four-bit
comparator.

The first unit concludes with an exam-
ination that tests your accumulated
knowledge to that point. That exam
should be viewed as not only review for
the final examination that accompanies
the course, but also as a chance to review

your knowledge. To further that aim, the
exam answers are provided so that you
immediately know how you’ve done and
have the opportunity to review any areas in
which you are weak.

CMOS circuits

Once you have mastered the material in
the first chapter, it’s time to move on to the
22-experiment CMOS segment of the
course. In that part of the course, you'll be
dealing with essentially the same types of
circuits you dealt with in the first unit, but
with particular emphasis on the special
requirements and characteristics of
CMOS devices.

Getting to the experiments, you will
find yourself again dealing with AND/OR,
NAND/NOR, and EXCLUSIVE-OR logic.
From there, you move on to a look at the
CMOS 4017 preset counter. The next set
of experiments deal with counters and
BCD-to-seven-segment decoder/drivers.
From there you move on to CMOS R-S, J-
K, and D-type flip flops.

The final series of experiments covers
topics such as finding the output frequen-
cy of a 12-stage ripple counter divider,
how to use a dual D-type flip-flop as a
divide-by-four-counter, and how to use a
CMOS 4016 bilateral switch as a data
selector and a data distributor.

Once again, a unit exam is provided
(again, complete with answers) so that
you can assess your progress and pinpoint
any areas that need extra work or review.
There is also a final exam that covers all of
the material presented in the course. If
you wish, that final exam can be mailed
back to Heath for grading.  Overall, the
Heath TTL/CMOS Practical Circuits
Course is a good effort. It is presented in a
highly readable style and all the materials
are firstrate. Like all other Heath courses,
the company supplies all the components
that you will need for the experiments.

You should be aware, however, that you
will need to have, or purchase, a few addi-
tional items in order to get the maximum
benefit from the course; that is also true of
the other offerings in the series. For one
thing, you will need Heath’s ET-3300B
breadboard/trainer (or a similar device) to
build the experimental circuits. That
trainer costs $99.95 as a kit ($179.95 fully
assembled) and is used in many of Heath’s
courses. You also should have access to an
oscilloscope as well as to a good digital
multimeter.

Considering the fact that the additional
items needed are things that should be on
any reasonably equipped workbench, the
Heath TTL/CMOS Practical Circuits
Course, which sells for $59.95, has to be
rated as a worthwhile investment. It is not
only appropriate for the professional who
may need a refresher course, but also the
novice who is just getting his feet wet in
electronics. R-E

continued on page 30
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THE ULTIMAE SCANNER RADIO | [ -: = '

lnv -d.lti‘. Shdane|
Starting today, we're standing the
scanner radio on its ear. Because o2 =
we've forged ahead—way ahead— ' : - sl
in radio frequency and digital oty

: POUCE iTERGITY p
f Codes : HARKE
technology. _ R deed ey

Introducing the e L S
Bearcat® CompuScan™ 2100. :

It's the first scanner radio
designed to put the power of a
personal computer to work for you.
Now you can scan up to two hundred
channels. Stack levels of priority so
you'll hear vital calls in order of
importance. Automatically search,
store and count transmissions for
accurate “pictures” of activity
within frequency limits you select.

And with automatic video memos
you'll know more than you've ever
known before. The channel user,
special codes, jurisdictions, phone
numbers, alternate frequencies—
any information you've pro-
grammed is automatically
displayed when the channel
is active.

With ten bands including 70-
centimeter, 2, 6 and 10 meter
FM Amateur, Military Land Mobile,
AM Aircraft, plus Low, High,

UHF and UHF-T bands.

For a real earful—and eyeful —
see your Bearcat scanner dealer, For
the name of the dealer nearest you,
just call 1-800-S-C-A-N-N-E-R.

o receive

J " 2o

iﬁ'ﬁ"‘?'im mode

et T T

£:1983 Masco Corp of Indiana
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Coin Controls 5000

OVERALL
PRICE

EASE

OF USE
INSTRUCTION
MANUAL
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JUST AS MANY THINK OF XEROX WHEN
they think of copying machines and
kleenex when they think of tissues, ask
most people about home videogames and

the name that comes to mind is Atari. For
a couple of years (and that’s a long time in
the volatile videogame industry) the VCS
was the runaway sales leader, and for
good reason—it offered good game
play, a wide selection of titles, and was
popularly priced.

Of course, the system has a few well-
known problems. For one thing, the
graphics, never really outstanding to be-
gin with, cannot be compared to what is
available on most recent models. And
then there’s the joystick. That joystick has
created more than its share of sore wrists,
sore thumbs, missed scoring oppor-
tunities, blown games, and frazzled
nerves. It has also given rise to a whole
new group of products specifically aimed
at relieving the gameplayer from many of
those miseries.

Needless to say, we're talking about
replacement joysticks for the VCS. In just
a short time a multitude of joysticks and
joystick enhancers have appeared on the
market. Those products range from hand
shock absorbers to wireless remote-con-
trol devices.

We've recently had a chance to try out a
new joystick that definitely merits your
consideration. It is the model 5000 joy-
stick from Coin Controls (2609 Greenleaf
Ave., Elk Grove, IL 60007), and we
would like to tell you more about it.

Advantages

As is obvious at first glance, that joy-
stick addresses directly some of the most
often heard complaints concerning the
standard Atari joystick. For starters, at the
top of the nylon-covered steel shaft is a
large 1%-inch control knob; that gives the
joystick an arcade look and feel, and the
gameplayer something to “hold on to.”
With that knob, quick moves and turns, so
critical for successful play in games such
as Pac-Man, become much easier to ex-
ecute.

Turning to the fire button, it appears as
if all of Atari’s design engineers were
right-handed. That's because the posi-
tioning of the lone fire button is such that
the joystick cannot be conveniently used
by most left-handers. In the model 5000,
that problem has been solved by simply
adding a second fire button in the upper
right-hand corner.

Finally, the model 5000 features a five-
foot cord that really lets you “sit back™
and enjoy your game. The extra couple of
feet may not sound like much, but it can
make quite a difference.

Drawbacks

Even with all it has going for it there are
two things you should be aware of before
purchasing this joystick. First of all, it
does not play the same as the Atari. That’s

VALUE-PACKED
CONMPONENTS.

In just a few years NTE semiconductors have become
the industry standard for quality and value!

RADIO-ELECTRONICS

That's because, before being packaged in their bright
green polybags and cartons, they've been tested on
state-of-the-art equipment to ensure they meet or
exceed the specs of original devices. And to back up
that claim of quality, we back NTE replacement parts
with an exclusive two-year warranty.

So, next time you need to re Ig)la.ce or design, look for

the big green and white NTE. You'll find device type,
ratteg limits, diagram and competitive replacement
listed right on the package!

Ask your local NTE distributor for our new
Hggacemem Master Guide, available early in

. It lists more than 3,000 quality NTE types
cross-referenced to over 280,000 industry part
numbers! Or for more information write:

NEW-TONE ELECTRONICS, INC.

44 FARRAND STREET - BLOOMFIELD, NEW JERSEY 07003
(Formerly TCG)
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BECKMAN Circuitmate® DMM
7\

- $ 995 MODEL
MODEL - ? DM25
MODEL DM73 ; 3649 DM20 :

$ 95 - : : ® 3a-digil pocketsize mullimeter ®
| ® 3%-digit, pockel-size multimeter ® (.5% Vdc accuracy ® diode lest @

0.8% Vdc accuracy @ diode test ® hFE capacitance ® conlinuity beeper ®
® Smalles! digital multimeter on the marketl. ® Probe- £ test ® conductance & 10 amps AC and \ “=k conductance ® 10 amps AC and DC
style design makes il ideal for laking measurements in DC ranges ® Aulopolarity @ Aulo-Zern . ranges @ gulo-polarity @ aulc-zero @
hard-lo-reach lest areas ® Auto-decimal auto-decimal

B&K PRECISION HITACHI rorrasie osciLLoscopes

100 MHz FREQUENCY COUNTER @uR pRICE MODEL V-222 (20 mHz) MODEL V-422 (40 mHz)

MODEL 1803 $14450 REG. $695.00 REG. $895.00
3 3

REG. $169.95

® 5 Hz 1o 100 MHz range @ 8 digit LED
display ® Leading zero blanking ® Low pass
filter ® BNG Gonnector Input-e- Overflow
Indicator ® Batlery or AC powered

® Charger/AC Adaplor included with Model
1803.

OUR PRICE OUR PRICE

NTSC COLOR BAR GENERATOR S 59075 S 76500

REG. $995.00

* New senes of scopes provides high performance and light weight ® Large 6-inch

OUR PRICE Seat =i rectangular, internal graticule CRT ® Autolocus circuit and scale lllumination @ DC
$= s Dk g i offsel funcion ® Vollage and frequency reading outpuls & High accuracy — +3%

$84995 - . - § ® High sensitivity — 1 mV/div.

L]

vanely of lest signals and pallerns lor comprehensive lesting

justment of virlually all types of lelevision and video equipment
rns include standard NTSC color bars. -IWC. and staircase at two levels NTSC WAVEFORM MONITOR

ol bursi phase chrominance ® A (ull assodment of convergence patlems. raster

colirs gated or full field multiburst - MODEL LBO-5860 OUR PRICE

i REG. $2050.00 $ 1850
BPocima FORDHAM e e D
CAPACITANCE METER | 550 4

MH

: FREQUENCY COUNTER NTSC VECTORSCOPE

‘ il T . MODEL LVS-5850 OUR PRICE
| MODEL DCM-601

i ' : . $2050.00
% REG.$149.95 = REQ:§20 51850
2 QUB.ERICE : i : Convenient method lor observing and measuring the
| A nvenent methc r obser 1 ASUI: he
| =@ $ 95 MODEL OUR PRICE . relalive phase and ampiitude ol %:hrummance signal
Hatagh EM-8 $14995 - companenis
# Digital display easy and correct REG. $199.95

reslunul ® High accuracy: 100 PPM ‘ ® B-digil high frequency counter with a
0.5% @ [Sl-circuil provides high swilch seleclable input using single
reliability and durability ® LCO display BNC » Corr\‘metew’assernblcd ® Pre DC TRIPLE
provides low power consumplion | Calibrated. Pre-tesled MODEL WP-708

REG. $479.95
OUR PRICE

FLUKE 70 : 539995 :__.:'.""45 o Ge.

e Analog Display e Rotary Knob - ® Dual DC Volimeter ® Triple DC Power Su_pu!y # Three separale completely
® Volts AC & DC » Resislance to 32 Mn isolated DC power supplies; twa 0-20V at 0-2A, one fixed 5V at 4A

® 10 Amps # Diode Test ® 3200

Counts @ Fast Auloranging @ Function

Annunciators in Display ® Power-

POWER SUPPLYST

Up Seli Test @ 2000+ Hour Battery Lille
w/Power Down “Sleep Mode”™ ® New
Test Leads ® VDE & UL Approval

75

WELLER SOLDERING STATION

MODEL EC2000

SOLDERING STATION OUR PRICE

MODEL EC1000
OUR PRICE

f 513995!!!.

i ® Conlinuously £

99 = $4109°° e
1.3% ~couracy . -T- from 350 10 850 F e Positive

* (0.5% Accuracy . Le i Manual or Aulorange B iemperalure coelficien! sensor inside
® Manual or Autorange S 10A + 300mA Range ; tical to the EC2000 except LED the Lip provides temp: ck
® 10A + 300 mA Range SR Beeaper Digilal tempearaivire readout to maintain lip lempa

® Beeper Touch-Hold™ Funclion s ® The EC1000 is dial controlled noint

W MasterChage  NY State | ADD FOR SHIPPING AND INSURANCE Tnl.l. FHEE
$ 450

B \VISA B COD  resdents add | S0-5250.00

W Money Order  appropnate | 5251.00 fo § 50000 1
B Check sales tax $501.00 to'$ 750.00 =
$751.00 to $1000.00

260 Motor Parkway, Hauppauge, OUB s s lfeqied 2% dorogey} OV S1000.00 in N.Y. State call 800-832-1446

861 AHvYNYg34
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because the throw distance of the shaft is
much shorter, and the arcade-like leaf
switches are much more sensitive than
what you might be used to. As a result,
you'll be able to change directions much
more quickly, but a light touch is required
to prevent “‘overcontrolling.™

The other problem is the one that this
reviewer found the most disconcerting.
The twin red fire buttons are over-sized
and hair-trigger sensitive for sure action
and quick response. The problem is that

cause of the button’s sensitivity, more
often than not that results in a shot, or
what have you, being fired.

Thus, you should expect that your
scores will decline at first. Rest assured
that this is only temporary. Once you're
acclimated to the joystick, you'll be easily
passing your previous bests.

One thing is certain: Coin Controls has
done its best to produce a product that will
stand up to the rigors of even the heaviest
use. That is evident by such things as the

prove to be defective due to workmanship
or materials, the company will repair the
joystick free of charge.

All-in-all, the model 5000 grades out
as a good buy. Once you're used to its
sensitivity, it will help maximize your
scores. In addition, it is well made and
backed by its manufacturer. The device is
compatible with the Atari VCS, 400, and
800; Sears Arcade Game; Commodore
VIC, and any other videogame or com-
puter that uses the Atari joystick. It carries

both of them are always active. It is very decision to use a steel rather than plastic a suggested retail price of $19.95. R-E
easy to accidentally brush the one youare  shaft. And then there’s the two-year war-
not using during the heat of battle. Be-  ranty—if the joystick or its components
Global Specialties
Corporation Model 5000
Counter-Timer

Electronics Paperback Books

Projects For Project Builders
CHECK OFF THE BOOKS YOU WANT

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 240, Massapequa Park, NY 11762

Number of books ordered D

Tolal Price of Books
Sales Tax (NY State Residenis cnly)

Shipping and Handhng
{75¢ 1 or 2 books 30¢ each addl. book)

Name

2184

TOTAL ENCLOSED
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Global

OVERALL
PRICE

5000

INSTRUCTION
MANUA

THE GLOBAL SPECIALTIES CORP. (70 FUL-
ton Terrace, New Haven, CT 06509) has
introduced a novel instrument, their
model 5000 Counter-Timer. It will mea-
sure frequency, period, and pulse width of
any signal up to 50 MHz. What makes
this device so novel is not what it does;
there many instruments on the market that

Addrass

PRICES GOOD UNTIL MARCH 31, 1984 Cay
O N S NN S N O NN N SN Y S G NN O B N M

perform the same functions. Instead, this
continued on page 113

State Zip

r--_--------__---------—----

32



‘What erewerea  Whatif it were easlerto wnatlfﬁrcuﬂ:-surp had
faster way to build and identify tie-point anew low price?

test circuits? locations in a circuit? It does. Circuit-Strip now carries
There is. Circuit-Strip from AP It is. Circuit-Strip has a molded- a suggested resale price of only
PRODUCTS makes circuit building  in alpha-numeric grid for in- $12. That means that the best
asnap, giving you more time to stant identification of every tie-  tool for the job now has the
experiment, to create. With a point. Schematics can be la- best price ever.

Circuit-Strip solderless bread- beled with each tie-point loca- i

board, all you have to doisplug  tion to make circuit building What if you need more
in components and intercon- faster and troubleshooting information?

nect them with ordinary #22 easier. Circuit-Strip is ideal for That's easy, too. Just call toll free
AWG solid hook-up wire. If you electronic training programs as 800-321-9668 for the name of
want to make a circuit change, well as [aboratory use. the distributor near you. (in

just unplug the components in-
volved and start over. It's just
that easy. Circuit-Strips feature
610 plug-in tie-points and have
a capacity of up to 6 14-pin
DIPs. Four separate distribu-
tion buses of 35 tie-points
each give you access for
power, ground or signal.

Ohio, call collect (216) 354-2101.)

AP PRODUCTS INCORPORATED
9450 Pineneede Dr. » Box 540
Mentor, Ohio 44061-0540
[(216] 354-2101

TWX: 810-425-2250

In Europe, contact A P PRODUCTS
GmbH Baeumlesweg 21

D-7031 Weil 1 » West Germany
Phone: (07157] 62424

TLX: B41 07 23384
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NTS Electronics

NTS Intronic Training is a carefully developed
and tested learning system providing a tho-
rough intergration of advanced electronic
hardware with modern lesson texts. The
relationship between theory and practical
applications is made clear through the
hands-on experience of building and
assembling kits of state-of-the-art
equipment. Courses include a wide
variety of test instruments, both digital
and analog, as well as other units
not shown here. And, depending on
the NTS program you select, you
can earn up to 30 CEU credits for
successful completion. Our full-
color catalog has complete
details. NTS has taught
industrial skills for over

78 years—a record

that has no equal.

Learn Robotics,
Microcomputers,
Microprocessors,
Digital Video, Test
Equipment and more
with NTS INTROMC " home
training. Gourses include
state-of-the-art equipment,

lessons and texts to make
your hands-on programs

exciting and down-to-

earth practical.

HERO 1 is included in two
courses, one basic and one
advanced. You'll cover
principles of industrial
electronics, microprocessor
troubleshooting, fundamen-
tals of mechanics, and robotic
applications in industry.

You’ll learn analog and digital
skills, radio control, fluidic,
pneumatic and servo-mechanisms,
as well as computer interfacing
and robotic programming.
HERO 1, complete with arm,
gripper and speech synthesis
board, is a fully self-contained
electro-mechanical robot—the
featured unit in the most
exciting training programs
ever offered in home study.



Training..........

FIRST WITH TOMORROW’S
TECHNOLOGY

1. Advanced ‘Z Chassis’* NTS/HEATH ‘‘Smart Set"’
with computer space command remote control and
space phone. Originate or receive telephone calls
through this set and the number appears

on the screen-store your police and other
emergency numbers into memory which may

be recalled and auto-dialed at any time.

Traditional and incomparable picture quality.

Unit has Quartz Controlled Tuning, 178
channel capacity, remote antenna switch
accessory for reception of VCR, VDR, Broad-
cast, Cable, Video Games, and Personal
Computer Input (no cable change) plus
computer- controlled color. Featured

in all-new Video Technology Course.

2. NTS/HEATH HN89A Microcom-
puter is included in two programs.
This famous and reliable unit features
Floppy Disc Drive, 48K Memory on
Board, CRT Terminal with its own
Z-80 Processor, and standard
keyboard as well as Numerical Input Keyboard. The growing
importance of computer knowledge and skills have made
these programs increasingly significant. The experience
gained in assembling these kits is invaluable in the
understanding of computer troubleshooting skills.

3. NTS Microprocessor Trainer is included in our Industrial and
Microprocessor Technology Course. It is a portable unit, contained in
a convenient high-impact carrying case. Hardware/ Use the mail-in card or fill out and mall the coupon. Indicate the field of your choice.
Firmware includes Monitor Operating S\{S[Em- {One, only please.) FREE full color catalog will be sent to you by return mail.
Expandable User Memory-User Experimental On- B

Board Section-Breakpoint Editor-Single Step Trace- NATIONAL TECHNICAL SCHOOLS Pert 200:02¢
Cassette 1/0. 4000 South Figueroa Street, Los Angeles, CA 90037

Please send FREE color catalog on course checked below:

[ Robotics O Computer Electronics
NO OBLIGATION NO SALESMAN WILL CALL O Digital Electronics O Video Technology
O Auto Mechanics O Home Appliances

O Air Conditioning/ Solar Heating

NATIONAL
TECHNICAL

Name = Age
SCHOOLS Address »y
Apt. City . =
TECHNICAL TRADE TRAINING SINCE 1905 State Zip ——1

Resident and Home-Study Schools

4000 So. Figueroa St., Los Angeles, CA 90037

O Check if interested in G.l. information.
OCheck ifinterested ONLY in classroom training in Los Angeles

-
[ ——————— L L LD T T

861 AHVNd83d
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BIG PERFORMANCE
small e

Model 240

Video Generator

* Video output for all VCR, CCTV and
Monitor Applications * 1voltinto75a
load

® RF output: CH 2, 3, 4
® Scope trigger output for V or H sync

® 10 step gray-scale staircase signal
for video circuit analysis

* 10 bar and 3 bar gated rainbow pattern
* 8 other dot, bar and line patterns

e Operates from 2 std. 9V batteries or
115VAC

® Single slide switch control

e Complete with test leads, protective
cover, AC adapter, comprehensive
instruction manual

PRICED UNDER $200.

THE 240 DOES SO MUCH
FOR SO LITTLE!

HICKOK

T e
the value innovator

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue » Cleveland, Ohio 44108
(216) 541-8060 . TWX: B10-421-8286
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NEW PRODUCTS

For more details use the free
information card inside the back cover

DESOLDERING TOOL, the PA 1707, com-
bines the speed of powered desoldering with
the economy of single-stroke hand pumps. It
is designed for low-volume applications, and
incorporates a ceramic substrate heater, re-
placeable tips, and an easy-to-clean solder-
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debris reservoir. The PA 1707 is priced at
$26.95.—Paladin Corporation, 31332 Via
Colinas, Suite 106, Westlake Village, CA
91361.

MICRO-OHMMETER, model 3205A, is a
3le-digit instrument using the 4-wire meas-
urement method to cancel lead-resistance er-
rors inherent in 2-wire systems. Precise
measurements can be made without the
need for time-consuming adjustments.
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The resistance under test is connected to
the unit's constant-current source by one pair
of leads, and a second set is used to measure
the voltage drop across the resistance inside
the connection points of the current leads. No
corrections or adjustments to cancel extra-
neous lead resistance are necessary; the val-
ue read is precisely and only that of the
resistance tested. For convenience in meas-

urement applications, there is a 4-wire set of
leads as a standard supplied accessory.

The model 3205A is priced at $725.00. An
optional BCD output, Option 01, permits log-
ging of data and go/no-go checks to be made;
the BCD Option 01 adds $125.00 to the
price.—Ballantine Laboratories, Inc., PO
Box 97, Boontown, NJ 07005.

PERSONAL COMPUTER, model HP 150,
featuring a touchscreen display, allows busi-
ness professionals to run computer programs
with the touch of a finger or a pen. Instead of
memorizing commands, typing in menu-se-
lection numbers, or using a mouse, the user
simply touches the display screen to operate
this personal computer and its application
programs.

The model HP 150 uses an Intel 8088 16-bit
microprocessor to run Microsofts MS-DOS
2.0 operating system. That allows many pop-
ular programs to run on this personal comput-

er.

CIRCLE 113 ON FREE INFORMATION CARD

The system includes a keyboard; system-
processor unit; bit-mapped graphics-display
monitor; 256K of internal memory expanda-
ble to 640K; a dual microfloppy 3'2-inch disk
drive; built-in terminal features, and built-in
data-communication ports. The terminal fea-
tures and data-communication ports accom-
modate a full range of peripherals without
using either of the two accessory slots in-
cluded in the unit.

The model HP 150is priced at $3995.00.—
Hewlett Packard, 3000 Hanover Street, Palo
Alto, CA 94304.

650-MHz FREQUENCY COUNTERS, model
6000 (shown) and model 6500, feature two
front-panel BNC input connectors to allow
flexibility in frequency measurement. The A
input accepts signals from 5 Hz to 1 MHz with
an input impedance of 1 megohm at 25
picofarads. A switchable lowpass filter, with
an LED indicator light, provides a 3-dB-per-
octave rolloff at 60 kHz to facilitate audio and




Regency Scanners

Bring you the Excitement of
Police, Fire, Emergency Radio, and more.

Our radios deliver the local
news. From bank hold-ups to
three alarm fires. It's
on-the-scene action. While
it's happening from where it's
happening . . . in your
neighborhood.

You can even listen to
weather, business and
marine radio calls. Plus radio
telephone conversations that
offer more real life intrigue
than most soap operas. And
with our new model MX5000,
there's even more.

UNIQUE CAPABILITIES
Introducing the all new
Regency MX5000, a 20
channel, no-crystal scanner
that receives

Feqewcb%sl.zcrnomcs, INC.

7707 Records Street, Indianapolis, Indiana 46226

continuously from 25 MHz to
550 MHz. That's right!
Continuous coverage that
includes CB, VHF and UHF
television audio, FM
Broadcast, and civil and
military aircraft bands. Plus a
host of other features like
keyboard entry, a
multifunction liquid crystal
display that's sidelit for night
use, selectable search
frequency increments, and a
digital clock.

PRACTICAL
PERFORMANCE

Another new addition to the
Regency line is the 30
channel MX3000. It's digitally
synthesized so no crystals
are necessary, and the
pressure sensitive keyboard
makes programming simple.
What's more, it has a full
function digital readout,
priority, search and scan
delay, dual scan speed,

=
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MX3000
CIRCLE 19 ON FREE INFORMATION CARD

and a brightness switch for
day or night operation.

AT HOME OR ON THE
ROAD

With the compact design,
slanted front panel, and
mounting bracket the
MX3000 and MX5000 are
ideal for mobile* use. But we
also supply each radio with a
plug-in transformer and a
telescoping antenna so you
can stay in touch at home.

See your Regency Scanner
Authorized Dealer for a free
demonstration on these and
other new Regency
Scanners. Or, write Regency
Electronics, 7707 Records
Street, Indianapolis, IN
46226.

*Mobile use subject to
restriction in certain
localities.

7861 AHVYNHE34
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ultrasonic measurements. The B input is
used for signals from less than 40 MHz to
over 650 MHz, with an input impedance of 50
ohms at 10 picofarads. Selection of A or B
input is through a pushbutton control with
LED indicators.
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Both models also feature three-switch se-
lectable gate times, with pushbutton opera-
tion and LED indicators. That enables the
user to choose gate times of 0.1 second with
10-MHz resolution, 1 second with 1-Hz resolu-
tion, or 10 seconds with %-Hz resolution.
LED indicators for “gate open” and "overflow”
provide additional convenience.

The model 6000 has a trimline front panel
with easily-accessible controls, pushbutton
operation, and accurate frequency measure-
ment from 5 Hz to more than 650 MHz. It is
priced at $399.95.

The model 6500 has an oven-oscillator
time base, and is priced at $449.95.—Global
Specialties Corporation, 70 Fulton Terrace,
PO Box 1942, New Haven, CT 06509.

PRINTER, the TRS-80 CGP-220, ink-jet
printer, is a drop-on-demand printer that
quietly prints text and graphics. It prints in
seven non-smearing colors: black, red,
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green, yellow, blue, magenta, and violet. It
prints 2600 dots per second in graphics
mode, with a resolution of 640 dots per line.
The text mode offers 12 cpi at 37 (7 by 5)
characters per second.

Parallel and Color-Computer-compatible
serial interfaces (600/2400 baud) allow use
with any TRS-80 computer. A screen-print
utility for the Color Computer will allow the
model CGP-220 to create multi-color
printouts of color graphics screens produced
from any graphics program.

The CGP-220 is priced at $699.00.—Tan-
dy Corporation/Radio Shack, 1800 One
Tandy Center, Fort Worth, TX 76102.

DIGITAL SWITCHES—five new series of
miniature pushwheel switches featuring safe-
ty-lock actuators to prevent accidental actua-
tion and insure data security. They include a
special pushbutton that is set with a pointed
instrument such as a ballpoint pen, and a flip
up pushbutton that folds flush with the switch
surface when not in use. Also offered are

standard pushwheel and thumbwheel actua-
tors. (All actuation styles are not available in
each series.)

There is a variety of sizes. The Series 1000
have a width of .236 inches and a height of
.551 inches, with rear mounting. The Series
1100 have a width of .236 inches and a height
of .709 inches, with front mounting. The Se-
ries 1200 have a width of .300 inches and a
height of .709 inches, with front mounting.

=
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The Series 1300 have a width of .300 inches
and a height of .945 inches, with front mount-
ing, and the Series 1400 have a width of .315
inches and a height of .945 inches, with front
mounting. The prices for the switches range
between $2.00 and $4.66, depending on se-
ries and configuration.—EECO Incorpo-
rated, 1601 Chestnut Avenue, PO Box 659,
Santa Ana, CA 92702-0659.

VOLT-OHMMETER, model 3525 Digi-Probe
is battery-operated, and shirt-pocket size. It
uses a Smm easy-reading 3.5-digit LCD dis-
play with a "data hold" feature to facilitate

continued on page 43

WHY SPEND A FORTUNE ON A
DIGITAL CAPACITANCE
METER?

As a matter of fact you don’t have to pay
$180 to $500 and up anymore for a Digital
Capacitance Meter that is both depen
dable and rugged with good accuracy.
The MC100A comes completely assembl-
ed and calibrated and at $79.95 is an
outstanding value. The extensive range of
30 pF to 9,999 uF (no external meters re-
quired) and true hand held portable size
(only 43" x 25" x 1'/2") make the
MC100A an extremely practical and easy
to use instrument for the hobbyist techni-
cian or engineer.

CHECK THESE OTHER FEATURES
*Basic accuracy 2% (+ one count) on
pF, nF ranges, 5% (* one count) on uF
range.

*Uses single 9V battery (not included).
*Decimal points light up when battery is
low or when capacitor is overrange.
*Full 4 digit high efficiency LED display
uses special circuitry to save on batteries.
*Maximum conversion time for 9,999 uF
is less than 6 seconds.

*Constructed with a tough impact resis-
tant plastic case.

*90 day parts and labour warranty.

DAETRON

1748 MAIN 5T, SUITE 1
BUFFALD, N.Y. 14211
(415) 4411

A ENGUIRIES INVITED

PLEASE SEND ME
____ (Quantity) MC100Als) @ $T9.95U.S.

Shipping & handling $2.25

$79.95

e
o

——
] | ENCLOSE CHECK [| MONEY ORDER [ BILL MY VISA TOTALS. =
] VISA CARD NO. _ _EXPIRYDATE _____ SIGNATURE
Immediate shipping on orders with money orders or VISA.
Personal checks please allow 2 to 3 weeks for clearance.
NAME
ADDRESS _ =
iy, ——— STATE _ ____ZIPCODE

MAIL TO DAETRON 1748 MAIN STREET, SUITE 105
BUFFALO, N.Y. 14211

handling

Send $1 00 =™
for DIP Socket Deal!

One each of

8,14,16, 24

and 40 pin tin
le DIP

we will send
you FREE our
56 page catalog
with $1.00 OFF
Coupon on

\ any purchase.

plus

SINTECC
28 8th Street

Box 410
Frenchtown, NJ 08825

(201) 996-4093 Fill in below for Socket Deal

Over 1500 Parts
in Stock!!

[ | want the Socket Deal Enclosed is my $1.00 cash.

Name
Address
City State Zip
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Amazing new solid-

state oscilloscope...
fits in the palm of your hand

CRT oscilloscopes just became

obsolete! The revolutionary new solid-state digital
LED Pocket-O-Scope does it all, in a4-ounce package you
can put in your pocket.
Easy to use. Ideal for the hobbyist or the technician. The
Pocket-O-Scope is 100% solid-state, focus and brightness
on the 210 point, high-intensity illuminated screen are elec-
tronically self-controlled. The trace is a/ways in sharp
focus. Zero and sweep positions are maintained automati-
cally. Zero-reference, or cross-over line is always centered
for full trace minimum on the screen. Automatic internal
circuitry always assures a properly positioned wave form.
4 solid-state controls do it all. The only knobs on the
Pocket-O-Scope are for positive and negative sensitivity
and for coarse and fine synchronization of the frequency
of the incoming signal. The easiest to use, full capability
scope available!
Years in development. The Pocket-O-Scope is the culmina-
tion of years of development in high technology, micro-
electronic components and digital design.
Features: All solid-state, digital design ® Hand-held or
bench operation ® High resolution 210 point, 1.5" square
display ¢ Battery or A/C operation with adapter ® Factory
calibrated — never requires recalibration ® Full function,
single trace capability plus %2 channel dual trace and signal
inverter ® Full
overload protec-
tion to prevent
damage to scope
® Automatic
zero voltage
centering ®
Automatic free
run or locked
image ® Auto-
matic full hor-
izontal sweep
circuit ®
External
input/output
for add-on
capability

5 Megahertz
bandwidth e
Sensitivity —
vertical,
10MV e
Accuracy
+ 3% on
wave forms —
sweep linearity +
5% * Time base
— .1 microseconds

Patent Pending to .5 seconds

Specifications:

e Vertical gain — 0 to 120 volts ® Continous free run to
locked image response ® Power supply 9VDC — dual polarity
Controls: Single or dual trace ® On-off, battery-A/C ®
Sensitivity; separate pos. & neg. controls ® Sync C & Sync
F controls

Limited, 90-day warranty

No risk introductory offer. The revolutionary Pocket-O-
Scope is a development of Calvert Instruments, Inc., for
25 years a manufacturer of electrical equipment. As an
introductory offer for a limited time only, you can buy the
Pocket-O-Scope including a carrying case, A/C adapter, 3
standard “grabber” probes and 2 high voltage probes for
only $249.95, a $321 value. If you act now, you will also
receive FREE Calvert’s 200-page Comprehensive Oscillo-
scope Training Manual, a $15.95 value!
Put your Pocket-O-Scope to the test for
two weeks. And if you
decide, for any
reason, that the
Pocket-O-Scope
is not for you,
return it within
the 14-day trial
period for a prompt
refund. The training
manual will still be
yours to keep.

Mail this coupon today, or call toll-free* while
the introductory offer is still in effect.

= 19851 Ingersoll Dr., Cleveland OH 44116 ® 216-356-2155
l Please send me: I
Pocket-O-Scope(s), including carrying case, A/C adapter, standard and high

l (rumber)  vOltage probes, and FREE training manual. (Batteries not included) all for

I $249.95 plus 35 for postage and insurance. Ohio residents add 6.5% sales tax.
— Pocket-O-Scope only with standard probes: $179.95 plus §5 postage.

| Ohio Residents add 6.5% sales tax.

I 1 My check is enclosed.

] Please charge the credit card account checked below. (Fill in all account number
digits of the one credit card you wish to use.)

[ MasterCard OVisa RE0284
N} O O
Expiration Interbank I
Date Noje—=—————— - —— =
(MasterCard caly) I
Full signature. I
Name I
(please print) I
Address Apt. I
l City, l
State Zip. }
*CALL TOLL-FREE 500-835-2246 EXT. 118 to order by phone, request
further information or to inquire about becoming a distributor.
In Kansas, call 800-362-2421 Ext. 118. Allow 6-8 weeks for delivery.
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The best 60MHz scope
costs only ST150.
It’s from Kikusui.

That's right. Only $1150 for Kikusui's top-of-the-line 5060 model oscilloscope. And we also have
four other scopes for as low as $600 in our new 5000 Series.

Not only that, we're offering a two year warranty on each of them, compared to other big
name companies’ limited one year wamranties.

When it comes to performance, our 5000 Series has the edge over the Tekironix 2200 Series
in lab quality, chop frequency, and trigger view. Ours also have more display modes, higher
acceleration for better brightness, and sharper focus for better resolution.

Each scope in our 5000 Series is crafted so that it can be used for production, field service,
consumer electronics sernvicing, or even personal use. The 5060 is a 60MHz scope with 3 chan-
nels, eight traces, delayed sweep, delay line and altemate sweep, and priced at $1150. Models
5040 and 5041 are 40MHz, dual channel scopes, featuring peak-to-peak automatic frigger-
ing, automatic focus control and a delay line. If you'e interested in a 20MHz scope, we have
our 5020 and 5021 models with features similar to our 40MHz scopes. Both the 5041 and 5021
also have delayed sweep. Prices at $920 for the 5044, $795 for the 5040, $690 for the 5024
and $595 for the 5020. So, whatever model suits you best, you can't get a better scope for
the money.

Of course, there's a reason we're able to offer these bargains and quality. We're one of the
biggest manufacturers of scopes in the world, with over 30 years in the business. Anotherreason
is KIK’s nationwide network of lab quality maintenance facilities.

Wirite us and we'll send complete specifications back to you. Or just fake a little time to call
us. It's a small price fo pay to get big time quality and service.

For sales and fechnical information

caltolfree 800-421-5334 Order Toll Free

(in Calif,, Alaska, Hawaii 213-515-6432). 800-421-5334

— ~ uu%u&
17819 Fgueroa Street
Gardena, Calif. 20248

TWX 910-346-7648
INTERNATIONAL CORP. * In Canada call: Interfax Systemns, Inc. 514-366-0392

Subsichary of Kikusui Elecionics Corp. 3-1175 Shinmamnko- Higashi, NokahanKu. Kowasaki City, Japan (044) 4440144
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NEW PRODUCTS

continued from page 40

measurements in low ambient light or in con-
fined areas. It also enables the user to “hold"
the reading for later review. An instant-tone

CIRCLE 117 ON FREE INFORMATION CARD

continuity test permits rapid testing of diodes,
shorts, and circuit continuity. Volts, ohms,
and continuity are selected with a function
switch. AC and DC volts are selected by
pushbutton, with AC shown on the LCD dis-
play.

The model 3525 has 13 ranges, and range
selection in all functions is fully automatic.
Blinking-digit overrange indication and low-
battery visual indication are provided. Internal
overload protection is to 750-volts AC/DC in
voltage ranges and 250-volts AC/DC in ohms
and continuity ranges. The Digi-Probe is
priced at $65.00.—Triplett Corporation,
One Triplett Drive, Bluffton, OH 45817.

HEX KEYS AND DRIVERS are now available
in five new popularly-sized pouched assort-
ment sets. There are three “L" style hex key
sets: No. BLMKES is a 6-piece metric set con-
taining sizes from 1.5mm to 5mm, and is
priced at $11.46. No. BLMK9 is a 9-piece

HEX DRIVERS

-
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metric set with sizes from 1.5mm to 10mm,
and is priced at $19.90. No. BLK9is a 9-piece
inch set with sizes from 1/16th inch to 3/8ths
inch, and is priced at $19.90.

There are two driver-style hex key sets: No.
HBLKM?7 is a 7-piece metric set with sizes
from 1.5mm to 8mm, and is priced at $22.60.
No. HBLK8 (shown in photo) is an 8-piece
inch set with sizes from 7/64ths inch to
5/16ths inch, and is priced at $24.60.

The keys allow easy access in restricted or

hard-to-reach areas. They set or remove Al-
len-type screws at angles up to 30 de-
grees.—Vaco Products Company, 1510
Skokie Blvd., Northbrook, IL 60062.

POWER AMPLIFIER, the Delta/Omega
TM2000, actively controls the woice coil to
develop precision in your sound system. It
reduces ERD (Effective Radiation Distortion)
and selects compensation needed to re-
produce the realities of the original music
being played..

The TM2000 can deliver 600 watts continu-
ous average output power into 8 ohms from
DC to 45 kHz with no more than .05% THD.
Power at clip point (less than .01% THD) is
2000 watts RMS into 2.2 ohms, 10 to 500 Hz;
50 Hz, 50% duty cycle tone burst. The slew
rate is 32 volts per microsecond; IM distortion
(60 Hz-7KHz 4:1) is less than .05% from .1
watt to 600 watts into 8 ohms; and less than

CIRCLE 119 ON FREE INFORMATION CARD

.01% at 600 watts into 8 ohms, and 1200 watts
into 4 ohms. The harmonic distortion (true
RMS) is less than .05% from DC—45kHz at

The new Series V Digital/Analog Keyboard
Controllers from PA!A offer enough stan-
dard features and options tofillevery need
from stage to studio. Standard features
include Pitch & Modulation Wheels. Gate
and Re-trigger outputs. Low Note Rule
Priority. Smooth Pratt-Read Action. Light
weight and only 2" high.

You have your choice of:

37 or 61 Note Actions
Exponential Or Linear CV
MIDI or Parallel Digital

Maono or Poly

Factory Assm. or Low Cost Kits

Best of all, prices start at less than $180
call our toll-freeline
1-800-654-8657

9AM to SPM CST MON-FRI

for price & ordering details
& get your free PAIA catalog!

Direct mail orders and inquiries to: Dept.T1R

BAA Electronics, Inc.

1020 W Wilshire . Oklahoma City, OK 73114 (4051843 9626
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Meclntosh stereo equipment in the Mcintosh

addition you will receive an FM station directory that

covers all of North America.

NAME

Ntlntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on the new

Mcintosh Laboratory Inc. RE
East Side Station P.O. Box 96
Binghamton, N.Y. 13904-0096 I

catalog. In

o= T et e e |

ADDRESS

TODAY!

CIRY ALl s

e

L SSTATENSEZIpa mal

If you are in a hurry for your catalog please send the coupon to Mcintosh.
For non rush service send the Reader Service Card to the magazine.
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RADIO-ELECTRONICS
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600 watts into 8 ohms; less than .001% from
20Hz—400Hz, increasing linearly to .05 at 20
kHz, 600 watts into 8 ohms.

Output impedance varies from +8 ohmsto
— 8 ohms; inputimpedance is 25K + 5% with
standard balanced bridging input; 44.76K
+5% at unbalanced remote-protect con-
nector input. Hum and noise (20Hz-20KHz) is
120 dB below 600 watts into 8 ohms; typically
128 dB. The turn-on is switch-selectable for
instantaneous or 4-second delay.

The Delta/Omega TMZ2000 is priced at
$2,995.00.—Crown International, 1718 W.
Mishawaka Rd., Elkhart, IN, 46517.

ANALOG MULTIMETERS, model DP-300,
model DP-306, model DP-310, and model
DP-316 all feature shock-absorbing PCB
mounting; taut-band meter; low 25-ohm and
30-ohm mid-scales. They measure up to
1200 volts AC and DC, and feature a 0.3-volt
DC scale. They will withstand a 5-foot drop.

CIRCLE 120 ON FREE INFORMATION CARD

The model DP-300 and DP-306 also fea-
ture a — 60°F to +482°F temperature range,
while the model DP-310 and the model
DP-316 feature a continuity buzzer for test up
to 500 ohms, a built-in hye tester (0-1200), and
a dB range of —10 to +23/31/43/51/63.

The model DP-300 is priced at $40.00; the
model DP-306 is priced at $45.00; the model
DP-310 is priced at $47.50, and the model
DP-316 costs $52.50.—A.W. Sperry Instru-
ments, Inc., 245 Marcus Boulevard, Haup-
pauge, NY 11788.

VIDEO TUNER, model AVS-2100, combines
an electronically tuned, digitally synthesized,
133/134 channel, cable-ready tuner; a pre-
amplifier with special signal-processing ca-
pabilities, and a microprocessor-controlled
input/output switcher.

CIRCLE 121 ON FREE INFORMATION CARD

The model AVS-2100 also features ran-
dom-access tuning via the remote-control
unit. The direct-access remote-control unit al-
lows the user to select one of two video-input
sources, in addition to a home computer or
videogame. The user may also select syn-
thetic stereo via remote control.

The model AVS-2100 is priced at
$590.00.—Jensen Sound Laboratories,
4136 North United Parkway, Schiller Park, IL
60176. R-E

Elecironics MiREADS

CALL NOW
AND

RESERVE
YOUR SPACE

e 6 X rate $605 per each insertion.

® Reaches 235,323 readers.

® Fast reader service cycle.

e Short lead time for the placement of
ads.

e We typeset and layout the ad at not
additional charge.

Call 212-777-6400 to reserve space.
‘ Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
| to: mini-ADS. RADIO-ELECTRONICS,
200 Park Ave. South. New York, NY
‘ 10003.

“A

SURPLUS ZENITH SSAVI TV DE-
SCRAMBLER - This is the real McCoy man-
ufactured by Zenith and used by UHF Station
operators in: Ann Arbor Ch 31, Baltimore Ch
54, Chicago Ch 66, Dallas Ch 27, Min-
neapolis St. Paul Ch 23, San Jose Ch 48, St.
Louis Ch 30, Tulsa Ch 41, Washington Ch 50,
Boston Ch 27. This unit delivers picture &
sound out of TV, no internal connections.
Complete with power adaptor (24 & 12 volt
dual). Fast shipping, insured direct to you
from Detroit. To order: send check or money
order $189.00. VIDEO ELECTRONICS,
3083 Forest Glade Dr, Windsor, Ontario
N8R-1W6. Quantity Orders (519) 944-6443.

SHEET METAL WORKER - The 24" TRIOK
is a Press Brake, Shear and Slip-roll
machine-perfect for research and develop-
ment or maintenance shops. Over a
thousand machines world wide in little to the
largest companies. For free literature on this
and our other sheet metal working machines
contact: PACIFIC ONE CORPORATION,
513 Superior Ave. Suite K404, Newport
Beach, CA 92663, (714) 645-5962.
CIRCLE 78 ON FREE INFORMATION CARD

TELTONE’S TRK-957 KIT makes it easier
‘and less expensive to breadboard a low-
| power, central office quality DTMF detection
| system. The included M-957 DTMF Receiver

decodes 12 or 16 digits and operates from 5 to
| 12V dc. The sensitivity, wide dynamic range,
noise immunity, and low-power consumption
make it ideal for telephone switching, com-
puter and remote control applications. The
| TRK-957 DTMF Kit is only $24.75. To order
| call: TELTONE, 1-800-227-3800, ext. 1130.
UIHCLE 5 ON FREE INFORMATION CARD
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STOPSLIP* PADS eliminate sliding of parts
and acts as “third hand". Extremely high fric-
tion coefficient. Available in convenient desk-
top sizes, 2mm thick, green color, can be cut
with scissors. Simple clean-up with soap and
water. StopSlip* pad 250mm > 250mm x
2mm priced under $10. Free sample. SOL-
DER ABSORBING TECHNOLOGY INC.,
South End Bridge Circle, Agawam, MA
01001. Toll free #1-800-628-8862.
CIRCLE 14 ON FREE INFORMATION CARD




Eleclrenies [(T[11=/2\DS

CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $605 per each insertion.

® Reaches 235,323 readers.

e Fast reader service cycle.

e Short lead time for the placement of
ads.

e We typeset and layout the ad at no
additonal charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
to: mini-ADS, RADIO-ELECTRONICS,
200 Park Ave. South, New York, NY
10003.

COVER STORY AUDIO KITS from Radio
Electronics 5-6/78, 2/80 and 3-4/81. Our $89
Graphic Equalizer (.02% THD, 12 bands,
92dB S/N), $40 PLM-1, and $120 ASRU
(Noise Filter/Expander increases dynamic
range by 18dB) are attractive, excellent per-
formers. Free shipping with prepaid orders.
Free catalog with lots more. SYMMETRIC
SOUND SYSTEMS, 856J Lynn Rose Ct.,
Santa Rosa, CA 95404. (707) 546-3895.
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ONE MAN CRT FACTORY, easy operation.
Process new or rebuild old CRT's for tv's,
bus. machines, monitors, scopes, etc.
| Color, b&w, 20mm, foreign or domestic.
36 ft. space required. Profits??? Average
CRT rebuilding cost — $5. Sell for $100 =
$95 profit; x 5 CRT's = $475 daily; X 5
days = $2375 weekly profit. Higher profits
outside U.S.A. Investigate this opportunity
today. We service the entire world. Write
or call: CRT Factory, 1909 Louise St.,
Crystal Lake, Il. 60014, (815) 459-0666.
CIRCLE 57 ON FREE INFORMATION CARD

45-PIECE

COMPACT ELECTRONIC TOOL KIT

A complete assortment of high quality tools.
Includes: 13 screwdrivers; 10 pc. hex key set;
adjustable wrench; groove-joint plier; cutter;
chain & long nose pliers; wire stripper; knife
and replacement blades; soldering iron; sol-
der, desoldering wick; soldering aid; heavy-
duty padded zipper case. Model K-Z3 $99.00
postpaid. We accept Mastercard, Visa and
American Express or check. 100% satisfac-
tion guaranteed or full refund. To order, call
1-800-225-5370. (In MA call (617) 272-5051.)
Contact East, Inc. P.O. Box 160 Burlington,
MA 01803.
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VIDEO CASSETTE REMINDER VHS and
BETAMAX—Prolongs the life of tapes and
tape heads. Saves time and is fully autormnatic.
$49.95 plus 5% shipping and handling.
Check or money order. No COD'S please.
Send $2.00 for catalog on Video, Computers,
and telephones. Bay State Electronics, P.O.
Box 263, Accord, Mass. 02018. For records:
Fred Means, 1 Tick Tock Ln., Weymouth,
MA 02189, (617) 335-6249.

MINIATURE %W 5% CARBON FILM RE-
SISTORS offer superior overall performance
characteristics compared to carbon composi-

tion resistors - at significant cost savings! EIA |

color coding. 1 ohm thru 10 megohm. $3.75
per hundred per value. Mastercard, Visa,
American Express, accepted. Please add
$2.00 for shipping. California residents add
6% Sales Tax. No C.0.D. ACORN INDUS-
TRIAL ELECTRONICS P.O. Box 10846,
SANTA ANA Ca. 92711. 1300-D E. Edinger
Ave., Santa Ana, Ca. 92705. (714)
547-8424.
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MODERN ELECTRICS. Miniature souvenir
of the first publication ever produced by Gerns-

back Publications. This issue appeared in |

April 1908—just 75 years ago. You can own
your own reprint of this unique first edition for
just $2.50 plus 75¢ P&H. It's available from
R-E BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003
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VIDEO
SCRAMBLING

TECHNIQUES

SUBSCRIPTION TV MANUAL. This infor-
mation packed book details the methods
used by subscription TV companies to
scramble and descramble video signals.
Covers the sinewave, gated pulse, SSAVI |
system, and the methods used by most cable |
companies. Includes circuit schematics, the-

ory, waveforms and trouble shooting hints.

Only $12.95 puls $1.50 first class shipping ‘
and handling. RANDOM ACCESS, Box

41770R, Phoenix, AZ 85080. ‘
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RCA Manual Details Video Systems In-
stallations. New 52-page manual, including
36 simplified connection diagrams, guides
layman and professional in hook-up of all
makes of VCR, Video Disc, TV games, home
computers, video cameras and TV sets. Get

the handbook (1J7193) from your RCA Dis- |

tributor/Dealer, or send $1.95 postage/hand-
ling to RCA Distributor and Special
Products Division, P.O. Box 597, Wood-
bury, NJ 08096.
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This will be
coming to you
when you
subscribe to
Radio-Electronics:

* HELPFUL
CONSTRUCTION
ARTICLES . . .

Test Equipment
Hi-Fi Accesscries
Telephone Accessories
Music Synthesizers
Computer Equipment
Automotive Equipment
Intruder Alarms

Home & Car
Video Accessories

* NEWS ON NEW

TECHNOLOGY . . .
Computers
Microprocessors
Satellite TV
Teletext
Automotive Electronics
Speech Synthesizers
IC Applications

e FASCINATING
“HOW TO DO IT"
ARTICLES . . .
Build Your Own
Projects
Make Your Own PC
Boards
Wiring Techniques
Soldering and
Desoldering
Design and Prototyping

HOW TO REJUVENATE
ANTIQUE RADIOS

EI l i RE

COMPUTERS - VIDEO - STEREO - TECHNOLOGY - SERVICE

Portable
SHORTWAVE RECEIVER
Buyers guide

Insitle the new
767 COCKPIT
Build an

ACTIVE ANTENNA
for your VLF receiver

Back-to-school series
POWER AMPLIFIERS

Inexpensive and versatile
2 DVM CIRCUITS
you can build
+ Videogames + Hohby Corner
Y Computer Corner v Drawing Board
 State-01-Solid-State + Equipment Reporls
Radio-Electronics covers all
aspects of the fast moving
electronics field . . . featuring
COMPUTERS e VIDEO ¢ STEREO
TECHNOLOGY ¢ SERVICE
COMMUNICATIONS « PROJECTS

et 1t all!

Subscribe today to Radio-Electronics. Don't miss a single
issue and . . . you save as much as $7.03 off the

newsstand price.

When vou select one of the subscription offers listed on the handy
coupon—you'll be assured of having your copy reserved,

even if it sells out on the newsstand. Make sure
you get all the excitement in every issue of
Radio-Electronics, every month, by
filling in and mailing the
coupon, today.

Mail to: Radio-Electronics
PO. Box 2520, Boulder, CO 80322

* HOW YOU AND THE COMPUTER

CAN BE FRIENDS . . .
Getting Started
Programs, Circuit

Design, Games
A/D-DVA Interfacing
Peripheral Equipment

* NEW AUDIO DIMENSIONS
FOR YOUR PLEASURE . ..
Noise-Reduction Devices
How to Connect that
Extra Add-On
Hi-Fi Accesscries
New Technology

e TV WONDERS FOR YOUR
FUTURE . . .

Latest Receivers and
Circuits

The Home Entertainment
Center

Projection TV Today

Satellite TV Receivers

Jack Darr’s Monthly
Service Clinic

Service Problems and
Solutions

* AND you also get these
regular MONTHLY FEATURES:

* LOOKING AHEAD
by Dave Lachenbruch

» HOBBY CORNER
by "Doc” Savage

» STATE-OF-SOLID-STATE
by Bob Scott

* WHAT'S NEWS. new
products, stereoc news

* VIDEOGAMES, new
producis. game reviews

« and NEW IDEAS, STEREO
PRODUCTS, NEW
COMPUTER PRODUCTS

FOR HOME/JOB and
MUCH MORE!

O | year—12 issues only $14.97 (You save $3.03 off newsstand price.)

Every Month!
Get the Best—Mail Today!

[J Payment Enclosed

[ 2 years—(Save More)—24 issues—$28.97 (Save $7.03 off the newsstand price.) [1 Bill Me
Name
(please print)
Address
City State Zip Code

Otter Valid In U.S. Funds Only,

Allow 6-8 weeks for delivery of first issue

Canada—Add 53.00 per year

All other countries—Add 57.50 per year
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DESCRAMBLING

Learn the theory behind cable-TV signal-scrambling
techniques by investigating a descrambling circuit.

FRED MEANS

IT IS ESTIMATED THAT BY THE END OF THIS
decade, almost ninety percent of all
households will be wired for cable televi-
sion. One reason for cable TV’s popu-
larity is the excellent reception of local
television broadcasts that it provides. An-
other reason is that several premium (pay)
channels—that cannot be received with-
out cable service—are offered. To prevent
unauthorized persons (or non-subscrib-
ers) from viewing those premium chan-
nels, the signals are often scrambled.
That is, the video signals are processed so
that they can’t be viewed on a normal
TV—even one that is wired for cable—
unless some device is used to decode or
descramble them.

There are several techniques that cable-
TV companies are now using to scramble
their signals. In this article, we'll take a
look at one of the more popular methods

WARNING
The legality of the use of privately
owned or built devices to receive or de-
code cable TV broadcasts is currently a
subject of much controversy, debate, and
litigation.

In certain instances, the TV cable com-
panies and the FCC have taken the posi-
tion that receiving and decoding cable-TV
broadcasts without paying for them is
“theft of service.”

This article merely explains how one
decoding device functions and is con-
structed. Prior to your using such a de-
vice, however, you are advised to obtain
independent advice as to the propriety of
such use based upon your individual cir-
cumstances and jurisdiction.

used today: the inband gated-sync meth-
od. We will explain the theory behind
inband gated-sync scrambling/descram-
bling; and to further help you to under-
stand and become familiar with the
theory, we’ll discuss a descrambling cir-
cuit that you can experiment with.

How is a signal scrambled?

Before we can understand what a
scrambled signal is, we have to take a look
at a normal signal. Such a normal signal
contains horizontal- and vertical-syn-
chronizing pulses that are sent during the
horizontal- and vertical-blanking inter-
vals respectively. (During those blanking

VIDED

il

HORIZONTAL
BLANKING

| COLOR
PULSE SYNC
HORIZONTAL BURST
PULSE

|
|
SYNC | |
| |
| |
gl

b

intervals, the picture tube’s electron beam
is cut off as it retraces horizontally or
vertically.) Those synchronizing pulses
are among the most important parts of a
standard TV signal. They are picked up
by synchronizing circuits in the television
set and are used to stablize the picture.
Figure 1-a shows part of a normal, de-
modulated, television signal that you
would see, for example, after the TV’s
video-detector stage. The horizontal-
blanking pulse can be seen in its proper
place in the signal. (The vertical-blanking
interval—when the electron beam snaps
back to the top left corner of the screen to
begin a new picture field—is not shown.)
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FIG. 1—THE INBAND GATED-SYNC scrambling method moves the horizontal-blanking pulse of a
normal signal (&) into the video portion of the signal (b).
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Now we can explain how the inband
gated-sync scrambling method works. In
that scrambling method, the level of the
horizontal-sync and colorburst informa-
tion is changed so that it is the same as that
of the video information, as shown in Fig.
1-b. (The suppressed information is still
within the signal’s 6-MHz bandwidth,
thus the word “inband.” The “gated-
sync” portion of the term means that dur-
ing the horizontal-blanking interval, a
gating signal is used to change the level of
the signal.)

Because of the change (about 6 dB) in
the level of the horizontal-blanking pulse,
the TV’s horizontal- and color-synchro-
nization circuits do not pick up the pulses
they need for synchronization. Therefore,
the picture that you see is not stable—it is
out of horizontal sync and the picture’s
color is also poor. The audio is not af-
fected, though. Unlike many of the over-
the-air scrambling schemes, the audio is
not scrambled in the inband gated-sync
method; it is simply passed through.

Descrambling the signal

We can see that to descramble the sig-
nal, it will be necessary to place the hori-
zontal-blanking and -sync pulses back
into their proper location. But first we
must locate the hidden pulses. In the in-
band gated-sync signal, the horizontal-
sync pulses are modulated on the sound
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FIG. 2—WE CAN DECODE A SCRAMBLED SIGNAL by adding a correction signal to it, thus restoring

the horizontal-blanking pulse to its proper location.

carrier of the video signal. And because
the sound carrier is 4.5 MHz above the
picture carrier, we know where to look for
the hidden sync pulses. For example,
channel 3, whose picture carrier is at
61.25 MHz, has its sound carrier at 65.50
MHz. Therefore, if you wanted to decode
signals from a cable system that used
channel 3 as its output, you would have to
look for the horizontal-sync pulses at
65.50 MHz. However, for a cable system
that has its output on channel 2 (55.25

FIG. 3—THE SCHEMATIC of the descrambler is shown here. Note that the values of some components
should be changed for operation at different frequencies. The descrambler can be used even with
cable-ready sets. See the text for information.

MHz), the horizontal-sync pulses are on
59.75 MHz, and so on.

Once we extract the horizontal-sync
pulses, they can be used, along with the
aid of some time-delaying circuits, to
create a correction signal. The correction
signal can then be added to the input sig-
nal to put the horizontal-blanking and
-sync pulses back where they are sup-
posed to be. What we want to do is to add
a small DC voltage to the input signal but
only during its video portion, not during
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FIG. 4—THE OUTPUT OF IC1 (pin 5) should have a minimum amount of video between the sync pulses.

the blanking interval. That process is
shown in Fig. 2. The result of the de-
scrambling process should be the original
waveform shown in Fig. 1-a.

Circuit description

The schematic of a circuit that will do
what we want is shown in Fig. 3. First
we'll look at the power supply. The circuit
can be powered by an AC adapter that has
an output from 14 to 18 volts DC at 100
mA. The 7812 regulator, IC3, provides 12
volts DC to the rest of the circuit. The
input and output of the regulator are fil-
tered by capacitors C20 and C21. Zener
diode DI is used to provide +5 volts for
IC2, a 74123 dual retriggerable monosta-
ble multivibrator.

Transistor Q1 provides a small amount
of gain to the input signal—that compen-
sates for any losses caused by the de-
scrambling circuit. Transistor Q2, a
BFQ85, is also used as an amplifier. But it
will amplify only signals of a certain fre-
quency. That frequency is determined by
the setting of two tuned circuits. The first
tuned circuit is made up of Tl and C3. Its
resonant frequency will be set to shunt the
video portion of the input signal to
ground, while letting the audio portion of
the signal through. The other tuned circuit
1s made up of T2 and C1. That is set to

pass only the audio portion of the input
signal. Potentiometer R1 can be used to
vary the level of the signal at the output of
the tuned circuit. Adjustment may be nec-
essary because the inputs to the decoder
from different cable-TV systems often are
at different voltage levels.

After being amplified by Q2 and passed
through the CI-T2 filter, the signal is fed
into IC1, an MCI1330A1P low-level video
detector. (That signal contains the audio
information of the input signal—where
the sync pulses are hidden.) The tuned
circuit (L2 and C18) associated with IC1 is
also tuned to the frequency of the audio
carrier of the input signal. That is, 65.50
MHz for channel-3 operation, 59.75
MHz for channel-2 operation. So, if oper-
ation on channel 3 is required, the value of
C18 must be 68 pE. Operation on chan-
nel-2 requires C18’s value to be 82 pF.

By changing the resonant frequency of
the tuned circuits, the descrambler can be
used at other frequencies than those of
channel 2 or 3. For example, if your TV is
*“cable-ready™ you would want to de-
scramble the output of the tuner section.
The output of the tuner is usually at 45.75
MHz (video carrier). The audio carrier is
therefore located at 50.25 MHz. The
tuned circuits could be adjusted for those
frequencies by changing capacitors Cl

le 4 INCHES |
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FIG. 5—THE COMPONENT SIDE of the decoder board. Note that there are only 7 connections to be
made on this side of the double-sided board, so plated-through holes are not necessary.

and C3 to 10 pF, and changing the value of
CI8 to 130 pE.

The output of IC1 (pin 5) is the demod-
ulated horizontal-sync pulses, as shown
in Fig. 4. Most of the video on pin 5 of IC1
should be filtered by C13 and the input of
Q3 (provided that the video is below the
level that is needed to turn Q3 on).
However, there will still be a small
amount of video present between the hori-
zontal-sync pulses. That video has to be
reduced—which can be done by fine-tun-
ing L2. (The result of too much video at
pin 5 is false triggering of IC2. That
shows up as streaking horizontal lines
across the picture.)

When watching non-scrambled sig-
nals, we do not need the sync pulses from
pin 5 of ICl. Therefore switch SlI is
provided to shunt the sync pulses to
ground. When the switch is open,
however, the sync signals are sent to tran-
sistor Q3, which is used as a buffer. From
there, the horizontal-sync signals are sent
to IC2, a 74123 dual monostable multi-
vibrator.

We use IC2 to form the horizontal-
blanking interval from the demodulated
sync signals. (The horizontal-sync pulses
from IC1 are not the proper pulse width
that we need.) The two R-C timing cir-
cuits associated with IC2 (at pins 6 and 7
and at pins 14 and 15) determine the pulse
width of the output. Potentiometer R17
can be adjusted to ““fine tune” the output
for the pulse width that is needed—I1
microseconds.

Once the proper pulse width is obtained
for horizontal blanking, the signal from
pin 5 of IC2 is fed to a voltage divider
made up of R10 and RI1l. (The value
shown for R11 works well when the input
signal’s level is between 50 to 70 milli-
volts. However, because different cable
systems have different signal levels, it
may be necessary to increase or decrease
the value of R11.) From the voltage divid-
er, the signal is fed to diode D2, where it is
used to raise the DC level of the input
signal—but as we mentioned before, only
during the video portion of the signal.

During vertical blanking and horizon-
tal blanking, no DC level is added to the
signal. In effect, by increasing the DC
level on the video—and only during the
video—we are returning (with the help of
the DC-restoration circuit in the TV) the
horizontal-blanking pulse and colorburst
information to their proper location on the
composite-video signal.

Building the circuit

For those of you who want to experi-
ment with the circuit we have been de-
scribing, we have included foil patterns
for a double-sided board in Figs. 5 and 6.
Although a double-sided printed-circuit
board is used, plated-through holes are
not necessary. That’s because there are
only seven connections that need to be

786} AHvNda3d

=
(=]



& RADIO-ELECTRONICS

f 4 INCHES *-;1'
FIG. 6—THE FOIL SIDE of the decoder board is shown here.
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FIG. 7—PARTS-PLACEMENT and off-board connections are shown here. Note that the jacks used
depend on your power source and RF connections. (We used a %-inch jack and F-type connectors.)

soldered on both sides. Figure 7 is a parts-
placement diagram for the board. Mount
the components as close to the PC board
as possible. When installing the electroly-
tic capacitors (C19, C20, and C21), be
careful to check for proper polarity. The
same holds true for the two diodes.
Transformers T1 and T2 must be modi-
fied so that they will fit into the holes on
the PC board. That is, one of the pins—

the one on the side of the transformer with
the part number— on each has to be cut
off. Be sure that when you install the
transformer, the pin that you cut does not
contact the PC-board’s ground trace that
runs under it.

To provide the regulator (IC3) with a
heat sink, it should be mounted with its
flat portion soldered to the board’s foil.
The leads of transistor Q2 (BFQ85) do not

need to be placed through holes in the
board. You can simply place it flat on the
PC board and solder the leads to the foil
(tack solder). Note that the dot on the
parts-placement diagram indicates the
collector lead. (Note that there is a dot on
the transistor’s package, too.) When we
assembled our prototype, we mounted it
in a plastic box and used an Y-inch jack
for the input from the AC adapter, and F-
type connectors for the signal input and
output. The connectors that you use in
your setup depend on what type of plug
your AC adapter has, and what type of RF
connectors you need to connect to your
TV and cable converter.

Checkout and alignment

Do not hook up this device unless-you
are properly authorized to do so. As we
continue, we will presume that you have
received the proper authorization.

The first step is to plug the output from
the AC adapter into J3. Using a voltmeter,
check for + 12 volts at the positive side of
C20. Then check that you have +5 volts
at pin 16 of IC2.

The next step is to tune to a scrambled
station and connect the circuit between a
cable-TV converter and your television.
(Jack J1is the input jack, and J2 is the jack
for output to your TV.) Make sure that
switch S1 is in the open position (not
shorting the output of IC1 to ground).
Then adjust potentiometers R1 and R17 to
approximately the “12 o’clock™ position.
To set the coils in their approximate loca-
tion, turn the slugs counterclockwise until
the top of the slug is even with the top of
the coil. Then turn the slugs clockwise as
follows: T1, 2 turns; T2 and L2, 3 turns.
With those adjustments in their approxi-
mate locations, you can go on to the fine
tuning of the circuit.

Using an oscilloscope, check the input
signal level. If it is between 50 to 70
millivolts, adjust Rl so that you have
about 4 volts on the collector of Q2. (As
mentioned previously, the value of Rll
may also have to be changed.) If the input
signal is higher than 70 mV or lower than
50 mV, you will have to increase or de-
crease the voltage on the collector of Q2
proportionally. Next use an oscilloscope
to look at the signal at pin 5 of IC1. Adjust
the 3 coils to keep the level of the video to
a minimum between the horizontal-sync
pulses. (See Fig. 4.) When adjusting the
coils, adjust them only Y4 turn at a time.
Those adjustments are critical and have to
be accurate. If you see streaking horizon-
tal lines through the television picture at
this point, it’s because you are getting too
much video and are false firing IC2.

Now, using an oscilloscope, look at the
signal at pin 5 of IC2. Adjust R17 until the
signal has a pulse width of 11 micro-
seconds. When the pulse width is correct,
you will be correctly gating the video sig-

continued on page 103
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FIG. 1—A SIMPLIFIED DIAGRAM showing the basics of the MHD power
generator is shown. As discussed in the text, the model that we'll build is
different in several respects.

jet, energy can be extracted and delivered to an external load.

We see that some of the major factors that govern the voltage
and current generated include the gas velocity and the magnetic
field strength. Also important are the electrical conductivity of
the gas, and the design and placement of the electrodes. Once
you build the basic model and have it working properly, those are
the factors that you should vary if you want to try to improve the
performance.

Minimizing losses

The design of an efficient MHD generator is not a easy task.
The study of electromagnetics, fluid mechanics, and heat trans-
fer are involved. However, let's look at some of the ways to
design a generator to keep losses to a minimum.

One of the most important loss factors is that of the Hall effect.
When electrons move through the magnetic field, they are sub-
jectto a force, F (called a Lorent: force), that is perpendicular to
both the direction of electron flow, u,, and to the magnetic field:
F = eu, ¥ B, where ¢ is the charge of an electron. As aresult of
that force, the electrons do not move in a straight path between
the electrodes. Instead. they tend to flow to one end of the
collecting electrode; thus, an electric field is generated.
However, the electrode simply shorts the electric field, and so
short-circuit currents flow in the electrodes and dissipate power.
Those Hall-effect losses can be reduced by using a segmented
electrode, as we will do in our model. That is, instead of using
one pair of plate-like electrodes as shown in Fig. 1, we will use
three smaller, independent sets of electrodes.

End loss is another factor that can reduce the effeciency of an
MHD generator. End loss occurs because a shunt path between
the electrodes is provided by the gas at the entrance and exit
points of the generator channel. If the conductivity of the gas is
high. the shunt currents at each end can introduce significant
losses. End losses are reduced as the length of the channel
increases with respect to its width. They can also be reduced by
extending the magnetic field past the electrodes.

There are also electrode losses due to the fact that the gas at the
electrodes is cooler than that of the rest of the chamber, and thus
its conductivity is low. Those losses can be reduced in our model
by keeping the flame as large and as hot as possible.

There are losses due to to skin friction (fluid dynamic loss).
And there are also losses due to heat transfer (which can be
reduced by increasing the ratio of channel volume to surface
area). Because we are using permanent magnets in our model,
we will not concern ourselves with losses due to producing the
magnetic field. However, in a commercial MHD plant. those
losses would be an important consideration.

How does a gas conduct?

The gases used in the MHD generator become conductive
through a process known as thermal ionization. As the tempera-
ture of the gas is increased, the kinetic energy of the bound

electrons increases until it reaches a point where the electrons are
no longer bound to the atoms of gas. At that point. because of the
free electrons, the gas becomes electrically conductive. That
high-temperature, electrically conductive gas is called a plasma.
In the plasma, along with the free electrons, there are also
positive ions of gas (the atoms from where the electrons were
originally bound). It is those free electrons and positive ions that
are captured by the electrodes in the plasma, thus inducing the
load voltage.

The temperature required to ionize a gas is usually extremely
high, about 4500°C. We can reduce the ionization temperature
by seeding the gas with an alkali metal that readily ionizes at
much lower temperature. (An alkali metal is univalent—it has
only one outer-shell electron, thus it ionizes at a relatively low
temperature.) Potassium nitrate (which we'll use) and cesium
nitrate are two alkali-metal salts that are commonly used for that
purpose. We will use a small butane torch (with an output of
about 1370°C) to achieve the temperature needed to ionize the
seeded gas.

Why MHD?

New research is being conducted on the MHD generator for
several reasons. First, the MHD generator promises to use fuel
more efficiently than conventional generators do, especially
when it is used as a ropping cycele in a generating plant. In other
words, MHD generators will not be stand-alone plants. Let’s see
how they’ll be set up. '

After the hot gas passes through MHD the channel, it is too
cold to be sent to another MHD generator. However, that gas is
hot enough to operate a conventional steam turbine, thus produc-
ing additional electricity. A commercial power plant using an
MHD generator as a topping cycle is expected to be able to work
with an efficiency of over 45%. Present-day coal-fired plants that
use scrubbers obtain an effeciency of about 34%.

Another reason for renewed interest is that the MHD generator
can use all conventional fuels, and it can use high-sulfur coal in
an ecologically safe manner. (The particular fuel choice for an
MHD power plant would depend on where the plant was located.
For example, to make use of its large coal reserves. coal-fired
generators would probably prevail in the United States.) Scrub-
bers, which remove sulfur from the smokestack emmisions of
coal plants, are not needed for MHD generators because the
sulfur combines chemically with the ion seed and can then then
be separated and sold. In a coal plant, the sulfur is left in a
useless limestone sludge.

There are some problems that have yet to be overcome. First
the cost of MHD generating plants has to become economically
competitive with other types of electric plants. And the re-
liability and life expectancy of MHD generators has to be in-
creased. The major problem is that the electrodes deteriorate
quickly because of the extremely high temperature of the gas in
the generator. However, work has been done (at Avco Everett
Research Laboratory) to suggest that water-cooled copper elec-
trodes with stainless-steel and platinum cladding could have a
lifetime of up to 8000 hours.

But. a question that remains unanswered is: How close is
MHD power generation to being commercially viable? The goal
of the National MHD Program (sponsored by the U.S. Depart-
ment of Energy) is to have commercial MHD power stations in
the early 1990’s. Technologically. that is a fair timetable. But
because of a lack of available funding. it is doubtful that com-
mercial plants will appear that soon. However, the USSR is
currently constructing their U500. That 500-megawatt. natural-
gas-fired MHD generator is expected to be completed before the
end of this decade.

Building the MHD generator

All of the materials that you'll need to build an MHD genera-
tor model are shown in Fig. 2. We'll begin construction with the
segmented-electrode assemblies. First mold and cut a block of



FIG. 2—ALL OF THE MATERIALS that you need to make a working MHD
generator model are shown here.

inch square, to use as a template for electrode spacing.

FG 4—THE BOTTOM SEGMENTED ELECTRODE is shown here before
installation.

clay approximately ¥ inch thick by 1% inches wide by 25 inches
long. Then center a piece of perforated construction-board
(about | inch square) on the clay block. That perforated board,
whose holes are spaced on Yio-inch centers, is used merely as a
template for spacing and inserting the graphite electrodes. You'll
want to make sure that the top and bottom electrode sets are
spaced similarly. Although the actual spacing is not important,
start by leaving %o inch between each electrode segment.

Next gently insert the electrodes through the board and clay as

FIG. 3—YOU NEED A PIECE of perforated costruction board, about one

FIG. 5—THE "PINOUT" of the electrode assemblies. In a commercial MHD
generator, each set of electrodes would feed its own inverter to be convert-
ed to AC.

PARTS LIST

Y2 pound modeling clay, oven baking

6 0.036-inch diameter carbon pencil leads

1 square inch perforated construction board

1 ounce potassium nitrate (KNOz)

1 Aleohol-lamp wick

3 Ceramic magnets %s x % x 1 inch

3 Steel (pole and support) pieces 0.095 x 1 x 3 inches

1 container with cover (about 1 x 3 inches) for alkali-salt solution

1 butane torch (Radio Shack 64-2164 or similar)
Miscellaneous—alligator-clip leads, ceramic paper

A kit of all parts is available from Images Co., South Richmond
Hill Station, Jamaica, NY 11419. The price of the kit is $30 includ-
ing the torch, $20 without the torch. Please add $2.50 to cover
postage and handling.

o

shown in Fig 3. Use three electrodes to begin with. You want
about Y-inch of the graphite to be sticking out on top (for
connecting to clip leads), and about Y2-inch into the channel. If
an electrode is too long, simply pinch and snap it at the desired
length.

To make the second (bottom) segmented electrode, form some
clay into a rectangular shape, ¥e % ¥ x 2 inches. (The thick-
ness of the clay should match the thickness of the center magnet
that you'll be using.) Now insert three graphite electrodes. Use
the perforated board to help set the spacing between electrodes
the same as in the top electrode set. The bottom segemented
electrode should be similar to that shown in Fig, 4.

When you have completed making the segmented-electrode
assemblies, remove the perf-board template. Wrap the units
loosely in aluminum foil and bake them in an oven at 375°F for
an hour and a half, leaving the door of oven open approximately 2
inches. After baking, remove the assembly and allow to cool.
Connect an alligator-clip lead to each of the electrodes. If you
want, you can connect all of the top segments together and all of
the bottom segments together, although in a commercial MHD
generator. each set of electrodes is connected to its own load (or
its own inverter to be converted to AC) as we show in Fig. 5. [fan
electrode breaks when you're connecting the test leads. use a
straightened paper clip to push the electrode out of the clay, and
replace it with a new one. You can also use that technique when
the electrodes wear out from use.

The next unit to construct is the seeder, which is used to feed
the alkali-metal salt solution into the flame. Almost any small
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FIG. 6—THE SEEDER USED in our model was made from a coin tube.

FIG. 7—ASSEMBLING THE POLE pieces and magnets to form the MHD
chamber couldn't be easier.

FIG. 8—THE ELECTRODE ASSEMBLIES should be placed between and on
top of the support pieces as shown.

container with a tight-fitting lid can be used for the seeder. (The
one shown in Fig. 6 was made from a plastic, tubular coin case
that was used to store nickels.) Drill a hole near the edge of the
lid large enough for the wick to pass through. Feed the wick
through the hole and replace the lid back onto the container. To
make the solution for the seeder, mix one part potassium nitrate
with three parts water.

The next step is to arrange the three ceramic magnets and the
three metal pole pieces as shown in Fig. 7. (Be sure to use
ceramic magnets. We have found that very poor results are
obtained if other magnet types are used.)

When that is done, we can install the electrode sets. Place the
bottom segmented electrode in first. Make sure that the clip leads
are attatched before inserting it between the magnets. To ensure
that the bottom electrode will fit snugly between the metal
support pieces, you may want to wrap some ceramic paper
around it.

The top set of electrodes just has to be placed on top of the
assembly. Make sure that that set is directly on top of the bottom
set. Leave about /4 inch between the tips of the top and bottom
segmented electrodes. When you attach clip leads to each of the
top electrode segments, your assembly should look like that
shown in Fig. 8.

Operation

Caution: Before you even turn the unit on, keep in mind that
the generator can get very hot, so be careful.

To operate the generator, fillthe seeder unit with the alkali-salt
solution. Make sure that the electrodes are between the two pole
pieces and not touching either side. Place the seeder unit at the
entrance of the channel with the wick facing into the channel.
You want the wick to feed into the flame just ahead of the nozzle
of the torch.

Connect one set of output leads to your voltmeter. Start on a
scale that reads about one volt. Following the manufacturer’s
instructions, start the torch and position it so that the base of the
flame is just touching the wick, with the main flame projecting

traight into the channel. Allow 20 seconds for the unit to heat
Ep, and try to obtain as large and as hot a flame as you can. You

hould then observe a voltage reading on your meter. With the
generator operating, cautiously move the torch one degree in
each direction. You will hit a point where the voltage-output
peaks. Don’t forget this rule of thumb: The larger and hotter the
flame you're able to maintain in the MHD generator, the higher
your voltage output will be.

Troubleshooting

Using your voltmeter, measure the potential between the elec-
trodes in each piece of clay. If a voltage is present, it is due to
moisture in the clay. (The voltage is coming from some elec-
trochemical reaction.) Either bake the clay again or wait 12 hours
for the moisture to evaporate. A simple check for moisture is to
set your meter to read resistance. If you get a reading between
electrode segments of anything other than infinity, there is some
moisture left in the clay.

If you fail to show any voltage when the unit is operating, use
an ohmmeter to check that none of the electrodes are broken in
the clay; also check all the test leads to be sure that they're in
good working condition. Check the seeder unit to be sure that
part of the wick is touching the flame. Otherwise it cannot feed
the salt solution to the generator. Also, double check the dimen-
sions of unit against the parts list and the photos.

Now that you have your MHD generator working, why not
experiment? For instanc_g:, try using more electrodes for better
coupling to the gas, or changing the electrode spacing. A dif-
ferent torch with a hotter output could be used. You could also try
using metals other than steel for the support pieces, or using
larger magnets to obtain a stronger magnetic field. After you've
experimented with changing all of the variables, why not let us
know what you come up with! R-E



REPAIRS AND
ADJUSTMENTS

THAT S\/G)(1U) GAN DD

JOHN D. LENK

Repairing and aligning VCR' isn't easy, but it is possible to do

some of the work yourself if you know how! In this article we'll
tell you what repairs and adjustments you can make using
standard test equipment.

P t 3 IN THIS MONTH 'S ARTI-
ar cle we'll be looking at
some VCR symptoms, and their likely
causes. We'll also look at the steps that

should be followed to be sure that your
VCR is properly aligned.

Precautions when installing a VCR

In addition to all precautions described
in the service or operating literature for
the VCR, keep the following points in
mind. Avoid placing the VCR in areas of
high temperature or high humidity. Ex-
posure to those environmental factors can
harm the VCR and (especially) the cas-
sette tape. The rear of the VCR should be
at least 4 inches from the wall to maintain
adequate heat dissipation. Make certain
that the TV fine-tuning has been properly
adjusted for either channel 3 or 4. The
VCR output is displayed on the selected
channel, but since that channel is not or-
dinarily used the fine tuning may not be
precisely adjusted. Play back a tape that
you know to be good, and adjust the TV
fine tuning to get the best picture. Also

make sure that the VCR fine tuning is
properly adjusted.

If you have the job of demonstrating
use of the VCR to someone, go over the
operating instructions of the instruction
manual in boring detail. Although opera-
tion of a VCR is simple to those familiar
with electronic equipment, it may not be
so to the general public, especially since a
YCR has many more capabilities, and
controls, than a TV. As a minimum, de-
scribe how to do the following: watch the
TV, record a TV program, record one
program on the VCR while watching an-
other on the TV set, use the automatic
recording timer to record while away from
home. play back a recorded tape. If you
can not do any of those yourself, do not
attempt to service that VCR until you have
studied the instructions, please!

One point often confused by those fa-
miliar with Beta or VHS, but not both, is
in loading and unloading the cassette.
With Beta, when the cassette compart-
ment lid is closed. the tape is automat-
ically loaded. For VHS, tape loading

occurs after the lid is closed and the pLAY
button is pressed.

To remove a Beta cassette, make sure
that the power is turned on, and that the
VCR is in the stor mode. Press EJECT,
remove the cassette, and close the lid.
When a Beta compartment lid is raised by
pressing the EJECT button, the tape is au-
tomatically unloaded, and the cassette
supply and take-up reels disengage from
the tape drive motors. (On some Beta
VCR's, the EiecT button cannot be
pressed except in the stop mode. In other
Beta VCR's, the esect button can be
pressed, dut does not actuate the circuit
unless the VCR is in sTOP.)

For VHS. when the stoep button is
pressed. the tape is unloaded. The cas-
sette can then be removed by pressing the
EJECT button to release the cassette hold-
Cr.

Checkout procedures for a VCR
Before we get into the detailed service

notes where we discuss specific problems

related to the major functional sections of
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a VCR, let us go over some simple, ob-
vious steps to be performed before you
start any service (and long before you tear
into the VCR).

If the video playback or the TV picture
is bad, set the program select switch to
TV and check picture quality for each TV
channel (using the TV channel selector).
If the picture quality is still bad, check for
defective antenna connections (or a faulty
TV). Also check the TV fine tuning.

If the TV picture is good when the
program select switch is set to TV, but the
video playback is not good. set the pro-
gram select switch to VCR, turn the TV to
the inactive channel (3 or 4), and check
reception on each channel by changing
the setting on the VCR channel selector.
If picture quality is bad, or there is no
picture on all channels, it is possible that
the TV fine tuning is not properly ad-
justed. If the problem appears only on
certain channels, the VCR fine tuning is
suspect (as is the VCR tuner).

If picture quality is good when viewing
a TV broadcast through the VCR, try re-
cording and playing back the program.

If noise is apparent (resulting in poor
picture quality on playback but not when
viewing through the VCR) it is possible
that the video heads are dirty (head gaps
are slightly clogged). If there is sound but
no picture, the video head gaps may be
badly clogged. If the playback picture is
unstable with a new TV set (never pre-
viously used with the VCR), it is possible
that the TV’s AFC circuits are not com-
patible with the VCR. (We'll discuss that
problem latter on.) If there is color beat
(rainbow-like stripes on the screen) the
problem may be interference rather than a
failure in the VCR or TV.

Let’s now go over specific symptoms
and possible causes for some basic VCR
troubles.

Record button cannot be pressed

Check that there is a cassette installed
and that the safety tab has not been re-
moved from the cassette. If necessary,
cover the safety tab hole with tape. (The
safety tab engages a plunger rod or switch
when the cassette is inserted and the lid
closed.) In most Beta systems, the rREC-
orD button cannot be pressed unless the
rod is pushed down by the tape. In VHS,
the tab prevents a switch from closing.
Closing the switch disables the record op-
eration. If you want to keep a recorded
program from being accidentally erased,
you break off the tab so that the plunger is
not pushed down, for Beta, or the switch
can close, for VHS, and the record func-
tion is disabled. If you want to record on a
cassette with the tab removed, cover the
tab hole with vinyl tape.

No E-E picture.

If there is no E-E picture, check that the
VCR program select switch is in the cor-

rect position. Also check the fine tuning
on the TV. (The term E-E, or Electric-
to-Electric, can be explained as follows.
When the VCR is in the record mode, the
record output circuit is also connected to
the playback input circuit so that the video
signal to be recorded can be monitored on
the TV. Since the magnetic components
(head, tape, etc.) have nothing to do with
that signal, and the signal is passed di-
rectly from one electrical circuit to an-
other, the function is called the E-E mode.
When the heads and tape are involved in
the normal record/playback cycle, the
term V-V, or Video-to-Video is sometimes
used.)

No color, or very poor color

If there is no color on playback, check
the fine tuning on the TV. If the VCR fine
tuning is misadjusted during record, color
may appear while recording, but may not
appear during playback. Always check
the fine tuning of both the VCR and TV as
afirst step when there are color problems.

Playback picture is unstable

If you have periodic problems of pic-
ture instability, check the following: Has
the VCR been operated in an area having a
different AC line frequency? While re-
cording, it is possible that a fringe-area
signal was weak (intermittently) so that
the video sync signal was not properly
recorded? During recording, could there
have been some interference or large fluc-
tuations in the power supply voltage?
Could the cassette tape be defective.
Could the tracking control be improperly
adjusted.

Both Beta and VHS machines have
some form of tracking control that adjusts
for minor variations between tapes re-
corded on one machine and played back
on another machine. If the physical dis-
tance between the control head and video
heads is different for the two machines,
the playback signals are not syn-
chronized, even though the servo is lock-
ed to the CTL signal. That condition can
be corrected by physically moving the
control/audio head stack in relation to the
scanner. (That is one of the recommended
service adjustment procedures for some
VCR’s.) But it is more practical to use the
front panel tracking control, which shifts
the relationship of CTL signal to the video
tracks electrically,

Snow or noise during playback only
Check the tracking control!

Sound but no picture

Check for very dirty video heads. The
same holds true for excessive black-and-
white snow,

Tape stops during rewind

If the VCR has a memory counter, is
the counter switch on? If the memory

switch is on, the tape stops automatically
at 999 during rewind (on most VCR's).

Rewind and fast-forward problems

If the rewind and fast-forward buttons
can not be locked or operated, check to
see if the cassette tape is at either end of its
travel If the tape is at the beginning, re-
wind does not function. Fast forward does
not function if the tape is at the end.

Cassette will not eject
Is the power on?

Feedback when using a microphone

Keep the microphone away from the
TV. Turn down the TV volume.

Tape-speed-related problems

Those include such things as a noise
band in the playback picture and picture
instability with too high or too low
pitched sound.

In some VCR's, the tape is automat-
ically locked to the correct speed by the
servo. However, many VCR’s also require
some manual switching. For example,
certain Beta VCR’s have a front-panel
switch to select between Beta Il and Beta

ITI, as well as a rear panel switch for Beta
L

Some VCR service suggestions

The following points sunimarize some
practical suggestions for servicing any
VCR.

Initial setup

When a VCR is first connected to a TV,
it is likely that the unused channel (3 or 4)
of the TV is not properly fine tuned. When
fine tuning the TV, operate the VCR in the
playback mode using a known good cas-
sette, preferably with a color program. If
you try to fine tune the TV in the record or
E-E mode, both the VCR and TV tuners
are connected in the circuit, and the pic-
ture is affected by either or both tuners.
With playback, the picture depends only
on the TV tuner. Once the normally un-
used channel of the TV is fine tuned for
best picture, the VCR tuner can be fine
tuned as necessary.

Replacing a tuner

In many VCR’s, the entire tuner is re-
placed as a unit in the event of failure,
although some manufacturers supply re-
placement parts for their tuners, and in-
clude adjustment procedures for the tuner
in the service literature. As a point of
reference, a typical VCR tuner (including
the IF) produces 1 volt P-P of video into a
75-ohm load. Typically, the audio output
from the tuner is in the —10- to —20-dB
range.

Replacing an RF modulator

In most VCR’s, the RF modulator must
be replaced as a package in the event of



failure. No adjustments or parts replace-
ment are possible. If you have proper au-
dio and video inputs (and power) to the
modulator, but there is no output (or low
output), the modulator is most likely de-
fective. As a point of reference, a typical
RF modulator produces 1000 microvolts
into a 75-ohm load (or 2000 microvolts
into a 300-ohm load) on the selected
channel.

Black-and-white picture circuits

Although the black-and-white (or lu-
minance) circuits of any VCR are very
complex, they are not the major cause of
trouble. Mechanical problems are on top
of the list, closely followed by servo and
system control troubles. Also, although
many circuits are involved, all of the cir-
cuits are found in three or four IC’s, If all
else fails, you can replace the few IC’s,
one at a time, until the problem is solved.
(If only mechanical problems were that
simple!)

The first step in servicing luminance
circuits is to play back a known good tape,
or an alignment tape. That will pinpoint
the problem to playback or record cir-
cuits, or both. Then run through the elec-
trical adjustments that apply to lumi-
nance, or picture, using the manufac-
turer’s procedures.

If playback from a known good tape has
poor resolution (picture lacks sharpness)
look for an improperly adjusted noise can-
celer circuit, and for bad response in the
video-head preamps. When making the
manufacturer’s adjustments, study the
stairstep or color-bar signals for any tran-
sients at the leading edges of the white
bars.

If the playback has excessive snow, try
adjusting the tracking control, since mis-
tracking can cause snow. Then try clean-
ing the video heads before making any
extensive adjustments. (Cleaning the vid-
eo heads clears up about 50% of all noise
or snow problems.) If neither of those do
the trick. then try electrical and mechan-
ical adjustments. Make mechanical ad-
justments only as a last resort (even
though snow and mistracking can be
caused by mechanical problems).

If playback of a known good tape pro-
duces smudges on the leading edge of the
white parts of a test pattern (from an align-
ment tape) or a picture, the problem is
usually in the preamps, or in adjustments
that match the heads to the preamps. The
head/preamp combination is not re-
producing the high end (5 MHz) of the
video signals. The adjustment procedures
usually show the head/preamp response
characteristics.

If you see a herringbone (beat) pattern
in the playback of a known good tape.
look for carrier leak. There is probably
some unbalance condition in the FM de-
modulators or limiters, allowing the origi-
nal carrier to pass through the demodula-

tion process. If very excessive carrier
passes through the demodulator, you may
geta negative picture. Recheck all carrier
lead adjustments.

Most adjustment procedures include a
check of the video output level (typically 1
volt P-P). If the VCR produces the correct
output level when playing back an align-
ment tape, but not from a tape recorded on
the VCR, you probably have a problem in
the record circuits. The record current
may be low (one symptom of low record
current is snow), or the white-clip adjust-
ment may be off. Look for details of those
two adjustments in the manufacturer’s lit-
erature.

Servicing color circuits

As in the case of black-and-white, the
color (or chroma) circuits of a VCR are
very complex. but not necessarily diffi-
cult to service (nor do they fail as fre-
quently as the mechanical section).
Again, the first step in color-circuit ser-
vice is to play back an alignment tape,
followed by a check of all adjustments
pertaining to color. As in the black-and-
white circuits, when performing adjust-
ments, you are tracing the signal through
the color circuits. (At least that is the case
in most well-written VCR service litera-
ture.)

There are two main points to remember
in regard to VCR color circuits. First,
most color circuits are contained within
IC’s, possibly the same IC’s as the black-
and-white circuits. Also, both circuits are
interrelated. If you find correct inputs and
power to an IC, but an absent or abnormal
output, you must replace the IC. A possi-
ble exception in the color circuits are the
various filters and traps located outside
the IC.

Second, in most VCR's, the reference
signal input to the color converters comes
from the same source for both playback
and record (from crystal-controlled os-
cillators). If you get good color on play-
back. but not on record, the problem is
definitely in the record circuits. However,
if you get no color on playback of a known
good tape, the problem can be in the color
playback circuits or in the common refer-
ence signal. A good place to start color
circuit signal tracing is to check any com-
mon source reference signals. Then check
the AFC signals. If any of those signals
are missing (or abnormal), the color will
be absent or abnormal.

The following describes a few VCR
color circuit failure symptoms, together
with some possible causes.

If you get a “barber pole™ effect, in-
dicating a loss of color lock, the AFC
circuits are probably at fault. Check that
the AFC circuit is receiving the horizon-
tal-sync pulses, and that the AFC voltage-
controlled oscillator (VCO) is nearly on-
frequency. even without the correction cir-
cuit. (Most electrical adjustments include

such a procedure.)

If the hue control of the TV must be
reset when playing back a tape that has
just been recorded, check the color sub-
carrier frequency using a frequency coun-
ter.

If you get bands of color several lines
wide on saturated colors (such as alternate
blue and magenta bands on the magenta
bar of a color-bar signal), check the auto-
matic phase-control circuits, as well as
the 3.58-MHz oscillator frequency.

If you get the herringbone (beat) pat-
tern during a color playback, try turning
the color control of the TV down to pro-
duce a black-and-white picture. If the her-
ringbone is removed on black and white,
but reappears when the color control is
turned back up, look for leakage in both
the color and luminance circuits.

If you get flickering of the color during
playback, look for failure of the automatic
color-control system. It is also possible
that one video head is bad (or that the
preamps are not balanced), but such con-
ditions show up as a problem in black-
and-white operation.

If you have what appears to be very
severe color flicker on a Beta VCR, you
may be losing color on every other field.
That can occur if the phase of signal is not
shifted 180° at the horizontal-sync rate
when one head is making its pass. The
opposite head works normally, making
the picture appear at a 30-Hz rate.

If you lose color after a noticeable
dropout, look for problems in the drop-
out-compensation circuit. Most VCR's
have some form of dropout compensation
circuit to sense any dropout of recorded
signal. Those circuits compensate for
dropout by using the preceding horizontal
line signal. It is possible that the phase
reversal circuits have locked up on the
wrong mode after a dropout. [n that case,
the color signals have the wrong phase
relation from line to line, and the comb
filter is canceling all color signals.

It’s usually easy to spot total failures in
the servo system. If a servo motor fails to
operate, check that the power is applied to
the motor at the appropriate time. If power
is there, but the motor does not operate,
the motor is at fault (burned out, open
windings, etc.). If the power is absent,
trace the power-supply line back to its
source. See if the system control circuits
(usually a microprocessor) are delivering
the necessary control signals.

The problem is not so easy to locate
when the servo fails to lock on either (or
both) record and playback. If the control
signal is not recorded (or is improperly
recorded) on the control track during rec-
ord, the servo cannot lock properly during
playback. So your first step is to see if the
servo can play back a properly recorded
tape.

There are usually some obvious symp-
toms when the servo is not locking prop-
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erly. Often there is a horizontal band of
noise that moves vertically through the
picture if the servo is out of sync during
playback. The picture may appear normal
at times, possibly leading you to think
that it is an intermittent condition. With a
true out-of-sync condition, the noise band
appears regularly (even though moving)
and may cover the entire screen at times.

The symptoms for failure of the servo to
lock during record are about the same as
during playback, with one major dif-
ference. During record, the head-switch-
ing point (the point where head A is
switched off and head B switched on,
usually appearing as a break in the hori-
zontal noise band) appears to move ver-
tically through the picture in a random
fashion.

Another way to check if the servo is
locking on either record or playback in-
volves looking at some point in the rotat-
ing scanner or video-head assembly under
fluorescent light. When the servo is lock-
ed, the fluorescent light produces a blurr-
ed pattern on the scanner that appears
almost stationary. When the servo is not
locked, the pattern appears to spin. Try
observing the scanner of a known-good
VCR under fluorescent light. Stop and
start the VCR in the record mode. Note
that the blurred pattern spins when the
scanner first starts, but settles down to
almost stationary when the servo locks.

Once you have studied the symptoms
and checked the servo playback with a
known good tape, you can use the results
to localize the trouble in the servo. For
example, if the servo remains locked dur-
ing playback of a good tape, you can as-
sume that the circuits between the control
head and servo motors are good.

Keep in mind that servo troubles may
be either mechanical or electrical, and
may be the result of either improper ad-
justment or component failure (or both).
As a general guideline, if you suspect a
servo problem, start by making the elec-
trical adjustments that apply to the servo.
That may cure the servo problem. If not,
you will at least see if all of the servo-
control signals are available. A block dia-
gram of a servo-control system is shown
in Fig. 16. That diagram shows where in
the servo system the control signals are
found. If one or more of the signals are
missing or abnormal, you have a good
starting point for servo troubleshooting.

If the VCR has rubber belts to drive
servo motors, the belts may stretch (or be
otherwise damaged) and cause servo
problems. If you have replacement belts
available, compare the used VCR belts for
size. Hold a new and used belt on your
finger under no strain. If the used belt is
larger, or does not conform to the new
belt, install the new belt and recheck the
servo for proper locking.

Keep in mind that the servo adjust-
ments may be so far from normal that the
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FIG. 16—BLOCK DIAGRAM of a VHS servo system. This diagram shows the location of all of the typical

servo control signals.

servo simply cannot lock up. The only
sure way to check that is to run through the
servo adjustments.

Interchange operation

When a VCR plays back its own record-
ings with good quality, but the playback of
tapes recorded on other machines is poor,
the VCR is said to have interchange prob-
lems. Such problems are almost always
located in the mechanical section of the
VCR (usually in the tape path) and are
often the result of improper adjustment.
The simplest way to make interchange
adjustments is to monitor the RF output
from the video heads during playback and
adjust elements of the tape path to pro-
duce a maximum, uniform RF output
from a factory alignment-tape. Generally,
the output is measured at a point after
head switching so that both heads are
monitored. But always follow the man-
ufacturer’s alignment procedures.

Wow and flutter

As is the case with audio recorders,
wow and flutter are almost always present
in all VCR’s. To find out how much wow
and flutter are present, use the low-fre-
quency tone recorded on the alignment
tape and a frequency counter connected to
the audio line at some convenient point.
Typically, the low-frequency tone is on
the order of 333 Hz, and an acceptable
tolerance is =0.03%. You will probably
use the period mode of the frequency
counter to make that measurement. You
can also use the special wow-and-flutter
test equipment found in audio and hi-fi
shops, but it is not really necessary. Any
wow and flutter that does not show up
when using the alignment tape and fre-

quency counter is most probably not ob-
jectionable. The cause of wow and flutter
can be either electrical or mechanical in
origin.

Servicing systems-control circuits

Each VCR has its own system-control
functions, and you must learn those func-
tions to properly service any VCR.
However, all system-control circuits have
elements in common. In most VCR’s,
microprocessors accept logic-level con-
trol-signals from the VCR operating con-
trols, and from various tape sensors. In
turn, the microprocessor sends control
signals to the various circuits, as well as
drive signals to solenoids and motors. We
will concentrate on the stop control-func-
tions here, since those stop (or failure)
functions are most likely to confuse those
not familiar with VCR’s.

Figure 17 shows the basic circuits of a
VHS-system stop control. The VCR is
stopped when the sTop button is pressed,
when the tape runs to either end (forward
and reverse), or when there is mechanical
trouble.

Both ends of a VHS tape are trans-
parent. The tape passes between an end-
sensor lamp and two end-sensor pho-
totransistors. When the tape reaches ei-
ther end (supply or take-up), the light
passes through the transparent portion of
the tape onto one of the phototransistors.
When either phototransistor receives
light, it applies a signal to the IC, which
stops and unloads the VCR. The VCR
also stops should the end-sensor lamp
fail. Without that feature, the tape could
break at either end. If the lamp burns out,
the cathode voltage of the Zener diode
increases, and the increase is applied to
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and excess humidity conditions.

the stop-system IC through the or gate.
The end-of-tape condition can be simu-
lated by exposing the phototransistors to
light; that should result in an immediate
stop and unload. The end-of-tape function
can be disabled (for service) by covering
the phototransistor with opaque tape or a
cap. Do not remove the light source for the
end-of-tape sensor on a VHS machine!
That is sensed as a lamp-failure condition
by most VHS units.

When changes of temperature and hu-
midity cause condensation of dew on the
surface of the video scanner, that is de-
tected by the dew sensor; and the stop
mode is produced to prevent damage to
the tape and mechanism. In Fig. 17, the
dew-sensor output is applied to the IC
through the or gate. When relative hu-
midity is less than about 80%, the resis-
tance of the dew sensor is about 100
megohms. When humidity increases
above about 80% the resistance drops to
about 3 megohms, and the voltage at the
junction of the sensor and the resistor in-
creases. That increase is applied to the IC
through the or gate, and stops the VCR.

The reel-lock circuit detects when the
reel motor has stopped rotating, except
when the tape should not be running at the
normal speed (unloading, loading, pause,
step slow, etc.). The NAND-gate output is
high when the reel disk is rotating, or
when operating mode signals are applied
to the or gate. When reel rotation stops,
the NAND-gate output goes low, and the [C

SYSTEM used in a typical VHS recorder. Its functions include sensing end-of-tape

causes the VCR to unload and stop. That
can be prevented by applying an override
signal to the or gate. The rotation-detec-
tion signal is developed by diode detec-
tors, a Hall-effect element, and magnets
(usually embedded into the reel counter-
pully). When the reel is rotating, the mag-
netic field also rotates, and causes the
Hall element to produce a current. That
current is rectified and doubled by the
detector to become the rotation-detection
signal. If rotation stops, the alternating
current stops, as does the detection sig-
nal, and the IC removes power to the tape-
drive motor, preventing damage to the
tape. The detector can be checked by
holding the take-up reel. That causes the
take-up clutch to slip (to prevent damage)
but the detector senses that the reel is not
turning, and produces an automatic stop.

The cassette-holder trouble-detection
circuit detects if the cassette holder is in
the eject condition (by sensing a switch
that is operated by the holder). If the eject
button has been pushed, the VCR is
placed in the stop mode by the switch. To
disable the cassette-holder-trouble func-
tion (that is often necessary to do during
service), locate the mechanism that actu-
ates the switch and hold the mechanism in
place with cellophane tape. In many
cases, it is possible to operate the VCR
through all its modes without a cassette
installed if the switch can be actuated
manually. Always check that all automat-
ic-stop functions work, and that all by-

passes and simulations (covers on lamps,
tape on switches, etc.) are removed after
service!

Beta VCR’s have similar stop functions
(in the event of trouble) but the circuits are
different. The two major differences are in
the end-of-tape and reel sensors. Both
ends of Beta tape are covered with foil.
When the foil at the start of the tape ap-
proaches a forward sensor coil (the coil of
an oscillator), the Q of the sensor coil
decreases, as does the oscillator output
(indicating that the tape is at the start
position). The rewind sensor operates the
same way, except that the rewind-circuit
oscillator-signal output drops when the
foil at the end of the tape passes the os-
cillator coil (placing the VCR in the stop
mode, and indicating that the tape must
be rewound). For Beta, the end-of-tape
foil can be simulated by placing a piece of
foil near the coil of either sensor.

The reel-sensor circuit of a Beta VCR
usually consists of a phototransistor and
an LED, arranged around the base of a

take-up reel as shown in Fig. 18. The

phototransistor receives light from the
LED:; the light passes through the slots at
the bottom rim of the take-up reel base
while the reel is in motion. When the
take-up reel stops rotating, the light is
blocked off from the phototransistor.
When that happens, the sensor circuit
produces a signal that places the VCR in
its automatic-stop mode to prevent the
damage to the tape.

FIG. 18—THIS REEL-MOTION sensor circuit Is
used in Beta VCR's.

Most VCR'’s have some form of tape-
slack sensor. Slack tape can cause damage
(as can condensation, belt rupture, a sud-
den stop of the reel motor, etc.). Tape-
slack sensors can be checked by visual
inspection and by pressing on the switch
with your fingers to simulate slack tape. If
the tape-slack sensors include a micro-
switch (as is the case with most Beta
VCR’s), the sensor circuit can be disabled
by forcing something like a match against
the sensor to keep the switch from trigger-
ing. (That is useful if you want to run the
VCR without a tape.)
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Video-camera sync

If you have trouble using a video cam-
era (perhaps one not designed for the
VCR, possibly an inexpensive sur-
veillance camera) you may have an inter-
lace problem. Most cameras designed for
use with VCR’s—even those from dif-
ferent manufacturers—are compatible
with any VCR. That'’s because such cam-
eras have a 2:1 interlace. Some inexpen-
sive cameras have a random-interlace,
where the horizontal and vertical sync are
not locked together. The playback of a
recording made with a random interlace
camera usually has a strong beat pattern
(herringbone effect). One way to confirm
a random-interlace condition is to watch
the playback while observing the last
horizontal line above the vertical-blank-
ing bar. Operate the TV’s vertical-hold
control as necessary to roll the picture so
that the blanking bar is visible. If the end
of the last horizontal line is stationary, the
camera has a 2:1 interlace and should be
compatible. If the end of the last horizon-
tal line is moving on a camera playback,
the camera is not providing the necessary
sync and probably has random interlace.

TV AFC compatibility

If the AFC circuits of a TV are not
compatible with a VCR, skewing may
result. In most VCR literature, the term
“skew’ or “skewing” is used to indicate
that the upper part of the reproduced pic-
ture is being bent or distorted by incorrect
back-tension on the tape (caused by im-
proper mechanical adjustment). However,
you can get that same effect if the TV’s
AFC circuits can not follow the VCR play-
back output. That condition is very rare in
newer TV sets (designed for VCR’s and
videodiscs), and appears only in about 1%
of older TV sets (and almost never when
the TV and VCR are made by the same
manufacturer). So do not go into the TV’s
AFC unless you are absolutely certain that
there is a problem. First try the VCR with
a different TV, then try the TV with a
different VCR.

Once you are convinced that there is a
compatibility problem, the easiest cure 1s
to reduce the time constant of the integrat-
ing circuit of the TV’s AFC (see Fig. 19):
that’s done by changing the circuit values.

e — g,

A1 |
=C(2

C1
I o
Ll

FIG. 199—COMPATIBILITY PROBLEMS can
sometimes be solved by making changes in the
TV AFC's integrating circuit.

To reduce the time constant, reduce the
values of either or both capacitors Cl and
C2, reduce the value of R1, or increase the

value of R2. It is generally not necessary
to change all four values. Be sure to check
the stability of the TV’s horizontal sync
after changing any of the values in the
AFC circuit.

Maintenance

We'll end this article by describing
some typical maintenance procedures for
VCR’s. Keep in mind that those pro-
cedures do not necessarily apply to your
specific VCR. When servicing VCR's, be
sure that you follow the manufacturer's
instructions exactly. Also, the procedures
here are only the highlights, and only
cover those areas common to most
VCR's. All VCR’s have many special-
purpose adjustments that apply to their
particular circuits. However, by studying
the examples here, you should be able to
relate the procedures to a similar set of
adjustment points on any VCR, and to
identify typical signals found in most
VCR’s (even though the signals may ap-
pear at different points in your particular
unit).

Cieaning and lubrication

Table 1 shows the recommended main-
tenance intervals for most VCR’s.
However, never lubricate or clean any part
not recommended by the manufacturer.
Most VCR's use sealed bearings that do
not require lubrication. A drop or two of
oil in the wrong places can cause damage!

CLEAN HEADS IN SAME
DIRECTION AS
TAPE PATH

CLEANER
STICK

FIG. 20—CLEANING THE VIDEO HEADS. Be
sure to always clean in the same direction as the
tape path.

forth. Clean both heads (on opposite sides
of the drum) following the same pro-
cedure. CAUTION: Do not move the
cleaner stick vertically while in contact
with the heads. Always clean the heads in
the same direction as the tape path. Clean-
ing across the tape path can damage the
heads.

Audio/control and erase-head
Moisten the cleaner stick with alcohol,
press the stick against each head surface,
and clean the heads by moving the stick
horizontally, as shown in Fig. 21.

Tape-path cleaning

Figure 22 shows the tape path for a
typical Beta VCR. Clean the drum surface
and each tape-guide surface with a soft
cloth moistened with alcohol. When

TABLE 1—SUGGESTED MAINTENANCE

Lubricate at 2000 hours, then every 1000 hours

Component Operation

Video Heads Clean every 500 hours

Audio/Control Heads  Clean every 500 hours

Pinch Head Clean every 500 hours

Erase Head Clean every 500 hours

Supply Head Clean and |ubricate every 2000 hours
Take-up Reel Clean and |ubricate every 2000 hours
Fast-Forward Roller  Clean and lubricate every 1000 hours
Clutch Pully

Rewind Idler

Capstan Assembly
Loading Gear

Clean off any excess, or spilled, oil. In
the absence of a specific recommenda-
tion, use a light machine oil, such as sew-
ing-machine oil. Although there are spray
cans of head cleaner, most manufacturers
recommend alcohol and cleaning sticks or
wands for all cleaning. Methyl alcohol
does the best cleaning job but can be a
health hazard. Isotropyl alcohol is usually
satisfactory for most cleaning,.

Video-head cleaning

Turn the power switch off, and pull out
the power cord. Rotate the video-head
disk by hand to a position convenient for
cleaning the video heads, as shown in Fig.
20. Moisten a cleaner stick with alcohol,
lightly press the buckskin portion of the
stick against the head drum, and move the
head disk by turning the motor back and

Lubricate at 1000 hours. then clean and lubricate every 1000 hours
Clean every 1000 hours
Clean and lubricate every 1000 hours

ERASE HEAD

CLEANER STICK AUDIO/CONTROL
HEAD

CLEAN HEADS IN SAME
DIRECTION AS
TAPE PATH

FIG. 21—WHEN CLEANING the audio/control
and erase heads, move the cleaning stick hori-
zontally as shown.

cleaning the drum surface, be careful not
to touch the video heads with the cleaning
cloth. Rotate the video-head disk by hand



AUDIO/
CONTROL
HEAD
STACK

CAPSTAN

PINCH
ROLLER

FORWARD
SENSOR

BACK-TENSION

ERASE
HEAD

VIDED
HEADS

——_ REWIND

LEVER

SUPPLY /L

REEL

SENSOR

j\TAKE-UP

SUPPLY REEL BACK-TENSION
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FIG. 22—TAPE PATH for a Beta VCR. Note that the location of the screw adjustments mentioned in the

text are shown in b.

to move the head away from the spot to be
cleaned.

Tape-path adjustments

The tape path for most VCR s is critical
to proper operation. For that reason, the
position and height of the tape guides and
heads are precisely adjusted at the factory.
Since those components greatly affect
normal tape running, never touch the
them unless necessary. First check opera-
tion of the VCR using an alignment tape
and a known good monitor or TV. If the
playback is good, quit while you are
ahead. If you have playback problems,
then (and only then) make the following
adjustments (which are typical for VCR’s
with a tape path similar to that shown in
Fg. 22).

1. Connect a good monitor or TV to
the VCR, and an oscilloscope to a test
point that monitors the video-color signal
output of the playback amplifier circuits.

2. Play back an alignment tape (vid-
eo portion) and observe the waveform (en-
velope) on the scope. Figures 23 and 24

VIDED HEAD
SWITCHING
POINTS
|
|
|
A B
:| \ Y
VIDED HEAD

A=1/28 TRACING SPAN ]

FIG. 23—ADJUST THE WAVEFORM so that the
amplitude at A is equal to one half that at B. Note
that only one period of the waveform is shown
here for simplicity.

show some typical envelopes.

3. Adjust the VCR tracking control
for the maximum waveform amplitude on
the scope.

4. Observe the running state of the
tape around the back-tension lever (Fig.
22). If you see any slack at the top or
bottom edges, slightly bend the back-ten-
sion lever (with the appropriate tool) to

eliminate the slack.

5. Adjust screw B (see Fig. 22-b) so
that the top edge of the tape does not hit
against the guide at the side below the
SCrew.

6. Observe the waveform on the os-
cilloscope, and adjust screws A and B so
that the amplitude at A is equal to one-half
of the amplitude at B, as shown in Fig. 23.
Note that A is measured at the video-
head-switching point, and B is measured
at 40% of the video-head-tracing span.
Check that slack does not develop along
screw A, screw B, or the lead section dur-
ing those or any other adjustments.

7. Adjust screw c so that the tape top
edge does not hit against the guide below.
Then adjust screw ¢ and p to make the
waveform amplitude at C equal to one-
half that at B, as shown in Fig. 24. While
doing that adjustment. check that the
tape-bottom edge is steadily in contact
with the flange shoulder below screw b.
Also, use an inspection mirror to check
for slack along screws ¢, p and the lead
section. The type of mirror used by den-
tists is very handy for checking tape slack
at inaccessible points. The proper adjust-
ment of screw ¢ will give you the op-
timum waveform as described with no
slack.

8. Ideally, the center portion of the
video-head waveform should be flat after
all the adjustments are complete. For ac-
ceptable performance, the minimum am-
plitude should be no less than 60% of the
maximum amplitude at the center portion
of the waveform.

9. Switch the scope from the video-
head test point to the audio-output test
point.

10. Play back the alignment tape (au-
dio portion) and monitor the audio-signal

VIDED HEAD
SWITCHING POINTS
e

B

}.‘vmm HEAD
TRACING SPAN C=1/28

FIG. 24—WHEN THE NEXT SET of adjustments

is completed, the amplitude at C should be one
half that at B.

output waveform. Adjust screw & for max-
imum amplitude.

11. Switch the scope back to the video-
head test point. Set the tracking control at
the center position (at the click stop).

12. Adjust screw F for maximum vid-
eo-signal amplitude.

13. Turn the tracking control to the
right and left, and make sure that the
waveform changes symmetrically.
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14. Check operation of the VCR by
recording and playing back a program. If
the playback is good, you have made all of
the adjustments correctly. Either that or
you have fantastic luck!

Video-head-switching adjustments

Most VCR’s have some form of video-
head-switching adjustments. Before we
get into some typical adjustments, let us
consider how the switching circuits oper-
ate. The playback signals from the video
heads are amplified and mixed to produce
a continuous noise-free signal as shown in
Fig. 25. Note that the overlap of the sig-
nals from channel 1 (head A) and channel
2 (head B) at the heads is eliminated by
pulses that switch the channel 1 and 2
outputs so that channel 1 is off at the
instant channel 2 is on (and vice versa).
The switching pulses are called by various
names (RF switching pulses, drum FF
pulses, etc.) and originate in the servo
system.

The video-head-switching adjustments
for Beta and VHS are essentially the
same, but with minor variations. In both
cases you connect a scope to the video
output of the VCR, and trigger the scope
with pulses from the servo. Then you in-
sert an alignment tape, and play back a
color-bar signal. For VHS, the display is
something like that shown in Fig. 26 on
both channels, except that the switching
pulse is inverted on one channel. (Gener-
ally, it is necessary to set the scope’s trig-
ger slope to ** + " for one channel, and to
“—" for the other channel.) With VHS,
you set the switching adjustment so that
head switching occurs 6.5 horizontal
lines (6.5 H) before the start of the vertical
sync pulse, as shown in Fig. 26. (If you
don’t know the difference between the
vertical-sync pulse and the equalizing

OVERLAP

| NOISE

CHANNEL
TRIGGER EQUALIZING
POSITION PULSES

VERTICAL-SYNC
FRONT PORCH

|

i |

| LT
| | |

Fe—35 H—>te—3H—>

| |

| |
(RN SR
| |

HEAD
SWITCHING
POINT

SWITCHING
PULSE

FIG. 26—VIDEO-HEAD-switching-point adjust-
ments are made while observing the video out-
put of a recorder. The output waveform shown
here is for a VHS VCR.

pulses of a TV signal, please stay away
from my VCR!) Because it is difficult to
measure 6.5 H, you may want to measure
for about 220 microseconds between the
start of the scope triggering and the equal-
izing pulses instead.

Most Beta service literature recom-
mends that the switching pulse occurs so
that there is a 7-H (=0.5 H) difference
between the edge of the switching pulse
and the front edge of the vertical-sync
signal, as shown in Fig. 27. Often, there
are two adjustments (one for trailing and
one for leading edge of the switching
pulse).

No matter what is recommended by the
VCR service literature, keep the follow-
ing in mind when you make the head-

CHANNEL 1 BEFORE SWITCHING

CHANNEL 2 BEFORE SWITCHING

RF SWITCHING PULSES

CHANNEL 1 AFTER SWITCHING

CHANNEL 2 AFTER SWITCHING

CONTINUOUS DUTPUT SIGNAL

FIG. 25—THE SWITCHING PROCESS shown here produces a continuous output signal from the two

video heads.

RF SWITCHING PULSE
/ TRAILING EDGE

VERTICAL-SYNC PULSE

i

?H#’-l

FIG. 27—FOR A BETA VCR, most literature rec-
ommends a 7 horizontal-line difference between
the trailing edge of the switching pulse and the
front edge of the vertical-sync pulse.

3.58 MHz

2 MHz 5.1 HMz

FIG. 286—THE RESPONSE OF a typical playback
preamp.

switching adjustments: If head switching
occurs too soon, a narrow band of noise
may appear at the bottom of the picture on
the TV being used to monitor the VCR. If
the head-switching pulse is late, noise can
be introduced during vertical sync, possi-
bly resulting in vertical-sync problems.

Video-head resonance adjustments

Since the playback signal from the vid-
eo heads is on the order of a few milli-
volts, their output is amplified by one or
more preamps. The preamp circuits are
provided with controls that make it possi-
ble to adjust video-head resonance and Q
to produce an overall flat response (or
some particular response). Figure 28
shows the response of a typical preamp. It
was obtained by playing back the RF-
sweep portion of an alignment tape. Typ-
ically, you set the adjustments so that the
response is flat between about 2 and 5
MHz, and so that the signal levels on
channels 1 and 2 (heads A and B) are
equal. In some VCR's, you need to set the
controls to get a peak response at one
frequency.

Other adjustments

Although we have been through the
major adjustments found on all VCR’s,
you will find many more adjustments in
VCR literature. We will not cover those
since they are unique to each model of
VCR, or are similar to adjustments in
other equipment. For example, all VCR's
have power-supply adjustments where
you set the various outputs to given volt-
age levels, and all VCR’s have tuner/IF
adjustments that are usually quite similar
to those of a TV set. Both Beta and VHF

continued on page 96
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DIGITAL PANEL METERS

How To Use

DM-3100U1

Modern digital panel meters can easily be used to measure voltage, current, resistance,
capacitance, frequency, temperature—and a whole lot more.

RAY MARSTON

TAKE A LOOK AT THE TEST-EQUIPMENT
market these days and you're sure to
notice one thing—just about every VOM,
or any other type of meter for that matter,
uses a digital display. It's really not all that
surprising considering the advantages
that digital displays offer in the way of
easy readability and better resolution.

But what about your own projects?
There's really no reason not to use a digi-
tal display in any application that requires
measuring an analog quantity such as
voltage, resistance, current, temperature,
or what have you. That’s especially true
now that easy-to-use digital panel meters
are available from a number of manufac-
turers. In this article, we are going to take
a look at those devices, and how to use
them in a variety of applications.

Most digital panel meters combine an
analog-to-digital (A/D) converter IC, a
3Y5 digit LCD or LED readout, a voltage
reference, and a few other components,
into a compact module that costs little
more than a good-quality moving-coil
meter. As supplied, the meters typically
have an input range of +1.999-to0
—1.999-volts DC, 1-mV resolution, and a
typical calibrated accuracy of 0.1% =1
digit. They can easily be used to read any
desired voltage, current, or resistance

range, however, by connecting the appro-
priate external circuitry.

Several companies manufacture digital
panel meters. The meter we’ll be looking
at here is the DM-3100Ul from Datel-
Intersil (11 Cabot Boulevard, Mansfield,
MA 02048). Generally, however, digital
panel meters differ only in details of their
internal circuitry and displays, and in the
number and notations of their user-avail-
able terminals. As such, our discussion,
and the circuits we'll present, can be easi-
ly generalized and applied to almost any
of the other units on the market.

The DM-3100U1

Figure | shows a block diagram of our
device. The pinout of its rear card-edge
connector is shown in Fig. 2. The device
normally operates on +5 volts DC and
typically draws just 12 mA: power can be
provided by either alkaline batteries or an
inexpensive 5-volt regulated DC supply.
Also, if an external reference (more on
that later) is not required for a particular
application, the meter can be simply
powered from a 9-volt alkaline battery.

The heart of this particular meter is an
LSI circuit that includes a dual-slope A/D
converter and the necessary 7-segment-
display drivers all in one unit. In essence,

that IC automatically compares the rela-
tive values of an input voltage and a refer-
ence voltage, and uses the ratio of the two
to generate the readout.

To ensure maximum versatility, provi-
sion has been made to allow for the use of
an external reference when the meter is in
the + 5-volt mode. That reference is con-
nected between pins Bl, REFERENCE IN,
and Al5, ext. REF. Low. The panel meter
also has a built-in internal reference avail-
able at pin Al, REFERENCE ouUT. That ref-
erence is approximately + 1 volt above the
ANALOG RETURN input, pin B2. To use the
internal reference, pins Al and Bl are
simply jumpered together. When we look
at some sample applications for the de-
vice, we will show examples using both
the internal and an external reference.

Before you use any digital panel meter
in a project it is a good idea to know a bit
about it. While we have already touched
upon several important points, there are a
few more that bear mentioning.

As supplied, and when configured as
shown in Fig. 3, the meter has a full-scale
input range of —1.999- to +1.99-volts
DC. Claimed accuracy at 25°Cis = 0.1%
of reading, = 1 count. The resolution is-]
mYV. The calibration can be adjusted using
a multiturn screwdriver potentiometer,

7861 AHvNd83d
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FIG. 1—SIMPLIFIED BLOCK DIAGRAM of the DM-3100U1 digital panel meter from Datel-Intersil.

BOTTOM-A TOP—B
REFERENCE OUT ; ; REFERENCE IN
ANALOGLOIN =1 o= ANALOG RETURN
“mA” ANNUNC IN i OFFSET OUT (OPT.)
k' ANNUNCIN = |= ATTEN HI N (OPT.)
“k©2” ANNUNC IN = 1= ANALOG HIIN
“mA“ ANNUNC IN = |=- DISPLAY TEST
“mV" ANNUNC IN = = OHMSLO
“DC” ANNUNC IN' o7 5= DEC. PT.198.8
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VERT.POL.IN ;‘- ; VERT. POL, OUT
5V DC/DC 14] |14 )
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9V PWR COM/15| |15 A/D PWRLIN
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FIG. 2—PINOUT of the unit's rear card-edge con-
nector. The pinout is shown here with the unit

tilted on its side.
p—= 45\
EM] B15

Al
E B10

B5 B11
AT

R1
0TO 1.988 mV 10 MEG
A

DM-3100U1

NOTE: CONNECT

UNUSED DECIMAL POINTS
AND ANNUNCIATORS TO =
A1l (BACKPLANE OUT)

FIG. 3—WHEN THE PANEL METER is config-
ured as shown, it will measure DC voltages from
+1.999 to —1.999. The 10-megohm resistor
across the meter’s input is included to ensure
proper auto-zeroing. Itis otherwise optional and
need not be included.

and the recommended recalibration-
period is 90 days.

Differential input signals are applied to
ANALOG HI and ANALOG LO, pins B5 and
A2 respectively. To prevent the voltages at
those inputs from exceeding the common-

mode voltage range—+ Vs — 0.5 volts
to —Vg + 1 volt, where + Vg is the
positive rail (pin B15) and — Vg is the
negative rail (pin Al5)—they must be ex-
ternally tied to ANALOG RETURN, oOr
POWER COMMON (Al4) if the device is
+5-volt powered.

Three decimal points (pins B§-B10),
the vertical and horizontal portions of the
polarity indicator (pins Al3, B13, Al2,
and B12), and a variety of function annun-
ciators (pins A3-A10) are available to the
user. To select a decimal point or a func-
tion annunciator, simply connect it to
DECIMAL POINT COMMON, pin Bll. All
unused decimal points and function an-
nunciators should be connected to BACK-
PLANE OUT, pin All,

There are two points we should men-
tion concerning the function annuncia-
tors. First of all, they are only display
labels. The meter cannot measure resis-
tance, current, or AC without the appro-
priate user-added circuitry. We'll be
looking at some of that circuitry shortly.
Second, you'll notice in Fig. 2 that some
of the annunciators are identified with one
of the letters underlined. When those an-
nunciators are selected, only the under-

9V POWER COM

lined portion is displayed.

Turning to the polarity indicator, for
normal auto-polarity operation, pins Al2
and B12, as well as pins Al3 and B13, are
jumpered together. For reverse-polarity
sensing, pins Al2 and B13 are jumpered
together (no other connections). If the po-
larity sign is not wanted, the unused pins
are again connected (0 BACKPLANE OUT,
pin All.

The meter uses a 3%-digit LCD read-
out. The readout is not backlighted, so
sufficient room light is required. The digi-
ts themselves are Y5-inch high. Overrange
is indicated by a blanked display with the
exception of the leftmost digit (1) and the
polarity indicator. The sampling rate as
supplied is 3 conversions-per-second, but
that can be changed by the user to up to 20
conversions-per-second.

The DM-3100U1’s input impedance is
rated at 100 megohms minimum, and its
input bias current is rated at 5-pA typical,
50-pA maximum. Those last two factors
are significant because they mean that the
meter will not load down any sensitive
circuitry that is connected to its inputs.

Physically, the panel meter measures a
compact 2.53 X 3.25 % 0.94 inches and
weighs 5 ounces. It can be mounted in any

DM -3100U

DIGITAL PANEL METER, this DM-3100U1 from Datel-Intersil features selectable function annunciators
and decimal points, as well as auto-polarity and auto-zeroing.
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FIG. 4—A SIMPLE RATIOMETRIC VOLTMETER.
When the inputs are identical, the meter will read
1000.
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RANGE (FULLSCALE) | Rumr | Prer

19.99 MEG 22 MEG 10 MEG
1.999 MEG 3.6 MEG 1 MEG
1998 K 360 K 100 K
19.99 K 36 K 10K
1.999 K 62K 1K

FIG. 5—A RATIOMETRIC ohmmeter. The limiting
resistor is included to constrain the voltage
through the resistor series to 100 mV maximum.

position and has a claimed operating tem-
perature range of 0°C to 50°C.

Applications

Figure 3 shows how to configure the
meter to act as a simple voltmeter. As
shown in the figure, the meter can handle
inputs from —1.999-volts DC to +1.999-
volts DC. For simplicity, we've kept the
interconnections to a minimum. In this,
as well as the remaining examples we'll
look at, it is assumed that the polarity sign
has been set up for auto-polarity readings
as described earlier. Note that the v an-
nunciator and the appropriate decimal
point have been connected to pin Bll;
although not shown, all other annuncia-
tors and decimal points should be con-
nected to BACKPLANE ouUT, pin All. In the
remaining examples the annunciator and
decimal- point connections will be elimi-
nated for clarity. The 10-megohm resistor
connected across the input terminals is

p—> HY
|314 B15

AZ| DM-3100U1

S R e

Vorrser

B2

_l_im

FIG. —APPLYING AN OFFSET voltage. This
configuration is useful in applications where
scaling is required.

included to insure proper auto-zeroing. It
is optional and can be omitted if you de-
sire.

Figure 4 shows how to set up the panel
meter so that it acts as a simple ratiometric
voltmeter. In that configuration, when
two input voltages (V , and V) are identi-
cal, the meter will read 1000.

It's relatively simple to configure the
DM-3100U1 to act as a precision ohmme-
ter. Such a circuit is shown in Fig. 5.

The circuit takes advantage of the
meter’s ratiometric measuring ca-
pabilities. An external reference resis-
tor—whose resistance, accuracy, and
drift with temperature is known—is con-
nected in series with the unknown resis-
tance and a current limiting resistor,
You'll recognize the fact that the series
resistors form a voltage divider. The volt-
age to the three, a regulated 6.9 volts, is
supplied via the oHms Lo output, pin B7;
note that that pin is used only in resis-
tance-measuring applications. The volt-
age drop across Ry and Ry is compared
by the meter and the result is used to
calculate the resistance of the unknown.
The current-limiting resistor is selected to
keep the current though the series com-
bination to a maximum of 1 mA; it serves
no other function in the circuit. The val-

0 i
:: R1
< 22K
:: R2
D1 < 10K
ICLBOGY
A
R3
SI1K
<=9 TORER IN(BT)
TO EXT. REF. LD
oo (A15)
T0 POWER COMMON
(A14)

FIG. 7—A 100 MV external standard. The heart of
this circuit is a 1.2-volt band-gap reference.

TABLE 1—SUPPLIERS

In addition to the manufacturer men-
tioned in the article, digital panel meters
are available from a wide variety of
sources. Some of those sources are listed
below.

Ametek
2 Station Square
Paoli, PA 19301

Analog Devices
PO Box 280
Norwood, MA 02062

Analogic Corporation
Audubon Rd.
Wakefield, MA 01880

API Instruments
1601 Trapelo Rd.
Waltham, MA 02254

Ballantine Labs
90 Fanny Rd.
Boonton, NJ 07005

Data Precision Corporation
Electronics Ave.
Danvers, MA 01923

Fluke Manufacturing Company
Box C39090
Everett, WA 98206

Non-Linear Systems
533 Stevens Ave.
Solana Beach, CA 92075

Sigma Instruments
170 Pearl St.
Braintree, MA 02184

Simpson Electric Company
853 Dundee Ave.
Elgin, IL 60120

Weston Instruments
614 Frelinghuysen Ave.
Newark, NJ 07114

ues for Rppp and Ry vy for different
ranges of Ry are also shown in Fig. 5.

Finally, Fig. 6 shows how an offset volt-
age can be applied to the basic “DVM™
circuit so that the display reads zero when
the input voltage and the offset voltage are
identical. That can be useful in a number
of applications. Consider, for instance, a
temperature-sensing application in which
the sensor is scaled to produce an output
of ImV/°K. In other words, that sensor
will produce an output of 273.2 mV at
0°C and 373.2 mV at 100°C. By feeding
the output of the sensor between pins BS
and B2, and applying a 273.2 mV offset
voltage between A2 and B2, the meter can
be made to give a direct reading of tem-
perature in degrees Centigrade.

DC voltage and current meters

As was mentioned earlier, provision
has been made in the panel meter we are
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If you have
put off learning more
electronics for any of
these reasons,act now!

L1 I don’t have the time.

L1 High school was hard for me and electronics
sounds like it may be hard to learn.

[1 I can’t afford arny more education.
[1 I have a family now.

L1 I’'m here. You're there. ['ve never learned that
way before. I'm not sure it will work for me.

§ Read the opposite page and see how you can get started today!



Be honest with yourself. Are
the reasons really excuses?
You already know enough
about electronics to be inter-
ested in reading this maga-
zine. 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.

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. It makes sense
to invest in yourself through
education —learning a skill. If you
are not able to pay full tuition now,
convenient monthly payments can
be arranged.

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 morethan 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,
it will be graded and mailed back to
you the same day with appropriate
instructional help. Your satisfaction
with your progress comes by return
mail. That’s how CIE helps you learn.

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

CIE is one of the largest inde-
pendent home study schools in the
world that specializes 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.

Step-by-steplearningincludes
“hal:'ldg-on’Ph' ining.

The kind of professional you
want to be needs more than theory.
That’s why some of our courses

include the Personal Training Labo-
ratory, which helps you put lesson
theory into actual practice. Other
courses train you to use tools of the
trade such as a 10MHz, solid-state,
triggered-sweep oscilloscope. Or a
Digital Learning Laboratory to let
you apply the digital theory that’s
essential today for anyone who

wants to keep pace with electronics
in the eighties. Or a Microprocessor
Training Laboratory you learn to
program and interface with displays,
memories, switches, and more.

Your credentials can impress
employers.

One of the best credentials you
can have in electronics —or any
other career field —is a college
degree. That’s why CIE gives you
the opportunity to earn an Associate
in Applied Science in Electronics
Engineering Technology. Any CIE
career course can offer you credit
toward the degree...more than half
the number needed in some cases.

You can also prepare for the

overnment-administered FCC

Federal Communications Commis-
sion) Radiotelephone License,
General Class. It can beareal markin
your favor...government-certified
proof of your specific knowledge
and skills.

Find out more! Today. Now.

There’s a card with this ad. Fill
it in and return. If some other ambi-
tious person has already removed
it, use the coupon.

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

or your convenience, we'll try
to arrange for a CIE representative
to contact you to answer any ques-
tions 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),
1776 East 17th Street, Cleveland,
Ohio 44114.

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

RE-T2

Cleveland Institute of Electronics, Inc.

Cl

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

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

MAIL TODAY'!

Print Name

Address Apt
City. State Zip

Age.  Area Code/Phone No. /-

Check box for G.1. Bill bulletin on Educational Benefits: [J Veteran [] Active Duty

RE-72
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BAND-GAP
REFERENCE
+hV
[BIS iBM
? B1
<Rl
DM-3100U1
Vin BS 3100U
< Al5
it Al4
! A2
Yk LA | Ftotel.
RILS (L A2 Vg iisoaLe
0 10 MEG 199.9mV
9 MEG* 1 MEG 1.999mV
9.9 MEG* 100K 19.99V
10 MEG 10K 1999V
10 MEG 1K 1.999kV
*SEETEXT

FIG. &—THE VOLTMETER'S input range can be
expanded easily using a simple voltage divider.

using to allow the use of an external refer-
ence of from +100 mV to + 2 volts, re-
ferred to — V. In several of the following
examples we will make use of that fea-
ture. The external reference that we've
chosen to use is shown in Fig. 7. The
output of that circuit, which is built
around a 1.2-volt band-gap reference (an
Intersil ICL8069 is used here, although
any similar device may be substituted), is
a stable 100 mV.

The DVM module is supplied ready-
calibrated to give a full-scale reading of
=+ 1.999-volts DC. It is relatively simple,
however, to add external circuitry that will
extend that range. Consider, for example,
the circuit shown in Fig. 8. It uses a sim-
ple voltage divider and an external 100-
mV reference to allow the meter to mea-

BAND-GAP
REFERENCE
P> 5\
B14 |B15
B1
5 B51 pM-3100U1
e
Iin b
2Z A1 Al5
Al4
i1}
= A2
Rl | Iy (FULLSCALE)

100£2 1.998mA
100 18.88mA
102 199.9mA

FIG. 9—MEASURING CURRENT with the
DM-3100U1.

BAND-GAP
REFERENCE

+6V

—
B15 [B14

AAA o MMM
Y¥Yy
-3
-l
w

1.899V
MEG 1.d9V 85

0
>3 19.99V
> 100K 189.8V
9
b R4 1.999kV
> 10K AlS

240V/ A2
"V 150V AMS
YYY RS D g

111002* 3

DM-3100U1

AAA o AAM

Yy

F1 o it
2A =

3 *SEE TEXT

IN

FIG. 10—A FIVE-RANGE switchable voltmeter.
The varistor is included to prevent damage to
the panel meter from excessive input voltages.

the values for R1, the shunt resistor, are
given in the table in the figure.

It is a simple matter at this point to take
one of the circuits we've discussed and
add the appropriate switching for range
selection. That’s what we’ve done in Fig.
10, a five-range voltmeter. Note that in
multi-range applications the circuit
should be provided with some form of
overload protection. That has been taken
care of in this circuit by fuse Fl and by a
placing a voltage-dependent resistor
(varistor) across the divider. That varistor
ensures that the voltage to the meter does
not exceed the meter’s rating (250 volts
DC, 175 volts rms continuous). Also note
that on the 1.999-kv range the maximum
input is therefore limited to 240.

Ohmmeter

The easiest way to use a digital panel
meter as an ohmmeter is to use it in the
ratiometric configuration shown in Fig. 5.
That technique has two major advantages.
First, it is very stable and inherently self-
calibrating, the meter reading being equal

s o

X

e -

R2 iHS R4
22MEG & 36MEG < 360K 36K

R5
6.2K

—> 5
B15 [B14

87
BS
[ A2
| ; S 4 DM-3100U1
(s =i
| $R6 R7 R8 R9 R10 2
| TIOMEG P1MEG 2 100K 10K 1K
| A5
I Al4
|7 | T EENERE S =
e = & :‘ =
2 = = 2
| = R
B, 0 i
S1a

FIG. 11—THE RATIOMETRIC OHMMETER from Fig. 5 is expanded here to a five-range switch-selecta-

ble circuit.

sure voltages from 199.9 mV to 1.999
kilovolts full-scale over five ranges. Ap-
propriate values for R1 and R2 are given
for each range in the table in Fig. 8.

One note about the resistors before we
go on. Some of the values may be difficult
to obtain. It you can not find the appropri-
ate resistances, simply combine two stan-
dard-valued units in series.

The DM-3100UI can also be made to
act as a DC current meter by wiring a
suitable shunt resistor across the input ter-
minals, as shown in Figure 9. Once again,

to Ry /Ry . Secondly, very low test volt-
ages are generated across Ry, the max-
imum voltage being constrained to 100
mV by the presence of Ry jnr

As with the voltmeter and ammeter, it's
relatively easy to set up a multi-range
ohmmeter by expanding upon the basic
circuit. Such a multi-range circuit is
shown in Fig. 11.

There is still much more that can be
done with a digital panel meter. We will
look at some of those applications next
time when we continue this article. R-E
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Typewri’rr‘ :

Computer Interface

BILL GREEN

Build this interface/buffer and use your IBM typewriter as a low-cost letter-quality computer
printer. The 30K buffer can be used with the typewriter or any parallel printer.

P t WE'VE NEARLY COM-
a r pleted our look at the
typewriter-to-computer interface. All that
remains for us to do is to see how it’s
installed into a Selectric.,

Selectric installation

Adapting the Selectric for use as a
printer is more difficult than adapting the
Electronic; that is because the typewriter
must be adapted mechanically as well as
electrically.

The first thing to check if you're going
to be using a Selectric is the the voltage at
jumper JUIL. If it’s not between 17 and 18
volts or if the fuse blows when you turn
the interface on, double check all your
work. Check especially carefully for sol-
der bridges and incorrectly installed com-
ponents, (diodes, voltage regulator, etc.).

If that voltage is correct, we're ready to
connect the interface to your typewriter.
The first thing you have to do to is to
remove the Selectric’s cover. To do that,
you must position the carriage near the
center and move the margin stops clear of
the carriage. Then unplug the typewriter.
Pull the paper bail forward, raise the
cover, and pivot the paper table (with the
various scales printed on it) to the rear. At
each end of the platen is a latch, as shown
in Fig. 16. Press down on both latches and
simultaneously pull up on the platen. Pull
the cover-release levers forward. They are
located on either side of the inside of the

case, about 3 inches forward of the platen.
Lift the carriage pointer and both of the
margin levers up. Now lift the cover
straight up and reinstall the platen. Pull

the assembly-release lever, located under
the bell, forward. Lift the typewriter as-
sembly by the shafts protruding from the
TAB and PowER switches and pull forward

PLATEN-RELEASE
LATCHES

FIG. 16—TO REMOVE THE COVER of the Selectric model /I or /ll, you first must remove the platen.
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about 3 inches. Tilt the assembly back and
let it rest on the support brackets. Your
typewriter should look something like
what’s shown in Fig. 17, except that the
solenoids and their printed-circuit boards
should not be installed yet. With a Y4-inch
nutdriver or socket, loosen the two screws
holding the right hold-down bracket and
pull it all the way forward. Tighten the
screws. Then remove the left hold-down
bracket.

Now we have to prepare three adapter
boards by installing ten 12-volt DC sole-

CODE

SOLENOQID
ﬂBOARD\

noids on them. Figures 18, 19, and 20
show the foil diagrams for the cobe,
SHIFT, and the sPACE/RETURN boards. Fig-

ures 21, 22, and 23 show the placement of

the solenoids on those boards,

Install and solder the ten solenoids on
the three boards as indicated in Figs. 21,
22 and 23. Then cut 9 three-inch lengths
of the plastic covered steel cable. (You can
get that cable, often called leader cable, at
a fishing-supply store, where you can also
get the crimp sleeves that we'll use next.)
Prepare six of those cables as follows. Slip

Y Lk
REETELLELLLL

RELEAS Fyhtets

i
FIG. 17—TILT THE ASSEMBLY back so that it rests as shown.

\mﬂrr

“IJ

I-x 4-1/2 INCHES

FIG. 18—THE FOIL PATTERN for the cooe board is shown here full size.

o §
Bl

|4(—1-1 /8 INCHES—)'I

FIG. 19—THE FOIL PATTERN for the sHiFT board
is shown here full size.

one end through a crimp sleeve and loop it
back through a small amount. (See Fig.
24.) Pull the long end until there is a loop
about %4 inch diameter, and crimp the
sleeve with pliers. Install a sleeve in the
clevis of each of the nine solenoids (ex-
cept the shift solenoid) and crimp each
sleeve very slightly to keep it in place.
Loop one of the remaining 3-inch ca-
bles around the silver key-pressed bail
(Fig 25) and crimp the sleeve. Install the
remaining two cables on the space and
carriage-return latches (Fig 26) and
crimp. Referring back to Fig. 25, remove

—

one of the screws in the latch guide
bracket and replace with one of the
threaded spacers. Tighten it and repeat
with the other screw. Then mount the
copk board on those spacers and secure
with 2 flathead screws as shown in Fig.
27,

Using needle-nose pliers, open the
clevis on the left-most adjusting link (Fig.
27) and slip one of the cables that you
prepared with a loop over the clevis pin.
Allow the clevis to close. Repeat with the
other 5 adjusting links. Slip the free end
of the cable on the left-most link into the
sleeve that you installed in the clevis of the
left-most solenoid and pull up the slack.
Repeat with the other 5 adjusting-link ca-
bles. Slip the free end of the cable that you
mounted on the key-pressed bail into the
key-pressed solenoid. Be sure that this
cable goes below the power-lockout bail
(the bail that moves with the power
switch).

Now we have to adjust the length of
those cables. Follow each of the 6 adjust-
ing links down to the interposer latches
they are attached to. Pull on the cable
attached to the left-most solenoid until the
left-most latch just starts to move up. Al-
low the latch to just seat and then crimp
the sleeve on the solenoid clevis. Pull up
on the clevis. The latch should raise about
0.15 inch. That is the correct adjust-
ment—it will allow the link to clear the
ridge just behind it. Repeat with the re-
maining five solenoids.

Now plug the power cord in and turn
the power on. Pull up the slack in the cable
to the key-pressed bail until printing
starts. Slack the cable until it just stops.
Crimp the sleeve. Briefly push up the key-
pressed clevis. Several print cycles should
occur and printing should stop when the
clevis is released.

Unplug the power cord again for safe-
ty’s sake. Install the spacE/RETURN board
as shown in Fig. 28 Use two Y&-inch
screws—but do not tighten them yet.
Form some 0.031-inch music or piano
wire as shown in Fig. 29—it will be used
as a guide for the cables—and cut off and
save the excess. Install this wire under the
screws and tighten. Install the 6-32 hex
nut as shown and tighten. Route the cable
from the space interposer over the left
piece of music wire and slip it into the
sleeve in the clevis of the bottom sole-
noid. Do the same with the other cable,
slipping it into the top solenoid. Turn the
power on. Pull up the slack in the bottom
cable until spacing starts and release until
spacing just stops. Crimp the sleeve at
that point. Adjust the carriage-return in-
terposer cable in the same way.

Now we have only one solenoid, the
shift solenoid—to install. Remove the two
large screws from the typewriter frame
and install the shift solenoid using them.
(See Fig. 30). Bend the remaining music
wire as shown in Fig. 31. Install it under
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FIG. 20—THE FOIL PATTERN for the space/reTurn board is shown here full size.
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FIG. 21—PARTS-PLACEMENT diagram for the cope board.

SHIFT

FIG. 22—THE SINGLE SOLENOID on the sHIFT

board mounts as shown.

FIG. 23—THE SPACE and RETURN solenoids
mount as shown.

SLEEVE
THROUGH CLEVIS

the head of the screw that retains the shift-
rod clip. Note the position of that clip on
the end of the shift rod and retighten it in
the same position. Push the plunger of the
shift solenoid up and bend the shift link
(that you made from music wire) down
until it touches the top of the shift clevis.
Bend the music wire at a 90 degree angle
so that it will slip through the holes in the

clevis. Insert it in the clevis. With power
on, test the shift solenoid by pushing
down on the clevis and releasing. Shift up
and down should occur as appropriate.
Check the shift key on the keyboard to
make sure that it operates properly and
bend the wire, if necessary, for proper
solenoid and keyboard response. Trim the
excess leader cable from all solenoids.
Now we're ready to hook the interface
up to the boards you have installed in your
typewriter. Referring to the schematic in
Fig. 1, note the pinout of the header you
installed at SOI. Prepare a cable (with a
socket that will mate with the header at
SO1) to go from the interface to the Se-
lectric. The odd-numbered pins are the
outputs to the solenoids and the even pins
are the returns. That is, pins 1 and 2 con-
nect to solenoid R/, pins 3 and 4 connect
to solenoid R2, etc. (Those “R’s” and
“T's” are IBM designations that stand for
Rotate and 7Tilt—the direction that the ball
element is moved in.) Split the ribbon
cable as was shown in Fig. 17 and connect
to the boards. Attach the cable to the
typewriter frame with wire ties., Be sure
the wires or the ties do not interfere with
any moving part of the machine. Lower
the machine into its normal position.
Now we're ready for the test. Connect
the interface to your computer and plug
the cable from the typewriter into SOI.
Apply power to the interface, the typewri-
ter, and then your computer. Press the
RESET switch and then enter some text
into your computer and dump it to the
interface. Be sure the pausE switch is off.
If you are not using buffer memory, the

CODE
~—BOARD  CARRIAGE-
RETURN
SOLENOID

SPACE
SOLENOID

SPACE/RETURN
BOARD

FIG. 24—YOUR ASSEMBLED SOLENOID BOARDS should look something like this.

text will be printed at once. If you are
using buffer memory, press the pRINT but-
ton. Examine the characters on the paper.
If they are not as they should be, try typing
all the characters with the keyboard (with
the interface turned off). That should indi-
cate which solenoid is not operating prop-
erly. Make adjustments as needed to the
clevises. After all is working well, re-
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FIG. 26—MOUNTING OF THE space and carriage-return cables.

install the left hold-down bracket and pull
it all the way out before tightening. Lower
the typewriter down in the case and slide
back until the holes in the two hold-down
brackets drop onto the pins on the bottom
cover. Run the adapter cable out through
the hole in the vent cover beside the power
cord. Push the assembly-release lever
back to lock the frame down. Remove the
platen and reinstall the cover and lock it in
place. Reinstall the platen, flip the margin
levers forward and the carriage pointer

RIAGE-RETURN
§ LATCH AND CABLE

. |

MOUNTING HOLES
FOR SPACE/RETURN

& ¢

Al

| KEY-PRESSED i-
| BAIL
i / s Tiaey A4

>

1 B "
u“l:',f:d-“': '
AUl nne e

AND SPACE
CABLES

space cables.

down. Pivot the paper table forward and
down, and of course, lower the top cover.

When printing with a Selectric. it is
good practice to press RESET after printing
is completed if the shift solenoid is ener-
gized. You'll avoid trouble if you press the
PAUSE switch only during a carriage re-
turn, (You can lose some characters other-
wise.)

The buffer memory
Now that we’ve discussed how to use

FIG.2?—ONLYTHFIEEA
three are hidden from view.

qd i A

-i-iq.i".‘

FIG. 28—HERE'S HOW TO fashion a guide for the carriage-return and

LINKS .

n / s

DJUSTING LINKS ar'e seen in this photo. The other

‘e ,lll,
!-;..{.'![J_,

CARRIAGE-RETURN'

- |l
6-32 x 1/8-INCH
MACHINE SCREWS

- A i

the interface with the different machines,
it’s time to look at how to use the printer
buffer option.

The interface has a maximum capacity
of fifteen 2K X8 memory IC’S. When
memory is used, the first four bytes of
[C13 are used by the microprocessor for a
scratchpad. This leaves us with room for
30,716 bytes. If the data from the comput-
er does not exceed the amount of available
memory, the interface will not send data

continwed on page 92



What you need to
know about CP/M

Saftire

CP/M confuses a lot of people. It doesn’t have
to—read on and ease your fear of it.

ABE ISAACS

IF YOU HAVE RECENTLY PURCHASED—OR ARE CONTEMPLATING
purchasing—a ‘‘serious’’ computer system, you have no doubt
come into contact with the term “‘CP/M.’’ And, unless you've
had some previous exposure to computers, you are almost
certainly wondering just what CP/M is, how you use it, and
whether you really do have to use it.

Fortunately, with most of today’s high-end computers com-
ing with bundled software (programs included as part of the
computer system and ready to run with it), it is not necessary to
have a deep knowledge of how CP/M works, or of how to use it.
Some of the software that comes with today’s computers will
even auto-load—that s, you put the disk into the drive, close the
drive door, and the program will start to run by itself—and more
or less isolate you from CP/M.

On the other hand, when you read the manuals that come with
your computer, you'll undoubtedly find numerous references to
CP/M, and, on occasion, despite the efforts of the computer and
software suppliers, may find yourself face-to-face with it. For
the uninitiated, panic often sets in at that point, and the compu-
ter, the programs, and everybody you ever dealt with in purchas-
ing your system are—at least in thought—condemned to a fate
worse than death.

In the hands of an experienced (or adventurous) programmer,
CP/M can be a powerful tool; but to someone who just wants to
get his correspondence out on time, a confrontation with it can
be traumatic. In the pages that follow, we’ll try to explain a bit
about what CP/M is, and how to cope with it.

What is CP/M?

CP/M stands for Control Program for Microcomputers. (Its
original meaning was Control Program/Monitor—which ex-
plains where the slash came from—but somewhere along the
line the name got changed.) While it is primarily a DOS (Disk
Operating System) that coordinates the workings of the compu-
ter and the disk drive(s), it also takes care of communications
between the computer and other peripherals like the terminal
you use to talk to the computer, and other input/output devices
like printers and modems.

CP/M works on any computer that uses an 8080, 8085, or Z80
microprocessor. It is considered a universal operating system
because programs written on one computer to run under CP/M
will run on any other computer using CP/M. That means that—
within limits, of course—CP/M software doesn’t care what
computer you're using, as long as its operating system is CP/M.
For that reason, CP/M software is considered **portable”™—it can
be created on one system, and run on another. (Such portable
software is also called *machine-independent.™)

Because of its universal nature, CP/M has been responsible
for the creation of a large number of programs.

Consequently, you may find yourself staring at a hefty volume
of CP/M manuals and wondering, “*How did I ever let myself in
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for this?" but things aren’t as bad as they may seem.

Introduction to CP/M

The first thing you’ll see on your display when you ‘‘bring
up’’ (load into memory and run) CP/M is the **A’’ prompt on
your screen. That tells you that you are now using CP/M from
disk drive “*A.”" If you type ‘‘B:"", you will find yourself on
drive “‘B,"’ and the prompt will change to “‘B.”’

When you see the ‘A" prompt (or the prompt for another
drive), you can run a program that’s on a disk mounted on that
drive just by typing the name of the program and hitting the
RETURN key. Programs that work that way can be identified by
their **.COM’’ extension (the last three letters of the file name).
The names of the files on a disk can be seen by typing “‘DIR",
for *‘directory.”

CP/M has a number of commands that allow it to perform a
variety of functions. Unfortunately, many of those commands
are somewhat obscure, and can intimidate the first-time user.For
example, the command that allows you to copy files or pro-
grams, is “‘PIP’" (which stands for Peripheral /nterchange Pro-
gram). Not only does it have a strange name, but its language
appears cryptic and awkward: PIP B:EASY.COM =
A:AWKWARD.COM tells CP/M to copy a .COM-type file
named ‘‘AWKWARD’’ on drive ‘A’ to drive “°‘B,”’ and to
rename it to ‘‘EASY.COM’’ in the process.

That’s probably enough to scare people off by itself, but
CP/M has other commands like “*STAT’' and ‘*‘REN’’ that can
be equally confusing. Actually, CP/M is fairly easy to work with
after you get to know it; but if you're interested only in using
your word processor or spreadsheet program, you may not want
to get to know it that well. You should, but, happily, that doesn’t
mean that you have to.

Friendly utilities

A number of recent programs for word processing and other
tasks are now menu-driven. That is, they display for you a menu
of the things they can do, and all you have to do is indicate your
choice. Usually included are options for such things as copying,
renaming, and deleting files—functions that previously had to
be performed directly from CP/M. Having them available from a
menu, along with helpful prompts if they are needed along the
way, isolates you from CP/M and can make your system much
less intimidating.

There are several programs that make CP/M easy to use by
acting as a “‘translator’’ between you and the operating system.
One such program is Power! (Computing!, 2519 Greenwich,
San Francisco, CA 94123). It has features for the neophyte, and
also for the experienced computer user who just wants to make
his life easier.

Power! is menu-driven, and when you instruct it to **COPY "’
(for instance), it presents a list of all the material on the disk on
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your display screen. Each file shown has a corresponding num-
ber, and all you have to do is indicate the numbers of the files
you want to copy from one disk to another.

That’s a lot easier than something like CP/M’s awesome *‘PIP
B:INFO.TXT = A:INFO.TXT*V'.”” It's faster too—once you
start it doing something, Power! keeps on going until it’s
finished; CP/M’s PIP utility requires you to type a whole com-
mand line for each file you want to copy. (The same comparison
can be made between other Power! and CP/M utilities, like those
for erasing and renaming files.) Working *‘by the numbers’’ is
much easier, faster, and less likely to result in errors.

The program is smart, too. If it sees that a file with a
particular name already exists on the disk you are copying to, it
stops and asks you what you want to do with it. Answer the
question with a single keystroke, and Power! is on its way again.

What do you do if you accidentally erase a file from a disk?
That’s something that happens more frequently than we would
like to admit. Under CP/M there’s nothing you can do to get that
file back. Power!, though, offers a REcLAIM utility that makes it
possible to bring back files from the dead. You simply type
““RECLAIM,’’ and as the name of each recoverable file is found
and displayed, you indicate whether you want it reclaimed.

Power! is deceptively simple in appearance, but is worth a lot
more than its $169.00 selling price.

Crashes

One of the most frightening experiences you can have is to
have a program ‘‘crash’’ or “‘lock up’’ on you—the keyboard
goes dead and no matter what you do, there’s no way to com-
municate with the computer. That usually finds you with several
hours” work inside the computer with no apparent way to get it
out. Is it lost to you forever? It appears that the only thing you
can do is push the RESET button and start all over again.

That’s not necessarily the case. Although it’s commonly
believed that pushing the RESET button clears out the contents of
the computer’s memory, that material is frequently still there,
and can be salvaged. Again, Power! comes to the rescue. It
allows you to examine the computer’s memory to see what’s in it
(and where it is), and to write the contents of that memory to a
disk file that can be treated like any other file.

Crashes, at least the ones caused by things like giving the
computer an unwanted jolt of static electricity (there’s no way to
recover your data if the power fails and the lights and everything
else go dead), need no longer be fatal.

Control keys

Over at the left-hand edge of your keyboard is the CONTROL
key. That key isn’t found on ordinary typewriter keyboards and,
for some reason, fills most newcomers to computers with a kind
of fear. They just don’t know what to make of it.

In actuality, the conTROL key works just like a sHIFT key. As
long as you hold the sHiFr key down, every key that you press
generates a character different from the one that you would get if
it were not used. For instance, instead of a *‘g,”” you geta “‘G.”
Similarly, if you hold the conTROL key down and press another
key, you get a third character—usually invisible. A cONTROL-g
(or coNTROL-G—it doesn’t matter whether the character is
shifted or not) generates an audible signal. _

Control characters, as they are called, are usually invisible,
although some computers or terminals can display special sym-
bols to represent them. Each coNTROL key has a specific func-
tion though. The original control functions were defined back in
the days when Teletype terminals were in widespread use (hence
the use of a conTROL-G to sound a bell). Frequently, the purpose
a control key serves will be determined by the software that’s
being used.

In program listings and in computer documentation, a control
function, such as a coNTROL-S, is often shown as “‘S.”" The
caret (») simply indicates that the CONTROL is to be pressed at the
same time as the “‘S’’ key.

The most important control key is CONTROL-C. Its meaning is
almost universal—in CP/M, in CP/M-based programs, and even
in a lot of programs that don’t require CP/M. Its meaning is
simple—STOP! If you ever want to stop a program—almost any
program—all you have to do is hit conTrROL-C.

As soon as you hit conTroL-C, the computer will stop what
it’s doing and return you to a command level of some sort—to
CP/M, to BASIC, or to a menu within a program. About the only
time conTrOL-C won’t help is when something (like a *‘zap™’
from static electricity) has caused the contents of the computer’s
memory to be scrambled so it no longer recognizes any input at
all from the keyboard. There’s a way to escape from that
situation, too, as we’ll show you shortly.

Consider coNnTROL-C to be a kind of panic button. If you ever
want to halt the execution of a program, or get out of it for any
reason, use it. Even if the program doesn’t mention it, CONTROL-
C will probably bring it to a screeching halt. Remember,
conNTROL-C is your friend.

Other keys

While we’re on the subject of keys, another one that you may
be wondering about is the Escape key. That one isn’t found on
typewriters, either.

The Escape is used to generate what are called escape
sequences—that is, the EscaPE key being pressed, followed by
another key, or series of keys, being pressed.

Escape sequences are not normally entered from the key-
board, but are generated in software. They are widely used to
control the operations of computer peripherals like terminals and
printers. A word-processing program, for example, may send an
escape sequence to a terminal to clear the screen, or to a printer
to tell it to print bold-face or expanded characters.

The last key whose function you may be questioning is the
BREAK key. Don’t worry too much about it; it usually doesn’t do
anything. Its purpose was to cause about a 250-millisecond gap
in data transmission, and it has little bearing on computer
operations. It’s a vestige of the Teletype days.

Error messages

CP/M is not known for the clarity of its error messages.
Probably the one that occurs most frequently is *‘BDOS ERROR
ON n.”” What CP/M is trying to tell you is that it’s having a disk
problem. The most likely cause of that is your having changed
disks without having informed CP/M of the fact. The way out of
that is conTrROL-C. That will cause the system to reboot, and the
new disk will be recognized.

More help

After you've overcome your initial fears over using CP/M,
you may even find that you like it and want to learn more about
it. The best thing you can do is to read about it, and experiment
with the things you study. Set aside a disk that you will use only
for practice, and, when you want to take a break from processing
words or juggling numbers, use it to **play around’’ with CP/M.
That’s the only way you’ll learn. If you don’t practice what you
learn, it will go to waste. It’s like trying to learn to speak French
without moving your lips.

The CP/M manuals, while they are comprehensive, are not
really intended for the beginner. The current version of the
manuals is a lot clearer than the original one, but it still assumes
that you know a lot more about computers than you probably do.

There are, however, several books that explain most of the
CP/M commands and functions, and explain how to use them.
Two such books are Osborne CP/M User Guide by Thom Hogan
(OSBORNE/McGraw-Hill, 630 Bancroft Way, Berkeley, CA
94710) and The CP/M Handbook by Rodney Zaks (SYBEX,
Inc., 2344 Sixth St., Berkeley, CA 94710).

Once you get involved with your computer and CP/M, you’ll
discover that there really wasn’t so much to be worried about,
after all. R-E
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Telecommunications

To communicate with other
computers and databases,
you not only need hardware
such as a modem. You need
communications software,
too. We'll take a look at what
you can expect to find.

A COMMUNICATIONS SOFTWARE PACKAGE IS A PROGRAM THAT
allows a computer to exchange data, programs, and information
with other computers—either a personal computer or the main-
frame of a database/information service such as The Source or
Dow Jones. Essentially, communications software converts a
computer into an intelligent terminal, a device that can exchange
disk or tape files with other computers, as well as information
entered directly on the keyboard. An intelligent terminal is also
often called a smart terminal, A terminal that isn’t smart is
dumb, meaning it can only receive and send in real time. It
cannot store incoming data. for later viewing or use, nor can it
send a data file or program that was previously stored on disk or
tape.

Getting started

There are many different levels of communications software.
You can get simple programs intended for the so-called **home
computers,’’ that do little more than allow the user to converse
with one of the information services such as The Source. Or you
can get communications packages for mainframes that, even
when completely unattended, will establish communications
with another computer, swap data back and forth, automatically
check for errors, and then shut down both computers.

We will limit ourselves to the less expensive, high-
performance communications software available for personal
computers—the type of software you might use in your own
home or business. To start off, personal-computer com-
munications software is almost universally intended for two
types of circuits; either a telephone-system modem that connects
computers through the dial-up telephone system (which
accommodates voice-grade frequencies), or a direct connection
between two computers through a multi-wire cable which we
call a null-modem.

Communications software is the program that converts your
computer’s electrical signals into a format that can be passed on

to the outside world; that is, to other computers, printers, and
peripherals that aren’t part of your personal-computer system.
Somehow, we must take the formatted electrical signals and get
them to another computer. The way we normally exchange
computer signals with other computers that aren’t in the same
general location is through the dial-up telephone system. Since
the telephone system handles only a selected range of voice
frequencies, the computer’s electrical input and output signals
must be converted to audio tones. The device that does the
conversion from electrical to audio, and vice versa, is called a
modem (MODulator/DEModulator).

To communicate with another computer there must be a
modem at each end, one called an originate modem, the other an
answer modem. In addition, in many instances the software
must be configured for answer or originate operation that is
usually independent of the modem; we can have answer soft-
ware with an originate modem, and originate software with an
answer modem.

Within the range of acceptable overall costs, for personal
computers it is the dial-up telephone system’s limitations that
determines the maximum rate at which we can exchange in-
formation between computers. The unit we use to express the
rate of information exchange is the baud, which happens to work
out to the number of bits transmitted per second. For example, a
300 baud rate is the rate at 300 bits-per-second, 1200 baud is 1200
bits-per-second. By pure luck and mathematical relationships,
300 baud represents an exchange of 300 words per minute of
text, while 1200 baud represents 1200 words per minute of text
(assuming an average of six characters per word of text—the
defacto American standard).

The typical low-cost (around $100) modem for personal com-
puters will accommodate rates from 0 to 300 baud. More sophis-
ticated modems (about $500) will accommodate 300 or 1200
baud. Because of cost and complexity, 1200 baud is presently the
upper limit for the voice-grade dial-up telephone system.
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On the other hand, if we wish to exchange data between
computers in the same general location we can do it easily
enough by passing the computer’s electrical signals (without
conversion to audio) through a multi-wire cable connected be-
tween the computers’ RS-232 input/output connectors. That
kind of multi-wire circuit is called null-modem. Within reason,
there is virtually no limit to the character rate we can pass
through the wires. The transmission rate from computer to
computer can easily be 9600 baud or even 19,200 baud. As far as
the communications software is concerned, it is working into a
modem (the *‘null-modem’*). The only limitation on how fast
data can be transferred from one computer to another through a
null-modem is the communications package and the computer
itself; Will they support a higher transmission rate? For ex-
ample, Heath computers easily support 9600 baud, while
Osborne computers are limited to 1200 baud unless modified
with non-factory hardware.

The degree of complexity of the program—its
“*sophistication’'—depends on the particular computer and the
application for which it's intended. Obviously, the software that
automatically runs a high-speed data exchange or a dump be-
tween the mainframe computers of two international banks isn’t
exactly the kind of thing you would use for your KayPro I or
Radio Shack's Color Computer.

Getting the message through.

The basic, least expensive form of communications software
is intended primarily for sending or receiving ASCII-encoded
messages or data. ASCII is an acronym derived from American
Standard Code for Information /nterchange. A complete ASCII
set consists of 128 codes (0-127) that represent upper and lower
case alphanumerics, 32 control codes such as the carriage return
and linefeed, standard keyboard symbols, etc.

Simply typing on the computer’s keyboard will send the
message—text or data—in ASCII characters, which is received
at the other end of the communications circuit. The difficulty
with ASCII is that it can only handle text or data such as BASIC
program listings, or anything else that’s best converted to
ASCII, though that is all you need for many applications. For
example, if you are into using The Source or the Dow Jones
information networks, or a local community or users’ group
bulletin board—which are accessed through the dial-up tele-
phone system—the communication is usually done in ASCII. If
you get a ‘‘terminal program’’ specifically prepared for your
computer, such as those advertised at rock-bottom prices in the
computer hobbyist magazines, it will probably be tailored speci-
fically for your computer’s screen. The words will wrap at the
end of the line, or each line will be precisely the length sent by
the information service...and that’s about it, except for setting
the baud rate. Budget, moderate, or gold-plated software—
virtually all allow the user to easily change the baud rate to
handle almost any communications situation. Most will cover
from 300 to 9600 baud. Others go as low as 110 baud (for older
teletypewriters), while some go as high as 19,200 baud for
high-speed null-modem communications.

Virtually all intelligent-terminal software allows the user to
either save the incoming ASCII message in a portion of free
RAM, called a buffer, and then transfer it to disk (or tape), or to
have the incoming data written directly to disk (or tape). The
direct write is preferred because, as a general rule, if the RAM
buffer fills, the incoming data writes over the beginning of the
text and a save to disk (or tape) will not contain the complete
file—the overwritten part no longer exists, Similarly, the soft-
ware can either send an ASCII file directly from disk (the usual
way), or transfer it from disk to RAM and then send it.

But what if you’re interested in, or have need for, sending or
receiving binary files such as machine language programs,
which use 8-bits? That is quite another thing. Many com-
munications programs can only transmit or receive 7-bit ASCII
characters, so they have special routines for converting binary

information into the ASCII character codes, and then back from
ASCII to binary. It works but it’s not the most dependable
method of binary data exchange. Why? Because one single
incorrect byte out of thousands can crash a program.

Protocols

Look at it this way. Assume you 're taking an ASCII transmis-
sion of a BASIC program from a friend and you geta glitchon a
character. The program kicks out on a RUN with a “*SYNTAX
ERROR on LINE 140."" You list line 140 and the statement
reads: “‘140 PRIT A$.”” You know you've got trouble, but it’s
easy to correct “‘PRI/T"’ to “‘PRINT."" Or suppose you are
getting the latest news from UPI on The Source and your screen
shows: *‘Inflaxxon is a 4.8& for August.”’ You know it should
read: *‘Inflation is 4.8% for August.”

But what if you’re receiving a command file? One glitch on
one byte and the program crashes and you’ll never know what’s
wrong, or why. To overcome that, all decent modern com-
munications software has some form of protocol exchange.

Protocol means that the sending terminal transmits some kind
of testing signal such as a checksum or CRC after transmitting a
block of information. It then waits for a response from the
receiving terminal that indicates the ‘‘test’” was received cor-
rectly. If so, the sending terminal transmits the next block. If the
sending terminal receives an incorrect answerback ‘‘test’’ from
the receiving terminal, it re-transmits the block, and will keep
doing so until it receives an ““OK"’ from the receiving terminal.
In that way, it sharply reduces the possibility a binary file will be
garbled at the receiving terminal.

The problem with a protocol exchange is that the terminal
protocols must match; that is, the software at each terminal must
recognize the protocols of the software at the other terminal. As
a general rule of thumb, except for the *‘free’” communications
software available from CP/M bulletin boards such as Modem X
and Modem 7 (and all its derivatives)}—which use somethng
called a *‘Christensen protocol’—there is no protocol standard.
That means that both the sending and receiving terminals must
use the same software (a cute way to insure extra sales).

While each communications package that can exchange bin-
ary files recognizes its own protocol, there are several com-
munications packages that will match—or mate—with other
protocols. For example, M.[.T.E., from Mycroft Labs, Inc.
(Box 6045, Tallahassee, FL 32301), will match the protocols of
MODEM X, Crosstalk, D.C. Hayes, IBMPC (for text files), and
Text (for mainframes). The relatively inexpensive but powerful
Telcom II, from Mumford Micro Systems (Box 400-E,
Summerland, CA 93067), for the Radio Shack computers, will
also accommodate the LINK protocol. Matching protocols,
however, is somewhat rare. Except for the ‘‘Christensen-
based’’ software, most communications packages match only
their own protocols.

Though many claims are made for each kind and brand of

THE COMMAND SCREEN you see when configuring Omniterm is shown
here.



communications software, except for auto-dialing, within a
given type they all do more or less the same thing as far as
communications are concerned.

Auto-dialing means the software in conjunction with a special
modem is capable of dialing the telephone number of another
computer from a telephone number or telephone index file in the
computer. Sometimes it's as uncomplex as dialing whatever
telephone number has been typed on the computer’s keyboard.
Other times, the user simply types the user’s name and the
computer searches the correct number from a telephone file
that’s been stored in a disk file. Auto-dial modems, such as the
D.C. Hayes, can pulse-dial a local telephone number and then
automatically switch to touch-tones for an information service.

‘When running straight ASCII text or data communications,
all packages will capture incoming data in RAM, all will dump,
somehow, to tape or disk—either as the signal comes in or at the
user’s command—and all will transmit text or data from tape or
disk, either directly or by first loading it into RAM and then
sending it to the modem. The program can be an inexpensive
plug-in module for the Radio Shack Color Computer such as the
Colorcom/E by Eigen Systems (Box 180006, Austin, TX
78718), or a moderately priced package such as Super ‘Color’
Terminal, by Nelson Systems, Inc., (Box 19096, Minneapolis,
MN 55419) that will even change the display format to 32x26, or
51-64-85 X 2l or 24. (Interestingly, the Nelson software, which
has the same or more features than communications software for
CP/M, IBM, and CP/M-86 computers, costs about half their
price. That makes one wonder whether software is priced at all
the traffic can bear.)

The Nelson software is more or less representative of what
most software packages for the “*higher cost™ computers offer.
The precise feature will depend on the particular program, and
depending on your particular interests one might prove of more
value than another. For example, some, such as the CP/M-based
M.I.TE., or Omniterm, for the TRS-80 Models I/11l/4, by
Lindberg Systems. Inc. (41 Fairhill Road, Holden, MA 01520),
allows specific versions to be configured for The Source, Com-
puServe, or anything else if you would like the program to
directly load with all the correct parameters and macros.

A macro is a complete set of commands, instructions, or
whatever that is transmitted by touching a single key. It’s as if
the key itself was a separate memory—which it really is. For
example, assume you have an auto-dialing modem—that is, a
modem such as the D.C. Hayes (5923 Peachtree Industrial
Blvd., Norcross, GA 30092) Smartmodem, that will auto-
matically dial a telephone number. You might program your
communications software in such a way that pressing the con-
TROL key and the numeral | will send the telephone access
number of The Source to the modem. When the screen shows
The Source has connected and asks for your ID (identification),
pressing coNTROL-2 will transmit your Source ID (identification
number) and password. Similarly, you might have programmed
CONTROL-3 as a macro to dial Compuserve’s telephone access,
and coNTROL-4 to transmit your CompuServe ID and password.
Macros can also be created for accessing particular areas of The
Source, Dow Jones, or any other dial-up database or information
service. The amount of information stored in each macro varies.
It might be 25 characters, it might be 48 characters, or more.

If the software provides macros there are usually at least 8 or
10, corresponding to the numbered keys; or every alphabetic
(A-Z) key might have the capacity for macro programming, as is
available in the Hayes Smartcom II for the IBM personal compu-
ter. The Smartcom’s macro definition is even carried to the point
where there are individual sets (menus) of 26 pre-defined mac-
ros for The Source, for CompuServe, and for Dow Jones that
allow direct access to different areas of the information services
at the touch of a key.

Some of the newer software, such as Smartcomand M.I.T.E.,
provide for the recognition of prompts by the host computer of
The Source, Dow Jones, community bulletin boards, etc. A

YOUR TN e—

of iWare
O=

Telecommunications

macro can be defined, say, to dial The Source through Tymnet;
upon receiving Tymnet’s recognition to dial the Tymnet pass-
word; then when The Source ‘“‘comes up’” with its prompt, to
answer with the user’s ID and password, etc. It's actually
possible to connect with and get into a selected area (service) of
an information network by just a single entry on the keyboard.
Exactly how the macros perform varies widely and depends on
price, and, unfortunately, the imagination of the person writing
the advertisement. So, if macros are an important function for
your use of communications software, doublecheck every fea-
ture before you purchase the software.

Particularly for infrequent users of a communications soft-
ware package, the overall complexity of operation is an impor-
tant consideration. The most sophisticated software is worthless
if you can’t remember how to use it, or you forget a function and
twenty minutes into an upload you discover you forgot to name
the file. The receiving terminal is going to have a copy of your
file but its disk directory will have no usable indication it exists.
(A common problem when exchanging binary data.) Some
software, such as Crosstalk, from Microstuff, Inc. (1845 The
Exchange, suite 205, Atlanta, GA 30339), avoids the whole
problem by automatically transmitting the name of the file: The
receiving computer always knows what it got. It should not be
necessary to spend any time mucking through an instruction
manual to figure out how to do things. Unfortunately, price and
sophistication have nothing to do with ease-of-operation.
Actually, some of the earlier superior communications software
is virtually unknown today because simple procedures required
reference to the documentation, and the documentation was a
disaster.

Another desired feature for infrequent users of communica-
tions software is menu-driven function selection. The main func-
tions are always displayed on the screen, or can be called up at
the touch of a key. Similarly, the functions are also selected by
the touch of a ]u:v Telcom, Omniterm, and Crosstalk are exam-
ples of almost total menu-driven control.

There is probably no end to the functions that can be provided
in a communications package. As fast as one package appears in
the marketplace there is another with even more ‘‘sophisti-
cated’’ functions. Actually, most do the same as the others, but
in different ways and with different degrees of difficulty. Some-
times it’s easier to use different kinds of software for different
tasks simply to make communications more convenient. For
example, for videotext-type communications and use of The
Source, Telcom I is preferable; for binary data and program file
exchange, Crosstalk does it with the least amount of hassle. But
what works best for you and your computer may be other kinds
of software. But regardless of the software’s functions and
features, for many users the most important consideration
should be how often they will have to search through the
documentation in order to use the software. R-E
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P t 2 IN THE LAST PART OF
ar this series, we saw
how transistors are used in switching ap-
plications. Transistors, of course, are not
the only solid-state devices that can be
used in that way. Indeed, devices such as
UJT's, PUT's, and SCR’s can all be used
in switching circuits. This month, we’ll
take a look at those devices, and others,
and see what they are, how they work, and
how you can use them in your own de-

The UJT (UniJunction Transistor) is a
one-junction device that consists of a slab
of n-type and a slab of p-type semicon-
ductor material. In an n-type UJT, the two
base terminals are connected to the n-type
material. An emitter terminal is con-
nected to the p-type material. The sche-
matic symbol for the n-base UJT is shown

The n-type material connecting base
terminal Bl to base terminal B2 has a
resistance of between 5,000 and 10,000
ohms. It is convenient to think of that

How to Design
emiconductor

MANNIE HOROWITZ

FIG.1—SCHEMATIC SYMBOL for an n-base UJT.

Switching
Circuits

Heres a look at UJTs, PUTs, SCR, triacs, and a host of other semiconductor switching

resistance as actually being made up of
two resistances. One, RBI, is between the
junction and Bl; the second, RB2, is be-
tween the junction and B2. With that out
of the way, we can now talk about an
important characteristic of the UJT, the
intrinsic stand-off ratio. That is defined as
RBI/(RBlI + RB2) and denoted by the
symbol 7. The voltage at the junction,
due to Vg, is equal to nVyp.

Circuits

The UJT can be used in a simple circuit
such as the one shown in Fig. 2. Pulses of
sufficient voltage, V|, must be applied
between the emitter and ground for the
UJT to conduct current from +Vgg to
ground through the n-type slab. When it
conducts, output pulses that are in step
with the input pulses are developed across
Rl and R2, although R2's main purpose is
to keep the circuit operating properly de-
spite variations in temperature.

We will show you how to choose the
values of R1 and R2 shortly. In any event,
the values of R1 and R2 are usually much

+Vag

FIG. 2—A SIMPLE CIRCUIT using a UJT.

less than RB1 and RB2. Because of that,
the external resistors used around the UJT
can be ignored when analyzing the action
of the transistor.

Getting back to the performance of the
circuit in Fig. 2, we want the UIT to
conduct when the voltage at the emitter
reaches V. The device itself conducts
when V. is about !4 volt higher than the
voltage at the junction. That occurs when
Vg is greater than 0.5 + mVyg. That is
why the intrinsic stand-off ratio is a crit-
ical factor in determining the behavior of
the UJT.

Using that information, a relaxation os-
cillator can be designed. To do that, only
an R-C network need be added to the
circuit shown in Fig. 2. The resulting cir-
cuit is shown in Fig. 3.

Let’s see how that circuit works. When
the supply voltage is initially applied, 0
volts is across Cl; that voltage increases
with time. The time it takes for the voltage
to increase to the level required to turn on
the UJT is determined by R3. Cl, and m,
and is just about equal to the product of
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FIG. 3—ADDING AN R-C network to the circuit
shown in Fig. 2 turns it into a relaxation oscilla-
tor.

R3 and Cl. The oscillator frequency is
about equal to the reciprocal of R3 X Cl,
or about 1/(R3 x Cl).

The ideal value for resistor R3 is some-
where between:

Vee(1 —m) — 05
2lp
and
2(Ves — Vv)

ly

Where [, is the maximum current flow
between the emitter and Bl; Vy, is the
valley voltage, the voltage between the
emitter and Bl just after the device has
begun to conduct, and Iy, is the valley
current, the current between the emitter
and Bl when the voltage between those
points is Vy. In the equations, m and I
are the maximum values specified by the
manufacturer of the particular UJT being
used, while Vg and I, are the minimum
specified values. The current reaches I,
when V|, reaches a peak; that peak voltage
is called V.. Voltage V, is significantly
higher than V,,.

The voltage and current between the
emitter and Bl continue to increase
beyond V,, and I,, respectively because
RBI decreases as the quantity of current
flowing through it increases. When C1 has
discharged through the emitter-RBI cir-
cuit, conduction ceases. The capacitor
then recharges and the sequence repeats.

Capacitor Cl is selected to obtain the
desired oscillator frequency, after R3 has
been determined. Because the value you
select for C1 depends upon the 7 (as well
as on other factors) of the specific UIT
being used, that capacitor may have to be
“tweeked” to get the exact desired time
delay.

If the UJT is to operate properly. R2
should be about equal to (RBI +
RB2)/2nVyg. The value of R1 should be
less than (RB1 + RB2 + R2)V 511/ (Veg
— Vour) In the equation for RI, the
values of RB1 and RB2 are the minimum
resistances for this particular device as
specified by the manufacturer. Voltage

Vour 18 the peak-to-peak output voltage
across R1. The value of RI is usually
about 50 ohms and R2 around 500 ohms,
although at times the values chosen may
radically differ from those. An ordinary
bipolar transistor may be wired across the
resistor used to deliver the output from the
UJT; its purpose would be to provide suf-
ficient push for the circuit to be driven by
the pulse(s).

Because the UJT keeps on oscillating,
repetitive voltages are developed across
CI1, RI, and R2. The voltage across Cl is a
rising ramp while Cl charges and is a
relatively fast-dropping slope when it dis-
charges. If that ramp is to be used to drive
another circuit, a high impedance must be
connected between the R-C network and
the circuit that is being fed by the ramp, so
that the driven circuit will not load the R-

C network (and affect the frequency of

oscillation).

The UJT can be used in a switching
circuit because it does not conduct until
the capacitor is charged to a specific level.
If a mechanical switch is placed across the
capacitor and shorts it, the capacitor re-
mains discharged. Under those condi-
tions, the UJT does not conduct. The
capacitor begins to charge at the instant
the switch is opened. But the UJT does
not conduct until the capacitor is charged
to a voltage that exceeds 0.5 + mVgy
volts; in other words, it behaves as a time-
delay switch. Conduction ceases at the
instant the switch is closed and the capaci-
tor is discharged.

Designing a UJT circuit

Let’s see how we can calculate the val-
ues for the circuit shown in Fig. 3. As an
example, assume that for the UJT being
used, m is specified as 0.55, but can vary
from 0.5 to 0.6. Similarly, V, is specified
as 2 volts, but can vary from 1 to 3.5; I, is
specified as 20 mA, but can vary from 10
to 30 mA, and [, is specified as 8 pA, but
can vary from 4 to 12. The internal resis-
tance of the UJT, RB1 + RB2, is equal to
9000 ohms. What we are looking for is a
2-volt output across Rl at a frequency of
500 Hz. For this circuit Vg will be 10
volts.

Start by determining the value of R3,
the resistor in the timing circuit. Sub-
stituting into the equations for R3 noted
above, we find that the value of that resis-
tor should be between 146,000 ohms and
1,800 ohms. A good choice for R3 is
50,000 ohms. Since f = 1/R3Cl, CI
should be equal to about I/Rf = 1/(50,000
% 500), or about 0.04 pE Finally, sub-
stituting into our equations for R1 and R2
we find that they should be 2400 ohms and
820 ohms, respectively.

An interesting variation in the circuit
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FIG 4—THE PUT. Its schematic symbol is shown
in a, while its internal structure is shown in band

c. The equivalent circuit for that device is shown
in d.

shown in Fig. 3 would be to replace Cl
with a phototransistor. The resistance of
the phototransistor increases as the
amount of light reaching it decreases.
Thus, when there is very little light, the
resistance of the phototransistor is high.
Under those conditions, the UJT con-
ducts and current flows. That current can
be used to trigger a relay and turn on a
light as night falls.

The PUT

The Programmable Unijunction Tran-
sistor, or PUT, performs much like an
ordinary UJT. The big advantage with the
PUT is that ) is not predetermined by the
internal characteristics of the device. In-
stead, it can be set to a value between (0
and 1 using external resistors.

The PUT is a thyristor. It has three
terminals, as shownin Fig. 4-a. A positive
voltage is placed between the A (anode)
and C (cathode) terminals. No current
flows between the A and C terminals until
a pulse that is negative with respect to the
anode is applied to the G (gate) terminal.

Structure of the PUT

The device consists of four semicon-
ductor slabs as shown in Fig. 4-b. To see
how the PUT works, it is easiest to think
of it as being split into two bipolar transis-
tors—one NPN and the other PNP. The
internal structure then would be as shown
in Fig. 4-c. A schematic diagram of the
two-transistor equivalent circuit is shown
in Fig. 4-d.

Neither transistor is turned on when
voltage is initially applied between A and
C because current does not flow through
either base-emitter junction. When G is
made negative with respectto A, the base-
emitter junction of the PNP transistor is
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turned on. Current can then flow through
the collector lead of that transistor to the
base of the NPN device. Because the volt-
age at the base of the NPN transistor is
now positive with respect to the voltage at
its emitter. current will also flow through
the base-emitter junction of that device.
The NPN transistor is therefore also
turned on. Current from its collector flows
through the base-emitter junction of the
PNP device because its base voltage (and
the collector voltage of the NPN section)
is now negative with respect to its emitter
voltage. Because of that, the PNP transis-
tor stays on even after negative voltage has
been removed from the gate terminal.
Consequently, the NPN device also re-
mains on. Because the paths between A
and C have been completed, current flows
from A to C. It ceases to flow when the
anode current drops below I,

We can make a PUT act like a UIT by
placing it in the circuit shown in Fig. 5.
The maximum gate current, I yax) al-
lowed for turning on the PUT is specified
by the manufacturer of the device and may
be in the vicinity of 50 mA. Just what I
actually is in a particular circuit, depends
upon Vgp. R1, and R2, and can be deter-
mined from

Ve
R1R2(R1+R2)

R
Vo= Vae(mlﬂz)

The equations for calculating the time
delay and the value of the resistor in the R-
C circuit (in this case R4), are the same as
the ones we used when we discussed the
UJT. To determine R4, set m equal to
RI/(R1+R2), use the values of I, and L,
provided on the device’s data sheet, and
let Vy, be equal to about % of V. (the
value of V.. the forward voltage, can also
be found on the data sheet). The value of
Vy usually ranges somewhere between
0.6 and 1.2 volts so that 0.6 may be used
for Vy, in those equations without causing
any unacceptable error.

Once the voltage across Cl is greater
than that at the gate. the PUT conducts
and current flows through R3. The output
voltage that the current develops across
R3 is called V1~ That voltage depends
upon the voltage required to turn on the
PUT, which, in turn, is about | volt higher
than the voltage at the gate. That, in turn,
is related to v, which is determined by the
values chosen for resistors R1 and R2.

After the capacitor has been discharged
and anode current has dropped below [,
current ceases to flow through the junc-
tions between A and C. The capacitor
then gets recharged so that the current
pulses through the PUT keep repeating.
As was the case with the UJT, a switch can
be placed across the capacitor to make this
arrangement perform as a time-delay

IG—

where
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FIG. 5—THE PUT is used here in an oscillator
circuit.
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FIG. 6—TO KEEP AN SCR from dissipating too
much power when the polarities of the voltages
at its anode and gate are as shown, a series
resistor-diode combination should be con-
nected between those terminals.

switchingcircuit.

The SCR

The structure of the silicon-controlled
rectifier (SCR) looks like that of the PUT,
except that the SCR gate is near its cath-
ode rather than its anode. The SCR is
composed of four semiconductor slabs ar-
ranged as shown in Fig. 4-b. The gate is
connected to the second p-slab (the one
located between two n-slabs) rather than
at the first n-slab (the one nearest the
anode). The equivalent transistor arrange-
ment shown in Fig. 4-d still applies, ex-
cept that the gate terminal is now at the
base of the NPN device. A positive pulse
at the gate with respect to C will turn on
the SCR and let current flow from A to C
when the anode is positive with respect to
the cathode. The SCR will keep on con-
ducting even after the trigger pulse has
been removed. Conduction stops after the
anode-cathode current drops below a par-
ticular current level specified by the man-
ufacturer of the SCR. That current is iden-
tified as I};, the holding current.

Triggering methods and precautions

Although gate triggering is the best
method of turning on the SCR, it is possi-
ble to do it using other methods. For ex-
ample, the SCR will be turned on if it is
placed in a very hot environment. It will
also be turned on if a specified maximum
voltage that may be applied between the
anode and cathode is exceeded. It will
also be triggered if a sharp-rising voltage
pulse is applied between A and C. As for
the last case, it is frequently desired that

the SCR not trigger under those condi-
tions. Manufacturers therefore supply a
dV/dT specification that indicates the
maximum voltage change in a specific
period of time that may be applied to the
SCR without triggering it. Thus, if dV/dT
is specified as 150 volts-per-microsecond,
the SCR will probably be turned on by a
pulse that changes at the rate of 175 volts-
per-microsecond. To reduce the dV/dT
factor of the pulse and avoid triggering the
SCR, a 50,000-pF capacitor may be wired
between the C and G terminals of the
device.

If a voltage pulse that’s applied be-
tween the A and C terminals triggers the
SCR no damage will be done to the de-
vice. But it is also possible to apply a fast
current pulse between the A and C termi-
nals. That pulse may be used to trigger the
SCR or may simply be present after the
SCR has been turned on. But if that cur-
rent pulse is faster than the dI/dT limit
specified by the manufacturer of the SCR,
the device can be destroyed. You must be
sure that such current pulses do not occur
at any time. To insure against such pulses
a series R-C network can be connected
between the anode and cathode of the
SCR.

Some problems arise even when nor-
mal gate-triggering methods are used. If
the leakage current is high, the SCR may
be triggered inadvertently. To avoid that, a
resistor should be wired between the cath-
ode and gate of the device. The value of
that resistor is normally specified by the
manufacturer and can be found on a data
sheet.

Precautions must also be taken so that
the gate does not dissipate more power,
P;a- than is allowed by the manufacturer,
or pass more current, lp,,. than it was
designed to do. Care must be taken so that
the reverse voltage limit, V4. between
the gate and cathode is not exceeded.

Avoid applying a positive gate-cathode
triggering voltage while a large negative
voltage is at the anode of the SCR with
respect to its cathode. Otherwise, the
SCR will dissipate an excessive amount
of power. To prevent failure, if that con-
dition should occur, be sure to connect the
diode-resistor circuit shown in Fig. 6 be-
tween the gate and anode. That circuit
clamps the gate to the anode thereby re-
ducing the conduction between the gate
and the cathode.

Circuits using SCR'’s

A simple circuit involving an SCR and
using an AC supply is shown in Fig. 7.
Voltage is applied between the anode and
cathode of the SCR. During the positive
half of the cycle. a positive pulse is fed
through R1 and diode DI to the gate of the
SCR and the device is turned on. Current
flows through R, . the load. Current stops
flowing when the current passing through
the SCR and R, drops below I,;. During
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FIG. 7—A SIMPLE SCR circuit.

the negative half of the cycle—when the
anode is negative with respect to the cath-
ode—the diode prevents any current from
passing to the gate, and the SCR remains
turned off.

In the circuit shown, current flows for
just about the full positive half of the
cycle. Conduction starts when just
enough current is available at the gate to
turn on the SCR. The flow stops when the
anode-cathode current falls below I}, the
holding current. But the circuit can be
changed so that the conduction through
the anode-cathode circuit can be made to
start at any point during the rising 90°
portion of the AC cycle and end when the
current. flow drops below Ij;. Thus, the
conduction of the SCR can be varied be-
tween a 180° period (when the SCR starts
to conduct at the beginning of the positive
half-cycle) and a 90° period (when it starts
to conduct at the peak of the positive half-
cycle).

The circuit in Fig. 8 can be used to set
the conduction period. Variable resistor
R2 sets the voltage applied to the R3-D]
series circuit. The voltage at the wiper of
the potentiometer, in conjunction with
R3, DI, and R1, determines the amount of
current that flows into the gate of the
SCR. When R2 is set so that sufficient
gate current flows to turn on the device,
the SCR conducts. That setting can be
adjusted for conduction to start at any
specific instant in the rising portion of the
positive half-cycle.

The voltage being applied to the gate in
the circuit in Fig. 8 is AC. In a similar
fashion, a DC voltage can be used to de-
termine the turn-on point of the SCR.

The turn-on points of the SCR do not
have to be limited to between 0% and 90°.
That range can be extended by adding a
phase-shift network consisting of a resis-
tor and capacitor to the original circuit.
Doing so allows you to extend the range to
from just above 0° to somewhat below
180°. Such a circuit is shown in Fig. 9.

Figure 10-a shows the phase relation-
ship of the voltage across Cl (between the
gate and cathode), V5, with the voltage
at the input to the R2-C1 circuit. The cur-
rent in a capacitor leads the voltage across
that component by 180°. The voltage
across a resistor is in phase with the cur-
rent flowing through it. Because of that,
when an AC voltage is applied to a circuit
consisting of a resistor connected in series
with a capacitor. the voltage across the
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FIG. &—THE CONDUCTION PERIOD of the SCR
can be varied by changing the setting of R2.
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FIG 9—BY USING A PHASE-SHIFT NETWORK,
the range of triggering points of the SCR can be
extended.
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FIG. 10—PHASE RELATIONSHIPS. The graph in
a shows that the magnitudes of Vg and Vg, =
Vac only if their phases are taken into account.
The relative phases and magnitudes of V¢ and
Vgc in the case of a purely resistive load are
shownin a, and in the case of a purely capacitive
load in b.
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FIG. 11—THE SCHEMATIC SYMBOL for a diac is
shown in a; its internal structure is shown in b.

capacitor lags the voltage across the resis-
tor by 90°. The sum of the voltages across
the two components must be equal to the
voltage applied to the R-C combination,
or V,c. But that is the case only if the
addition takes the relative phases of the
two voltages into account.

That is all shown in Fig. 10-a. The volt-
age across Cl. V., lags the applied volt-
age, V4. by an angle . When R2 is set
equal to 0 ohms, the entire applied voltage
is across the capacitor and ot is equal to 0°.
Thus, the voltage across Cl and at the
gate-cathode junction of the SCR is in
phase with V.. That relationship is
shown in Fig. 10-b. Also. because R2 is ()
ohms. the magnitude of V- is just about
identical to V ..

When the value of R2 is made very
large, the applied voltage is primarily

across the resistor and there’s just about
no voltage across the capacitor. In that
situation, « is equal to nearly 90°. The
relationship between V.. and V. i$
shown in Fig. 10-c.

Assume that the SCR will just trigger
when a voltage equal to that at the peak of
the Vi curve in Fig. 10-c is applied be-
tween the gate and cathode. Turning to
Fig. 10-b, with that small voltage require-
ment, and noting the slope of the curves in
Fig 10-b, it’s clear that the SCR turns on
soon after the applied voltage passes 0°
because Ve reaches the trigger point
near 0°. In Fig. 10-c, the peak of the
trigger curve must be reached, before the
SCR turns on because of that curve’s low
amplitude. Triggering therefore does not
occur until V. is near 180°. Trigger
points are made to vary between 0° and
180° by changing the setting of R2. In all
cases conduction stops when the anode-
cathode current drops to Ij;. That is close
to the 180 point on the V , - curve. Thus,
the trigger-point setting is used to deter-
mine just how long the SCR will stay
turned on.

Diacs

In a diac, whose schematic symbol is
shown in Fig. ll-a, the arrangement of
semiconductor slabs appears quite similar
to that of an ordinary PNP transistor (see
Fig. 11-b). But there are two big dif-
ferences between the diac and bipolar
transistor. First, there is no lead to the
center slab of the diac. Second, the same
amount of impurities due to doping are at
both junctions of the diac, while quan-
tities differ at the two junctions of an ordi-
nary transistor.

If a very small voltage is applied be-
tween the two terminals of the diac, MT]
(Main Terminal 1) and MT2, the diac does
not conduct. The applied voltage must
exceed a specified value before the device
will conduct. After the diac is turned on,
current flowing through the device in-
creases rapidly as the voltage across the
diac decreases. Regardless of which ter-
minal is made positive with respect to the
other, the diac will turn on at the same
breakdown voltage. Should an AC voltage
be placed across the device (through a
resistor, of course, so that the diac will not
dissipate excess power), it will conduct
during each half-cycle after the break-
down voltages have been exceeded.

Triac

As you can see in Fig. 12-a, the sche-
matic symbol for a triac is very similar to
that of a diac. The difference, of course, is
that a gate has been added. The true dif-
ferences between the devices can be seen,
however, in the structural diagram shown
in Fig. 12-b.

If you just consider the connections
that are made to the right halves of the
MTI, MT2 and gate terminals, and ignore
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anything that’s connected to the left half

of those terminals, what you have is a
PNPN SCR, with the gate connected to
the lowest p-slab. Consider next the con-
nections made to left side of those termi-
nals, this time ignoring the connections to
the right. What you have now is an NPNP
SCR. Converting that into its equivalent
circuit gives you the two-SCR combina-
tion shown in Fig 12-c.

When MT?2 is positive with respect to
MTI and a pulse is applied to the gate,
SCR 1 in the equivalent circuit turns on. If
MT2 is negative with respect to MTI,
SCR 2 turns on. Thus, each SCR con-
ducts on alternate halves of a cycle. Un-
like the individual SCR. the triac
conducts current in both directions. But
the SCR has one important advantage over
the triac: The SCR can operate over a
range of from 0- to several-hundred-Hertz
while the triac is useful only to somewhat
above 60 Hz.

A triac can be used instead of an SCR in
a circuit like the one shown in Fig. 7.
Simply substitute MT2 for the anode and
MT]I for the cathode. The diode is no
longer necessary for the circuit to operate
properly. The altered circuit is shown in
Fig. 13.

The waveform output by the AC power
supply is, of course, a sinewave. If a high-
resistance potentiometer is used for R2, it
can be adjusted so that the gate current
will just barely turn on the triac when the
applied signal is at its positive 90° point.
It will stay on for the portion of the cycle
from 90° to close to 180°. Near the 180°
point, the positive voltage across the triac
is just about zero, so that the current drops
below Iy, the holding current and con-
duction ceases.

With the marginal turn-on signal avail-
able during the positive half-cycle, the
triac will not turn on between 180° and
270°, the portion of the cycle when MT2
is negative with respect to MTI1. That’s
because it requires a larger signal to turn
the triac on during the negative half-cycle
than it does during the positive half-cycle.
If sufficient current should be applied to
just-about turn the triac on during that
negative half-cycle, it will conduct for the
negative portion of the cycle between
270° and 360°. As was the case in the
positive half-cycle, conduction will cease
when the negative current drops below,
— 1. the holding current.

Should resistor R2 be set for a low
value, sufficient current will be applied to
the gate before the 90° point in the cycle is
reached and the triac will be turned on at
some point between 0° and 90°. Then cur-
rent would flow for more than one half of
each half-cycle.

There are four triggering modes used
for turning on the triac. In two of those,
MT2 is positive with respect to MTI. If
the gate is positive with respect to MT],
relatively little gate current, I5p, is

MT2 uT2 MT2

G MT1 MT1
a b c

FIG 12—THE TRIAC. Its schematic symbol is
shown in a, its internal structure in b, and its
equivalent circuit in .
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FIG. 13—A SIMPLE triac circuit. The device's
triggering point is set by R2.
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FIG.14—AS WITH THE SCR, the range of trigger-
ing points of the triac can be extended by using
the circuit in a. The conduction periods during
the positive and negative half-cycles can be
made symmetric by adding adiac as shownin b.

needed to turn on the triac. If it is negative
with respect to MT1, at least five time that
current is required to turn on the triac.
Should MT2 be negative with respect to
MTI, at least 21 is needed to turn on the
triac regardless of whether the gate cur-
rent is positive or negative with respect to
MTI. Considering that, it is obvious why
when R2 is adjusted so that the triac will
turn on just at the positive 90° point it is
very unlikely that it will also turn on at the
negative 270° point. That will be true un-
less a considerable amount of drive is
added to the gate when the voltage goes
negative.

In the case of the SCR, the 0°- to- 90°
range of triggering points was extended to
a 0% to- 180° range through use of the R2-

C1 network in the circuitin Fig. 9. In that
example, we only needed triggering dur-
ing the positive half of the cycle because
an SCR does not conduct during the nega-
tive half-cycle. But the triac conducts dur-
ing both the positive and negative half-
cycles although that conduction can start
at different points in the negative half-
cycle due to the device's changing sen-
sitivity to the gate signal. So, until R2 is
set so that there will be sufficient voltage
to trigger the triac in the negative half-
cycle, it will conduct only up to 180°.
When R2 is set so that the triac triggers on
both half-cycles, conduction will take
place during a longer interval during the
first half of the cycle than in the second
half.

The range of triggering points can be
increased through the use of the circuit
shown in Fig. 14-a. That arrangement
uses two R-C phase-shift networks. With
it, triggering can take place between 0°
and 180° during positive half-cycle and
between 180° and 360° during the second
half-cycle.

The arrangement shown is similar to
the one used for the SCR and shown in
Fig. 9. But the circuit shown in Fig 14-a
will not do anything to offset the dif-
ferences in gate sensitivity and the device
will trigger over different intervals during
the positive and negative half-cycles. That
situation changes when we add a diac to
the circuit as shown in 14-b.

In that circuit, both the gate and MT2
are either positive or negative with respect
to MT1. When the triac is operated in that
manner, a diac can be used to compensate
for the differences in the triac turn-on cur-
rents. That is, if the characteristics of the
diac matches those of the triac gating cir-
cuit, the triac will turn on at relatively
equal points during both halves of the
cycle and the periods of conduction will
be more or less equal during either half-
cycle.

Other switches

The switching devices described above
are the ones most commonly used, but
there are many other types of semicon-
ductor switching devices.

The schematic symbol for a CSCR
(Complementary SCR) is the same as that
used for the PUT, but the two are quite
different devices. The CSCR turns on
when a negative voltage is applied to its
gate with respect to its anode.

One big objection to use of the SCR, is
that no means is provided to turn it off.
The GSC (Gate Controlled Switch) is a
device that overcomes that drawback. It
behaves as an ordinary SCR when a posi-
tive pulse is applied to its gate. The dif-
ference lies in the fact that it turns off
when a negative pulse is applied to the
same gate.

The SCS (Silicon Controlled Switch) is

continued on page 114
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If you enjoy the challenge of creating your own circuits or have
the desire to learn...then, the new ET-1000 Analog/Digital Cir-
cuit Design Experiment/Trainer is for you. Designed to be a
multi-purpose lab for experimental circuit design, the ET-1000
makes it easy to design, develop and experiment with circuits of
your own design.

Unit features large solderless plug-in breadboard, built-in po-
wer supplies, 1Hz to 100 kHz signal generator, “no bounce" logic
switches, LED indicators, logic probe and much, much more.

And if you need to learn circuit design before starting to
create on your own, there are two self-study courses in passive
and transistor circuits that will teach this exciting area to you
right on the ET-1000.

Find out more about the new ET-1000 trainer and courses
today. Complete specifications and details are in the new free
Heathkit Catalog. The catalog also features more than 450 kit
and educational products for your home, hobby and business.
Circle reader service number below.
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SIGNAL STRENGTH LED BAR GRAPH

6 MODELS: $150.-$499.
ALL ALUMINUM CASES
FULL YEAR GUARANTEE
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AC, DC OR BATTERY PORTABLE
CERTIFIED NBS CALIBRATION
MADE IN U.S.A.—10TH YEAR
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OPTOelectronics inc

5821 N.E. 14th Avenue
Ft. Lauderdale, Florida 33334

1-800-327-5912

FLA (305) 771-2050
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INTERFACE ORDERING INFORMATION

continued from page 78 The following are available from Alpha

Electronics, PO Box 1005, Merritt Is.,

TELEX 514849

FL. 32952 (305-453-3534). A complete
kit of parts—including main PC board,
memory PC board, cable, case—for
printer conversion (does not include
memory IC’s): $129 plus $6 postage;
complete kit for Electronic conversion
(does not include memory PC board or
memory IC’s): $119 plus $6 postage;
2K < 8 static RAM IC’s, $6.50 each
postpaid; 13941 PROM, $25; memory
PC board (PC1832) $13 postpaid; main
PC board, (PC1831), $18 postpaid; ABS
plastic case, $12. A complete kit of all
parts for Selectric conversion, (not in-
cluding memory board or memory
IC’s): $169 plus $6 postage. The me-
chanical adapter alone is $90 plus $5
postage. The ULN2813A or ULN2803A
IC’s are $3 each postpaid. Florida resi-
dents please add 5% sales tax. Canadi-
an orders please add $2 additional to
US postage; other foreign orders
please add $6 additional to US
postage.

Y

FIG. 29—THE WIRE GUIDE is shown here full
size.

BEND HERE TO SUIT %
R R

MOUNTING

~ 7
FIG. 30—THE MOUNTING OF the sHiFT board and solenoid and link is shown in this photo.

printed, you can print extra copies of the
document(s) simply by pressing the PRINT
button.

If there is not enough memory to hold
the data from the computer, the interface
will, when the buffer is full, halt the data
load and print the buffer contents. Then it
will resume the data load until the buffer
is full again or until the prinT button is
pressed. If copies of the data are not re-
quired, press RESET before dumping new
data to the interface.

Although we haven’t had the oppor-
tunity to examine it, an option that allows
this interface to be used with a serial com-
puter port can also be added. Contact Al-
pha for further information. R-E

FIG. 31—THE SHIFT LINK is shown here full size.

to the printer until the prRINT button has
been pressed.
After the buffer contents have been
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New for our readers....A mailorder source of software for Atari 400, Atari 800, IBM P C, Commodore VIC-20,

Apple I, and other personal computer systems.

IBM PC

[] FLIGHT SIMULATOR by Mi-
crosoft ... List $49.95. Our price
... $43.00. Highly accurate sim-
ulation of flight in a single-engine
aircraft. Working instruments.
Out the window graphics. Real-
time flight conditions. (IBM P C,
B4k, color graphics, disc)

] EASYWRITER Il by In-
formation Unlimited ... List
$350.00. Our price ...
$300.00. Turns your com-
puter into a word
processor. You see every-
thing on the screen. There
are no imbedded com-
mands. (IBM P C, disc)

[] DEADLINE by In-
focom ... List $49.95.
Our price ... $43.00. A
locked door. A dead
man. You have 12
hours to solve the mys-
tery. One false move,
and the killer strikes
again. (IBM P C, 48k,
disc)

[ ALGEBRA, Vol. 1 by Edu-
ware ... List $39.95. Our price
... $34.00. A first year algebra
tutorial covering definitions,
number line operations, sets,
etc. (IBM P C, 48k, color
grpahics, disc)
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[VT@ @@€0 Y| [ MICROTERMINAL by

Microcom ... List $94.95, Our
price ... $83.00. Allows ac-
cess to remote mainframes
and minis, information data
banks, and other personal
computers. (IBM P C, disc)

PCTUTIR

[J PC TUTOR by Comprehen-
sive Software ... List $79.95.
Our price ... $69.00. Interactive
program teaches you how to
use your IBM Personal Com-
puter, including hardware and
software. (IBM P C, 64k, disc)

] PRISONER2 by Interactive
Fantasies ... List $32.95. Our
price ... $28.00. Escape is
hardly possible. The island
keeps you under surveillance.
Just try and get out! (Apple |1,
48k, disc)

] PRISONER2 by Interac-
tive Fantasies ... List $39.95.
Qur price ... $34.00. (Atari
disc)

[] THE MASK OF THE SUN
by Ultrasoft Inc ... List $39.95.
Qur price ... $34.00. An ani-
mated adventure through a
series of hi-res screens. An
ultimate adventure challenge.
(Apple ll, 48k, disc)

[] MASTERTYPE by Lighting
Software ... List $39.95. Our
price ... $34.00. A typing in-
struction system in an exciting
hi-res game format. Learn to
type while battling waves of
attacking enemy words. (Apple
Il, 48k/B4k, disc)

[] THE GRAPHICS MAGI-
CIAN by Penguin Software ...
List $59.95. Our price ...
$53.00. Make your own ani- %
mated graphics. Handles up to

32 independent objects.
Stores hundreds of color pic-
tures. (Apple Il, 48k, disc)

[1 RENDEZVOUS by Edu-
ware ... List $39.95. Our price
... $34.00. In four phases, sim-
ulates an actual space-shuttle
flight from Earth Liftoff through
Orbital Rendezvous and Ap-
proach to Alignment Docking
with a space station. Hi-rez
graphics (Apple II, disc)

[[] SAT WORD ATTACK
SKILLS by Eduware ... List
$49.00. Our price ... $43.00. A
tutorial for mastering vocabu-
lary, deciphering new or
unfamiliar words, and taking
tests. (Apple Il, disc)

COMMODORE ViIC-20

[] PIPES by Creative Software

... List $39.95, Our price ...

$34.00. Connect a pipeline

. from the water supply tank to

every house. Watch out for

| leaks. Use as little pipe as
possible. 5 skill levels. (Com-

= modore VIC-20 cartridge)

[] SHAMUS by Human En-
gineered Software ... List
$39.94. Our price ... $34.00.
Only you can stop the Shad-
ow's mad reign of terror. Two
levels with 20 rooms each, A
joystick challenge. (Com-
modore VIC-20 cartridge)

[] HOUSEHOLD FINANCE
by Creative Software ... List
$17.95. Our price ... $15.00.
Home utility program records
and analyzes your monthly in-
come, expenses and budget in
16 categories. (Commodore
VIC-20 tape cassette)

[] HOME OFFICE by Creative
Software ... List $29.95. Our
price ... $25.00. Combines
VICPRO, a flexible and efii- PN
cient word processor with L
VICDATA a powerful and so- ]
phisticated information storage
and retrieval system. (Com- sl 1
modore VIC-20, cassette tape,

Bk additional memory required)

ATARI
Eileea = ] SUBMARINE COM-
MANDER by Thorn EMI ... List
$49.95. Our price ... $43.00. A
submarine patrol simulator to
hunt and destroy enemy ships.
9 skill levels. Plug-in cartridge.
(Atari Cartridge 400/800)

APPLE

[] MINER 2049 by MicroLab
... List $39.95. Our price ...
$34.00. Chase into a Ura-
nium mine thru 10 levels of
traps and capture Yukon
Yohan. Scale ladders, jump
from moving platforms, and
win—if you can. (Apple Il
48k, disc)

Number of items ordered

Total Price of Software . ... ................

Sales Tax (NY State Residents Must Include) .
Shipping ($2.00 peritem) ...........o.oinas

S ———— Address

Radio-Electronics Software Store

200 Park Avenue South
New York, NY 10003

Name

City

State ZIP

TOTAL ENCLOSED (Sorry, NoCODs) ...........
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HOBBY CORNER

Realistic battery-voltage measurements
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

RADIO-ELECTRONICS

BEFORE GETTING TO THE BUSINESS OF THE
day, we want to thank each of you who has
taken the time to write—and don’t hesi-
tate to write again. Your questions, com-
ments, and suggestions have been quite
interesting. We only regret that there isn’t
enough time to respond to each of you.
For those of you who haven’t written yet,
why not get out the old pen and paper and
let us know what you're doing.

Testing dry-cell batteries

David Patterson has raised the very
practical question of testing batteries un-
der “loaded™ conditions (when current is
being drawn). We’re sure that you, too,

BATTERY
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To i i
VOLTMETER = CAD
FIG. 1
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FIG. 2

TO MODEL TRAIN
TRANSFORIMER

Te Ile
VAC
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have had the experience of having a bat-
tery die just a few minutes after it tested all
right with a voltmeter. The reason for that
is that a voltmeter has a high input imped-
ance. As such, it draws no appreciable
current from the device or circuit being
tested.

In many situations that’s a desirable
characteristic, but not in this case. When
measuring battery voltage using a meter
(VOM, VTVM, etc.), the amount of cur-
rent drawn is insignificant. In other
words, the meter doesn’t load the battery.
Using a meter in that manner can produce
very deceptive results. Without getting
technical about battery chemistry, let’s see
what happens and why.

Within limits, carbon-zinc batteries
have the ability to rejuvenate. Thus, after
several hours, a nearly exhausted battery
can muster up the strength to show a po-
tential of 1.3 or 1.4 volts when measured

OUTRUT

Sl

QUTPUT

FIG.4

with a VOM. That'’s great, but the battery
has no stamina and soon quits when large
currents are drawn from it. Since the
VOM requires the battery to do little
work, the measured voltage can stay high
for a long time thus giving a false indica-
tion of battery status.

David’s question shows us how we can
get a meaningful voltage measurement.
That is, to see how a battery will stand up
under normal conditions, measure the
voltage when the battery is “under load”
and some current is being drawn.

There’s no trick to loading a battery—
all that you need to do is connect a resistor
and a meter in parallel across the battery
terminals as shown in Fig. l. The resistor
draws current from the battery so that a
realistic battery-voltage measurement
may be obtained. You've probably
noticed that one small detail has been
omitted; the load-resistor’s value hasn't

w
=



been specified. The “trick” of the pro-
cedure is determining that value. For-
tunately, it's not difficult to do.

A wide range of resistor values will
suffice but we want to avoid the extremes.
The idea is to draw enough current to
simulate a real situation. Too great a val-
ue, and the resistor might as well be omit-
ted—too small a value and you can drain
the battery.

Let’s suppose that we want to measure
the voltage of a D-size cell. The first thing
we have to determine is how much current
is normally drawn from such a cell. That,
of course, depends on the device that is to
be powered. For example a battery-oper-
ated toy will draw several times more cur-

rent than a flashlight. For our purposes,
let’s use a rate of about 40 or 50 mA.

With that information and our old
friend, Ohm’s Law (R = E/I), we can easi-
ly determine the needed resistor value.
Dividing the battery voltage, 1.5 (E), by
the current, 0.050 (I), we get a resistor
value of 30 ohms. A standard 33-ohm
resistor will perform admirably, drawing
about 0.045 A. Now, we have just one
more calculation to make: the resistor
wattage. Using the formula P=IE, we
have 0.045 A x 1.5V = 0.0675 watts. A
Ya-watt resistor will handle the job with
plenty to spare.

Obviously, the amount of loading on
the battery can be set to any desired level

"~ “Electronics Paperback Books
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simply by choosing the proper resistor
value. If a non-standard value is needed, a
combination of standard values in series
and/or parallel will do the job. Now that
we have all this information at our finger-
tips—why not design a circuit for a bat-
tery-test jig? In doing so, first consider the
fact that 45 mA is a pretty heavy current
for a little AAA-size cell to deliver. The
smaller the battery, the less current it
should be required to produce (that’s why
they make several sizes). So, let’s make
the loading variable by including several
loading resistors.

Battery-test jig

Figure 2 shows a schematic for a bat-
tery- test jig consisting of four resistors
and an SP4T switch. Reading from the
smallest to the largest resistor specified
there, the switch positions can be labeled
100, 45, 22, and 8 mA.. You are now ready
to realistically evaluate any standard-size
dry-cell battery with that setup.

There’s one other battery size that’s fre-
quently used—the familiar rectangular 9-
volt battery. As long as you're making a
test jig, you might as well include provi-
sions to measure it, too. A typical small
transistor radio draws about 3 or 4 mA
from a 9-volt battery.

Following the previous calculations, a
standard 680-ohm resistor pulls 13 mA
and a 1000-ohm resistor will pull 9 mA.
Either value will work fine. It can be sub-
stituted for one of the original four resis-
tors, or you can use a five-position switch
and add it to the others. Just don’t forget
to change the meter range when measur-
ing a 9-volt battery. Well, there you have
it. Now you can test your batteries under
operating conditions.

Variable power supply

Glenn Anderson asks about building a
variable power supply. Every experimen-
ter should have a variable voltage source
and you can build one without great ex-
pense. My first variable supply was home-
brew and it’s still used occasionally when
just one more ‘“‘odd-ball” voltage is
needed. That supply is nothing more than
a small box and an old model-train trans-
former. The transformer has an output
that’s variable from 0 to I8 volts in two
ranges.

The box has a pair of terminal posts on
each end and contains a full-wave bridge
rectifier (similar to Radio Shack
276-1161), a filter capacitor, and a small
bleeder resistor. The components are con-
nected as shown in Fig. 3. When an odd
voltage is needed, the transformer is con-
nected to the input terminals on the box.
The output terminals of the box are con-
nected to a VOM and the circuit to be
powered. The transformer is then adjusted
to provide the desired voltage. That’s all
there is to it.

Of course, you can fancy it up with a

$861 AHVNHE34

w
o



The professional breadboard.

(For professional, hobbyist or student.)

Global Specialties’ PB-203A Proto-Board®
The solderless breadboard
that set the industry stand-
ard for speed, versatility and
convenience. With a capa-
city up to twenty-four 14-pin
DIPs and three regulated power
supplies (one fixed, two vari-
able), PB-203A features a large
array of sockets and bus strips
that emulates standard PC layouts.
Permitting instant insertion and re-
moval of virtually any component from
the largest DIP to the smallest discretes.
Helping you design, assemble, test and
modify circuits almost as fast as you can
think! And built with professional durability,
for all types of applications.

Our PB-203A. Only $174* (kit $149.95%) or
PB-203 with single 5V supply, $133." One more
reason so many people say “Proto-Board” for solder-
less breadboarding.

GLOBAL SPECIALTIES
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70 Fulton Terr., New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227
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Canada: Len Finkler Ltd., Downsview, Ontario
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built-in meter for voltage and another for
current, but that won’t make it perform
any better. You can build in more filtering
for the rectified voltage, but that’s seldom
needed. When additional filtering is nec-
essary, you can just connect the parts to
the output side of the supply.

That’s well and good, you say, but what
if you don’t have an old train transformer?
There are a couple of reasonable alterna-
tives—one, of course, is a Variac. The
other substitute is a multi-secondary low-
voltage transformer (or several small
transformers).

Take a look at Fig. 4-a, it shows a
transformer with three low-voltage sec-
ondary-windings (there could be more).
There, double-pole double-throw
(DPDT) switches are wired so that the
leads from two of the windings can be
reversed. By the setting of the switches,
you can make the individual windings add
or subtract their voltages from the total
output.

For example, suppose you have three
secondary windings for 9, 5, and 2.5
volts. With the addition of those switches,
you now have a choice of 16.5, 11.5, 6.5,
and 1.5 volts. If you add a SP3T switch, as
shown in Fig 4-b, you'll have three more
choices: 4, 7.5, and 14 volts. Of course,
the specific voltages available will depend
on the particular transformers used and
the way in which the switches are wired.
If you use the multiple-winding approach
to build a variable power supply, we sug-
gest that you put the transformers, rec-
tifier, and filter in a box.

Well, that’s it Glenn. Now, there’s no
reason why you and every other experi-
menter can’t have a variable power supply
on your workbench. R-E

VCR REPAIRS

continued from page 66

units have servo, video, audio, and sys-
tem-control adjustments that must be per-
formed according to the manufacturer’s
recommendations. However, keep the fol-
lowing points in mind no matter what the
literature says:

If you get good performance on record
and playback, leave the VCR alone!

If you make the adjustments for the
three basic functions described here (tape
path, switching, and head resonance/Q)
with an alignment tape (using the video,
audio, and RF-sweep portions of ‘the
tape), and get good performance after ad-
justment, all of the other adjustments are
probably OK, and need not be made.

If you cannot get good response by
adjusting the three basic functions, you
have other problems (possibly terrible
problems), and you must consult the man-
ufacturer’s literature. R-E



NEW IDEAS

Plant-water monitor
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ONE OF THE MOST CRITICAL FACTORS IN A
plant’s well-being is the amount of water
it receives. A plant that receives too little,
or, for that matter, too much water will
soon be in poor condition. As for house
plants, you, their owner, determines how
much or how little water to give them, but
how do you know when to water them?
Just looking at the soil can be misleading
because it’s the moisture at the root level
that’s critical. Thus, soil that’s dry at the
top of the pot could be quite moist at the
root level and adding more water could
put the plant in jeopardy.

That’s where this project idea comes in.
It’s a plant-water monitor and is used to
test the moisture of the soil at root level.
When the soil is moist, an LED glows. If
the moisture falls below a certain predeter-
mined level, the LED begins to flash. If
there is still less moisture, the LED turns
off.

FIG. 1

The schematic diagram of the device is
shown in Fig. 1. It can be built on a small
piece of perforated construction-board
and housed in a small plastic case or ex-
perimenter’s box. The probes are two
slender metal rods. They should be tinned
to prevent corrosion. For convenience,
you can mount the probes on the case.

Calibrating the monitor is easy. Just
connect the battery and insert the probe
into a container of dry soil. Set R1 to its
maximum value then reduce that resis-
tance until the LED begins to flash. The
range over which the LED fiashes before
going out is adjusted using R2.

If you wish, you can reverse the opera-
tion of the circuit. That is, you can have
the LED off when there is enough water,
and on when more water is needed. That’s
done by simply switching the positions of
Rl and the probes in the circuit.—
Sreekumar. J.

“"How’s your new robot maid working out?”

NEW IDEAS

This column is devoted to new ideas, cir-
cuits, device applications, construction tech-
niques, helpful hints, etc.

All published entries, upon publication, will
earn $25. In addition, Panavise will donate
their model 333—The Rapid Assembly Circuit
Board Holder, having a retail price of $39.95. It
features an eight-position rotating adjustment,
indexing at 45-degree increments, and six
positive lock positions in the vertical plane,
giving you a full ten-inch height adjustment for
comfortable working.

| agree to the above terms, and grant
Radio-Electronics Magazine the right to
publish my idea and to subsequently re-
publish my idea in collections or compilations
of reprints of similar articles. | declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. | also declare that this material has

not been previously published.

Title of Idea

Signature

Print Name Date

Street

City State Zip
Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003
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STATE OF SOLID STATE

|IC metal-sensing devices

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

RADIO-ELECTRONICS

RECENT DEVELOPMENTS IN THE FIELD OF
electronics technology have given us
some interesting semiconductors. This
month we’ll take a look at some of those
devices and their applications.

First let’s look at two bipolar IC’s from
Cherry Semiconductor—the CS191 and
(CS209. Those IC’s are metal-sensing de-
vices and can be used in a wide variety of
applications—including electronic igni-
tions and metal detectors. Figure | is a
block diagram of the CS191 and Fig. 2 is
the block diagram of the CS209.

Each IC contains a voltage regulator,
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oscillator, demodulator, and a level detec-
tor. The CS209, which we will look at,
has only two high-level outputs (pins 4
and 5) for external loads. The output of
pin 4 is normally open and pin 5 is nor-
mally closed (high). (The CS191 also has
two low-level outputs with internal loads. )
The saturation voltage for the high-level
outputs is 0.2 volt at 124 mA (0.03 volt at
2 mA for low-level outputs). Both IC’s
require a supply voltage between 4 and 24
volts, and draw about 4.5 mA when oper-
ating from a 4-volt supply.

The internal oscillator, together with an
external L-C network, provides an output
signal whose amplitude is highly depen-
dent on the Q of the external L-C tank
circuit. To sustain the oscillations when
the Q is very low, a variable low-level
feedback signal is developed. Both IC’s
have transient suppressors to protect their
internal circuitry against transients
(spikes) that might develop in the tank
circuit.

The demodulator rectifies the oscilla-
tor’s output and the resulting DC voltage
is fed to the level detector, where it's com-
pared to an internal reference to produce
an output signal.

Build a stud detector

The diagram in Fig. 3 shows how the
CS209 can be used to build a pocket-size
device for locating studs and joists in
building walls and ceilings. The L-C net-
work consists of coil L1 and capacitor C1.
The “*search™ coil (L1) is passed over a
wall or ceiling surface to locate a beam by
pinpointing nails or screws. When the coil
comes close to a nail or screw the Q of the

tank circuit drops. Whenever that change
in Q is detected, the LED lights showing
the location of the screw or nail. A pencil
line drawn through several nail positions
shows the approximate center line of the
beam you are looking for.

The sensitivity of the device is adjusted
using potentiometer R1. To accomplish
that, set R1 so that the LED lights when
the search coil is well clear of any metal
objects. Then slowly adjust the trimmer in
the other direction until the LED just goes
out. The LED should light when the de-
vice is brought close to a nail and go out
immediately as it’s pulled away. If not,
repeat adjustment procedure.

The search coil (L1) is a 100p.H RF
choke (Radio Shack 273-102 orequal), Cl
is a silvered mica or polystyrene capaci-
tor. The resistors are Ys-watt, 5% types.
Potentiometer R1 should be a multi-turn
trimmer of about 6K but since that value
isn't readily available, we suggest that a
10K multi-turn potentiometer be used as a
maximuim.

You may want to try building an elec-
tronic ignition system for your car or a
smaller engine, such as found on a snow
blower or lawn mower. If so, try the circuit
on the CS191/CS209 data sheet available
upon request from Cherry Semiconductor
Corp.. 2000 South County Trail, East
Greenwich, RI 02818.

Solid-state temperature sensor

The TDIA is the first in the Micro
Switch line of temperature sensors using a
nickel-iron alloy and thin film technology.
The TDIA is a linear device with a posi-
tive temperature coefficient (sensor resis-
tance increases with temperature). Its
applications include room, duct and re-
frigerant monitoring, motor-overload pro-
tection, electronic-equipment overheat
warning, and cooking-temperature set-
tings for appliances. -

The IC is constructed of nickel-iron
alloy deposited on a (.040-inch square
silicon chip and is laser-trimmed to
provide a stable room temperature resis-
tance accurate to 0.4°C. It is then
mounted on a 0.2-inch ceramic substrate
and epoxy encapsulated for protection.

The TDIA has a higher resistance than
that of platinum sensors—thus, making it
well suited for use in low-power circuitry
and for minimizing errors caused by volt-
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age drops between the sensor and control
circuitry.

It's operating range is from —40°C to
+ 150°C and its resistance at 20°C is 2000
ohms. Its tolerance at 20°C is =0.4° and
+1.0°C over the entire range. Its recom-
mended excitation is 1 mA and it has a
thermal time constant of 4 seconds max-
imum.—Micro Switch, a Honeywell Di-
vision, 11 West Spring St., Freeport, IL
61032.

Low-current LED’s

Hewlett-Packard has announced the
latest in its series of low-current LED’s.
Those LED’s use only 2 mA and are five
times brighter than standard ones that
draw 10 mA. Typical CMOS and low-
power TTL circuitry provides enough cur-
rent to maintain high brightness without
external drivers. The HLMP-4700,
HLMP-1700, and HLMP-7000 are red
LED’. The HLMP-4719, HLMP-1719
and HLMP-7019 are yellow. The
HLMP-4700 series come in T-1% (5mm)
packages and the -1700’s in T-1 (3 mm)
packages, and the -7000’s are subminia-
ture devices. Hewlett-Packard Corp..
640 Page Mill Rd., Palo Alto, CA 94304.

Transistor replacement guides

A four-page booklet, Direct Replace-
ment for Texas Instruments Transistors,
lists STI direct equivalents for 540 metal-
can small-signal and power transistors
discontinued by Texas Instruments.

Also available from STI are cross-
references and data sheets of pertinent
characteristics of replacement high-
voltage power transistors in the DTS ser-
ies of devices that was discontinued by
Delco.—Semiconductor Technology,
Inc., 3131 S.E. Jay St., Stuart, FL
33494,

Isolated-feedback generator

The UCI901 series IC’s from Unitrode
features an AM-carrier system that re-
places the visible or infrared light path in
optocoupler/isolators. An internal RF os-
cillator and amplitude modulator develop
the signal that’s coupled across the volt-
age-isolation boundary by a small RF
transformer. The oscillator is usable up to
5 MHz. An external clock can be sub-
stituted for the oscillator to syncronize the
device to a system clock or to the frequen-
cy of a switching power supply.

As an added feature—a status monitor
that provides an active-low output when
the sensed error voltage is within = 10%
of the 1.5-volt precision internal refer-
ence. The UC1901 operates on voltages
between 4.5 and 40-volts. It’s available in
14 pin plastic and ceramic DIP’s—in mili-
tary, commercial, and industrial versions.
Price at $1.98 to $6.00 each in 100 lots.—
Unitrode Corp., 5 Forbes Rd., Lex-
ington, MA 02173, R-E
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THE DRAWING BOARD

More on the 4018

RADIO-ELECTRONICS

ANYONE WHO SPENDS A LOT OF TIME
hacking around with hardware soon finds
out that there are certain kinds of circuit
requirements that pop up over and over
again. Forget the old axiom that there is
nothing new under the sun—it’s only half
right. There may only be a few new ques-
tions, but there are always lots of new
answers. One of the words to keep your
eyes peeled for when you’re browsing
through data books is *‘programmable.”
Whenever you see that word, pay special
attention to what follows because there’s a
good chance that the information there
can save you all sorts of trouble.

The 4018 is billed as a “programma-
ble” counter, meaning that it can be preset
to perform division by any number up to
ten. And, like the 4017, it can be cascaded
to increase the range of division; that is,
two IC’s will divide by 100, three by 1000,
and so on. Now, those of you out there
who have been following along for the last
few months on our little trip through the
“suburbs of counterland™ will probably
be wondering why the 4017 was called a
*decade counter” while the 4018 enjoys
the added adjective of “programmable.”
Well, the answer is really simple.

When we used the 4017 for frequency
division, there were lots of problems we
had to overcome. Some of them, like fix-

FIG. 1

ROBERT GROSSBLATT
the output is picked off the feedback path
cLock FLmm LU i 3
at pin 1, the data input.
2,1 5 = Ll e Figure | shows a typical circuit using
4018. In that figure, the IC is set up in the
LY = e T ST fixed mode to perform frequency division
Q= Vo ] e et o by five. (In our last column we gave you a
table showing which pins to use to divide
ol o B e S ) g by a particular number.) Since we're not
using the preset features of the IC, we
FIG. 2 have to ground the jam inputs as well as
gAML JAMz JAMZA JAM4 JAM 5
catseT Later 2] [Lated s} |Lateda] [LaTcH 5
ENABLE T LR
FLip 5 TS FLIP 5
pATA o——p TePgledn M5 b3 A
Ry Rz Ry Ry Ry Ro
clowk ot t]5i
RESET = l I: —v- *
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ing the reset, could be handled by adding
a bunch of extra parts to the circuit. Other
problems, like the duty cycle of the out-
put, weren't quite that simple to handle.
Squaring up the output of the 4017 for any
kind of division would have required the
kind of hardware design that went out the
window with 200-watt soldering irons and
12-gauge wire. What we mean is that the
4017 wasn't really designed to handle the
job of frequency division. Sure, if all you
care about is knowing “how many” over a
period of time, the IC will do the job. But
if your application is finicky about the
output waveform, you’ll have to turn to
the 4018. The 4018 is a real “divide-by-n
counter”” while the 4017 is simply called a
“counter.”

In order to explore that a bit further,
let’s make the 4018 do something and see
how it differs from the 4017.

First of all, there are two ways we can
use the 4018—Ilet’s call them the “fixed™
and “preset” modes; let’s talk about the
fixed mode first. In that mode, the IC can
do pretty much what the 4017 did—divide
by any number from 2 to 10, The device
requires a feedback loop to operate and

the RESET and ENABLE pins. That is stan-
dard practice for all unused CMOS in-
puts. Although the ENABLE pin really
controls the preset functions of the IC
you can think of it as somewhat similar tc
the ENABLE pin of the 4017.

In any event, the proper feedback sig-
nal is provided by aNp-ing the Q2 and Q:
outputs together and tying them back tc
the pata input of the IC. Once we do that
the incoming frequency is fed into the
clock input and, as we said, we can picl
off the divided output from the feedbacl
path.

In order to appreciate that unique IC
take a look at Fig. 2. Those are the wave
forms you would see if you looked a
various points in the circuit using an os
cilloscope. Take a really good look a
them because there’s more here than i
readily apparent—a little imaginatio
will open up all sorts of wild possibilities

Just as with the 4017, each of the ¢
outputs is phase-shifted from the previou
one by exactly one (incoming) cloc]
pulse. The difference lies in the fact tha
the unused outputs of the 4017 only staye:
high for one clock pulse, causing the out
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put waveforms to be really spike-filled
and irregular. As you can see from the
figure, the 4018 has an output frequency
equal to the incoming clock frequency
divided by whatever number we selected
to divide by. The duty cycle is always
“just about” fifty percent. We say *‘just
about” because division by odd numbers
is going to throw the output duty cycle
“out of square™ by exactly one period of
the clock frequency. That is really only a
minor annoyance and easy to live with—
especially if you remember what the out-
put waveforms of the 4017 looked like.

If we look at the output waveform in
Fig. 2, we can see that things turned out as
we could have predicted. Since we're AND
-ing outputs Q2 and Q3 together, the output
is high only when both ¢2 and @3 are high.

If you're dividing by ten, you can get
the same output symmetry from the 4017
by taking the output from pin 12, the
CARRY OUT pin. What's so special about
the 4018 is that division by any number
from two to ten will produce the same
symmetry at the output. All that you have
to do is feed the required @ outputs back to
the paTa input. At most, the whole thing
is going to cost you one AND gate, and
that’s a pretty cheap price to pay. If you
don’t have a spare gate on the board you
can always accomplish the same things
with a pair of diodes and a resistor, or
some other similar arrangement.

Preset mode

Now let’s see what happens in the pre-
set mode—so we can use the programma-
ble features of the 4018. The jam and
ENABLE pins allow us to preset the 4018 to
divide by any number we want. What's
happening inside the IC is really very
straightforward. Remember that what we
are dealing with 1s nothing more than a
series of interconnected flip-flops. The
4017 is a “‘serial-input-only” type of shift
register while the 4018 has both serial and
parallel inputs. When we use the 4018’s
JAM inputs, what we're really doing is
presenting the appropriate information to
the set inputs of the internal flip-flops and
then strobing that information into inter-
nal latches by taking pin 10, the ENABLE
pin, briefly high.

If you remember the design of the key-
board encoder we did some time ago,
you'll realize that we used the same sort of
strobing technique to latch the selected
keyboard entry onto the data bus. What's
happening here with the 4018 is exactly
the same sort of thing. The designer of the
IC was kind enough to put the latches on
the substrate for us, so we don’t have to go
through the brain damage of hardwiring it
ourselves. The code that we have to use to
preset a number in the 4018 is, however,
not a standard sort of code. That makes
sense when we look at Fig. 3. a block
diagram of the 4018’s guts.

As you can see, what we have is a series

of five flip-flops daisy-chained together.
The incoming frequency of the clock line
controls the speed at which the data is
going to be routed through the flip-flops.
The actual data is just various combina-
tions of the @ outputs of the flip-flops that
are fed back to the start of the daisy chain.
If you think of that whole arrangement as
a shift register, which is what it really is,
you should have no trouble understanding
exactly what’s going on. Parallel loading
with the jam inputs is exactly the same as
loading a shift register with parallel in-
puts. As a matter of fact, you should be
able to see that the code that has to be used
to load a number into the IC is the same
code that the @ outputs present for any
particular number.

When you reset the IC using the jam
inputs, all you're really doing is forcing
the IC to start its count as if that number
had already been reached by means of
feeding the serial input. In other words,
parallel loading a number is going to
make the IC start its count at that number.
Frequency division will have to be re-
thought a bit, since the IC is going to start
out at a particular number and then reset
to that same number when the count in the
IC reaches 10. If you want to divide by
four for instance, you'll have to load a six
into the IC. That way the IC will reset after
10 — 6 = 4 counts. That may sound
confusing but five minutes of actually
playing with the IC will make it clear.

Parallel loading should make you think
about what you have to do to make the
operation switch-selectable. A simple ro-
tary switch (if you're lazy) or a keyboard
select (if you're ambitious) should allow
you to divide by any number you choose,
and the IC will provide glitch-free, highly
symmetrical outputs. The added advan-
tage of using that IC over the 4017 is that
the output will be square, (or nearly
square), regardless of the shape of the
incoming wave. Think about that for a
while.

Next month we'll discuss trying out
that IC in a “‘real-world™ application.
We'll see how it can serve as the bridge for
us to cross from the somewhat restrictive
digital world to the occasionally flaky and
always unpredictable world of analog cir-
cuitry. R-E
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COMMUNICATIONS CORNER

Communications noise

HERB FRIEDMAN COMMUNICATIONS EDITOR

RADIO-ELECTRONICS

NO MATTER WHERE YOU TURN TODAY, YOU
are sure to find that digital technology will
play an ever-increasing role. Consider, for
instance, noise-free sound reproduction.
Audiophiles look to digital systems for
wow-free and noise-free discs and tapes,
while the communications industry looks
to digital advances to remove noise from
signals.

Noise has always plagued AM broad-
casts. That’s because noise itself can am-
plitude-modulate a transmitted signal. So
when the receiver detects the transmitted
signal, it also detects noise. That noise
can be either atmospheric or man-made,
continuous or impulse. (The constant
“grind” one hears from a mobile CB is
impulse noise.)

CLIPPING

NOISE PULSE LEVEL

SIGNAL
+ NOISE

SIGNAL i e e
NOISE-

LIMITING

CLIPPING

LEVEL
b

FIG. 1

Figure 1 is a simplified illustration of
how noise might be added to a transmitted
signal. Note that the noise can be in-phase
or out-of-phase with the desired signal.
That makes it hard to eliminate—though
the phase relationship makes no dif-
ference to the ear.

Until the CB era, most noise filters
were simple clippers. The clipping level
was set at or near the average maximum
detector output as shown in Fig. 1-a. Any
impulse that exceeded the set clipping
level was eliminated. The resultant output
appeared similar to that shown in Fig. 1-b.
(Notice that the noise pulses are still pres-
ent but those above the clipping level are
sharply attenuated.) Even those attenu-
ated pulses were extremely annoying to
the operator. Because of that, the clipping
level was often set so that it actually clip-
ped the signal. While that produced even

greater noise attenuation, it distorted the
desired signal (which can be clipped
about 10 dB before becoming “muddy™).

You've probably already figured out
that a fixed clipping level has many prob-
lems associated with it. For instance, if
the incoming signal is weak, its noise will
be under the clipping level. On the other
hand, if the clipping level is set low
enough to affect weak signals, strong sig-
nals will be clipped excessively.

Eventually, the communications indus-
try came up with the floating or self-ad-
justing clipper. Its clipping level is
controlled by the average DC level of the
detector. Say for example, the incoming
signal is weak. The floating clipper auto-
matically lowers the clipping level. In
contrast, if the received signal is strong,
the clipping level is raised. In that way the
clipper won’t cut too deeply into the desir-
ed signal. The fuss over clipping levels
eventually reached a point where only bet-
ter-quality and/or higher-cost receivers
provided an adjustable noise-limiter. That
allowed the clipping level to be user-se-
lected for a given signal.

It was CB that introduced really effec-
tive noise limiting into consumer equip-
ment. That’s because most CB gear was
installed in some kind of vehicle (since it
was originally intended for mobile use)
and motor vehicles are among the worst
noise generators around. The AM clip-
pers simply couldn’t handle the noise cre-
ated by the ignition system—primarily
impulse noise. (Though the vehicle’s gen-
erator whine was just as annoying—it
could be easily corrected using a few sim-
ple filter components. )

A much more effective noise-reduction
system was needed. Engineers had de-
veloped one, called a noise blanker, but it
was too expensive for consumer equip-
ment that used vacuum-tubes. But with
the introduction of transistors it became
possible to build a noise blanker into
moderate-cost receivers. The cost of noise
blankers plunged even farther because of
the mass-marketing of CB equipment. In
fact, by the end of the CB boom, virtually
all CB transceivers were equipped with
noise blankers.

How it works

Figure 2-a shows how an early noise
blanker worked. The basic receiver used a
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double-conversion system—with the first
conversion at a frequency of about 2.5 to
4 MHz. A noise gate—essentially a nor-
mally open electronic switch that is con-
trolled by a DC voltage—is inserted
between the first and second IF's. Some of
the RF is split off at the amplifier’s output
and sent to a simple sidechain receiver. A
sidechain receiver is one that is tuned to
an unused frequency that’s slightly dif-
ferent than the desired frequency. Say, for
instance, that the desired signal frequency
was 27 MHz, then the sidechain receiver
would be tuned to 25-26 MHz.

The sidechain receiver is used to detect
noise pulses. (That makes the reasonable
assumption that the noise at 25 MHz is
essentially identical to the noise at 27
MHz.) The output of the sidechain re-
ceiveris detected, and a DC voltage corre-
sponding to each received noise pulse is
generated. That DC voltage is used to
control the gate in the main receiver.
Whenever a noise pulse is received, the
resulting DC is used to turn off the noise
gate, thereby punching holes in the signal
as it passes from the first IF to the second.
The resulting audio signal is shown in Fig,
2-b. The signal is noise-free with “holes”
where there would normally be noise
pulses. The holes are shown in the con-
ventional manner using little notches in
the output signal. The notches are just for
clarity—they represent discontinuities in
the output.

The sidechain noise blanker performed
superbly, but was limited in frequency
range and used too many additional com-
ponents. (To a manufacturer, if 10,001
components are used when 10,000 will

continued on page 114
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CABLE DESCRAMBLING

continued from page 50
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WHEN TESTING THE DECODER, look for the following signals: The input should look something like
what'’s shown in a. The signal in b should be seen on pin 5 of IC1. The signals in ¢ and d should be seen
atthe base and collector of Q3 respectively. The waveform shown in e should be seen at the junction of

R10 and R11.

nal to return the horizontal-blanking pulse
(which contains the horizontal sync and
colorburst information) back into its prop-
er location. The scrambled video should
be clear.

Once the circuit is working properly on
one scrambled channel, you will have to
switch to other scrambled channels to see
if the circuit is tracking properly. If it isn’t
(and some channels are not being prop-

erly descrambled), some minor, final
touch-up adjustments will have to be
made.

Remember that switch S1 has to be
open to view a scrambled channel, and
must be closed to view a non-scrambled
channel. Unless you modify the circuit
with a bypass-switch arrangement, it will
be necessary to leave this circuit on when-
ever you watch TV. R-E

DESCRAMBLER
PARTS

We stock the exact parts and PC Board for
Radio Electronic’s February Article on building
your own Cable TV Descrambler.

#701 PARTS PACKAGE . $29.95
Includes all resistors, capacitors, diodes, transistors,
integrated circuits, coils and IF transformers

(BKAN-KS5552AXX).
#702 PC BOARD ......... $16.95

Etched and drilled silk-screened PC Board as shown
in article

BOTH #701 & #702 ..... $39.00
Add $2.50 Postage & Handling
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Cumberland, Rl 02864

s
-4
w
7
>
*
<
S
[~}

S &
AVicE » NOLLYSY

@
h"f
]
-
(1)

Visit a
Hospitalized
Veteran

During the Week of F'eb. 14

National Salute to Hospitalized Veterans

A Public Service of this Publication and the Veterans Administration
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SERVICECLINIC

A pulse-width-modulated power supply

JACK DARR, SERVICE EDITOR

WE'VE TALKED ABOUT PULSE-MODU-
lated power supplies in the past—well,
here’s another one for you. This time we'll
take a look at Sylvania’s C3 color-TV
chassis. Because of the increased use of
pulse-modulated supplies, we thought it
would be an interesting topic to discuss in
this month’s *“Clinic.”.

The power supply found in the C3 chas-
sis is a bit more complex than some but a
lot less than others. It does the same job as
all the rest—that is, it controls the ampli-
tude of the B+ voltage by varying the
pulse-width of the driving signal.

How it works

The schematic shown in Fig. 1 is taken
from the manufacturer’s service notes on
the C3 chassis. The power supply con-
tains a half-wave doubler circuit. The half-

wave doubler circuit outputs -+ 310 volts
that is needed to power the high-voltage
circuits in the set. If that voltage is miss-
ing, check the 220-wF input capacitor to
the voltage-doubler circuit (C402) and the
doubler diodes (D400 and D402) for de-
fects.

Referring to the schematic, note that
the input signal is applied to Q400. That
signal comes from IC500—the sync pro-
cessor (not shown), which contains both
the horizontal and vertical oscillators.
The IC produces a positive-going 6-volt
peak-to-peak sawtooth waveform at the
horizontal frequency. It’s powered by a
10-volt start-up voltage taken from a tap in
the primary circuit of an integrated
flyback-transformer or IFT (not shown).
If that start-up voltage is missing—
nothing works.

The sawtooth waveform is applied to
the base of Q400, the pulse shaper. The
duration of the pulses from Q400 is con-
trolled by the pulse-width regulator
(Q404) by using the B + adjustment po-
tentiometer R426. The output of Q400 is a
controlled negative-going 4-volt spike
and is applied to the base of the horizontal
driver, Q402.

Transistor Q402 squares-up and inverts
the signal and applies it to the switched-
mode regulator, Q410. The switched-
mode regulator has a 310-volt supply volt-
age applied to its collector. It steps-up the
input signal and outputs a 310-volt square-
wave. That output is applied to the switch-
ed-mode-regulator transformer, T402.
The 130 volts DC that powers the high-
voltage circuitry is developed here from
the switching waveform. That signal volt-
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age also drives the horizontal output tran-
sistor and that in turn drives the integrated
flyback transformer (IFT). Note that the
horizontal output transistor is not shown.
The flyback transformer develops all the
low-voltage DC supplies for the set’s cir-
cuitry, except the audio stages. The audio
circuitry is fed from a separate + 20-volt
DC supply.

Protective circuitry

The customary overvoltage/current
protection is provided. We’ll look at the
overvoltage protection first. Overvoltage
conditions are detected by transistor
412, which receives its source voltage
from an IFT-derived +12-volt supply.
That voltage is regulated at + 6.8 volts by
7402 at the base of Q412. The IFT’s sec-
ondary provides approximately 6 volts to
the emitter of transistor Q412. If that volt-
age rises, the error latch Q408 is turned
on—producing an overvoltage condition
that turns off the set.

An overcurrent condition is detected by
diode D410. When that occurs the diode is
forward biased causing current flow. That,
in turn, causes the error latch Q406 to turn
on and clamp the 6.8-voltbus to ground—
turning off power to the set. Anytime
Q408 is turned on, Q406 will be on be-
cause of the low signal level that’s applied
to its base.

Service tips

When servicing the C3 chassis, several
points should be checked as indicated by
the manufacturer. First, make sure that the
6-volt peak-to-peak sawtooth is present at
the base of Q400. If it’s not there, check
the output of IC500; also check the 10-volt
start-up voltage that powers the IC.

Verify the presence of the +310 volts
that feeds the switch-mode-regulator. If
that voltage is missing or incorrect, check
the 220-p.F input capacitor to the voltage-
doubler circuit C402 and doubler diodes
D400 and D402.

The source voltage for Q402 should be
about 60 volts DC during normal opera-
tion. If the above is true and Q402 is
working, 6.8 volts will be developed from
the switching waveform and diode Z400.
(The presence of the switching waveform
can be verified with a scope.) If Z400 is
shorted, a constant overvoltage will occur
and cause transistors Q400 and Q404 to
be cut off.

If Q410 is shorted, the 310-volt supply
will be shorted to ground through T402,
R424, R426, and R428. Those three re-
sistors form a voltage divider from the
310-volt source to ground. If the set is left
on too long with Q410 shorted, those re-
sistors could increase in value and cause
B + to be incorrect. So, be sure to check
those resistors before powering the set
again.

The circuit appears complex, but after a
closer look you'll see many easily ac-

cessible test points and some significant
voltages that can help you to locate the
problem. Good Luck! R-E

SERVICE
QUESTIONS

BRIGHTNESS PROBLEMS
I've got an RCA CTC-40 with a dark ras-
ter; adjusting the brightness control has
no effect. Looking around, | found that the
control grids are a +50 volts instead of
the normal +105 volts. The voltage to

those is applied through three 2.2-
megohm resistors, one to each grid, so
any problem there must be common to all
three. The B + voltage is OK, as is the CRT
bias control and voltage.—F.K., Port
Hope, MI

As you said, the problem must be com-
mon to all three resistors. The first thing I
see are the three blanking diodes (X26,
X33, X40). Since their anodes are con-
nected directly to the grid circuits, they
would normally be forward biased by the
+105 volts at the grids. However, those
diodes also have their cathodes connected
to +180 volts at the slider of the bias
potentiometer. Normally, that + 180 volts

continued on page 110
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PTS Corporation

P.O. Box 272
Bloomington, IN 47402
(812) 824-9331

for quality rebuilt tuners and modules.
The reason is simple.
One stop shopping for all makes/all
models.
e Automatic updates for "better than brand
new' tuners and modules.
Over 1500 authorized stocking distribu-
tors—one near you.
Fast 8 hour rebuilding service.
One year limited warranty.
Quality rebuilts that meet or exceed
original manufacturer’s specifications.
Send for your free Price and Technical
Information Guide today!

The world’s largest independent electronics rebuilder.

Thousands of
professional television
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Professional Books That Help You Get Ahead-And Stay Ahead!

" Electronics and Control Engineers’
BOOk Glllb and...

m Keep up with current technology
m Sharpen your professional skills
m Be ready for new career opportunities

INTUITIVE IC ELECTRONICS: A
Sophisticated Primer for En-
gineers and Techniclans. By
T. M. Frederiksen. 208 pp., illus.
Covering both the simplest and the
most complicated IC designs, this
lively, easy-to-read volume provides
a sophisticated, nonmathematical
explanation of the basic internal
mechanisms common to all semi-
conductor devices.

219/230  Pub. Pr, $19.95 Club Pr., $15.50

ELECTRONICCOMMUNICATIONS
SYSTEMS. By W. D. Stanley. 566 pp.,
illus. Emphasizing the signal-process-
ing functions of modulation and de-
modulation operation, this book pre-
sents the essentials of electronic
communications in a logical, step-by-
step sequence.

582834-0 Pub. Pr., $24.95 Club Pr., $19.95

SIGNALS AND SYSTEMS. Gy A. Op-
penheim, A. Willsky, and |. Young. 869
pp., more than 350 iflus. Presenting a
comprehensive discussion of methods
for analyzing discrete-time systems, this
book thoroughly integrates discrete- and
continuous-time concepts, covers un-
derlying theories, and explores real-world
applications. Includes a look at feed-
back, convolution, and other concepts
not treated in depth elsewhere.

582674-1 Pub. Pr, $32.50 Club Pr., $25.95

RADIO HANDBOOK, 22/e. By W. Orr.
1,136 pp., more than 1,300 illus.
Here's the latest edition of what is uni-
versally regarded as the most useful ref-
erence in the industry. It's a “course’
in communications, a fact-packed ref-
erence, and a how-to guide—all in a
single book!

582442-6 Pub. Pr, $39.95 Club Pr., $33.95

MICROPROCESSOR APPLICATIONS
HANDBOOK. Editor-in Chief, D. F.
Stout. 472 pp., 284 illus. Atlast—a
reference guide to microprocessor
applications to help you make your
systems timely, versatile, and
cost-effective.

617/988  Pub. Pr, $39.95 Club Pr, $31.45

MICROPROCESSOR AND MICRO-
COMPUTER DATA DIGEST. By W. H.
Buchsbaum and G. Weissenberg. 336
pp., 93 block diagrams, 106 pin con-
figurations. If you work with electronic
devices that use microprocessor or mi-
crocomputer integrated circuits, this
much-needed book contains all the de-
tailed technical data for every micro-
processor IC that is currently listed as
a ''standard," off-the-shelf item.

582835-9 Pub. Pr, $29.95 Club Pr., $22.50

VLS| SYSTEM DESIGN: When and
How to Design Very-Large-Scale
Integrated Circuits. By S. Muroga.
496 pp., illus., includes self-test prob-
flems. This book provides a straight-for-
ward explanation of how to design the
integrated circuit chips that are causing
this electronics revolution. It focuses
on every significant aspect of LSI/VLS|
system design.

582823-5 Pub. Pr., $34.95 Club Pr., $26.50

m Boost your earning power

-

New members!
Any one of these great

professional
books

foronly ...

5 89

as a premium with your
1st selection!

Spectacular values up to $7990

DIGITAL HARDWARE DESIGN. By J.
B. Peatman. 428 pp., over 400 illus.
Taking you beyond the microcomputer,
this guide reexamines traditional tech-
niques and focuses on the design of cir-
cuitry too fast for the microcomputer
alone,

491/321  Pub. Pr, $35.50 Club Pr,, $27.50

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J. Markus.
1,264 pp., 3,666 circuit diagrams.
Complete with values of components and
suggestions for revisions—plus the
original source of each circuit in case
you want additional performance or
construction details.

404/461 Pub. Pr, $74.95 Club Pr, $57.95

MICROWAVE SEMICONDUCTOR
ENGINEERING. By J. F. White. 558 pp.,
319 illus. Packed with an awesome
amount of never-before-published ma-
terial, this useful reference contains a
wealth of formulas, constants, and
practical design techniques needed by
everyone who works in the field of mi-
crowave engineering.

582553-8 Pub. Pr, $28.50 Club Pr., $23.50

PCM AND DIGITAL TRANSMISSION
SYSTEMS. By R. Owen. 320 pp., 186
illus. A highly useful volume that allows
newcomers to the field to familiarize
themselves with its problems and
equipment in two weeks—instead of the
three months it would ordinarily take.

479/542 Pub. Pr, $34.95 Club Pr, $25.95

ELECTRONICS ENGINEERS' HAND-
BOOK, 2/e. Edited by D. G. Fink & D.
Christiansen. 2,272 pp., 2,189 illus.
This updated and enlarged edition cov-
ers all the latest knowledge in the field,
including new advances in integrated
circuits, pulsed and logic circuits, laser
technology, telecommunications, and
much more.

209/812  Pub. Pr., $79.90 Club Pr., $57.50

DIGITAL CIRCUITS AND MICRO-
PROCESSORS. By H. Taub. 608 pp .,
heavily illus. This fast-paced, care-
fully written guide gives you thor-
ough explanations of all the basic
principles of digital systems and
logic design— plus a solid introduc-
tion to microprocessors and micro-
processor-based designs.

629/455 Pub. Pr, $32.95 Club Pr., $25.50

INTRODUCTION TO RADAR SYS-
TEMS, 2/e. By M. |. Skalnik. 698
pp., 244 illus. This new edition of a
widely used text on radar from the
systems engineer's point of view
brings you full discussions of the
many major changes that have oc-
curred in the field recently.

579/091 Pub. Pr, $40.95 Club Pr., $30.50

CIRCUITS AND SOFTWARE FOR
ELECTRONICS ENGINEERS. By H.
Bierman. 352 pp., 200 illus., outsized
8Ya x 11 format. This collection of over
340 proven—reliable circuits, com-
puter programs, test methods, and de-
sign tools have been selected because
of the ingenious ways they adapt de-
vices to other uses.

052/433  Pub. Pr,, $35.00 Club Pr., $27.95

ANTENNA THEORY: Analysis and
Design. By C. A. Balanis. 816 pp.,
illus. Packed with equations, de-
sign procedures, and plenty of
nuts-and-bolts know-how, this js
the first place toturn for answers.

582493-0 Pub. Pr, $41.85 Club Pr., $31.85

HANDBOOK OF ELECTRIC POWER
CALCULATIONS. Edited by A. Seid-
man, H. Mahrous and T. G. Hicks. 448
pp., 300 illus. Here are 285 tested and
proven procedures for handling the
electric power problems most fre-
quently encountered in actual practice.
You'll find ingenious, time-saving ways
to calculate fuel costs, motor effi-
ciency, and power output.

560/617 Pub. Pr., $39.50 Club Pr., $29.95

DIGITAL COMMUNICATIONS. By J.
G. Proakis. 624 pp., illus. Two features
make this reference and guide a real
standout: (1) minimal math is required
to understand it, and (2) it contains a
wealth of never-before-published ma-
terial, including information about
spread spectrum signals.

509/271  Pub. Pr., $37.50 Club Pr., $29.50



HANDBOOK OF PRACTICAL ELEC-
TRICAL DESIGN. By J. E McPartland.
416 pp., 300 illus. This volume pro-
vides & step-by-step explanation of de-
signing electrical systems for indus-
trial, commercial, and residential
appllcaimns Packed with helpful tips
for saving time and complying with code
requirements from branch circuits to
wiring size.

456/95X Pub. Pr., $39.50 Club Pr, $26.95

DIGITAL LOGIC DESIGN. By B. Holds-
worth, 338 pp., 192 illus. All of the
recent advances in digital design tech-
niques are presented here in depth. It's
both a text covering basic concepts and
a practical guide to design techniques
for combinational, clock-driven, and
event-driven circuits;

582852-9 Pub. Pr, $39.95 Club Pr., $27.50

ANALYSIS AND DESIGN OF DIGI-
TAL INTEGRATED CIRCUITS. By D.
A. Hodges and H. G. Jackson, 448 pp.,
Hfus. One of the most comprehensive
books in this field, this is a valuable
working tool for those who design iCs
as well as those who use them. Uiz the
only book now available that covers its
subject from a quantitative viewpoint.
291/535 Pub. Pr, $28.50  Club Pr., $23.95

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EX-
AMINATIONS. By C: R. Hafer. 336
pp., more than 200 illus. Actually
two books in one—a quick prepara-
tion manual to help you pass your
P.E. exams on the first try and a
rich source of practical electronics
engineering information and
know-how.

254/303 Pub. Pr, $29.95 Club Pr, $21.50

Why YOU should join now!

B BESTAND NEWEST BOOKS IN YOUR FIELD — Books are selected from a wide
range of publishers by expert editors and consultants to give you continuing access

to the best and latest books in your field.

B BIG SAVINGS — Build your library and save money too! Savings ranging up to

30% or more off publishers’ list prices —usually 20% to 25%.

ELECTRONIC COMMUNICATION,
4/e. By R. L. Shrader. 801 pp., 870
illus. This thoroughly updated edi-
tion offers ali the theery and fun-
damentals you need to prepare
yourself for the FCC comnercial
and amateur grade license exam|-
nations—and pass them the first
time!

571/503 Pub. Pr, $28.50 Club Pr., $20.95

STANDARD HANDBQOOK FOR
ELECTRICAL ENGINEERS, 11/e. By
D.G. Finkand H. Beaty. 2,443 pp.,
1,414 illus. Today's friost wndely
used source of electrical engineer
ing information and data serves
you as no other single work when
you need detailed, timely, and reli-
able facts
209/74X  Pub. Pr, $74.85 Club Pr., $53.95
OPTICAL FIBER SYSTEMS: Tech-
nologg DESWI‘I, and Applica-
y €. K. Kao. 197 pp., flfus.
From a basic explanation of optical
fiber systems to the economic
ramifications of their use, this vol-
ume provides full coverage of a
rapidly changing field.

332/710. Pub. Pr, $29.50  Club Pr, $23.95

Be sure to
consider these
important
titles as well!

LARGE SCALE INTEGRATION: De-
vices, Circuits, and Systems.

By M.
J. Howes & D, V, Mcrgdn
582851-0 Pub. Pr, m% Clubs Pr., $29.95

MICROWAVE SEMICONDUCTOR
ENGINEERING. By J. F White
§82552-8 Pub Pr, $28.50 Ciub Pr, $23.50

MICROPROCESSOR SUPPORT CHIPS:
Thaory, Dlslﬂll and Applica-
tlons. By T. ! Byas,

085/183 PuIIPr 23300 Club Pr., $31.00

ENg_INEEIﬂNG FORMULAS, 4/e. By
. Gleck.
2321198 Pub. Pr, $16.95 Club Pr, §13.50

USER’'S GUIDEBOOK OF DIGITAL
CMOS INTEGRATED CIRCUITS. By E.
R. Hnatek:

280/679  Pub. Pr, $31.50  Club Pr, $21.85

ENGINEERING MATHEMATICS
HANDBOOK, 2/e. By . J. Tuma.
6541288 Pub, Pr., $3450  Club Pr, §26.95

HANDBOOK OF DI’IIITlONlL
AMPLIFIER CIRCUIT DESIGN. By D.
E. Stout & M. Kautman.

617/87%  Pub Pr, $39.50 Cisb Pr, $29.00

MICROCROCOMPUTER-BASED DE-
SIGN. By J. Peatmaan.

491/380  Pub. Pr, $3595  Ciub Pr, $27.00

MICROELECTRONICS. By J.
Millman.

42V21X  Pub. Pr, $38.50 Club Pr., $27.50
INTRODUCTION TO THE THEORY
AND DESIGN OF ACTIVE FILTERS.

1 B
L. P Huelsman & P E. Allen. i
308/543  Pub. Pr, $39.50 Club Pr, $27.00

ICS RCUITS NOTE-
mm by S Weber.
182/448  Pub. Pr. $32.50 Club Pr., 525.50
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$2.89 selection here

McGraw-Hill Book Clubs
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Vital protection
for PC Boards

- \

Be safe. Desolder PC components
with Endeco irons. Getproper HEAT
TO MELT and strong VACUUM
ACTION TO LIFT solder and cool
both PC board and component
without damage.

These PC components replaced fast
with Endeco desoldering or solder-
ing tools

PTRe®rrle

Endeco professional features include
safety light that denotes high, low
and off on switch models, S5 con-
struction for long life, light weight
and balance for easy use.

Contact your distributor for Endeco
desoldering and soldering irons, kits
and equipment—or write us today

Enterprise Development Corp.
5127 East 65th Street
Indianapolis, IN 46220
Phone: (317) 251-1231

SERVICE QUESTIONS
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gramming to Video Recorders.
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would reverse bias the diodes and they

‘would not conduct. But what happens if

that + 180 volts is low? Why the diodes
would conduct, pulling the grid voltage
down.

Even though your note said that the bias
control and voltage are OK, [ would re-
check both with the above in mind. In the
past, similar situations have been caused
by a shorted blanking transistor that has
pulled the +180 volts down to a much
lower level. The effect is exactly as you
described.

Then again, something could be caus-
ing the blanking transistor to conduct
heavily, which would also cause the same
symptoms.,

REMOTE APPLIANCE
CONTROLLERS.

| would like to get some more informa-
tion on those appliance remote-control
modules. Those are the ones that work on
a carrier frequency over your house
wires.—J.P.K., Grand Rapids, Ml

There's nothing too unusual about
those little modules. You already know
how the signal is distributed to each out-
let—by carrier current. That technique is
anything but new, having been used even
back in the 1930’s. Today, utility com-
panies make use of that technique for
communications between various sub-
stations, etc.

As far as the handheld remote control
goes, that uses the same principles as your
TV remote control, except that the com-
munications medium is ultrasonic rather
than infrared.

Incidently, if you want an excellent, in-
depth treatment of how the entire system
works, including schematics, take a look
at the September 1980 issue of Radio-
Electronics.

SNEAKY PROBLEM

I've been working on an RCA CTC-55X2
with problems in the vertical-sweep sec-
tion. To make the bottom correct, the top
oversweeps and compresses the bottom.
| have changed the components on the
vertical-sweep board and the vertical-out-
put transformer and still can not find the
problem.—R.C., Vernon, B.C., Canada

From the voltage readings that you sup-
plied with your letter, it would appear that
the grid of the vertical output section of
your 13GF7 is too positive. That would
cause the cathode to become too positive
as well. That matter 1s also verified by
your readings.

'l bet that what you are dealing with is
a somewhat sneaky problem that comes
up in many sets. Most likely there is leak-
age between the sections of the service

switch. That can cause the grid to become
too positive and create the symptom you
have described. To check, disconnect the
lead from the center terminal of S1-b to
the grid of the I3GF7. If that returns the
sweep to normal, than you can be sure that
you've found your problem.

CB COIL

I've looked everywhere | can think of to
find a replacement for T7, the 27-MHz
transmitter driver coil in a Royce 1-648 CB
radio. The company is no longer in busi-
ness, and no one I've fried can identify the
part, or tell me who, if anyone has taken
over their line. Can you?—S.W., Ottawa
Lake, M|

If memory serves us right, Royce was
taken over, at least for a time, by Newcom
Electronic Services, 1805 Macon St.,
North Kansas City, MO 64116.

Just out of curiosity, what happened to
the original coil? It would seem that a 27-
MHz coil would have little wire on it and
thus cause little trouble. If you are just
guessing that that coil is the cause of your
problems try using a grid dip meter to
check it out for sure.

Also, if you cannot get the coil from
any other source, it should be a relatively
simple matter to rewind it. Information on
how to do that can be found in a number of
sources, including the ARRL's The Radio
Amateur’'s Handbook. That book and
others with similar information should be
available from your local library.

DOTTED RETRACE LINES

In the past you have always been able to
help me when I've run into problems. This
time I've got one that's so confusing that |
don’t even know where to begin.

The set I'm looking at works fine, except
that on three or four of the twelve chan-
nels we receive there are six or seven hori-
zontal lines that occupy the upper six to
eight inches of the picture. The lines vary
in spacing from channel to channel, and
sometimes are accompanied by color
dots. My question is: What is it that | am
seeing, and how to | go about correcting
it.—R.G., Copperas Grove, TX

There may not be anything wrong with
the set, at least as far as defective or mal-
functioning parts go. The symptom you
described has been seen many times in the
past, with several common factors in each
occurence, First of all, most sets are not
bothered by the problem, which seems to
indicate that the ones that are suffer from a
design flaw. Second, I've never seen the
problem on a tube-type set. Third, the
stations that the effects are observed on
usually fall into one of two types. They are
either “premium” stations on which the
programming is usually scrambled (the
lines and dots would appear on some sets
whenever a free glimpse at the program-
ming was provided) or stations that are
experimenting with teletext. R-E



COMPUTER CORNER

Computer security
LES SPINDLE*

COMPUTER SECURITY HAS BECOME A POP-
ular issue. One of the reasons for that has
been the popularity of the movie War-
Games. In that film, a bright, teenage
computer buff accidentally accesses the
computer system of the U.S. Defense De-
partment—and almost launches World
War II1. (A scene from the movie is shown
in Fig. 1.) Although WarGames exagger-
ated the problem a bit, it did bring into
focus an issue that becomes more impor-
tant every day: computer security.

But computer security is not only one
issue. For example, from a user’s point of
view, it involves protecting proprietary
data from outside parties (who may de-
cide to log into the data bank to steal or
change the secret information—as the
hero of WarGames did to change his high-
school grades.) From a manufacturer’s
point of view, security concerns the pro-
tecting against the copying of copyrighted
software (for data backup or any other
purpose). Let’'s now look at each of the
issues in more depth.

Unauthorized access

Of the two problems, securing data
from undesirable third-party access is
probably the easier to control—War-
Games notwithstanding. Sophisticated
encryption schemes (that make the data
appear to be garbled unintelligibly) can be
used. The most commonly used encryp-
tion algorithm—the Federal Information
Processing Encryption Standard—alters
64-bit text words via a user-specified key.
The result is a collection of 64-bit cipher
words. Decryption works the opposite
way—the encoded word is translated back
into the original piece of data. Banks,
government agencies, and other high-se-
curity institutions commonly use this
scheme to prevent the disasters that could
occur as a result of the wrong person en-
tering the system (even accidently).

When the security problem is not one of
remote on-line access (for example, an
on-premises computer used by several
people). another protection scheme is
possible. Passwords can be assigned to
individuals so that someone who needs to
access certain data can do so by entering
the password. If you have a group that

*Managing Editor; fnierface Age magazine

mutually needs access to a set of data, you
can assign one password to the group, or
an individual password to each member,
so that the information can be accessed
only by the proper people.

Still another security method is to store
the data on separate disks and then to keep
all disks under lock and key. Then a
check-in/check-out system can be used.

No method is 100% foolproof, of
course. Code breakers have pulled off an
alarming number of computer-data thefts.
And “lock-and-key™ secured disks are
subject to break-in.

Copy protection

The more controversial security issue
seems to be the matter of copy-protected
software, Much like the debates currently
raging in the videocassette industry, the
question becomes an ethical matter.
When is copying OK? Is it ever OK?

To protect their copyrighted software
from bootleg sales, many software man-
ufacturers have used a technique that
causes data on the disk to be scrambled if
an attempt 1s made to copy it. It's under-
standable that a software company wants
to protect its profits from being siphoned
off (by sales of pirated copies of its soft-
ware). But selling a disk that cannot be

FIG.A

copied can present problems even for
users that have no intention of stealing the
manufacturer’s profits—users who simply
want efficient, problem-free operation
from their investment.

First and foremost is the problem of
backup disks. Because the user’s copy can
not be backed up, the company will some-
times provide one backup disk of the pro-
gram (and sometimes not even that).
Many users, however, do not feel satisfied
with just one backup copy. They rightfully
fear that data can be lost on more than one
occasion. The choices are to pay for a
complete new copy as a backup (some-
times as much as $300 or upwards), or
resort to some copy-unlocking scheme.

A related problem is the matter of mul-
tiple copies in use by various people on
the same premises. Say you have 20 em-
ployees at various workstations all using
one word-processing program for the
same basic project. [s it reasonable for the
software company to expect for you to pay
$10,000 for one application? That exam-
ple is admittedly extreme, but it does il-
lustrate the problem. Some companies
offer a discount on multiple copies, but
there is an equal—or greater—number of
companies that don’t.

continued on page 114
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DATA BASE MANAGEMENT SYSTEMS—
A Guide to Microcomputer Software, by
David Kruglinski; Osborne/McGraw-Hill,
630 Bancroft Way, Berkeley, CA 94710;
260 pages, including index; 9% x 7V
inches; softcover, $16.95.

The author explains what a data base is
through two examples. You could buy a
mailing-list program for your computer, to
help you at Christmas time, but that program
wouldn'tinclude many things you really need
to know, such as clothing sizes, childrens’
names, and various personal preferences.
That would require you to write your own
program—which might take four days' work.
Once you have the program, however, you
can manipulate it, adding new material and
deleting old material whenever convenient.

Then, suppose you wanted to keep track of
your phonograph record collection. You
could write a program to do that by following
the structure of the mailing-list program—
making such changes as were necessary.
That would take much less time than it took to
do the first program.

Computer experts recognized the need,
some time ago, to solve problems like the two
noted above, without involving days of pro-
gramming; thus they invented the data base.
It was originally designed to help professional
programmers; from that point it was de-
veloped for computer users. What a data
base does is to identify a set of data that a
computer can access and operate on—a tool
for handling problems that involve informa-
tion stored on disk.

This book defines the capabilities of three
categories of data base management sys-
tems: file, ralational, and network/
hierarchical. It gives you standards whereby
you can evaulate data base software, and
examines several available packages, as
well as discussing future products and trends
in data base management. There are many
charts and examples of menus.

CIRCLE 131 ON FREE INFORMATION CARD

IC TIMER HANDBOOK with 100 projects
and experiments, by Joseph J. Carr; TAB
Books, Inc., Blue Ridge Summit, PA
17214; 308 pages, including index; 84 x
5% inches; softcover, $8.95.

This fully illustrated manual examines the.

world of IC timers and gives the reader all the
theory and practical use-it-now information
needed to tackle a wide range of
applications—from ordinary bipolar in-
tegrated circuits to the XR-2240, CMOS timer
circuits, TTL timer units, and even a 12-volt
power-supply unit.

The section on bipolar IC's and operational
amplifiers covers inverting followers,
noninverting followers, and differential

amplifiers, as well as troubleshooting tech-
niques for op-amps. The reader is then in-
troduced to the 555 timer—the most popular
IC timer available—and given a thorough ex-
planation of its monostable operation,
astable operation, and specific applications.
With the wealth of circuits, projects, and ex-
periments included in this book, the reader
will be able to take just the nucleus of an idea
and develop it into a complete working circuit.
CIRCLE 132 ON FREE INFORMATION CARD

THE COMPLETE BOOK OF WORD PRO-
CESSING AND BUSINESS GRAPHICS, by
Walter Sikonowiz; Micro Text Publica-
tions, Inc., Prentice-Hall, Inc., Englewood
Cliffs, NJ 07632; 9. x 6 inches; 212 pages,
including appendices and index; $14.95.

There are three principal sections in this
book; Basic Concepts, Word-Processing,
and Business Graphics. The first section in-
troduces the reader to computers and how
they are used in word processing and busi-
ness graphics. Chapter one explains word
processing and business graphics; chapter
two examines the insides of a computer,
while chapter three discusses mass storage
of information, and chapter four deals with
local networks.

The second section examines the equip-
ment and software that is needed to process
text. Chapter five shows how to select the
right printer, chapter six deals with special
word-processing hardware, and editing pro-
cedures are discussed in chapter seven.
Chapter eight covers the printing and format-
ting of the text.

The final section concentrates on those
aspects of computer graphics that are most
usefulin business. Chapter nine covers some
of the special devices that enter graphical
information into a computer, and chapter ten
deals with the various electronic displays and
recording instruments that are used in
graphics. Those two chapters are concerned
with hardware; the final two chapters focus on
software: the general features of graphics
software (chapter eleven) and various ap-
plications for graphics in business (chapter
twelve).

The appendices consist of a bibliography,
a directory of manufacturers, and a glossary.

CIRCLE 133 ON FREE INFORMATION CARD

CIRCUIT DESIGN USING PERSONAL
COMPUTERS, by Thomas R. Cuthbert, Jr.;
John Wiley & Sons, Inc., One Wiley Drive,
Somerset, NJ 08873; 494 pages, including
appendices and index; 9%z x 6% inches;
hardcover, $39.95.

This book is intended for practicing elec-
trical engineers and for university students
with at least senior-class standing. Its topics

will also interest electronics engineers who
design circuits derived in terms of complex
variables and functions to provide impedance
matching, filtering, and linear amplification.
Circuits operating from very low frequencies
all the way through millimeter waves can be
designed using these techniques. The
necessary numerical methods will also be of
interest to readers who do not have specific
applications.

A guide to designing electronic circuits us-
ing small computers and programmable cal-
culators, the book makes it easy to implement
both classical and sophisticated design tech-
niques. It is filled with clearly-presented di-
agrams and equations.

CIRCLE 134 ON FREE INFORMATION CARD

THE VIDEO TAPING HANDBOOK, by Peter
Lanzendorf; Harmony Books, a Division
of Crown Publishers, Inc., One Park Ave-
nue, New York, NY 10016; 240 pages, in-
cluding glossary, a list of video maga-
zines, and index; 72 x 8% inches; $16.95
(hardcover); $7.95 (softcover).

This is a practical guide to making effective,
high-quality video programs. It includes in-
struction on selecting the right video camera,
special lenses, tripods, and optical accesso-
ries; preparing the script for shooting and tap-
ing people, places, and events; setting up for
effective lighting and manipulating sound,
and ensuring quality editing. There is also a
guide on how one should take the proper care
of the equipment.

The book is generously illustrated with the
latest equipment photos and numerous help-
ful diagrams.

CIRCLE 135 ON FREE INFORMATION CARD

DON LANCASTER'S MICRO COOKBOOK:
Volume lI: Machine-Language Program-
ming; Howard W. Sams & Co., Inc., 4300
West 62nd Street, Indianapolis, IN 46268;
450 pages including appendix and index;
5% x 8% inches; softcover; $15.95.

This is the second of three volumes on the
fundamentals of microprocessors and micro-
computers; and since the pagination is con-
tinuous throughout the set, it starts with
chapter six. (Volume one covered the funda-
mentals of microprocessors that are needec
to start understanding machine-language
programming.)

Machine language was chosen because
nearly all the most efficient and popular mi:
crocomputer programs run only in machine
language. The present volume will show the
reader the basics of machine-language pro:
gramming through a series of discovery mod.
ules that he or she can apply to the
microprocessor family and the microcompu:
terof his or her choice. Once the elements are
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mastered, the reader can advance to asseni-
bly language, which is automated machine-
language progamming that is made much
faster, is more convenient, and more fun.
The ideas that the reader can draw from
this book can be put at once to creative and
profitable use, from the collection of 63 new
microcomputer applications that are pre-
sented here.
CIRCLE 136 ON FREE INFORMATION CARD

RADIO ANTENNAS, by Stephen Gibson;
Reston Publishing Company, Inc., A Pren-
tice-Hall Company, Reston VA; 165 pages
including appendix and index; 6 < 9
inches; softcover; $13.95.

This book thoroughly explains antenna
systems for the beginning amateur radio op-
erator. The various types of antennas are de-
scribed with illustrations and photographs,
and the advantages and disadvantages of
each are noted. The reader is told how to
design, construct, and erect antennas for use
in the amateur bands.

The reader is given the basics of radio-
wave propagation, and the effects of the sun
and ionosphere are described. There is also
information about antenna testing, measur-
ing instruments and technigues, and possible
sources of supply for the components
needed.

CIRCLE 137 ON FREE INFORMATION CARD

BEGINNER'’S GUIDE TO READING SCHE-
MATICS, By Robert J. Traister; TAB Books,
Inc. Blue Ridge Summit, PA 17214; 134
pages including index; 5%th x 8%
inches; softcover; $8.95.

This is a guide to electronics schematic
diagrams that will make even the most com-
plex circuit or system as easy to decipher as
an ordinary road map. The reader is taken
step-by-step through every phase of under-
standing and using electronics-circuit dia-
grams or schematics. He or she will learn how
and why schematics are used; how each
symbol is derived, used, and drawn; and how
individual symbols are combined to represent
electronics circuits. Clearly shown is which
symbols stand for capacitors, resistors, in-
ductors, transformers, switches, conductors,
cables, solid-state components, batteries,
vacuum tubes, and every other basic elec-
tronics element.

CIRCLE 138 ON FREE INFORMATION CARD

PRACTICAL ELECTRONIC BUILDING
BLOCKS Book 1, by R. A. Penfold; Elec-
tronic Technology Today, Inc., PO Box
240, Massapequa Park, NY 11762; 109
pages 4% x 7 inches; softcover; $5.75.

Nearly any electronic circuit will be found to
consist of a number of stages, or building
blocks, if it is analyzed carefully. Rather than
gates, shift registers, and the like, linear cir-
cuits are usually composed of filters, ampli-
fiers, oscillators, monstables, etc.

This book is designed to aid electronics
enthusiasts who like to experiment with cir-
cuits and produce their own projects instead
of simply following project designs published
in books or magazines.

The circuits for a number of useful building
blocks are included here. Where relevant, de-
tails of how to change the parameters of each
circuit are given, so that they can be modified
easily to suit individual requirements.  R-E
CIRCLE 139 ON FREE INFORMATION CARD

- EQUIPMENT REPORTS

continued from page 32

unit is the only one we've seen that is
completely self contained and hand-held.
It is compact, about the size of an older
VOM, and powered by 6 nickel-cadmium
batteries. For bench use, it can be
powered by an optional AC adapter,
which also serves to charge the batteries.

It's intended to measure frequencies up
to 50 MHz, periods from 26 nanoseconds
to 10 seconds, and can read a single cycle,
or up to 10 cycles. Time duration of the
waveform (period) is read out in micro-
seconds. It will also read the pulse-width
of any signal in its range, measuring from
either the positive or negative going por-
tion. Like all equipment of its type, it
really “counts edges,” and can be trig-
gered on either the positive- or negative-
going edge.

On the outside, the design is very sim-
ple. An 8-digit LCD readout with nice
large digits is at the top of the front panel.
Also on the readout are overflow (oFL)
and low-battery (BATT) annunciators.

Moving to the center of the panel, a
GATE TIME switch allows selection of .01-,
.1-, 1-, or 10-second gating of the counter.
The TRIGGER LEVEL is a variable slide
control; it is used to make the unit trigger
ataspecific level on either the negative- or
positive-going edge and works exactly
like the similar control on a triggered
scope. The mopk switch selects either
frequency, period, or pulse-width measur-
ing modes.

At the bottom of the panel, the oN-OFF
switch has a TEsT position. That is used to
initiate the device’s self-diagnostic tests.
If everything is working, the display will
read 1000.

Next, going right, is a NORM-HOLD
switch, Placing that switch in the HoLD
position lets you “hold" the last reading

on the display until the switch is returned
to the Norm position. Other controls in-
clude a poLARITY switch for triggering on
either positive- or negative-going edges
(again, just like a scope), an AC/DC input
coupling selector, and a three-position
(%1, %10, and x100) attenuator. The attenua-
tor prevents overload of the input and pos-
sible false counting on the 2nd harmonic,
etc.

The unit’s input is also conditioned in-
ternally for the same reason. That input is
brought out to a BNC connector at the top
of the case (the unit is supplied with a test
cable that’s terminated with a BNC con-
nector at one end and two spring loaded
mini-clips at the other). The counter’s in-
put impedance is specified as 1 megohm
and its input capacitance is 5 pE

Looking at the circuitry, the device uses
a 10-MHz crystal-controlled clock for
generating the clock pulses that *“run™ the
counter circuitry. Also of interest is spe-
cial circuitry referred to as “automatic
master reset logic;™ that clears the display
and starts the new counting cycle, elim-
inating errors that could result due to start-
ing the count in the middle of a count
period.

The instruction manual that comes with
the instrument is well written and com-
pletely understandable. It includes a full
schematic and a circuit description that is
quite interesting,

The model 5000’s portability is one of
its most outstanding features. For in-
stance, the cockpits of small aircraft are
not noted for roominess. When the unit
was shown to someone who works in avi-
onics, he almost took it away from us on
the spot.

In all, the unit should prove to do a
good job anywhere that pulse-width mea-
surement or frequency determination is
important. These days, that includes just
about everything from radio and TV ser-
vicing to computers. The 5000 is priced at
$349.95. R-E
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( ACTIVE )
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

New MFJ-1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
| prevents receiver overload. Switch be-
! tween two receivers. Select auxiliary or
active antenna. Gain control. "ON"
LED. Remote unit, 3x2x4 in. Control,
6x2x5in. 12 VDC or 110 VAC with

optional adapter,

- MFJ-1312, $9.95.

P58 512095,

shipping)

Order from MFJ and try it. If not delighted,

return within 30 dars for refund (less shipping).
One year unconditional guarantes.

Order today. Call TOLL FREE 800-647-1800.

Charge VISA, MC. Or mail check, money order.

Write for free catalog. Over 100 products.

Call 601-323-5869 in Miss., outside continental
USA, tech/order/repair info. TELEX 53-4590.

MF ENTERPRISES,

INCORPORATED

CALL TOLL FREE . .800-647-1800

\_Box 494, Mississippi State, MS 39762 )
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SWITCHING CIRCUITS

COMPUTER CORNER

continued from page 88

continued from page 111

an SCR that can be turned on by either
applying the usual positive pulse at the
cathode-gate terminal with respect to the
cathode or by applying a negative pulse to
the anode-gate terminal with respect to
the anode. By reversing the polarity of
either pulse, the SCS can be turned off.
The device then is a sort of combination of
SCR and CSCR.

The fourlayer diode has no gate. Its
forward breakdown characteristics are
similar to those of the SCR, as a specific
voltage must be exceeded before it con-
ducts any current. Once it conducts cur-
rent, the voltage across the diode drops to
a low value. Conduction increases at a
rapid rate, while the voltage across it rises
slowly. When the anode is negative with
respect to the cathode, it does not conduct
until a high voltage has been exceeded.
While conducting in the reverse direction,
the voltage across the device remains rela-
tively constant, as if it were a zener diode.

There is also the LASCR (Light Acti-
vated SCR). In the dark, the LASCR be-
haves as if it were an ordinary SCR with
gate triggering. If light reaches the de-
vice, it will be triggered on even if no
pulse is applied to its gate.

Finally, there’s the SUS (Silicon Uni-
lateral Switch) and the SBS (Silicon Bilat-
eral Switch). The breakdown voltage of
both devices is low—about 8 volts. That’s
much lower than the breakdown voltage
for the SCR or the triac. While the SUS
conducts in only one direction after break-
down, the SBS performs more like the
triac, in that it conducts in both directions
when gated with an AC voltage.

Applications

The circuits discussed can be used to
control motor speed, used as light dim-
mers, and so on. Circuits can also be
arranged to apply power through a load
after different factors or conditions are
used to turn on the gated device. It may be
triggered by a thermistor in the gate cir
cuit to sense and report a rise or drop in
ambient temperature, by a circuit sensing
if a battery supply voltage has dropped
below a reasonable level, by a sick pa-
tient's excessively high or low blood pres-
sure when the device is used in medical
equipment, by an excessively high cur-
rent flowing in a circuit, by excessive
leakage current flowing between the
power lines and ground, and so on.

Power supplies

Whatever the nature of a circuit, it’s
sure to have one requirement—a source of
power from which to operate. We'll turn
our attention to power supplies when we
continue this series. R-E

Even if copying were possible in that
case, there is yet another hitch that might
throw a damper on multiple usage. Many
manufacturers require the signing of a li-
censing agreement that guarantees the
software will only be run on one comput-
er. Under such an arrangement, you
couldn’t, legally, even pass the disk from
one employee to the next (as cumbersome
as that might be) so that each could use it
at his own workstation.

To address the problems encountered
by users, a number of commercial prod-
ucts exist that actually enable the “un-
copyable’ disks to be copied. The ethical
questions involved in producing—or buy-
ing—such a product are undoubtedly
problematical.

The plight of the software manufacturer
who wishes to protect his rightful profits,
weighed against the plight of the user who
needs efficient operation at a reasonable
price, doesn’t allow for easy answers. Un-
less the issue goes to court—as it has in
the videocassette industry—you can only
weigh the various factors involved, and
make your own choice. R-E

COMMUNICATION CORNER

continued from page 102

suffice, that's too many parts.) Blanking
for a CB receiver with its limited frequen-
cy-coverage was easily provided, but
imagine what would happen if the same
trick were tried with a 3-30 MHz com-
munications receiver. How could we be
certain that the sidechain was receiving on
an unused frequency? Can you just imag-
ine finding an “‘unused” frequency at 7
MHz, 10 MHz, 12 MHz, or any other
frequency that you are interested in? To
say the least, it’s not very likely—es-
pecially with the way things are these
days.

The modern all-band receiver uses the
same gating idea but eliminates side-
chains by placing the noise-pulse detector
in the signal path between the first [F and
the noise gate. As with the sidechain sys-
tem, the pulse-derived control voltage
turns the gate on and off.

Generally, the pulse detector requires a
relatively high IF to reduce spreading of
the noise pulse. (The signal interruption
caused by a spread pulse would be consid-
erably wider than the noise pulse itself.
That would make the perceived distortion
intolerable.)

Generally speaking, putting a pulse de-
tector in the signal path is not as effective
as using a sidechain, but it is far less
expensive. It's also the best system avail-
able for today’s multiband communica-
tions receivers. R-E
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ngg‘!.iSTRIES. 5834-B Swancreek, Toledo, OH

COLOR computer VIC-20 programs hardware Rty

1904 MCGEE STREET KANSAS CITY, MO. 64108

QUALITY MICROWAVE TV ANTENNAS
to 2.6 GHz

code EPROM Progammer RS-232 FRANK

LYMAN, Box 3091, Nashua, NH 03061. i comolats flmak s Xl G sand $14.95 (0

SCANNER/monitor accessories—kits and factory Philips Instrument Design Co. Inc.

assembled. Free catalog. CAPRI ELECTRONICS, 8135 ﬁy Nimbus, Building #11, Suite #114 S

Route 1R, Canon, GA 80520 = Beaverlon; Oregon 97005 3 p ,

TI-99/4A software. Free price list plus newsletter. . = 1153

GLEN DOBBS, Box 801 RE, Santa Maria, CA ' Ay SUNSET GIFTS

93456,
ALARM! Vic 20/64 CoCo Sinclair become $1000.00

$15.00. Send $3.00 for our catalog of books and
electronics products. A.T.I.S., Dept. R., 6 Gatchell
St., Buffalo, NY 14212,

P.0. Bo SLC. LT &
(801) 483-1504

(801) 487-6269

Speciai $99.00

burglar fire system. Cassette, documentation (spec-
ify microprocessor) $29.00. Retailers inquire, cata-
log. SKIDMORE'S H'N'S, PO Box 5097,
Greensboro, NG 27403. Sinclair piano, music pro-
gram cassette all hardware $9.00.

DESCRAMBLERS for downconverters. High gain.
Send $1.00. RB ELECTRONICS, PO Box 643, Ka-
lamazoo, M| 49005,

PICTURE flyer lists quality electronics surplus at
low prices. Since 1970. Send for the last 3 Issues.
STAR-TRONICS, Box 683, McMinnville, OR 97128.

LATEST bug-detection equipment for home or of-
fiti:_e, Literature, $1.00. CLIFTON, Box 220-X, Miami,
1

THE Intelligence Library— Restricted technical
information & books on electronic surveillance,
surveillance-device schematics, lock-picking,
investigation, weapons, identification docu-
ments, covert sciences, etc. The best selection
available. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354.

MILITARY communications radios: R-174 receiver,
tunes 1.5-18 MHz, AM-CW-SSB, amateur, short-
wave frequencies: $47.50 mint, $27.50 sgnod. Cana-
dian backpack radio PRC-510, 38-54 MHz FM
transceiver with headset, battery box, antenna:
$39.50, 2/$77.50 good condition. R-108 receiver,
20-28 MHz FM: $27.50 mint. ARC-27 aircraft guard
receiver, 220-250 MHz AM single channel: $12.50
mint. 45 day replacement guarantee. add $5/unit
shipping. BAYTRONICS, Dept. RE, Box 591, Sand-
usky, OH 44870,

TUBES. New, unused. Send self-addressed,
stamped envelope for list. FALA ELECTRONICS,
Box 04134-2, Milwaukee, WI 53204.

CABLE TV equipment for “beeping” or “buzzing”
channels. Information $1.00. GOLDCOAST, PO
Box 63/6025F, Margate, FL 33063 (305) 752-9202.

FORTY-nine educational electronics kits with
self-learning project manual. Details $2.00 refunda-
ble with order. TRIANGLE ELECTRONICS 89
Arkay Drive, Hauppauge. NY 11788.

RF gans.r'Motcrola transistors. MRF454 $16.50,
MRF455 $13.50. Catalog available. RF PARTS CO.,
10::}22% Grand, San Marcos, CA 92069. (619) 744-

UP to 8500.00 per month. Sell computer software in
your home. Write to: COMPUTER SERVICES, PO
Box 7748, Tucson, AZ. 85725.

SAVE on guaranteed qualit
ELECTRONIX LTD., 3214
Falls, SD 57105.

ELECTRONIC surveillance! Incredible manual,
“Homebrew Bugging” reveals secret techniques
used by professionals (schematics included)

surplus! Free flyer.
outh Norton, Sioux

VISA/MasterCard/COD

Order Six and Deduct 10%

To run your own classified ad, put one word on each of the lines below and send this form along with your check
for $2.15 per word (minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $20.00.
( ) Plans/Kits ) Business Opportunities ( ) For Sale
Education/Instruction ( ) Wanted ( ) Satellite Television

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.

1 2 3 E 5

6 7 8 9 10
11 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 33 ' 34 35

FLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services).

$2.15 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for 6 issues,

10% for 12 issues within one year, if prepaid.

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.50 per word

prepaid...no minimum. :

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 20,
er word. All copx suté'ect to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS
ILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT

ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding

the date of the issue (i.e., August issue closes May 20th). When normal closing date falls on Saturday,

Sunday, or a holiday, issue closes on preceding working day.
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Govi. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS . . . New BARGAINS!
’.‘REE UPON REQUEST!
Send now for FREE Catalog

N  RF MODULATORS
Nfor the video industry /SR \ \

Samilite modulators from chanmel 2 thru UHF!
Kits & assembled models for al| Micrecomputers...including sur new
Apple-verter designed to mount |

nside '« Also an extensive
line of monitors, cameras and kits, FREE CATALOG

L // PHONE (402) 8872771
ATV Research
13-AE BROADWAY

DAKOTA CITY; NE 68731

DISCOUNT car stereo, AM/FM cassette car stereo.
$30.00, 7-band equalizer 125-watt booster. $30.00.
AM/FM motorized antenna, $15.00. 30 dagguaran-
tee, free shipping. NEWMAN ENTERPRISES, Box
1455, Bricktown, NJ 08723.

PLANS & KITS

THE BEST PLACE to BUY, SELL or
TRADE MEW and USED EQUIPMENT
NUTS & VOLTS MAGAZINE
BOX ||11-E » PLACENTIA, CA 92670

NUTS & VOLTS

PRINTED-circuit boards. Quick prototypes, pro-
duction, design, reflow solder send print or
description for quote to KIT CIRCUITS, Box 235,
Clawson, M| 48017.

CABLE TV converters and equipment. Plans and

and Supplement » Address: Dept. RE (714) 632.7721 arts. Build or buy, For information send $2.00. C &
pp p Join Thousands of Readers Nationwide ELECTRONICS, PO Box 21, Jenison, Ml 49428
FAIR RADIO SALES Every, Month

1016 E EUREKA - Bax 1105 « LIMA. OHIO + 45802

TIMEX/Sinclair, Xforth, Forth-79, and "Ham-
Hacker” radio amateur programs. HAWG WILD
SOFTWARE, Box 7668, Little Rock, AR 72217.

JUPITER Ace Forth computer and other Forth ker-
nels. HAWG WILD SOFTWARE, Box 7668, Little
Rock, AR 72217,

RADIO-TV schematics since 1946, $4.50 postpaid.
New tubes at discount. SASE please. MAURER, 29
S. 4th St., Lebanon, PA 17042,

NICKEL cadmium batteries— government sur-
plus. Cells at fraction original cost. Guaranteed.
Free flyer (SASE). NI-CAD SHOP, PO Box 11142,
Dept. R, St. Louis, MO 63135.

FREE pay-TV reception. "How-To" book. HBO,

ONE YEAR U.5. SUBSCRIPTIONS
£7.00 - 3rd Class * $11.50 - Ist Class

S s5.0 - Lifetima - 3rd Class ‘e

REVERBERATION
FOR ORGANS

olid state with controls for rever-
beration and room size.

EVERY ORGAN SHOULD

OWN ONE. Send for free fiyer—
DEVTRONIX ORGANS, INC.
6101 WAREHOUSE WAY
SACRAMENTO, CALIFORNIA 95826 Dept. B

HOW to build electronic lock, intelligent alarm,
others! Details $1.00 (refundable). STARK ELEC-

HI-Fl speaker kits, auto speaker systems, and raw
drivers from the world’s finest manufacturers. For
beginners or experts. Free literature. A&S SPEAK-
ERS, Box 7462R, Denver, CO 80207 (303)
399-8609.

LIGHT chaser/color organ kits, rack mount units.
20% off sale. DESIGN SPECIALTY, PO Box 1995,
Huntington Beach, CA 92647.

ELECTRONIC touch light control pad. Free bro-
chure EXOTIC ELECTRONIC IDEAS, PO Box 446,
Lake Bluff, IL 60044,

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-mater kit $79.95

contains
TEST &
EXPERI-

Showtime, Cinemax. $4.95. DIPTRONICS, PO Box
80K, Lake Hiawatha, NJ 07034.

CORDLESS teleghnne owners. Increase range.
Reduce static. Simple add on. Details $1.00.
PHONES, PO Box 273, Mesa, AZ 85201.

Phone 209-772-2076

Write or Phone for FREE CATALOG

TRONICS, Security Division, Box 11963, Edmon-
ton, Alta., T5J 3L1.

ATTN: VIC-20 owners. Complete home manage-
ment on cassette, $10.95. Requires 3K. ALLENIX
SOFTWARE, PO Box 595, Ozark, AL 36360.

MENTER'S
EQUIP.

SCIENTIFIC INSTRUMENTS
BOX 144 VALLEY SPRINGS CA 85252

DAG

74L.S00 SALE 7400 LINEAR IC'S
741500 20 | 74ls123 50 | 74Ls249 1.25| 7400 20 | 7475 50 LM301AN 48 | Lm3g00 75 | mMcisser 110
740501 24 | 74LS125A 50 | 74LS251 60| 7401 29 | 7478 28 LM307M 56 | LM3ag09 100 | MCi496P 148
74(S02 24 | 74LS126A 50 | 74LS253 .60 | 7402 29 | 7485 170 LM308N 71 | CM3911 150 | MC1723P 62
740803 24 | 7418132 80 | 74LS256 150 | 7408 29 | 7486 35 LM310N 240 | LFa47 235 | MGi741CP1 56
740805 24 | 74LS133 80 | 74LS257A .60 | 7404 31 | 7489 240 LM311N '69 | LF3s1 60 | MC3301 90
74508 24 | 74LS186 40 | 74LS258A .60 | 7405 32 | 7490 52 LM318N 250 | LFasa ‘59 | mMC3302 80
74LS09 24 | 74LS137 1.00 | 74LS259 1.25| 7406 38 | 7492 52 LM319N 240 | LFas7 110 | MCadof 90
74510 24 | 74LS188 80 | 74LS260 55| 7408 31 | 7498 52 LM324N 71 | NESSS 42 | MCadosp 130
74LS11 24 | 74(S133 (80 | 74LSze6 55| 7410 30 | 7495 67 LM325N 330 | MC130sP 1.0 | MCi648P 380
74LS12 24 | 74US145 130 | 74LS273 125 | 7411 31 | 74 73 LM326N 330 | MC1310 429 | MCi6s8P  4.50
741813 74LS147 1.65 | 74LS279 65| 7413 46 | 7407 35 LM5SEN 193 | MC1330A1P 150 | MC4024P 449
45 | 74ls148 165 | 74S280 225 7414 59 | 74121 40 LM33gN 69 | MC1349P 117 | MC4044p 449

74LS14 60 | 74LS151 55 | 74LS283 90| 7417 a2 | 74123 58 (M383T 230 | MCi3s0P ‘98 | ICM7208 1595
741S15 92 | 74US153 55 | 74US280 .80 7420 29 | 74125 B2 LM377N 240 | MC1351P 170 | ICM7207A  6.00
74LS20 29 | 74LS155 85 | 74LS208 90| 7425 3y | 74145 75 [Ma78N 315 | MC1357P 149 | ICM7217A  9.95
74821 32 | 74(S156 .80 | 74LS295A 95| 7427 a2 | 74147 167 LM379N 460 | MCi3s8P 130 | ICM7205 1295
74LS22 32 | 74LS157 80 | 74LS208 .90 | 7430 30 | 74151 75 LM380N '90 | MG1372p 442 | ICM7045 1550
74L826 92 | 7405158 80 | 74LS209 2060 | 7432 a1 | 74153 75 LM381N 225 | MC1a73P 354 | ICL8038 3.40
740827 32 | 74LS160A 85 | 74LS322A 460 ( 7437 31| 74188 147 LM3BIAN 360 | MC1403U 271 | IGM7555 120
740Se8 32 | 74LSi61 .85 | 74US323 4.60 | 7438 31 | 74157 75 LM384N 200 | MC1405L 870 | MWAT10 745
740830 32 | 74LS162 80 | 74LS348 175 7440 29 | 74164 108 LM386N 99 | MC1413P 120 | MWA120 780
74532 32 | 74LS163A 80 | 74LS352 1.25( 7441 100 | 74165  1.05 LM565N 135 | MC1374P 261 | MWA130 ' 825
740833 a2 | 74LS164 80 | 74LS353 1.25| 7442 60 | 74174 100 LM566N 230 | MG1376P 208 | MWA310 825
740S37 40 | 74LS165 125 | 74LS365A 55| 7446 83 | 74175 83 LMS67N 135 | MC1458CP1 .77 | MWA320 865
740840 35 | 74LS166 1.25 | 74LS366A 55| 7447 83 | 74176 .80 LMig8a 320 | MC14g88P 140 | ZNa14 2.00
74LS42 60 | 74LS168 125 | 74LS367A 55| 7448 83 | 741777 .80
74LS47 89 | 74LS169 125 | 74US368A 55| 7450 29 | 74190 108 CMOS
74LS48 100 | 74LS170 175 | 74LS373 1.35| 7472 35 | 74192 99
74LS49 100 | 74US173 80 | 74LS374 125 7473 35 | 74193 99 | cp40o1 30 | CD4046 1.50 | MC14000 MC14023
74851 29 | 74(S174 55 | 74LS375 55| 7474 35 | 74196 80 | ©D4007 32 | CD4047 1.40 | MC14001 40 | MC14024
74LSB4 29 | 74LS175 60 | 74LS377 1.25 0D4010 55 | CD4049 45 | MG14002 MG 14024
74855 29 | 74(S181 225 | 74LS378 1.25 CD4011 @2 | CD40S0 45 | MC14006 142 | MC1id027
74LS73A 42 | 74LS182 125 | 74LS379 1.25 CD4013 45 | CD4051 100 | MC14007 .40 | MC1i4028
74LSTAA 42 | 74LS183 275 | 74LS385 8150 VOLT-REGS CD4016 .50 | CD4066 65 | MG14008 125 | MC14032
74LS75 45 | 74LS190 85 | 748386 .55 = CD4017 100 | CD4069 .32 | MC14012 40 | MC14034 3
74LST6A 45 | 74LS191 .85 | 74LS390 1.25 CD4020 117 | CD4070 45 | MC14013 72 | MC14035 1
740S77 70 | 74LS192 85 | 74LS393 125 7805 80 | tM317T 100 | CDdo2a 82 | Codori 32 | MC14014 125 [ MC14038 2
74LS7BA 49 | 74LS193 85 | 74LS3g5 1.25| 7806 80 | LM317K 875 | CD4024 83 | CD4081 32 | MC14015 147 | MC14040 1
74LS83A 75 | 74LS194A B0 | 74LSass 2125 | 7808 80 | LM323K 695 | CD4025 32 | CD4093 .60 | MC14016 .72 | MC14042 1
74S85 90 | 74LS195A 80 | 74LS399 1.25| 7812 80 | LM350T 325 | OD4027 .55 | CD4510 1.7 | MC14017 125 | MG14043
74586 45 | 74LS196 100 | 74LSag0 210 | 7815 80 | LM350K 550 | CD4o29 142 | CD4511 120 | MCi4018 115 | MC14044

o |74S00 45 | 74LS187 100 | 74LSs40 2.40| 7818 80 | LM33sK 7.60 | Cpdodo 1.17 | CD4515 280 | MC14020 147 | MCi4046 1

O |74lSo1 110 | 7iSear 125 | 7alSsdt zio) 784 80 | LMTT 190 | COAO4 80 | COdsi8 {17 | MCidaet 125 | MCidodo
74592 55 | 74(S540 1.25 ] 5 ; s

SR Th e neuiial il ool Bl BB = e
74LS95B 65 | 74LS242 125 : ; :

E 7LSIOTA 45 | 741Sp43 125 | 74LSea 200f 791z 130 | 7elos &0 CIRCUIT SPECIALISTS INC.
7ALS109A 45 | 745244 195 g ¢ .

W [74iSiion 45 | 7lSods 175 | 7418623 200| 7918 130 | 79LIS 80 738 S. Perry Lane, Tempe, AZ. 85281
74LS113A 45 | 74LS247 1.25 g : : )

LI 17405114A 160 *| 74LS248 1.25 zsHizke 925 | Order Phone: 1-800-528-1417

g 7415122 80 INCLUDE $1.25 SHIPPING

=

o
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FORMULA INTERNATIONAL INC.

12603 Crenshaw Blvd., Dept. B, Hawthorne, CA 90250
For information (213) 973-1921 e Orders Only (outside Calif.) (800) 672-8758

[ .rlll-

- =
POCKET LIGHT

Complete with 57 flourescent tube, powerful bulb and
handy strap, Runs on 3 pes 1.5V "C size balterias
{not included). Its a practical, convenient, powerful
spotlight and fourescant hght. Its supenor quality is
Ideal for indoor or outdoor use.

LOW PRICE $6.50

LASER
SUPER LATERN

Bnlliant flourescent lantern
with §° & walt flourescent
tube. Features include
Powerful direct beam spol-
light with 8V pra-focus bulb
Buzzer horn - elther con-
stant or time intervals of
sonic alarm; Twin blinker -
red amber flashing or red &
ambar flashing on time
intervals; Fully adjustable

SANYO UHF VARACTOR TUNER
FOR UHF CHANNELS 14-83
Tuning voltage + 1 fo +28VDC. Input impedance
75(L |F band width 7-16MHz Size 2%" x 114" x %"
Supply voltage 15V0C,

Model 115-B-403A, Video IF 45.0MHz
Model 115-B-405A, Video IF 62 SMH:z
$19.95
Tuner is the mast important part of the circuit. Don'l

let those $15.00 tuners fool you
All'units are brand new from Sanyo. When ordering
please specify model number.

o i o
“—--— e ‘.t

nylon strap. Operates from
D size batteries or plugs
into vehicle cigar lighter
50Cket

SPECIAL $11.95

UNIVERSAL
NI-CD BATTERY
CHARGER MW-398

Charges 5V, AA, C or D size Ni-CD batteries all at one
lime.

Part No. 050-0190

$11.50 ea.

SUPER FM WIRELESS MIC KIT

This new designed circull uses high FREQ FET
fransistors with 2 stage pre-amp. Transmits FM
range (88-120MHz) up to 2 blocks away and with the
ultra Ve ( phone that comes
with the kit allows you to pick up any sound within 15
ft. away. Kit includes all electronic parts. OSC cails
and PC Board Power supply SVDC

FMC-105  $11.50 per Kit

6-WAY A/C ADAPTOR

Input: 11OVAC. Outpul: 3V, 4.5V, 6V, 7.5V and
12VDC.  Current: 300mA

OUR LOW PRICE
$5.

50 ea.
Mo FCC License CRYSTAL CONTROLLED
Required WIRELESS MICROPHONE
OUR PRICE §49.50 SYSTEM

Additional Micropbone
[Tramsmitber) Available
al $28.00 ea.

Transmitter: FET mic for flat
30Hz-18KHz response. X'tal
conirolled 49MHz AM Band

MARK IV — 15 STEP
LED POWER LEVEL INDICATOR KIT

This new sterea indicator kit consists of 36 4-color
LED's (15 per channel) o indicale the sound level
output of your amplifier from -~ 364B to +3dB
Comas with a well designed silk screen printed plas-
tic panel and has a selector switch to allow floating or
gradual output indicating. Power supply |s 6-12VDC
with THG on board input sensilivity controls. Thisunit
can work with any amplifier from 1W to 200W. Kit
Includes 70 pes driver transistors, 38 pes matched
4-color LED's, all electronic components, PC Board
and front panel. MARK IV KIT  $31.50

T

MURA WH3-43 I for dnifi-free performance

100mW output (range
approx. Ya mile) for re-
liable long range
lransmission
Powered by a 9V
radio battery.
—] Receiver. X'tal con-
trolied locks on
49MHz transmitter signal. On panel VU meter, moni-
tors the signal strength from the microphone. Stan-
dard phone jack outlet connection to a P.A. or other
phone input. 9V battery included. This professional
sel is ideal for on stage, in fiedd, church, in house or
outdoar use

[
"i.a;*

PROFESSIONAL FM WIRELESS
MICROPHONE

Made by one of the |eading Japanese manu-
facturers. This factory assembled FM wireless
microphone is powered by two AA size battenies. |t
transmits in the range of 88-108MHz. Element is built
in a plastic tube type case with an omni-directional
elecironic. condenser microphone unil. By using a
standard FM radio, signal can ba heard anywhere on
a one acre lot. Sound quality was judged “very
good.” MODEL WEM-36 was $16.50.

ON SALE $8.25 ea.

LOW T.1.M. TRANSISTORS
100W + 100W

- Employs Hitachi low noise |.C. for pre-amp » Max
output 16 V P-P (non distortion) = With hi-low filter, and
tone defeat circuit « Rear power amp with short ciroult
protection » Giant heat sink for maximum results « Tone
controls = 14dB - All components (except pots for vol-
ume, and tone controls) are pre-assembled, the quality
|5 guarantéed. « Power supply DC=35V-50V

MODEL: SAB02C

Part #370-0340. . ... $85.00
POWER TRANSFORMER
(68V-80V CT 6 AMP)
Part #670-0220..... $24.50

HEAVY DUTY 500mA
MULTIPLE AC-DC ADAPTOR

500mA with LED indicator
Input: 117/220VAC, 50/60Hz
Output!
3,4.5,6,7.5,9and 12VDC
Model SA-8112A
$25.00 ea.

For all baftery cperated electronic equipment up to_

60W + 60W O.T.L. AMP

Stereo pre-amp + tone: control + power amp, All in on
unit, fully assembled! Compact in size; Tx4¥ x21y"
Can be fitted into most cabinets. Power transistors
usaii?gZSClBGTXAngeu max output of 6OW + BOW
8Ly

* Frequency response. 20Hz~B5KHz{ - 1dB) » Tolal
harmonic distortion: 0.02% (1KHz) - Signal/Noise Ratio:
88 dB (open loop) = Tone control; 100 Hz=16 d8 10
KHz+ 1448 - Dynamic range: 80 dB « Power Supply:
48V--70V5 Amp. - Filter Capacitor: 4700 . 75V or better,

MODEL: SA-4520
Part #370-0350..... $39.95 ea.

‘ }u. = e
3 = - 5K :
= w A GOOD BUY
sem— e : : : &% at $65.00
FLOURESCENT AUDIO LEVEL MONITOR AL TA-800
Ay

This Is the kind of VU monitor thal is being used by
most amplifier manufacturers, IC's are used to simplify
circuit layout. Easy to assembile and can be used with
all power level amplifiers. Power requirement 12VDC

TE-221 KIT
For Just $28.50
(Limited Stock)

120W PURE DC POWER STEREO AMP KIT

Getting powar hungry from your small amp? Here's a
good solution! The TA-800 is a pure DC lifier with

SANYO ANTENNA SIGNAL BOOSTER

This Booster is specially designed for UHF Channels
(14-83). After g (beh the input
cable and the UHF tuner), this unit will provide a
minimum of 10dB gain, that is approxi y 2 limes

1T former Part #670-0230... $22.50 ea.
2 Filter Capacitor 4700uF 7OV
$6.50 oa.

MAGNETIC HEAD EQUALIZER

better than you are seeing now, [deal for those who
live in apartments thal can not put up an ouldoor
antenna. Small in size, only 27 x 1%" x 1°. Supply
voitage is 15 VDC, -

Model 001-0076

$12.50 N _ et

a built-in pre-amp. All coupling capacilors are elimin-
ated to give you a true reproduction of the music. On
board tone and volume controls combined with built-
in power supply make the TA-800 the most compact
sterec amp avallable. Specifications: 60W x 2 into

Power
Transformer
$24.00 ea.

100W CLASS A
POWER AMP KIT

Dynamic Bias Class "A" circuit design makes this
unit unigue In its class. Crystal clear, 100 watls power
output will satisfy the most picky fans A perfect
combination with the TA-1020 low TIM stereo pre-

amp.
Specifications « Outpul power 100W RMS into 81()
125W RMS into 4l - Frequency response
10Hz-100KHz « THD less than 0.01% « S'N ratio
better than 80dB + Input sensitivity 1V max. » Power
supply =40V at 5A

8(1. Freq Range: OHz-100KHz=3dB. THD: .01% or
better. S'N Ratio: BOdB. Sensitivity: 3mV. inio 47K
Power Requirement: =24-40 Volts

WHISTLE ACTIVATED SWITCH BOARD
All boards are pre-assembled and lested, You
whistle o ts FET condenser microphone from a
distance, as far as 30 feet away (sensitivity can be
easily adjusted), and it will tumn the switch on_ If you
whistie again it will turm off. Ideal for remote control
toys, elecirical appliance such as lights, coffee pots,
TV, Hi-Fl, radio or other projects. Unit works on
avDC

Model 968 ..........$2.50 ea.

LOW TIM DC STEREO PRE-AMP KIT TA-1020
Incorporates brand-new DC design that gives a fre-
quency response from 0-100KHz =0.5dB. Added
features like tone defeal and loudness control let you

1 WATT AUDIO AMP

All parts are pre-assembled on a mini PC Boara
Supply voltage 6-9VDC Special Price 5§1.95

tailor your own frequency supplies to eliminate power
fluctuabons!

Specifications. ® THD/TIM less than ,005% » Fre-
quency response DC to 100KHz =0.5dB e RIAA
1 =0.2dB e S/N rauo better than 70dB

6W AUDIO AMP KIT
TBAB10 with Volume Canirol. Powar Supply
6-18VDC Only $7.50 ea.

Sensitivity, Phone 2mV 47K(1, Aux 100mV 100K(L »
Cutput level 1.3V e Max oulput 15V ® Tone controls
Bass +10dB i« 50Hz, Treble =10dB ir 15Hz
Power supply =24VDC v 05A. Kit comes with

“FISHER" 30 WATT STEREO AMP
MAIN AMP (15W x 2. Kit includes 2 pcs. Fisher PA
301 Hybnd IC. all electronic parts with PC Board
Powaer supply = 16VDC (not included), Voltage gain
33dB, 20Hz-20KHz
Super Buy  Only $18.50

END ONE DOLLAR
FOR OUR DETAIL CATALOG

Inside California
Outside Calif. (incl. Mexico & Canada)
Overseas

regulated power supply. All you need is a 48VCT
transformer (7 0.5A
Only $44.50

Transformer
$4.50 ea.

Shipping & Handling Charges
Under $50.00 Over $50.00
Purchase Purchase

5%

PROFESSIONAL REGULATED
VARIBLE DC POWER SUPPLY KIT

All solid state circuitry with high efficiency power tran-
sitor 250388 and IC voltage regulator MC1733. Output
voltage can be adusted from 0-30V at 1A cument
limited or 0-15V at 2A current limited. Intemal resist-
ance is less than 0.00511, npple and noise less than
1mV, dual on panel meters for voltage and curment
reading, also with on board LED and audible over load
Iindicator. Kit comes with pre-driled PC Board, instruc-
tions, all necessary electronic components, trans-
former and a professional looking metal cabinet. The
best project for school and the most useful instrument
for. repasrmen, Build one loday!

‘ Crodt } 1 ID‘15VDC!¢| 2A

- " | Model TRESB
B T AT

Model TR88A

$59.50 per Kit

RIAA curve for all kinds of magnetic heads » 3
slages crossover circuit for best results » Output voltage
guaranteed 1o be stabla without any cecillabon - Powar
Supply: 24 V.D.C

MODEL: MA-142
Part #370-370..... $6.95 ea.

STEREO MIC. AND ECHO MIXER
FOR STEREO AMPLIFIER SYSTEM
The circuiiry employs all integrated circuits, BBD type
echo circuil, echo time can be adjusted (max. .30
Msec.) Also with a microphone preamp on the board.
Fully assembled

MODEL: MX205
Part #370-0360 . . . ..$29.95 ea.

* SPECIAL *
Excellent Price!
Model 001-0034

$29.50 per Kit

Transformer

$10.50 ea.

TA-322 30 WATTS TOTAL
15W + 15W STEREO AMP KIT

This is a solid state all transistor circultry with on
board stereo pre-amp for most microphone or phone
input, Powar output employs a heavy duty Power
Hybrid IC. Four bullt on board controls for,
volume, balance, treble and bass. Power supply
requires 48VCT 2.5A transformer. THD of less than
0,13 batween 100Hz-10KHz at full power (15 Walls

Minimum Order $10.00/Calif.
add 6.5% Sales Tax. Phone Orders Accepted
on VISA or MC ONLY. NO C.0.D.'s. Prices sub-
ject to change without notice.

+ 15 Watts loaded into BL1).

Residents

20 STEPS BAR/DOT
AUDIO LEVEL DISPLAY KIT

This new designed audio level display unit is using a
new integrated circuit from National Semiconductor to
drive 20 pleces of color LEDs (green, yellow and red) on
each channel. It provides two types of dispiay methods
for selection ‘bar’ or ‘dot’. The display range is from
— 57dB to 0dB. Kit is good for any amplifier from 2 watt
to 200 watts! Power supply requires 12V AC or DC. So it
Is great for cars as wolll Kit comes with printer circuit
board, all LEDs, electronic switches, and

silk scroen printed professional front panel

MODEL: TY-45
Part #370-0280. ....$38.50

STORE HOURS
MON-FRI—10-7
SAT—10-6

*Apple and Apple || are the trademark of APPLE COMPUTERS, INC
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¥ ! list $15.00, Deluxe |, |l get clear picture as normal
I ELECTRONICS MAN DISCOVERS | commercial TV t:hann%l. improve sound adjust- ELECTRONIC KITS

1
i THE SECRET OF HOW TO ESCAPE |  ment,stop vertical jter §11.00 ADVANGEELEC- ., FROMHAL-TRONIX
: THE AMERICAN RAT RACE E TRONICS, PO Box 3298, Culver City, CA 90230. Egégﬁgh%$T0 7 ON YOUR OWN HOME T.. HAS
SAVE 90% free catalog 8 and 16 bit computer sys- RANGE FROM 2000 MHZ TO 2500
i b e — | tems. Plans, boards, HOMs, software, paEts, more. MHZ EASY TO CONSTRUCT AND COMES COM-
I ““How to Get Rich in ELECTHON’G i DIGATEK CORPORATION, Suite E, 2723 West PLETE WITH ALL PARTS INCLUDING A DIE-CAST
i i Butler Drive. Phoenix. AZ 85021 ALUM CASE AND COAX FITTINGS, REQUIRE A
1 Send $5.00 Cash, Cert. Check or Money Order to! § VARIABLE POWER SUPLY AND ANTENNA (Antenna
1 MINI-TRONIX P.O. Box 1511, Troy, Mi 43999 I CATALOG: Hobby, CB, broadcasting! Linears, can be a dish type or coffee can type depending on the
L e - transmitters, bugs, scramblerls dﬁﬁnconverlers signal strength in your area.)
PROJECTION TV... Converl your TV fo project 7- 2 o0nas, modificatione, more! PANAXIS Box 130 2304 MOD . {Basic Ki $19.95
foot picture... Results comparable to $2,500.00 pro- e, 2304 MOD 2 183suc Pre-amp) 529,95
|ectors... Total cost less than $30.00... Plans & 8" HIGH performance audio 1gt5|. MI:;% MCdphono (iess case & Hitings|
lens $19.95... lllustrated information free... MAC- preamps, parametric eq., delay, NR, and more. 2304 MOD 3 Hi-Gain P ;
ROCOMA-GF, Washington Crossing, PA 18977.  Send for catalog. PHOENIX SYSTEMS-RE, 91 ncudes cose & gt | o) 33900
Creditcard orders 24 hours. (215) 736-3979. Elm Street, Manchester, CT 06040. POWER SUPPLY FOR EITHER MODEL ABOVE |S
Joers i AVAILABLE. COMES COMPLETE WITH ALL PARTS,
200 electronics kits, projects, plans. Send stamp for CORDLESS-telephone owners: Prevent un- CASE, TRANSFORMER, ANTENNA SWITCH AND
list. MATCO ELECTRONICS, Box 316R, Cadillac, authorized call with Call-Garde. Write: BROAD- CONNECTORS i (Kit) $24.95
MI 49601. CAST COMPANY, LTD., PO Box 53, Westmont, IL g;ssen;bll\?d ......................................................... $34.95
otted Micr Al F
HOBBYISTS... simplify digital circuit design using GeEs) DOwnvert;rsn.‘f‘f.af?...,T[ﬁfiﬁ...?.{.f.t.)?ff .......... .$39.95
EPROM. How to guidebook also includes nine pro- % 3 I R T T R S DY e
jects you can build. $15.00 to TECHNILOGIK, PO Learn micro-processing with the new PREAMPLIFIERS

Box 45, Essex, VT 0.5451. MICR O-PROFESSOR IP nH:Ié FéAi‘B 9;—0;55&:?!113 r:?; 50% mgr; S ;gudnbngsaéng gperates

MOST advanced sine converter descrambler HAL PA-1.4—3 mhz to 1.4 ghz. 10 to 12 db, gain op-
available. PCB and plans $15.00. JIM RHODES, erates on 8 to 18 volts at 10 r%a Complete unjlgs12 Sg.
1025 Ransome Ln., Kingsport, TN 37660. trhe abnve umis are Ideal for receivers, counters, efc)

TIMEX/SINCLAIR VIC-20 bible pack. Design/build
any peripheral irna'gmable Includes cassettes.
$39.95, info $6.00 refundable. JORGE SAMPSON,
Box 38663, Houston, TX 77288,

MAILING list for sale. All 123,500 subscribers
names and addresses to UHF Channels 60, 65, 67,
and 68 W.H.T. gated syn-suppressed N.Y. and Phi-
la. area. Never sold before, $45.00/M. Also fully
computer assembled and tested units $49.00 ea.
Write to SEYMOUR ADVERTISING, 9857
Tecumseh Rd. East, Windsor, Ontario, Canada

16 LINE TOUCH TONE DECODE KIT WITH P.C.
BOARD AND, PARTS L.t iiuiuuiatuossasetississsinasnssss $69.95
12 LINE TOUCH TONE DECODER KIT WITH P.C.
BOARD AND PARTS $39.95
16 LINE ENCODER KIT, COMFLETE s
PAD AND COMPONENTS ......ccoovvmvimriinsnnsrinnns $39.95
12 LINE ENCODER KIT, COMPLETE WITH CASE,
PAD AND COMPONENTS. $29.95

Complete Sets of P.C. Boards Available For: Unicorn

;) 4 Students. enpineers or technicians— Robot Project and Heart-A-Matic Project.
NBR-1A5. (519) 735-8122. d ! gine g Kill MANY. MANY OTHER KITS .ﬁVMLABLE
AUTOMATIC fine tuning (AFT) for UHF/VHF con- upgrade your micro-processing skills 00420 cain sl ¢ SASE o famation 1 st s othc
verter board Deluxe |, Il—never again readjust fine with the new Micro-Professor 1P. g e e e
tuning, state of the art design, plans, circuit, parts The MPF-‘IP fo gmr o5t % e 1‘ HAL-TRONIX
H‘GH UALITY up sdB GAIN ® extensive software support P.O. Box 1101
o 9 ® more built-in memory e '".?:"xfnm Southgdtei Mi48193
® improved keyboard SPPING  SSATE.SUER s3e wL ae shereD posrmue exceet
® larger display INFORMATION, S0 E153 i NAMELAS Ao MAIONG ChARGEs "
Three tutorial guides help cover all
Tv SYSTE M capabilities. The ideal training tool! CIACLE 75 ON.EREE INFORMATION.CARD
MPE-1P will deliver you into the growing
Varible f 1910 2.5 GH world of micro-processing. Invest now! SATELLITE TELEVISION
ariple mrom 1.9 10 £. Z SATELLITE TV receiver breakthrough! Build
. Plus-FREE GIFT  ©Only $1 79.95 your own commfrcialhquality rec?l\rer r;:uwl cl|n-|
[] Check this box for FREE struction manuals, schematics, circuit boards!
' The latest advance Z.80 Microprocessor § Send stamped envelope: XANDI, Box 25647,
INIcroweve F;::E?EEKT%&’E ek Dept. RE024 g?p; 22;: Temrmll - asztaz $70.00, Other cost
i you order within 7 days. L. £ z signal generator— er co
technology with a $12.95 value. e 14803 N.E. 4(th effective, Iuncl?onai microwave test equipment avail-

SNOW-FREE Redmond, WA 98052 able. Send SASE. ROENSCH MICROWAVE, RR1,
PICTURE. For immediate action call TOLL FREE: |  BoX 1568, Brookiield, MO 64628.
FREE! Information on 100 satellite-television chan-
Two Models to 1 -8“)-42 6- 1044 nels plus free catalog of proven do-it-yourself plans
choose from kits for easy, low-cost, attractive satellite antennas.
' VISA" - Also, wholesale electronics components. GFI-5,
Both Models Include:

Box 8108, Missoula, MT 59807, (406) 6423405
x . " Guide to Sateliite Television'— $6.95.

® 20" Parabolic Dish CIRCLE 39 ON FREE INFORMATION CARD CopsumeiiCuice toRRiellIa TRIeV Sl
® Pre-assembled Probe with Down Converter

Full money back guarantee.

NEW! Build electronic combination lock. Control (

* Power Supply and Coax Switch anything! lntelhgem caralarm. Others. Detalls $1,00

SATELLITE TV VIEWERS

® 60' of RG-59/U Coax with Connector (refundable). STARK ELECTRONICS, Security Di- Get the most complete weekly listings.
e Transformer for 75 to 300 Ohms vision, Box 11963 Edmonton, Alberta, T5J 3L1. Send $1 for sample copy. a
e All Mounting Hardware for Fast and BACK and forth light flasher similar to that seen on '
Easy Installation Knight Rider and other sci fi shows. Complete plans mlm " H
$10.00. DON LUCAS, 14720 Cedar St., Alliance,
20" Fiberglass Dish| | 20" Aluminum Dish OH 44601. ."5‘3_,‘3‘.’? 308 .('.Fiosrt)ug% og_at’h;%r_r.u;:"%a 5"‘:%
Up to 55dB Gain Up to 40dB Gain ROBOTS-world directory, plans, patents, MFG's. k 707-725-2476 (all others)
$ g5+ $ g5+ $3.00. WM. OLIVADOTI, 2515 Santa Clara Ave.,
Special 98 Low Priced 74 Alameda, CA 94501.

and

Avallable thru Malil and Phone Orders Only | suiaie |
VISA | s5ond Cashiers Check or Money Order to:
(Parsonal Checks, aliow 2-5 wooks 1o clear) B

PHBFESSIIJNAL VIDEO, Inc.

BUSINESS OPPORTUNITIES

LOOKIMG FOR RESISTORS, CAPACITORS, DIOOES, METERS WHOLESALE MATV/CATV/VCR equipment, an-
HARDNARE, CONTROLS, POWER RELSISTORS, TRANSISTORS, tennas, audio cables, adapters, original/replace-

SEND 3100 (REFUMDABLE ), FOR OUR  CATALOG OF GVER ment cartridges & styli, telephone accessories,

1200 |TEMS OR SEND A STAMP FOR OUR FLYER, 24 HOUR radios, cassette recorders, speakers, etc., send let-

GLLPREC AT T Lo PRI R LD oA terhead for free catalog (212) 897-0509 D&WR,
Daytapro Electronics,Inc. 66-12 110th St., Flushing, NY 11375.

3029 N. WILSHIRE LN, ARLINGTON HTS., ILL. 60004 MECHANICALLY inclined individuals desiring

: ownership of small electronics manufacturing busi-

4670 Hollywood Blvd., Hollywoaod, Callf 80027

For C.0.D, Orders Call (213) gég:gég:

RADIO-ELECTRONICS

CIRCLE 30 ON FREE INFORMATION CARD

-
=y



THE FIRST NAME IN
ELECTRONIC TEST GEAR

NEW FROM RAMSEY 20 MHz
DUAL TRAGE OSCILLOSCOPE

Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope
compares to others costing hundreds more. Features include a compo-
nent testing circuit that will allow you to easily test resistors, capacitors,
digital circuits and diodes ® TV video sync filter ® wide bandwidth &
high sensitivity ® internal graticule ® high quality rectangular CRT

® front panel trace rotator ® Z axis ® high sensitivity x-y mode * very
low power consumption ® regulated power supply ® built-in calibrator
® rock solid triggering ® high quality hook-on probes

high quality
399 5 hook-on probes included

RAMSEY D-3100
DIGITAL MULTIMETER

Reliable, accurate digital
measurements at an amaz-
ingly low cost ® In-line color
coded push buttons, speeds
range selection ® abs plastic
tilt stand * recessed input
|acks * overload protection
on all ranges ® 3'% digit LCD

RAMSEY D-1100
VOM-MULTITESTER

Compact and reliable, de-
signed to service a wide vari-
ety of equipment. Features in-
clude ® mirrar back scale

® double-jeweled precision
moving coil ® double over-
load protection ® an ideal low
cost unit for the beginner or

RAMSEY D-2100
DIGITAL MULTITESTER

A compact easy to use unit
designed to operate like a pro.
Featuring 312 digit LCD = low
BAT indicator = all range over-
load protection = overrange indi-
cation = auto-polarity  Transistor
Tester » dual-siope Integration »
vinyl carrying case

included

as a spare back-up unit.

$4995

lest leads and battery

$5495

hee test leads, batlery & vinyl

carrying case included

display with auto zero, auto
polarity & low BAT. indicator

$5995

test leads and battery
included

CT-70 7 DIGIT
525 MHz COUNTER

Lab quality at a breakthrough price.
Features ® 3 frequency ranges each
with preamp * dual selectable gate
fimes ® gate activity indicator

* 50mV @ 150 MHz typical sensitivity
* wide frequency range ® 1 ppm
accuracy

$4499%5

wired includes AC adapter

(o ] A e e o $99.95
BP-4nicadpack ... i ienias 8.95

CT-90 9 DIGIT
600 MHz COUNTER

The most versatile for less than $300
Features 3 selectable gate times = 9
digits ® gate indicator ® display hold
* 25mV @ 150 MHz typical sensitivity
* 10 MHz timebase for WWV calibra-
fion ® 1 ppm accuracy

$14995

wired includes AC adapter

OV-10.1 PPM oven timebase ...,
BP-4 nicad pack

CT-125 9 DIGIT
1.2 GHz GOUNTER

A 9 digit counter that will outperform
units costing hundreds more. ® gate
indicator ® 24mV @ 150 MHz typical
sensitivity ® 9 digit display ® 1 ppm
accuracy ® display hold ® dual inputs
with preamps

$416995

wired includes AC adapter

CT-125kit $149.95
BP-4nicadpack ,.........o000nn 8.95

pans i
- -

CT-50 8 DIGIT
600 MHz COUNTER

A versatile lab bench counter with
optional receive frequency adapter,
which turns the CT-50 into a digital
readout for most any receiver ® 25 mV
@ 150 MHz typical sensitivity ® 8 digit
display ® 1 ppm accuracy

$416995

CT-50 kit
RA-1 receiver adapter kit

$139.95

DM-700 DIGITAL
MULTIMETER

Professional quality at a hobbyist
price, Features include 26 different
ranges and 5 functions * 3% digit, %
inch LED display ® automatic decimal
placement ® automalic polarity

$414995

wired includes AC adapter

DM-700 kit
MP-1 probe sat

PS-2 AUDIO
MULTIPLIER

The PS-2is handy for high resolution
audio resolution measurements, mul-
tiplies UP in frequency ® great for PL
tone measurements ® multiplies by 10
or 100 ® 0.01Hz resolution & built-in
signal preamp/conditioner

$4995
wired includes AC adapter

PS-2:kit .. $39.95

ACCESSORIES FOR RAMSEY COUNTERS

B AV R ARD

VIoA

BROADBAND RE FREAMPLIFER

T 1 et

PR-2 COUNTER
PREAMP

The PR-2 is ideal for measuring weak
signals from 10 to 1,000 MHz = flat 25
db gain ® BNC connectors ® great for
sniffing RF # ideal receiver/TV
preamp

$4.495

wired includes AC adapler
PR-2 kit .. soa.. $34.95

PS-1B MHz
PRESCALER

Extends the range of your present
counter to 600 MHz 2 stage preamp
* divide by 10 circuitry ® sensitivity
25mV @ 150 MHz = BNC connectors
* drives any counter

$5095

wired includes AC adapter
PS-18 kit

TERMS: = satisfaction guaranteed = examine for 10 days; il not pleased
return in original form for refund  add 6% for shipping and insurance 10 a

- maximum of $10.00 = overseas add 15% for surface mail = COD add $2.50
o grders under $10.00 add $1.50 = NY residents add 7% sales lax e all kils
have a 90 day parts warranty. All wired units have 1 year paris and

labor warranty.
RAMSEY ELECTRONICS, INC.
2575 Baird Rd.
Penfield, N.Y. 14526

PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY Cl
CIRCLE 79 ON FREE INFORMATION CARD

Telescopic whip antenna—BNC plug .. § 8.95
High impedance probe, lightloading ... 16.95
Low pass probe, audio use 16.95
Direct probe, general purpose use

Tilt bail, for CT-70, 80, 125
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ness—without investment. Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235.

VIDEO game repair business. Start your own. Infor-
mation/parts list $5.00. BEST ELECTRONICS,
4440 Sheena, Phoenix, AZ 85032.

E-Z learn security alarm systems. Employment-
business terrific. Information $2.00. SECURITY,
PO Box 1456-NW, Grand Rapids, MI 43501.

PROJECTION TV... Make $$$'s assembling projec-
tors... Easy... Results comparable to $2,500.00 pro-
jectors... Your total cost less than $20.00.., Plans, 8"
lens, & dealers information $17.50... lllustrated in-
formation free... MACROCOM-GFX, Washington
Crossing, PA 18977. Credit card orders 24 hours.
(215) 736-2880.

HIGHLY

PROFITABLE ON E'MAN
ELECTRONIC FACTORY

Investment unnecessary. knowledge not re-
quired, sales handled by professionals. Ideal
home business Write today for facts!

Postcard will do, Barta-RE-X, Box 248,

Walnut Creek, CA 94597.

EDUCATION & INSTRUCTION

CB EQUIPMENT

EARN your university degree through evaluation
assessment, of existing education, experience,
achievements. Call, (614) 863-1791, or write, AS-
SESSMENT, Box 13130R, Columbus, OH 43213,

UNIVERSITY degrees by mail! Bachelors, Masters,
Ph.D’s... Free revealing details. COUNSELING, Box
317-RE2, Tustin, CA 92680.

ATTENTION
ELECTRONIC TECHNICIANS

Highly Effective Home Study BSEE Degree Pro-
gram for Experienced Electronic Technicians
By Our New Advanced Placement Program granis
Credit for previous Schooling & Professional Ex-
perience. Advance Ropidlyl Our 35th Year!
FREE DESCRIPTIVE LITERATURE!

\;‘x Cook's Institute of Electronics Engineering
\ ~_ DESK 45, P.O. BOX 20345, JACKSON, M5 39209

TECHNICAL writers make big money... writing
short sentences! Free details: TEK PUBS, Box
2458-E, Oroville, CA 95965.

LCD watches $2.50. Penwatch $2.00. Catalog
$1.00. RELIANT ENGINEERING COMPANY, Box
33610, Sheungwan, Hong Kong.

YOUR own radio station! AM, FM, Cable, li-
censed, unlicensed, transmitter kits! Write:
BH%ADCAST!NG. Box 130-F2, Paraddise, CA
95969,

48K computer US$380.00 and hundreds xple
compatible software. Details US$1.00. RELI
PO Box 33610, Sheungwan, Hongkong.

B MODIFIGATION

REEL TO REEL TAPES

AMPEX professional series open reel lage. 1800-or
2400-feet on 7-inch reels, used once. Case of 40,
$45.00. 102 x 3600 feet and cassettes available.
VALTECH ELECTRONICS, Box 6-RE, Richbaro,
PA 18954. (215) 322-4866,

CB radio books, kits, modifications, catalog $1.00
refundable. APS, PO 263RE, Newport, Rl 02840,

PALOMAR/Pride electronics— exclusive repair fa-
cility. Service—update—improvements on these
and similar equipment. PALOMAR PRIDE REPAIR,
1320 Grand, San Marcos, CA 92069 (619) 744-
0720.

Increase channels, range, privacy! We specialize
in frequency expanders, speech processors, FM
converters, PLL & slider tricks, how-to books,
plans, kits. Expert mail-in repairs & conversions

16—pa§e catalog $2.
CBC INTERNATIONAL, P.O. BOX 31500RE,
PHOENIX, AZ 85046 (602) 996-8700

MICROWAVE TV ANTENNA SYSTEMS

Freq. 2.1 to 2.6 GHz - 34 db Gain +

~ COMPLETE SYSTEMS
(as Pictured)
Commercial 40"
Rod Style
Parabalic 20"
Dish Style

H

$ 89.95

\\@\\ MULTI-CHANNEL

MICROWAVE

kdkdhkhkk kA hkh kR khkhkhkhkhkhkrxhkhhkhk

Complete Antenna Systems from 699

Full 800 Mhz Range
Tune 1.9-2.7 Ghz ‘-

Includes all Il
ITFS Channels m

GOLD STAR
DEALERS WANTED
COD's and Credit Card
Orders call TOLL FREE "‘)
1-800-247-1151
@ SILVER s
BALAXY STAR | i
ELECTRONICS

6009 N. 61 Avenue
Glendale, AZ 85301
1-602-247-1151

For Home or Office
Patented Microprocessor

COMPUTERIZED
THERMOSTAT

FULLY PROGRAMMABLE - GUARANTEED TO
REDUCE YOUR HEATING-COOLING BILLS 30-50%!

$ 79.95

COMPONENTS
Down Converters

TWO YEAR WARRANTY
PARTS & LABOR

(both types) § 34.95
Power Supplies
(12V to 16V) § 24.95

Data Info (Plans)$ 9.95

Up to 6 settings a day, 7 days
per week

= Simple one-button operation

» Simple 10 minute installation
for do-it-yourselfer

» Qualifies for 15% Energy
Tax Credit

» Warranty

JO) v

IBWxd1/ZHx 13160
Not for 2 Stage Heal Pumps

owr o $79.95

CALL OR WRITE FOR
KITS. PARTS. INDIVIDUAL
COMPONENTS

We Repair All Types Down
Converters & Power Supplies

Phillips-Tech

Electronics
P.0. Box 34772
Phoenix, AZ B5067
(602) 265-8255

Special Quantity Pricing

Dealers Wanted
e = [

CIRCLE 29 ON FREE INFORMATION CARD

L 364 95 Dealers Wanted

FORM 3

INCL. $2.50 FOR SHIPPING

EXCLUSIVE 3-WAY GUARANTEE 1 30-day money-back no hassie quarantee 2 One year
money-back performance guarantee |l you don | save al least the cost of the unitin & year. MAGIC

STAT will give you a full refund 3 Three-year warranty on parts and workmanship Full details
with each MAGIC-STAT |Guarantees apply to complete units only.|

KCS:ouome
CORPORATION
P.0. BOX 33205 (602) 274-2885

PHOENIX, AZ 85015
Call or write for FREE

Semiconductor Parts & Products Catalog

RADIO-ELECTRONICS

1=-——I
VISA
R
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Help bri
the worl
together,

one friendship
at atme.

Be a host family.

Discover how you can
become a volunteer

host family in Interna-
tional Youth Exchange.

Write: YOUTH EXCHANGE
Pueblo, Colorado 81009

The President’s Council for International
Youth Exchange and The Consortium for
International Citizen Exchange.

Whether
you're faced with a
monumental decision—or a routine one—
the free Consumer Information Catalog can
offer concrete advice.

There are more than 200 government
booklets listed in the Catalog. And they can
help you. ..improve your job, health, or
financial profile.. . . start a business or a car
...plan a house or a diet. And many of these
booklets are free.

So order your free Catalog today. Any way
you look at it, you'll be head and shoulders
above the crowd. Just send your name and
address to:

Consumer
Iinformation Center
Dept. MR

Pueblo, Colorado
81009

U, S. General Services Administration

WANTED

WANTED: old Western Electric & RCA tubes,
speakers, amplifiers. Mcintosh, Marantz, tube
amps. (713) 728-4343. MAURY CORB, 11122 At-
well, Houston. TX 77096.

ARC-164, ARC-186, APX-72, APX-76, APN-171,
BOTA, 490T, tcé: dollar paid. Write or phone (704)
524-7519, SLEP ELECTRONICS, Highway 441,
Otto, NC 28763.

INVENTIONS, ideas, new products wanted for pre-
sentation to industry and exhibition at national tech-
nology exposition. Call 1-800-528-6050. Arizona
1-800-352-0458. X831.

MILITARY surplus radios wanted. We need Collins
618T, ARC-94, ARC-102, ARC-105, ARC-114,
ARC-115, ARC-116, ARC-131, ARC-134, ARC-159,

TI-99/4A SOFTWARE

Ti-89/4A owners. Send for free catalog of new and
exciting, low cost software. DYNA, Box 690,
Hicksville, NY 11801. :

FREE LCD WATCH WITH KIT

LSR UHF converter kits with AGC: gated pulse
wave BT-1 (speaker box), $115.00. Sound out from
the TV type: Deluxe |IB sine wave, $79.95. New! . F.
sinewave, $39.95; Digital Z/FV-5, $175.00. Store at
3806 W. Lawrence, Chicago. Quantity discounts.
(312) 588-8828 & (312) 267-3455. Free shipgin &
handling for prepaid orders. Plans: large SA Egsd,
cents postage). LSR ENGINEERING, Dept. RE,
Box 6075, Chicago, IL 60680-6075.

USA PAY-TV STATIONS

ZENITH manufactured SSAVI UHF converter man-
ual. Explains how to turn-on boxes that were shut-off
and override the addressability to receive all pro-
grammin tiers. Send $15.00. VIDEO ELEC-

RONICS, 3083 Forest Glade Dr., Windsor, Ontario,
Canada N8R 1W86, Zenith converters (the real Mc-
Coy) available. Call (519) 944-6443.

SCANNERS

SCANNERS— discount prices Bearcat BC-100
$279.99; Bearcat 210XL $214.99; Bearcat 300
$335.99; Regency MX3000 $186.99; JIL SX100
$138.99; JIL SX200 $269.99; Bearcat 20/20
$275.99; Spectrum radar detector $214.99; plus
$3.00 shipping. Free discount catalog. Lowest

CIRCLE 6 ON FREE INFORMATION CAR
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ORGAN & PIANO KITS

fully
DIGITAL
RS232

Interface
For Free Sound Info
Call 1-800-233-3865

or write WERSI USA
{e Dept. M 8 P.O. Box 5318

INTERGRATED CIRCUITS VOLTAGE REGULATORS
PART  PRICE SCR PART = PRICE" SCR
NO EACH  10-PAK NO EACH 10-PAK
380 o 910 7805 95 750
386-2 99 210 7808 75 & 590
565 129 10.50 7812 25 190
1889 215 17 80 7815 5 690
1330 160 14 50 7818 95 190
1350 147 1250 7824 5 690
1358 125 1000
1458 a9 530 Tuning Diode
1496 150 1320 MY- 2409 a9 149
POWER SUPPLY COAX CABLE
6 AMP WL

® IC Regulaled
#® Fitered
Hat used
Surplus
$2395

* 75 OHM

® Black Foom 4

® Low Loss
=

RG-59 100 400

RG-59 S5CR 10-Pak 3800

VIDEO RECORDING
TAPE VHS T-120
Vision High Quality
aslowas $6.99 ea
1-9 tapes $7.88 ea
SCR 10-PAK $69.99

5% DISKETTES
Soft Sector Single

Sided
DOUBLE DENSITY
$2495
Box of 10

SPECIAL SPECIAL SPECIAL

GENUINE "MITSUMI" A 55F Varactor Tuner
BUY FACTORY DIRECT IHROUGH
MODIFIED 5CR AND GET COMNSISIANT

VERSION  QUALITY!
For use m our ki
18 BOEA

SCR
10.PAK 18500

CHANNELS 14-83
$16.88

SCR 10-PAK 14500 ===—u )

=

Lancaster, PA 17601

SCR ELECTRONICS
5303 Lincoln Ave
Cypress. CA 90630
(714) 527-2554
TOLL FREE - OUTSIDE CA.
1-800-854-8660

" TERMS: VISA, M.C., CHECK,

MONEY ORDER.
Add $3.50 S&H
Calif. add 6% tax.

—PHONE ORDERS WELCOME—

CIRCLE 25 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS

TOLL FREE ORDERS » 1-800-826-5432

(IN CALIFORNIA: 1-800-258-5666)
INFORMATION « (213) 380-8000

SOLID STATE 13 VDC RELAY

o - ACT:SPN.C

RELAYS | | ToAMP (@120 VAG

ENERGIZE COIL TO
CPEN CONTACT

COIL 13 VDG B50 OHMS

SPECIAL PRICE $1.00 EACH SUPERIOR UHF PREAMP KIT

prices anywhere on scanners, radar detectors, ma-
rine radios, two-way accessories. SCANNER
WORLD, 10-RE Mew Scotland, Albany, NY 12208
(518) 436-9606.

KEY ASSEMBLY MOST advanced UHF preamp kit ever to be offered!

s 5 KEY Unit will drastically improve picture quality of all

1 o : : $1.00 UHF-TV stations and even find stations you never

10 AMP = EACH thought existed. Great for generating that extra gain
TELEDYNE PAN 615-) CONTAINSESINGLEROLE decoders need for maximum stability. Kit includes

NORMALLY OPEN SWITCHES

MEASURES 8374 LONG all parts, power supply, enclosure and instructions
6

for only $29.95. Free postage/handling for prepaid
G = $1.25 orders, CODs $1.75, catalog $2.00. HOWARD RE-
e 3 EACH SEARCH AND DESIGN, PO Box.204, Ellicott City,
e

MD 21043 (301) 465-8116.

EDGE GONTAINS 6 SINGLE-POLE
NORMALLY OPEN SWITCHES
CONNECTORS MEASURES 4 1/4° LONG CABLE TV
% I"SUB-MINIATURE
22/44 22/ GOLD PLATED D TYPE DEALERS wanted: Channel 2, 3, and 4 notch fil-
eC S i CONNECTOR ters. Money back guarantee. Send $15.00 for
156 CONTAGT SPACING Ml sample and quantity price list. Specify channel(s).
$2.00 EACH 3 LEE KURTZ, PO Box 291394, Davie, FL 33329.
e
: | P, COMMUNICATIONS EQUIPMENT
$2.50 EACH 10 FOR 322,00 oo VIDEOSCAN 1000 slow scan TV—high resolution
RO el . i (amateur, phone line, surveillance, teleconferenc-
50,100 oA DB-15PLUG $2.75 ing). CODE*STAR— decode Morse, RTTY, ASCIL.
: ”ﬁ 15 SOCKET s-:.gg Large LED display. Connect VIC-20 computer
H gzjﬁ printer. Tri-voltage power supply. Kits/assembled,
$3.50 Free brochures. MICROCRAFT CORPORATION,
$3.75 EACH 10 FOR $35.00 $1.25 Box 513-RE, Thiensville. W1 53092. (414) 241-8144,
MULTI-SWITCHES 2
g 2~ 5 STATION INTERLOCKIN .
$ESSL /) 3 2POT AND2 - GPOT SWITCHES ONFULLY M h f D m
.--;'ég'ﬂ INTERLOCKING ASSEMBLY 3% BETWEEN Grc O I es
%, MOUNTING CENTERS $2.50 EACH IR BIRTH DEFECTS FOUNDATION -

el
a7
% 5 STATION NON-INTERLOCKING

SAME AS ABOVE, EXCEPT EACH SWITCH

omesmnsmsum $2.50 EACH S AVES B ABI ES

GRADE SUPPLY HELP FIGHT
REGULATED:
CAPACITORS | v BIRTH DEFECTS
1700 mfd. 150 VDC $2.00 e P THIS SPAGE CONTRIBUTED BY THE PUBLISHER
2 1/2" DIA = 4 3/4" HIGH o5, vy
3':336"&“’ 3t = | $18.50 EACH L
1.3/8° DIA *3° HIGH BCD DIP SWITCH | |
6,400 mfd. 10 POSITION ROTARY. MOVING? | |
60 VDC $250 CREWDRIVER ADJUST; fegs
138" DIA, =4 1/4" HIGH FITS 6 FINDIF < | |
22,000 mid. 15 VDC $1.85 EACH '
2" DIA * 2 1/2° HIGH $2.00 Don't miss a : l
22,000 mfd. 40 VDC WALL S naleleon it |
2 DIA =& FiGH $3.00 TRANSFORMER : E:“ EPIV | |
,000 mfd. /N adlo-Elec-
LIRS POy P B e |
1 3/4° DIA * 4" HIGH $2.50 W Le PLUGIN 2 ATTACH
72,000 mid. 15 VDC > us: I t
2" DIA. « 4" HIGH $3.50 i | LABEL [
180,000 mid, at 6V s 4 VDC at 70 MA $2.50 | |
21/2° DIA. =4 1/2" HIGH $1.50 §| g9 vDC at 225 MA $3.00 . '

0 165 VAC al 10VA  $3.50 Six weeks' no- | HERE |
CLAMPS TO FIT CAPACITORS 80¢ ea. | 17 VAC at 500 MA  $4.00 tice | 1
MINIATURE TOGGLE SWITCHES | |

ALL ARE RATED 5 AMPS @ 125 YAC Your old ad- | !
S.P.D.T. S.P.D.T. S.P.D.T. dress and zip | |
(on-on) (on-on) (on-off-on) P | |

PG STYLE SOLDER LUG SOUDERLUD code
NOM-THREADED JRAMINALE, TERMINALS [ |
BUSHING 30 EACH $1.00 EACH |
75¢ EACH IGEQR L0 I 10 FOR $9.00 f I
10.FORA $7.00 00 FOF $80 100 FOR $80 00 Your new ad- | |
dress and zip | |
BRDT (on-om). /| p-PDT. code L |
(on-off-on) (on-on)
NON-THREADED ?.fnéﬁﬁiiz“n 8 n
rallaln u!. BUSHING %g;gsmli‘;a ﬁ
zis ach ozl $TooEACH oyl $200 EACH. It name (ple int
AF L 1 {e]
woronstoo JUE i ean $20.00 1?\0?:?»’%?:3\%9 paBes:poiat)
address = el i
1 (@S ( iac!
I LN ENS city state zip code
P05 S, VERAMONT = P.O, BOX 20408 « LOS ANGELES, CA 90008

® GUANTITIES LIMITED @ FOREIGN DADERS Mail to: Radlo-Electronics
et S A NCLUOE SUFFICIENT ey B SUBSCRIPTION DEPT., P.O. BOX 2520,
- BOULDER, COLO. 80322

® CALIE HES ADD #1132

CIRCLE 12 ON FREE INFORMATION CARD
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ime and
again, you've
heard it said, “To
make money, you
have to have money.”

The truth 1s, you
have to know how to
save money before
you can think about
making more.

That’s why more
and more people are
joining the Payroll
Savings Plan to buy
U.S. Savings Bonds.
That way; a little
is taken out of
each paycheck
automatically.

In no time, you'll
have enough Bonds
for a new car, your
child’s education, even
a dream vacation.

Whatever you
save for, Bonds are
the safest, surest way
to gain capital.

, StOCK 6550
n Amerlca.

When you put part of your savings
into U.S. Savings Bonds you're
helping to build a brighter future
foryour country and for yourself.

Ad A public service ol this publication
Cned And The Advertising Gouncil



LIST 195
ACP
34995

® With 80 Columns

@ Expand Apple || 48K to 64K
* Compatible with Z-80 Softcard™

® Top quality — gold fingers

® Full 1 year warranty

64K Apple lle Ramcard

® Also with 80 Columns . .

. only 39995

811872016
B284-GHK
A116-2
4116-2
2101
2102
21L02:2
21L024
211
2112
2114
2114-1-2
211404
2125

RAM UP-

64K D RAM

GRADES

(4164-200nS)

9 pcs for $50%
16K D RAM (4116-200nS)
8 pcs for *12%

REPEAT OF SELL-OUT
58 Key Unencoded Keyhoard

19%..

This & & new 58 key torminal Keyboard

amagr s
uncodied with SPST keys unattached to any
PC board. Solid molded plastc base mea-
surex 117 x 4*

Unencoded
Key Pad

15 key Koypad with
1-10 herys and tab, re-
B, () () and (]

onty 9%

STEPPER MOTOR

Operatos by appiying
12VDC in ong direction
and than revarsing
polarity (or square
wave), Uses 12VDC,
Clock Wisa Rotation,
Rated 3 APM at 4
P.P.S wilh a & degree
stepping angle

ACP Price s3as
10 for $34.95

8273

2532 [AkB)
271672516,

311001 {5V}

RS232
SIGNAL TESTER

COEX RS232

UV “EPROM”
ERASER

Model

DE-4

tagns

Holis 4 EPROM's
at o time

Model S-52T $325.00

LINE TESTER
(7} LED indicators.

o 24%

Cither, Styles Also Avallable

64K CMOS RAMCARD
Compaitie
Uses

32K S-100
Statu: RAM Kit

. 4 MHz
8 Usaes 21141
8 ACP Price

129"

Low Power
6116 ICs
5V Single Supply

Assm and Tested . ’299”

8703 8 TS

50 34 Dipit
140ILE § bt
14088 8 bt
DACOT 02 A

SURGE
SUPPRESSOR
“Surgeonics''
Power Sentry

CORCOM FILTER

Popular
CORCOM
] Filter
- ’ 61\«!:.:‘4“

Compatite Line Cord Add $3.50

15 Amps 250 Vaolis
fransient suppression

[/

> ACP

53 995

CONNECTORS
e

AMD MODEM IC

P/N AM7910
1200 Baud
5 Volts

Special ACP Pricing' 09

DB25P [A5232)

DB25S Fomala

Hood

Sat with Hood, Sala

2244 ST, KIN

4386 5T MOT

50/100 5-100 Connector W/W
50:100°5-100 Connacior ST

81205

(2Kx8) TS
TMS2T16.5V,12V
2758,5V.{450nS)

E512-008 (5V) Lowed
2513-ADM3 [S4) Lowst
MCMEETH ASCH Shited

MOMEETS)
117140 & & Miioppy
1781 Dl Poppy
179101 Dual Fropey
1791402 Dual Foppy
1750 DO. 05 Fecoy
178700, 05 Foppy
1801 Data Separaior
2143 Clock Generatar
4700 8 ba Bnary
B701 10 bt By

8pin LP
14 pin' LP
16 pen LP
18 pn LP
20 pin LP
22pin LP
24 pin LP
2B pin LP
40 pan LP

3L WIREWRAP
SOCKETS (GOLD)

§7T95 2147 %495

5,95
109

411
414
1101
1109

1.90
T8 4027

1095

5995
655
895
5V
485
1795
350

Uppt 5050
08
Lt
1258
185
1345

$400 Voll ko Freq Coaw

ECD

58

598

ZBOA-S10

2784 (BKxB) TS
2732 (4B TS

2708 (450n5) 5395
68764 (BxB) 30,85
27128 [16KxB) 19,85
1702A 450

MM5203A0
MM52040

14.50
985

DaCd

DACTOO

e e
MC4024 VCD

LMSEE VCO

TRAGGR (¥ 12V
ATSICNY 5V 12v)
AYSIOIAATEEZ (514
AYS1015A1883 (5V)
IS0

1M5401

2350 USAT

16718 Astros
MC14AT1

i

WO1941

COMS016

INsazsa

AYS-2378

A¥5-3600
MMSTEAL

SOCKETS ;

LOW PROFILE
SOCKETS (TIN)

1-24

SHERRBRR

1-24

B pin WW 55
10 pin WW (Tin)

14 pin WW

16 pin WW

18 pin WW

20 pin Ww

22 pin WW/

24 pin WW

28 pan W

40 pin WW

2448 50-100

14
18

2549 50-100

Nty
2aRRBEISBY

LM723NH
LM7I3NH
LM7aaN
LMT41CNH
LMT41CN 14
LMTATNH
LMT48MNH
LMTBOCHN
LM1310N
MC1330
MC1350
MC1358

745114

O s

FREEBBRURE

TR e
&

BRREFR

=

ARERREBARE

N

745124
745133
745134
745135
745136
745138
745129
745140
745151
745153
TAS15T
745158
745160
745174
745175
745188
T45194
745195
745196
745240
T45241
745242
745243

LM1850N
LM1BEIN
LM23 11N
LMEB00N

LM2001TH
LMEITN
CAM013T
CAI018T
CA3021T
CAMOXIT,

DIP

2 Posibon
4 Position
5 Positon
8 Positon

599
1.18
129
135

SWITCHES

7 Position
B Posidion
9 Position
10 Position

MUFFIN® FAN

The dependable.

law,

cost, largest selling fan

fo

r commercial cogling

apphications

105cim irea air dedivery

® 468° 3q x 1.50° doep.

* Waoight

17 oz

SPECIAL PURCHASE

$9.50 ea.

COEX 80-F

& 8x7 Dol Matnx, 80 CPS,
Bi-Dwrecticnal Printing

» 2K Buffersd Memary

® 80, 88 132 Columns.
Graphecs and Biock Printing

» Salectadle Char Piich; Line
Spacing and Feed

GOEX Interface Card o Apple

Commodote inerface Card io

VIC. B4, PET

PARALLEL
$40.95

579.95

DOT MATRIX
PRINTER

5199

SU PER SPECIALS

OPTO-ISOLATORS

OKI MSM5832RS
MP Compatible

Clock/ Calendar/Onip
$4.95 100783, 95
32.768KHz Crystal

01 puF Disc
1 uF Diso

TOLL FREE

800-854-8230

910- 595

1565

BYPASS CAPS

100/ 6.00
100/ 8.00

1 wF Monlithic 100/15.00

Mail Order: P.O.

4H26
dNZ7
4Nza
4N33

1.00 4N35
110 4N37

88 MCT
1.7 MCT-6

Box 17329 lrvine, CA 92713
Retail: 13108 E. Edinger, Santa Ana, CA 82705

(714) 558-8813
542 W. Trimble, San Jose, CA 95131
(408) 946-7010

CIRCLE 80 ON FREE INFORMATION CARD

TALS113 §
T4LS114
TALS122
T4LS123
T4LS124
74L5125
TALS 126
T4L5132
TALS136
T4LS138
TALS129
TALS145
TALS148

BREBRER

GENBBEBREHEBEERE

w
o

SEBEALENBBESBEBBBURAZERE

75
35
35
35

A5

95

74161 §

Ta102
74163
74164
T4165
T4168
TA167.
T4ITO
T41T2
74173
T4174
TS
T41TE
TAITT
74178
T4180
T4181

TAIB2
T4184
TA185

TAYS0
74191
TA102
TA1E3
T4104
74105
T4195
T4187
T4 108
T4
T42
74251

225
1,50

TERMS: MO Castuers Choch. Dk Wirs, Parscras! chacks
st 2 when3 dor processing inclde Devers Lsenss and
et card #3 Viss AMEX. CB md T serace chargs. Al

mtwbtute manulactae Fetad pross may vy

7861 AHYNHE3d

n
w



THE WORLD FAMOUS

|(ETNC

CATALOG OF

CABLE TV
MIDBAND Converter

X-1085 & | 595

WT 3 Lb

NPN POWER .\
TRANSISTOR
BO VOLT 7 AMP
115 WATT
HFE |5-50 TO-3

8/16 TRACK TAPE HEADS
IMSTRUMENTATION MFR PAID OVER 1,000 PER MD,
WITH A RESPONSE > 50,000 Kz AT T-1/2 IPS, THE
MONEYS PERFORM| 8 TRACKSE OM 1" TAPE, TWO
HEADS CAk 3E STASGLAED TO OLT 18 TRACKS

R-8_ B TRKX RECORD

“hew &
u-ifrsc.) }SE‘K" F-8 STRE PLAY

THis BATEN 13 NEW, AEMOVED RP/T L/E" DIGITAL nrcm.n

FROM EQUIPMENT (A LITTLE E-T /2" ERASE LL
BiM RASH, NOTHING SERIOUS) h T 1% RECORD 7 TRE
Youn 'k say  HEADS
cioice 715 EACH URPAISE ASST

3 =13 HEAD SURPRISE ASST
5 VOLT 1B AMP

ﬂs\%a 2‘6‘(

P:i208 WTZLE

SALAT REPLACIMEN: 6

mil !IIP:L;I.:d n:“f;\

>\ ELECTRON
3 AL

10/5143 3%

BRAND NEW PRODUCTION AEL UNIT
TAKES THE "MIDDEN CHANMELS' OM
MIDBAND AND MOVES THEW TO
SHAMNELS 75|30 SWITCH SELECTS.

'MORMAL' OR ‘MIDBAND'

S5 MODULAR
| PHONE JACK
ABIDSE D
we i Lb f—./!’l
STANDARD TELEFHOME JACK
HAS 5-1/2" COLOR CODED
t!lbi TERAMINATED I[N SPADE

65 AT THIS PRICE YOU
CAN PU" A PHONE IN EVERY ROO

POWERTEC MODEL 2005-18AB

FEATURES ADJUSTABLE VOLTAGE,

CURRENT LIMIT, OVERVOLTAGE
PROTECTION. BRAND NEW.

D138 WT O Z LD
95 o/a17 A

FULL CAPACITY 'c' CELLS FEATURE FuLl BBy MES. PLUS, YOU GET A PLASTIC
L2 AM CAPACITY, UNLIKE SOME OF THE PROJECT CASE (MICE) APPROX 2 ¥|

ETCO ELECTRONICS® NEws FRESH CECLS GHARGE 14-16 ounslllou /e WiTH swiFch, LEo Ikpica-
DEPT. 591 AT 120 MA. MFD BY SANYO. :-"DIII;':; ;.';LU & 695
Mailing List Control Center

I Box 840 Z
Champlain, N.Y. 12919 l s

WILL POWER YOUR PORTABLE PAOD-
JECTS WITH CHEAP AECHARGEABLE
POWER! CACH CELL RATED 1.2V

100MAH, RECHARGEADLE 100'8 oF

5-1405 |4 PIN 55 45 4|
51605 |6 PIN 60 54 45
1805 I8 PIN .75 68 5T

‘! NORMALLY OPEN

TION - GREAT FOR DISC
DRIVES. ORDER TODAY !!

| Enclose (cash OK); gizo. 4|95 p-i220 &
I Al i C«~ ELECTRONIC BARGAINS ™.)

[:l $1 for 1 year subscription to the

world famous ETCO catalog.
$3.Canadian & Foreign 1 year
subscription to the ETCO catalog.

I D 304 page handbook ‘‘BUILD YOUR

IF YOU'RE NOT ON OUR MAILING LIST, YOU'RE MISSING OUT-
STANDING BUYS ON THE FINEST IN ELECTRONIC PARTS FOR

THIS BADY MAKES
. STRANGER TUNES THAN
A COCKATIEL IN HEAT,

Y. HAS |-SMIGR2IN

l OMM SPEAKER AND AN ELECTR({‘

MICROPHONE.. x-|650 - WT 0.2 LB
STRANGE ELECTRONICS AT GIVEAWAY PRICES

Ammonium Persulfate WHY MOT SEND FOR OUR CATALOG TODAY—IT'S FREE!

ETCHANT 5] o5

THO= . 25% 4 PIN DIP
FAST B EASY TO USE. | LB

BW=450 KHz
Av =34 db ¢
Vee = 2B vpe Max

STOCK UP NOW !

DATA SHEET 254

POWER SUPPL
12-15 VOLT |.6 AMP

OWN EARTH STATION". (TA025) $10.00

D 360 pages MASTER HANDBOOK OF JUST ADD WATER B ETCH
TURMS BLUE WHEN FULL

OF COPPER L8 MAKES

TELEPHONES. (TA0DO1) . . $11.00
I D FREE - sample copy of the bargain

4>IAMDNDBABK
ELECTRONICS COMPANY
PO BOX 12095 Dept 102
SARASOTA, FLA. 33578

H-2240 5/ | 775
packed ETCO catalog. (USAonly)
Name

Address COMUTRCIAL FONR SUEPLY,

City JASCIRARAND AL INBIX Phone Orders (813) 953-2829
2 CONTIMENTAL US ADD *1.60 FOR THE FIRST LB

State. Zip. TSk PLauLATED, CURRENT LT )l pmiuc, amoxt pnironu AND 504 FOR EACH ACOITIONAL LB,

WEST COAST ADD 1,80 FOR THE FIR5T POUND &
50¢ FOR EACH ADDITIONAL POUND. FLA ADD 8% TAX

s EET S EEEE AX)
COD 8 WAIL ORDER 47 MINIMUN, CREDIT CARDS #/5 M/IN,

CIRCLE 51 ON FREE INFORMATION CARD

Supe o ane eneat ron |
P L " :
PeCIALS® | 5 078" ol o tucrLowe L

CIRCLE 92 ON FREE INFORMATION CARD

: . - —
BEC Electronics |: g snsintese | FINEST QUALITY

ALL COD ORDERS
P.O. BOX 461244R Government Approved QQ-S-57 1e

$1.00 HANDLING ON ORDERS UNDER $10.00
GARLAND, TX. 75046
SPECIAL
FOR THE MONTH

CRCIC

ADD 6% FOR SHIPPING

TEXAS RESIDENTS ADD 5% STATE SALES TAX

ALL FOREIGN ORDERS ADD 25% FOR SHIPFING
(214) 487-9031

(CANADA 15%) NO FOREIGN COD'S
OVER 45,000 SOLD SINCE 1977!

CALL (214) 487-9031 TO PLACE CREDIT CARD OR COD ORDER
THE BEST DEAL!
SOUND EFFECTS KIT
This unit uses the TI 76477

This hand held Automo-
IC and after the easy

tive Tester checks and
assembly is completed you

tests the functions listed
below easilv and quickly.

will be able to reproduce al-

most any sound vou want!

The original manufac-
Quality PC board and all

»

DEFECTIVE
® PICK-UP

turer sold over a million

units in 1983 at 19.95 each.

Instructions and charts
necessary components are
provided. All you need to
add is a speaker. The circuitry

are printed on the back of
each unit, This tester will

SN 60/40 Rosin Core (RA)

RADIO-ELECTRONICS

-
L]

save hours of frustration One Ib. Reels

of the kit provides you with a DEFECTIVE and pay for itself the first 16 swg. (064) $7.95
Pulse Generator, MUX . COoll time used! Units are all 18 SWg. {0&8] $8.45
Oscillator & Comparator - new, 100% guaranteed 19 swg. (040) $8.95
to make more cnmplex TESTS: Battery Condition, for 90 days from date of 20 swg. (036) $9.45
35 ansiiPiod Pick-up Coil, IanitionModule, purchase. 21  swo (032) $9.95

18.50 ca.  examples provided to help| and HV Coil ORDER: AS-25 Y Ib. Reels
2/34'50 vou get used to using the unit. 11'88 each‘ nrdev@ BEFORE FEB. 29, 20 3 swg. (028) $5.95
AY 18.50 FOR BOTH! 24  swaq. (022) $7.95

SUPER MUSIC 27.95 g

MAKER KIT WINDSHIELD SN 62 (2% silven Eutectic-Rosin Core

ﬁlm Audio IF & Sep-

INCLUDES i
s CASE & CWL“"ER DELAY | | iciacs ™ *™5, 21  swg. (031) $19.95
10 HIP omplete assem|
OUTPUT! BOr CAH N 1C el v ||| o T nm”er Wick
KSM-03 control with schematic. Order: ICL-1002  1.25 Plus FHEE oo r
1 Complete with custom LM301 Linear 8 pin with eacl DOUHU ol solder

maolded plasiic case with
bracket and hardware.
Special introductory
price! 95

Op Amp

Order: ICL-01A -39
CD 4433 Counter & 7 seq.
decoder,/driver IC House #
Order: ICL-4433 .69

( TH&NSFORMF_R\

This popular kit is great
for car horms or door-
bell applications, We include
all components and quality PC
SPEAKER board. You'lllove our easy to follow
NOT INCLUDED  assembly instructions. The package

price includes the kit, case w/front panel

tune selection switches, and a preprogrammed 2708

FREE Freight On All Orders Over $25
Under $25 add $2.50 per order. Minimum order $10
B Check B Money Order B Master Charge B Visa

NY. Stale residents add appropriate sales lax

o place your order call:
TOLLFREEB00-645-4808

5.
Order: AS-01

TELEPHONE
RINGER SEMIKIT

3 : > .
memory chip (ROM) with 35 additional tunes; (60 total). | Contains special MLs204 | | 23 VA€ S22 RN In NYS (516) 334-2660 No COD's accepted
Additional ROM’s are available for 9.95 tg 14.95 ea. e okt e GO 6 VAC @ 2A

g ponents to build a pleasant

(Listing sent with order). Order Now! Offer expires
February 29, 1984| 12VAC transformer is available,
Order TN-20 2.60 ea.

tone ringer for your phone.
5 pas. of specs and circuits
Order: KTR-01S 250
PC Board for above

Order: PCB-01 2.00/

Completely Shielded!
115 VAC Primary

7.55 ea 10/68.50

tmnﬂt: TN-30 _/
S

P.O. Box 668 Jericho, N.Y. 11753
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SHOP THE SHACK" FOR YOUR PROJECT PARTS

No Mail-Order Delays!

Low Prices!

See Befare You Buy!

Voice Synthesizer Set Computer Connectors Replacement ___ _
1295 Type Positions| Cat. No. |Each TfanSlStors ;
) ! |D Card Edge 34 276-1564| 4.95 2=l
| Set of 2 ICs ID Card Edge 50 |276-15664.95 Type Cat. No. | Each
SP0256, erLo SPR16, Card-Edge Socket 44  |276-1551|2.99 2N1305 PNP| 2762007 | 1.19
26:Pin 14:Bin ID D-Sub Male 25 |276-1559(4.99 MPS222A NPN| 276-2009 79
SP0256 Speech Processor. The easy, low-cost ID'D-Sub Female 25 |276-1565| 4.99 PN2484 PNP| 276-2010
way 1o get into “solid- state'' talkl NM S LSl de- Solder D-Sub Male 25 276-1547| 2.99 MP53804 NPN| 276-2016 69
vice uses a stored program to synthesize speech Sol. D-Sub Female 25 276-1548|3.99 TIP31 NEN| 276-2017 94
or complex sounds. It operates with a_few simple Hood -— 276-1549| 1.99 TIP3055 NPN| 276-2020 1.59
supporl parts, or use the SPR16 Serial Speech D-Sub Solder Male 9 |276-1537|1.99 MPS2907 PNP| 276-2023 79
ROM, included, for microcomputer interfacing. D-Sub Sol. Female 9 276-1538| 2.49 MJE34 PNP| 276-2027 1.49
SPR16 contains 32 “talking clock™ statements, Hood — 276-1539| 1.99 2N3053 NPN| 276-2030
three melodieh:HWith data, circuit exgmples. HBI; MPS3638 PNP| 276-2032 79
quires 3.12 z clock crystal—order througl = TIP120 NPN| 2760068 199
your local Shack 276-1763" o . e Set 12.95 Tantalum Capacitors 2N3055 NPN| 2762041 | 199
a MJ29s5 PNP| 276-2043 219
Dual Switched * 20% Tolerance -_“:""‘_‘ 24124 NEN| 2762057 59
. » Standard IC Pin Spacing 4401 27€-2058 |
Filter 795 . MPSA06 NPN|~ 276-2059 50
20-Pin uF WVDC Cat. No. Each MPSA13 NPN | 276-2080 59
MF10. Versatile CMOS building block for active 0.1 35 272-1432 49 MPSA42 NPN| 276-2061 69
filters—eliminates the need for expensive, close- 0.47 35 272-1433 .49 MU4891 UJT| 276-2029 .99
tolerarice parts. High performance, yet very easy 1.0 35 272-1434 A9 ¥ ! 7
to use. Hams—build a CW/phone audio band- 2.2 35 272-1435 .59 gggglg REE g;gggg? Y ;g
pass preselector or a RTTY demodulator. A com- 10 16 272-1436 89 2SC1308 NPN| 276-2055 7.95
plete filter for a full-duplex 300-baud modem 22 16 272-1437 79 = =
needs only two MF10s; 15resistors, clockand & | ————— ———————————————"— =" | 2N3818 N-FET| 276-2035 -89
S5VDC! Center frequencies up to 20 kHz Single or MPF102 N-FET| 276-2062 99

Power Transformers

split supply. With data. 276-2329........ 7.95 e et e i
= 120VAC Primaries 4000-Series CMOS ICs
Melody Synthesizer
Lo Type | Volts | Current | Cat. No. | Each With Pin-Out and Specs
Wlfddas 599 28-Pin Mini | 6.3 300 mA | 273-1384 | 2.59 A
ANEE B With Data Mini [12.0 300 mA | 273-1385 | 2.79 =
i Mini |24.0 | 300 mA | 273-1386 | 2.99 Type Cat. No. Each |
AY-3-1350 Melody Synthesizer. 28 built-in tunes! Mini |12.0CT| 450 mA [ 273-1365 | 3.5¢ 4001 276-2401 79
NMOS device is ideal for doorbells and musical Mini [24.0 CT| 450 mA | 273-1366 | 3.99 4011 276-2411 78
funboxes. Pre-programmed with Toreador, Wil- Std. | 6.3 1.2A 273-050 | 3.79 4013 276-2413 .99
liam Tell, Yankee Doodle, Blue Danube, Star Std. |126CT | 1.2A 273-1505 | 3.99 4017 276-2417 1.49
Wars, America, Beethoven's 5th, other pop and Std. |25.2 1.2A 273-1480 | 4.39 4023 276-2423 .89
classical favorites. Or add a PROM and create HD 12,6 CT| 3.0 2731511 5‘29 4049 275205 0
your own. Auto switch-off at end of tune. With HD |252CT| 2.0A 273-1512 | 6.29 4066 276-2466 99
BAGOSH 276 BT 1o/ e A e s 5.99 H-D |18.0CT| 2.0A 273-1515 | 6.99 = A
ESeot TTL Digital ICs
Momentary Contact 1/a-Watt, 5% Resistors g :
Low As Switches With Pin-Out and Specs
249 Pkg. of 5 39(: Pkg. of 5 [ Type Cat. No. Each
7400 276-1801 .59
Miniature SPST rated 0.5 amps at 125 VAC. 3/a" Ohms Cat. No. Ohms Cat. No. 7404 276-1802 g
button. 1/a" mounting hole. 10 271-1301 10Kk 271-1335 7408 276-1822 79
Normally Open. 275-1547 . ... Pkg. of 5/2.49 100 271-1311 15K 271-1337 7447 276-1805 1.18
Normally Closed. 275-1548 .. . Pkg. of 5/2.69 150 271-1312 22k 271-1339 7480 276-1808 89
220 271-1313 2;:2 571-1210 R )
e 270 271-1314 3 71-1341
Mini SPDT Relays 330 | 2711315 | | 47K 271-1342
y 470 | 2711317 | |e8k | 271-1345 Operatlonal Amplifiers Wiy
p. =Y "#'1 — e 1k 271-1321 100k 271-1347
At — @ ey 1.8k 271-1324 220k 271-1350 Type Cat. No. Each |
e 1 X (= ] - 2.2k 271-1325 470k 271-1354 741 (Singla) 576-007 79
L 1 3.3k 271-1328 1 meg| 271-1356 MC1458 Dusl 276-038 99
Wazx3fgx1/a" e x %16 x3/s" 916 % ?5/32 % 5/a" 4.7k 271-1330 10 meg| 271-1365 LM324 uad 276-1711 1.28
Fig.| Cail Contacts Cat. No. | Each | ik 271383 — - %gg? g’uﬁ} g;gl;:‘{ ;33
A EEBC 5: 1%2 E:g 2;53-10 1.99 === |LM3800 gOu‘ 278-1713 1.38
i -24 4 ;
€| 2VBC| 3 12vac | Fr2oa | 5 Save Money, Install Your i {Qued)] a7z L 148
C|12VDC| 3A 125VAC | 275-247 | 299 Own Telephones!

21-Range, 30,000 Ohms/Volt
Multitester

4995 Overload

Semiconductor Reference
Guide 349 595

This clearly written, well illus-

Semiconductor
Raderence Guide

Protected

1984 Edition. Exclusive cross-
reference and substitution sec-
tion lists over 80,000 types and
their low-cost Radio Shack re-
Elacemems. Dataon ICs, SCRs,
EDs, diodes, opto davices;
Helpful replacement tips, too. II-
lustrated, 272 pagas
276-4007 3.49

trated manual gives you step-
by-step instructions for
installing phones, dialers,
answarers, ringers, wiring
and: more. Covers home in-
stallations plus information
on single-lina and multi-line
business systems. 150
pages. 62-1390 . .5.95

Our best VOM! Features
"boep’ continuity functicn
Measures AC and DC valts,
PC current up to 10 amps,
resistance, dncihcls.
81110 57/18 25/a%

probes, lsads; manual,
22-210 . .. 49.95

' With
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MICROPROCESSOR COMPON ENTS

Digitalker™

furly. TP P MICROPAOCESSOR CHIPS— [ ratwe -mss  DYNAMIC RAMS DT1 — Applications: Teaching alds,
PR
Pser 169 _*" s Fuction Pt 2 clocks:;
SHTROIN T TS 16 . s, 5
S . 3 BNTAIEN 15 ﬁ i e -1 tions, Innguaqo translations, etc.
SNTA0IN W OB ENTRIEIN 16 B 4 WP w Tt o M LE] Tha DT1050 Is & slandard DIQITALKER kit ancoded wilh 137 separats
SHTHHN 1 B SHTATEIN 16 B M G0t inhorrl Cioc) fMHZ sl and uselyl words, 2 {ones, and 5 ditferent silence durations, The
SMTAOSN T 78 SNTAIEIN 18 63 181 T SN RS Lo iy i 1 5361 [200a] worts and lonos have boen assigned discrain sddiwaaes. making it
SHTWOON 1 45 SNMIBN 1 o T Bt 38 Tk (0] postible 10 outpul sinGhe words o words concalenated intg phiases
SN WM SNIEN 18 B .= o m [ 204811 ) of.even seniences, The “voice” oulput of ihe DTI050 fs a nighty In.
SHPAOEN 1 28 SN 1§ W Pt b ne ADBT | 250m) MkASH tadtigitin male roice. Famake and children's volces can be syntheats:
SKleoak W 15 SNTAIETN 18 195 o m-mmwm nw Aot (M00=1) 24 #2, The vocabulary is chosen so that it is apchcabls 1o many pro-
SHTAION T4 2 SNT4ITON 18 19 0 Ay AW Busts and maneis
NN W B SNTUITIN M 4% . U8 5‘15 The DT1050 consists of a Speech Procassor Chin, MMS4104 (40-pin)
oA W 4 NN 18 S WAL N et ] and two (7 Speech ROMs MMSEZ1E455R 1 and MME21B4SER2 (4.
Sk M N SATAITON 16 B & HMOS EFROM MR, e .l'lll'.'. M"S slong with a M. Word list and 8 1ecommanded schematic
SNTaMN W 49 SNTOITSN 16 & 780, 780A. 2808 SERIES 50 diagram on [he application sheet
SN M 38 SNHITBN 1 @ y Gl = e P = T
BN W M s 1 om0 | P MIORE SRS £ 1] prol) DT1050  Digitalker™ . .. ..534.958a,
NTIIM 4 1 SNMITEN 16 148 T80 DAR " ” [*%]] nE WAL O N
bt BTN Ll W1 il Dt Moo P /T Z iy MM54104 ProcessorChip.. ... ... .§14.95¢ea
Buiash M 49 shramin 2 tes | moPR Phcsied /T rdertace Cormroter -
s 1§ surdrean 16 1y | oS00 Sertl /0 (ToC ot ReCH o] 12,55 fisom] DT1057 - Expands the DT1050 vocabulary from 137 to over 260
NTAMN W 2 NTATRAN 8 243 [ ZOS100 Saora /0 [Lach GTFE) e fasoun; 1.2 words. Includes 2 ROMs and snm
shk Woom e 18 pdn | BERIEE p D Lee S e [ 200n81 L# Part No. DT1057 ;
SNTAZTN. W 25 bl LN LI B CI! (MM 4 TG ] didiar ] (o}
Sz M 5 SN 16 & () {9 {Foms)
SNMXN W M SHIOIOIN 16 & {#50m4)
sNTamM M B SNTAION 16 & ] 'jﬁ::w
SO U B SNTATBIN 18 68 e i . »
SHMN W @ SNTAEN 16 @8 3 : tereralley M
o W 58 N U e L e v e i ead e
Shiaach 1 i1} " SNrN W W i 18 oY w Dt L 0O0) Dlgiy Jor 7108 & 7118 e
SNMAIN T = 4 | s Mo | s £ (MO b * ORIV 8 . Ot Beard, Ootry s
SNTHIN 18 45 BTSRRI 1298 ol et sl e
SNTHN 1878 - ANTEEIN 16 108 rnEI‘A;T k-m 0 intortacs rg:-su : : TV 48 G Cireud Baed Display ne
SNTAAN 16 128 | Swaen 18 38 | swees e om0 -~ ] Hikew 8" 3% Do /D LCO Dl 100 4
SNTAESN 10 B3 | SNMION M 383 | sniew 20 248 W ’ A 3
i P Mo Segmenind TS Liw Batiery vt b gt i
SHTUEN 18 B9 SNTATAAN 24 105% SNTETOM W M AN Serval Corpn, Conrosier % frase . CAMES LET ShepaichTyer 1255
SNTMATN 16 B3 | Swreiash 16 50 | sarazean 16 14 |z Gourer/ e & Picsel O Unt . 295 PNSEV/IO, 4 Gaepwakn LV XIL 1%
SNTABN. 16 B9 | SNTAMIN 16 148 | SaTazmn 16 2.5 s - i
SN4sON f4 0 | s 16 1 | sz e g | oo B300/6800/68000 SERIES —— ! ek s e st .
SNIASING 14 A9 | BATAIMN A fn (| sadsn 6 s ) UEE Pl ar {50010, (93418) TATARD {4 Dsclaes Corarie L5s
SNTASIN 1 | sinatsin 6 s | osarasses s | MRS g 3 § ifui (Sows|0.C. (T4G288) B8/ | AR/t A4 Feoq: Couoint Clin 1L e
SNMSIN 9 | S w0 s | osweasew 16 s | wcksaece 7 PHDMS!EPHBMS Lslled, M { Pt EU0S S PXT 0
SHTasON. W 2 | Siratsaw 16 8 | sareseay 6 s | Mcesos " nvE - 1w
SNT4EN 14 3 | SATAIMN MO 128 | swrdamom 18 48 Mo ik Toaay |ush n Py
SNPATON 14 39 | aNTarsw 15 56 me 0] e 1 iR 1==~*\JS"='-r*n - Hm
50 ik usel oM N i) 5 Ascruknc“m n ‘.32
s 1 IE I MCESEQ 7 1 " !
1 TSI 18 (2] MCEROOOLE B (BMA | 4053 M D m&'nu VOrLIg n
" S W W MCERLIEr ey Du-mu--i Adagtin . M 2 (450n1) o
1 TS U N 3 el Prosocst rw"-g:’-'* =y Jutns lﬁd' “ -
i S noom | owend B OVGRITeT i i [l IR <A ton bt . 1
MLSMY M. 108 o 40988 (300na) 3
! msg o to o (S 130009 1983 INTERSIL Data Book 1acaz)
T 4050 (S50ma)
: 48d 1 n - 080 i i
i1 TLSHS 149 ity L 2 8 BiGEE 4S0ns) »
1 TALSMT o] sl R i e R e 8 A1 (300ns) 1
! et 18] e 118 Byl FAM B8 L 1 Hisy i »
520 ) 1S3y fog | B “‘“'?.;"”"‘"““‘T Al i (450n) 1
1 145251 ] (PR T0 i POEA .2 1634428 (430 1285 (7BOM IR
s 14 T4LS233 | R BN OB = 0 323
AATE TaLsat 9 1 veus B tokcurs e 15 ] 1418
s Hiss N DPEIZ Cloc, Generator Tavar HE-Y 1 m oW
o] o 2| o= B v 15 - ERE]
Rl i w e || e Sy Cort /B o (145438] 3.3 0 I
WEl 1 7 u | Fes ysten Coruind {MEL] 4 n 3]
ST 1 3 m | Ne=a Eosce b litew  1E a 5
sy v 8 NSRS 16 Firy Karytoard £ [r4CHIT 18 3 2]
] | L a5 | e 20 Key Fayboad Encoow (4521 495 i =
byt H B | ws=c Digsey Cortroter (1403911 B E B
ALEAT 1 2 NS Dingiaey Corsrsiier (TACH7) [ 3] 1 Xl
tor s - 2 | wseso Agye. o Eement 105 I .
HEH W T 48 sl R SR 120 (VSN - 1 TR
4LS81 1, 41 %ﬁg s ww r‘ﬂ E-l'j U it
LSS ) ] 5 L] g il 16108
a3 1 w | mm 1o, DA Qe ] 2 o
isn 1 a | e Preg.irbermuct Cortra % L "
CEEE. 3| Em §moEes | oas - 2
:té;% : 2‘;‘ oPed0d :‘gln D Directior | s 1 g
4L5T8 . 1 1§ DPESH & £ B5-arectonal A a5 - rH
ppil 4 o | e i b Deycions Pecenosr E _‘
585 1) Pl bresoa Bt B-Demesoral ] ' Y
TALSSE 1 | e D o e o S 3 Ve
bl ] - 16K EPROM i 13 Hs i e
el S i oo EE"-. 1a% o foitid PROM O 1 ctun | PACIONE 207 Cei 15 it ANO R G orr (g Ot ne
TAOL, e 38 248 | i 9 Sope/Dus Oenaty (ini | 5% M I0ABS PROM TS | 1085 | PALTIME 20 Hen 13 inout AND-OR Gabe Aeray (Wign Outpt) e
oyt bl (R L P L G Do Ceiy (Tron) £133 DATA A acnursmuu PALUNA 19 Dued 4 lopet AND-OF Gate Aeray (High Dutout) 1%
TSM M a5 | 7asia 16 4 LA BT & Dt conmty S St (v | = v 795 | PALMKEZ 70 (ctal 10 input AND OR dovert Gate Aray Law Qutpul]. . 385
MsS W A3 usd oW w0 v A rorr 4 Dud Denety/ See Seiect I ue 1  hess AP igs | opait 12 hpet ANTH OR- vt Gase Array (Low Dustpet) 395
cepy Dk Res a5 LiZLN 20 e [
AR M M TsTIs. 18 110 0 . Foppy Dok Coneote {1MN2] e 18 750 B x Comoctt (A VAR N puLtald 20 Cuael 14 inped AND-OR- invert ate Array (Liw Dipef) 305
e, 14 30| msiE WO 1 SPECIAL FUNCTION 18 B 074 Convmiee | Rl 328N paieptd 20 Ol V6-inpus AND-OR-mvert Gate Afray 5 5
TSI SRS || TEBESE e V95N soocson B (o DS Coock O (507) Syl | ADSURCILCHIED e AC SN | le‘,’.‘“‘ 305 | PAUEAR 70 Detal 15 Input Regesner AID-OR Date Aty )
LIS R L s | 195 N pooodech 8 Do MOS Cock Dev (4M2) 19 | UEeOR  10.8.0 BL/A Concerter [0 78% Lin | Taa | PALTBAS 20 i1 Beinpul Riegeetet AND-CR Gate Alr T
LR R R SRl o st R o U Bl e R
TR W 3| M 15 | 7esa om0 245 [ MNSBISAN ) Mereprmcessor et v Ceo 'l | R A A a1 :;",.:“,‘j lm., 3% | [30012 1982 NATIONAL PAL Data Book i76p) . $5.95]
M5 A4 38| s b | e e das | MVEBIHAA 8 Mkes Canpette Tive pck 1% 10-t D/A Coee Ubiera 8% N nen. W, B T W, B
TEM W A5 | s 15 W | onsar m am e ot . 20 o, (3 09 Ljm 3 Bl e o w S
FX) COParTun A s ot T 2 T » TaCIta 1
74540 119 e swlmu‘:‘:?ﬂzuw = -t 0/ ! e :ﬁ I ?s ’ B nan. nmoo1a
TS5 119 COPSTON a: 2 ucn.:‘a-v:‘:&u-m, ¥} < Vi ‘:g t': :: ﬂ i ;:; ::%: :: ;:
TS 1.4 Progy Caciamca Oyt \ ke ] 1 Proc Ra, | it s e . . i
otroli Ly MUSHSEST B Py Coomsor Do {100Kz) 168 | o gy o Al [ e a2 el
T4ST4 i1 1.4 * " » 1 racail n (¥ )
7458 W 143 148 LOW PROFILE SOLDERTAIL lg} 1 :: {:gg i: En
MM W s ] 198 4] Hogis t
use W ] (TIN) SOCKETS m STANDARD (TIN) % | s a
TS 1 240 U Ioe; e - it e i
8 pin L 18 " 11 LP 14 pln 5T i » 3 1490 | Heed e g
14 pin LP 17 A5 J ——————1 pl i1 M £ 505 1,44 MOW. 8 LSS
] 16 pin LP 18 17 A8 18 pin 5T n 7] 11 1.6 poces v @
118 18 pin LP » M n 20 pin §T a5 £l L0 . ow _m_.m
1,48 10 pin LF ] n 2 T4 pin 5T “ it ] LMFEN 18 wes
o 2 pin LP 3 n 2 10 g 5T " a 1® s Wi
‘I“’: 24 pin LF 1n £ n A0 pin 5T " n 1. ] MIMN T 105
T pin LP an n ] 7 T e e e ey ] m iMfaEN 8 ¥
wparr ! " L WIRE WRAP SOCKETS della B Sl o> v
5 49 pm P “ 5 4 (GOLD) LEVEL #3 1LosEN 14 198 149 LMFIEN 0 S
U » = 10 WSEN 8 3 W[ s W e
oo W A 1 SOLDERTAIL (GOLD) 2 s 1 ap | w1 W
COMO0E 14 119 " STANDARD R = W A3 5 LMAH 15 1.10 TV T
[l TR | n 18 1099 100-up 18 pm WW L] &2 LAICEH # 110 Lt 4 W
s 16 .50 » ST 14 pin W " 52 LMMTEN B A4S e LuAgEN - 14 185
00 it § pin 80 n T ol 16 pin WW L 85 e 1% Luisook 18 240
il W A 159 T4 pin 30 a u w 18 pim W L s LADO 1 194 IMIETIN TR B
4012 W A 9 Hdlecken At A Al w18 1,08 e 4 33 | Cvr
e LR P - 18 pia 36 ] i i [ ST T 118 s @ R R T
cooid 1§ 109 e 4 pia 30 H L 61 Mpaww 119 11 248 1.3 LyAes 18 238
oM 16 9 3 28 pin 16 ] 76 7 W WW 188 1,50 e 179 | NN 4 29
COM01E 4 A9 « 38 pin 30 1.0 Lo a W 35 pla WW s 173 uu-r( 3% i Lu00dT 18
CodoiT 16 119 " e e ] il e R 1w L N B 1 E Y7 T
| £ . 1 UK 4
i (L $10.00 Minimum Order — U.S. Funds Only Shoats — 30¢ each (i e TR s
CoM08 16 110 5 :: c-tllomil Residents Add 6%: % Sales Tax Send 51.00 Postage for your 15 I sy 5 W
ozt 1§ 140 o pping — Add 5% plus $1.50 Insurance  FREE 1984 JAMECO CATALOG 3 194 MBME W PEs
coez 98 10 3 Sﬂl S§.A.5.E. for Monthly Sales Flyer! Pricas Sub]oci to Change " ) LMIDIAN 18 28
oWzl 1 9 = ] 5 LM 2%
MM W@ - ] 8 RCHMN W 128
CoHES - 1 1 N a5 119 RCAISINE 188
COMNE 16 248 4 ™ 149 RATE kW
oM 18 8 » 185 = NS B M
COME 16 £5 3% NESEM b 160
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OME COMPUTER ACCESSORIES KEYBOARDS — POWER SUPPLIES DISK DRIVES AND CABLE

VOICE SYNTHESIZER 106-Key 5-Bit Sorlal ASCIl Keyhoard PANASONIC JA551-2

N and cursor keypad + 10 defina- .

FOR APPLE AND COMMODORE bie v T LER onohice, doies Saatty Double Siled Hal-fieto 53" DRVE

= lock + N-key rollover « Color: white with black ;S o dot denaty - 48T - 40 racks.Gma rac o rack - 27KDyten

panal - Documentation included - Weight: 6% mwuw- Onet year warranty parts and 7
ibs The S8 1 i packct or ol futers.
KB139. - $59.95 ?.:.am..:n +SVOC BAand +17VDC @ | A Sie S83Wx 1 1M 28D W
Micro-Switch 106-Key Keyboard JABB1-2.. .. $238.95
8-Bit Serial ASCII TEAC FD55A
+ Numeric and cursor keypad * 8 usar defina- Single-Sided Half-Height 5% Dri

ble keys - Japanese/English characlers -8 | g o doie densty - 48 TR £ 40 racks - 6ma eck o trck - 5W
LED function displays : Documenptation mun m

» ! yis matted
incl. - Fits DTE-22 enclosure - Wi: 312 [bs. mu%ﬁ":‘ Ak el iy rz-u:: frheip et DISX ORIVE Daceine

KB106SD29-4........... $29.95 7D 5A D Is N w hghl o cor bt Ll
have dor o tve. Anciude: rat-
JE520AP SMK 103-Key Unencoded Keyboard | ny i ﬁ%‘”ﬁa’&“’:‘ﬂi‘“x’?zﬁ%&”ﬂ. e W &
Numeric and cursor kaypad - SPST mechan- | FDS5A-....... ey B B e e S e 3249:9_5
ical keyswitches - 40-pin header connection SHUGART Sﬁ‘ss
JES20CM « Fits DTE-22 enclosure * Weight: 3% Ibs. MW“W 5%" Drive
> Shighe or doubilel ety 2 + 40 tracks + 409KBytes formatied
* Over 250 word vocabulary - afixes allow the formation of more 19%°L x BY%"W x 112'H KB900O........... vv2$19.95 | storage - Gma irack to irack - Brushisss DS diract-drive motor - One yaar
than 500 words » Built-in amplifier, speaker, volume control, and m;';: mm e AS0
audio jack = Recreates 3 clear, natural male voice » Plug-in user ~— . | power/Mate Corporation and % the SA435 t selution o
ready with dﬂmu‘éb: :lnd sample software « Case size: - . REGULATED POWER SUPPLY deskion scedcations. includes coerying marul ﬁh.g..’u;;m-amci TA
TWIL x 3%W x 1-3/87
APPLICATIONS: = Securty Waring = Telecommunication y - Input: 105-125/210-250VAC at 47-63 Hz + Output: 5VDC & 3.0
= Teaching = Handicap Ald

Amps/BVDC & 2.5 Amps - Size: 4%"L x 4"W x 21"H - Weight: 2 |bs.
* Insirumentation = Games ¥ i

The JESZ0 VOICE SYNTHESIZER wil pheg right inia ysur compater aad sew yau ta o ", EM A BB . e e sitiare nies i Te Eiataiats s o winla
wshance simedt amy application. Unlirimg Natienal ‘;‘nnlmuuzn"
Spesch Processer |C (wilh beur toslom mamery chipa], tha Ji cempERn Power/Mate Co
memar. g lfieciead 0d b =
rrotndad i vl ikt | | REGULATED POWER SUPPLY
AT e w || - input 105-125/210-250VAC at 47-63 Hz - Oulpist: 5V @ 6 amps/6V.
t""“"“"":’“:r:""‘ i i _ | @5amps - Size: 5%'Lx 47" W x 27°H - Weight: 4 Ibs 1 Chip — 37 Minutes
Part No. Geseription vice | K2 J Erases 2708, 2116, 2732, 2764, 2516, 2892, 2564, E 108 chips
JES20CM  For Commedore 64 & VIC-20 $114.95 : AR T T eyt e RS ::"’.'T"'“ b o ol feacon 1'“";"%&':"?"‘1'
LY bl ance one al va loam liner e ates static
JES20AP  ForApplell, I+, and fte .. .. .. .$149.95 Power-One's build-up. Bullt-in salety leck 1o prevent UV exposure. Compact — anly
9.00" x 3.70" x 2.60°. Complete with hoiding tray for 8 chips.
REGULATED POWER SUPPLY

[

e ——

=TT (R A R A oA DE-4 uv.erromEraser ...°79.95

i L :' »:__. :‘?;Tp.-i'l\l'@1.?amD-Si:',e'M.ES'Lxd.&?'WxZ?S‘H-Weqht UVS1EL Raplacamenl Bulb ....$16.95
DB OSW. L N e s §59.95 r 5" APPLE™
_ " | POWER SUPPLY +5VDC @ 7.5 AMP, 12VOC @ 1.5 AMP SWITCHING COMPATIBLE
g \ iln‘.‘l'i““s’:i{ﬁ»ﬁé‘.:‘ﬁ;’;‘?&’ﬁ’?":&ﬁéfu‘é""';'.f..'."ﬂ’:"‘:'.. i DISK DRIVE
® Uses Shwpart SAJ90 mechamics « 142K
Part No. PS94V0S .. . .......$30.95sach 28 ek =
JE664 EPROM PROGRAMMER Pl S R ok ae < CoBMTtY e

POWER SUPPLY 4-Channel Switching - Apple Compatible iy o = 2t i e
o S0 AYAE AT-4mmE Dl '""ﬁbn’é"’fﬁ"s%: “ |": okt ﬂ"u’?ﬁ:‘?" " EAIL S

ing roa.- +0.3% . Mipgle: 30mY -p. Loa _n'zu £15%; Overcurrant pratection. Adj 3V mbln PartNo.ADD-514 $195.95
pot=10%, -3/8-L % 1-118W 1 415/ 16-1. WL. 1% I

8K to 64K EPROMS — 24 & 28 Pin Packages
Comgletely Self-Contained — Requires No Additieasl Systems for Operation

+ Programs snd waidates EFFOMs - Ghecks for property erased EPROMs

= Emulstes PROMS o EPROMs + REI1IC Computer interiace for edding and

program ading + Loads data inds RAM by keyboard + Changes data in RAM

by Kirytionrd + Lomds RAM from an EFROM « Compares EPROMSs for consent

Pari No. FCS-G04A .569.95 pach "
B e Tl o e S 157 B ey DISKETTES AND ACCESSORIES 8 FLOPPY DISK DRIVE
v

maided and pkeces in mocha brown + Sze: 150 L x 54D x 32 °H « Weight 5%" and 8" Diskettes
55 b M FLIVELE (IS $950 = Bingls Desaily  BEDG
TEID - Toagrw Laded Coad Tessay DATD - Ciete Lidkd Gaed Desditn
ULTRA MAGNETICS — 5%

* Single-Sided
= 77 Tracks
= 400/800K Bytes

The 64 EPROM P £ proramy rmwn 2B T
DA oy Capaoty DUt Co B arteed i Sy JEEEA Y maernad D3 100 RAM it et

E’i-\"" %

e [ 1] S 3 ROM o7 EPROML (7 o b exiermal computer via e ppsorl 525 REITC ot e Baead PmCT Capacit
LSS, (2 I et by Th 860 5 AAMS may be aczrmsed b prmsston poraased waras Wt pacily
o P el s desd AT B B0 B4t FEREEEIS T e % pudseen T e - e = Industry Standard
JFEA gowt ty cumagton. (Ravge it veldaion of pryEs comiael The JERH4 1 R L L] uw
£ b program e cersdy & o 13 ey vaon, sloesny resed addremes i e EPROM Aoz & w AN
1 be g s woul necessty of UV easng. The JEB54 gy DATA 3d lewrt ey aes The FOD10O-S 87 Fluppy Disk Drive (Indust sunaml I'N!um
AICRESS i comwemt. bexitciml [sphuvumenc) it A “DSPLAY EFROM DATA” T o o= single or double density. Racording made. F MFM doubl
b champm Tt CATA rasout s WA word i EPROM word e i diagayed in bof Lo 3 jenail fer rate: K anmu_ single u-n;.:; E00K, Bits) uc
] 7f ok Th et pars t ey peace. Th JEAR4 e pa . Tha FOD100-8 is designed to work with the smqlt
Prograrmmer sk oot M1BA v Wi (34 548 teow) SK (ESKEI) — 504 * DISKETTES sided 30fl sectored (BM Disketie |, cr eq, disk cariridge
o S B0 B e sk Hak Riag o Bacopd R TISVAG @ BOB0Hz. + 24VDC i 17 Smps mas. 4 SVDO & 1.2 amoh
JEGG4-A EPROM Pregrammer. . . ... 0 v o .o $995.00 ioh o i miacx. Unil a8 pictured above (does not includa case, pawer supply. of
Assembled & Tealed ilnclm. UM1BA Mogiule). =5 T T cables), Sire 855°W x 14°L x £5°H, Waighs 12 Tbs. Incl. 96.pg
y Mk

JEB85 — RSZ326 ITERFACE OFTION — T FSiis e Opton oy

mopule oM 19 T KBS RAM Thm afowt e comeouter B0 mangulste Siore and

irarvider EPROAL e £ o g E554. A nample Drograms iang 1o sappied i WEASKC o

P companey. Docorwntaton o poveied I a2t he scfeare 1) G0 COmputers wil

RE212 port, 9900 st -5 werd, i pity 30 2 v o

FOR A LIMITED TIME A SAMPLE OF SOFTWARE WRITTEN IN BASIC FOR

THE TRS-80* MODEL | LEVEL i COMPUTER WILL ALSO BE PROVIDED. L
5% " DRIVES USE 34-PIN ASSEMBLIES

JEB64-ARS 9‘“‘1’“‘ IJMMI. 31195 00 DISKETTE ACCESSORIES 8" DRDWES USE 50-PIN ASSEMBLIES

T R Disk Minder Diskette Envelopes *S = SOCKET CONNECTOR
EPROM JUMPER MODULES »«.:m\mumu W‘c‘rmﬂ"“ Sieaves | mnmmmmm *C = CARD-EDGE CONNECTOR

7 Mot Tl pre-sat Poe JEBEA b e grages pragramesiny; putaes 1 Tt FFROM and o To Emt + Ly aer o+ St
iyt W EFFOM msat Covvasctors b that pavias EFROM. = Pt s e SINGLE DHIVE CABLE
e » . e MPSI01 10 White & veiopes 18fers 140 LE
S Wk o W U T e Mps01.100. 109 “Emeioges 100 fer$10.95 = = 1
= — - PAI0 1 veoic ] i
] L B Mo, o, i L % :’m: 100 lgnw\ n-EE'.:ua :ues:::r}:: 5 =
M TR e T b M M) 3 E X -
ey n n Vinyl Pages Drive  Style
M TEDROVE NS TY Me T A | For 3 Ring Binders : A = =
Mo nesw £ — s Prasia 5% M .
s £ . ’ Petuci e pot S 534-60-C 3.95 8.39

FDD100-8 ..$169.95 ea.

N
U t
e il S + Attractive, functional 8isk slorge systam = 50 ") or 75 ran 8* M S50-36-C 10,95 . 9.95
1 Sl 3 ) - My . il v -
T ' el sk e 'Tin;‘"ﬂ?&ﬁ 2 e Mipsge | lofecsase B I i S50 00. 12:45.10.95
- . asiic il wrring hinale » 5t
) e P N | (S srekie e Sty Vi et i S T 0 DUAL DRIVE CABLES
L] e e o TS, Mail Pak™ Birle 0 EI
# 8% 7 Di 95 a =
4-Digit Fluorescenl Alarm Clock Kit | ohia SEE5E5000" 52295 aseh i —_—
MINFPAK i T e
= Siores 10 (337 disketies » Protects gas from dusi S Tabasiey slupes s ey _Drive Sty Pari No. g - 5+
= plastic * 5i L = roerr iy
Tosizion: : s 5%° O S3436C18C 1259 11,19
Feen | P 5% * Diakas| TS
MP16 Srores 10657 7 Disketies TEWTesch | MPgd elot3es 8 Diagline i3t each 5;1 g 53"5“’9 f;g ;;ig :fﬁg
$10.00 Minimum Order — U.S. Funds Only Spec Sheots — 30¢ sach a8 P S50-80C-24C 1885 16.95

ioms Telian s e, SRS P o
pping — Yo plus $1. nsurance
S AMITA b iorts Ao et dlagtey Bt Sand S.A.5.E. for Monthly Sales Flyer! Prices Subjnc! to Change

b ned Kits include: Connector shalls, 1
The JET50 Clock Kit is a versatile 12-hour digital clock — Mail "rﬂﬂ Electronics - Werldwide p:ns. I:ﬁdupgwm gghlca:.' Al

with 24-hour alarm. The clock has a bright 0.5" high e ' Power Cable Kit for 5% * Drive Price
PartNo.PCK-5 ............ $2.95

bBlue-green flucrescent display. The display will automat-
Ically dim with changing light conditions. The 24-hour
alarm allows the user io disable the alarm and immediat-

7861 AHYNHE3d

o Power Cable Kit for Full-Sized 8 Drive
PR e S L | S | ELECTRONICS | —!|  PartNo.PCK8 395
transformer, Size: %L % 34 W x 1%°D. 13556 SHOREWAY ROAD, BELMONT, CA 94002 Power Cable Kit for Qume Full-Sized 8" Drive
JE750 Alarm Clock Kit......... $29.95 |2/84 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 PartNo.PCK-Q . ........... $4.95
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Ak Hi. Coll 218.-681.6674

DIGITKEY]800-346-5144

GWUT lf Neme brand produets from nationally recognized manufacturers.
:‘ VICE — Computerired order pmcn.fagr and inventory control,
SA VMES Volume Discounts = OEM Q) ty Pricing ® Toll Free 800 Number

BRGEEAF - DG KLY
¥
ﬂﬂﬂl‘.ﬁﬂﬂ
UG ENT I,

Tormination Jumg

YT
Wil s
nu my

EXURUNEAD

8
T

=
wraa
543 wimtan

e |EEEES

L4

9gansly
ERBEEERNEESK

wan

SRE

Euk

T bt ol
MAKRT | 138 VAL wnetermar o WA 32004

TN 3 M
WM 3T 3
WILLMG ALTS R TR
WHOLE bl

HS ERXEER

SENNENONNNN NN cHNNEBaNNERY

ZERE

User Prograrmaton
T
= B0 0 M1 o S
R oot rm wadeznn
oy by i s, st bt e, e
—

= mn
CT T

HENEBUNIREE

SRERES

Iy
" Do s P 1
-—wmo-n. Calle Lungth bn inchss

[T o T ——
e it L
y Jy st b s e o iag

urnm»—.mn— X -um_r s b WA TEZI

THY B B e MATEZS e
_u-nhllhun

T2V A% D0 T (1N b A

1015 Mt s 110 | nt

TV I D e 1 i

VA A5 D (1010 ) e "y

YA Rt deme - ma

1 1N S o 1T e s

m:n 14 i S 110738

BENERE
ECETEEEE

Bk
L

T
I

" . 2
1 N
fw B 3 >
H T = - T e
" .
_l_ Mikita  en . i - o r
he-—mmvhnm = ’ ! BN SN0 1% M4 Inm 0] ) i

u
n

$EET

§5EE

EEARYYES

' ¥
EEECEEEEERELE

niE

ErEUNEEY

B
EEEECEEEEEEEEEEE

mEESARE

EECEEREE
'T3

T T

JAG

BEE; FRBaumas

AW IaM AW AN VLB ML Ut W
T DA R A e

EAAERERARARAARAE BARRERERES VYYYY

EERADEX

Add 52,00 %  0.00-% 99.99

Add 50.75 8 100.00-3249.99
Add 50.50 % 230.00.3499.99

WHIN OEDIRING BT PHONE, CALL: | BO0- 2443144 (Ma,, l (11} bsh} y P "
may by theth order, b n an! Ki'f GUARAN?EE = Digi- I 0 b 99.99 Add 50,25 3 500.00.5999.99
" $100.00 & Up Mo Charge $1000.00 & Up
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POPULAR TELEVISION CIRCUITS

SINE WAVE
SUPER BOARD

00 KSW 1483 Sinewave Kit $119.95 + $5.85 S/H
O KSO 1484 Sinewave Minus PCB $99.95 + $5.95 S/H
O PCS 6252 Sinewave PCB only $20.00 + $3.00 S/H

State of the art technology brings you this superior Sinewave
Superboard. |t has no internal connection to TV, RF modulator
built on the board, AGC for stability and tunes the entire band
with a varactor tuner and multi-turn pot. A high quality plated-
thru circuit board with silk-screened parts layout, easy to follow,
fully illustrated instructions and guality parts make this kit easy
to assemble. The beautifully finished cabinet will add a touch of
class to the many hours of enjoyment you will receive building
and using this kit

MICROWAVE PROBE[slS,

O KMP 2030 Micro Probe Kit $24.95

WHY PAY MORE?

ZENITH M1 FV-5

09-151-03 Phase Video

Sync. Suppression
M & FV-5 ned as o system

O KZM 2083 M1 FV-5 Kit $199.95 + $6.95 S/H

O KZO 2084 FV-5 Kit (minus M1) $149.95 + $6.95 S/H

O PCZ 8000 FV-5 PCB only $30.00 + $3.00 S/H

O ZMO 9151 M1 Board only $89.95 + §5.95 S/H

This advanced baseband video inversion/sync suppression
system which is most often used nationwide is one of our most
popular kits. |t features AGC for stability, RF modulator built on
the board, no internal connection to TV. and full band variable
tuning. High quality parts, fully illustrated instructions, pre-
punched cabinet and plated-thru/solder-masked P.C. board
make this kit a breeze to assemble. The M1 varactor tuner board
is assembled and tested and need only be interconnected to the
FV-5 board. The completed circuitry is then placed in the
beautifully finished cabinet. Place your order today.

amp
Lots of
w&?m ?or.ilma high quality %
mnmgHWun $34.50
MerRlon -l ins . $57.50

%

ATTENTION 1\_’_ SERVICE TECHS
tSpecIal New IC Purchase)

28 Pin luminance/chroma in-
tegrated circuit as used in
CTC-108(1982) chassis.EBqui-
valent to IC U-701.Replaces
RCA #145868.MICRO-MART#6008
Price: $10.95 (1-4)

;6095 (5'9}| ”.95 (10 n')

-

REPLACEMENT IC BARGAINS

+ 53.00.5/H

4 Any of the following for $1

331-‘:2. 221 -69 ? “1 ‘96 [ ]

0 APM 3640 Crratsl Modulators Si4. 85
5100 SH

* Crystal Contralied
* Browant Peciure on Ch Jord
* For Video Tage Recarders, Satetiio TV

O PCM 2000 Micro PCE only $4.95 Pocewsers 331‘105| 231-106. 560‘1(m
§3.00 S/H O MPD 2000 Micro 20" Dish Equiv. 714), 76-2(BCG
UNSURE? ordorany manuaitoronly 1485 B e sus | | Bquive 742); LM310, Liaso

$9.95 post paid. Refundable with order. +$3.005/H

Torms: MICRO-MART accepts Visa, MC and telephons COD's.
Minimum order $10.00. Shipping— LS. orders, $2.00.
Canada and other countries $3.50

MICRO-MART ® 508 CENTRAL AVE.,
WESTFIELD, IJ 07000 o (201) 654-8008

CIRCLE 24 ON FREE INFORMATION CARD

4218S 36TH PL. PHOENIX. ARIZONA 8540
S5 (800) 243-6700 =) *~- mim (602) 276-1600
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(i) mmmmsm WESTECH ELECTRONICS

A WHOLE NEW WORLD OF TY YIEWING WITH TUSA'S ’,
/ \ TUSA NEW MODEL CVU-42, 40 CHANNEL CABLE TV CONVERTER UHFTUNERS POPULAR IC's
t { ) Peceive all the EXTRA CABLE TV "MIDBAND™ & SUPERBAND : TOP GUALITY
g L, - CHANNELS on your UHF DAL i 45 MHz HO SECONDS
ifyouneed ATt S el e i ——
= projecion can'l ceive and convenla ihem ko slandard UNF | ek Siop Detent Tune LM-380H | 2 wall Audio Power Amp 3148 ($ .89
y chansels that any set an tuna in Todel. Excallent for repibear | L3080 | Low vetage aueio ame | 159 | 118
A MUST FOR VIDEO-TAPING FROM CABLE TV! mant. use. of exparimenial | LMS8H | Phase Locked Lot 14| 9
i Tha system alicws you to program both pay (pay TV decoder requined) and siandard | wark bullding UHF receivers | SMT3IN | Video Amp |19 m
cable chanmels for taping on ary VCR — while you are 5 for ham or TV, MC-1330 | Videa Detecior 23 | 18
3 - wabching a differant channed on your TV, Now 28-95u ? MC1340 | Vides If Amg 206 | 138
’ _Simple 1 inal| and sparaia onany make of TV wrnUNE.__ PLUS posTARE SHILETURLCARY MGT350 | Vides Il Amo 178 | U
- - A NOW AVAILABLE 3.95 oa. Motsez | Video f Amp AGG 2m | 200
=5 & | NEW TUNEABLE DELUXE MODEL cvu-1000  *34.95.. 100rmors *2.00 ea. | maiaas | AE diooarer Pt e
1 MC-1458 | Dual Gemp, Op Ar m|
¥ wmnmaanc T-ELEMENT Now Back In Stock! POPULAR MC-1400M hl‘am:u :ib:o-:::dnuler 179 | 14
- i 75 OHM UHF YAGI ANTENNAS SANYO UHF VARACTOR TUNERS MICROWAVE L1888 | Viden Modulator 279 | 198
Alige | TN e || a0
=1 4 st LM-T808 B Vot Pogt Volt. P 119 =
! - - . | . i 12.db GAIN ® TremrT ) “,'ﬂ MTIz |12V MTn Vot I;:z 140 | .
fenna | Seecity Chasnal Mooee | L) SrEt g *18.95 Do | LUTEE |1 v Ponne Vol ro |1 »
— 3 - 1158-400A | J* ¥ 2, 2 M Pogitive 1
one or hundreds— =5 %8.95 05 let s Ca | oo e el %
5 T & OR MORE All units are brand new from Sarms 6-Up. e NE-584 Now Plug.n Roplacament now in stock - 8575 ea. [l
YOU NEED JAN : soelone e bl e tmteye | ] e e o e
SPEAKER COLORMAX
NEW 1984
P sk B&K AUTO/MANUAL 35 CHANNEL REMOTE CATV CONVERTER
L2 / cabingls for Thom Now you can change —
. tamaus nmm; Mg:%ﬁIENTGER channels or fine-tune i 3%
= e 1V circatts your TV sal by remote MODEL t—— &
e high stability Spaners s ol to R awey  CHIER b
Dimenslons: 7% wioe x 9% This unil receives chan- k
. 1 s | high x 5% oetp. Remevabis 1/8° nels 2.13 plus mid & su- 2 pe. — —]
@ Dr thick back cover perband cabls channak
prompt service e $10.95 on. B o parband cable chanfels REMOTE CONTROL 160,95 aa.
P t = 2 or more *8.95 aa. DIGITAL CATV CONVERTER [_Channel 3. 3ormors “64.95 .
cost savi l‘lgS You ean raceive 8 pabey chasests inciodng | PROJECT T pas v Feneimaano
- . The Irypurband. wilh (o Comepmance ef 30 ‘e
¢ el vl okl T e s BOXES %m-ﬁﬂ‘eﬂn&
f ! wh T (’J:\"D;l *nd oowts trem Mrm
 General Communication g’ e e e T
e |ndustry QUALITY. SPECIAL PRICEL | e N o M | 1 ane Disheons ehmante i T Introductory
® Marine VHF POWER TRANSFORMERS 494,00 oa S S e Spece!
24V OT, 500 mA. = : freqe el L95 sa. wa. $37.95
® 5319 co. 10-48°2.75 oa, ——Wie e | 4crmere #10.95 aa.
Scanners wmern 22501 | [N T P e
L] gana[wr Bands " For Larger Quantities Call 00, ... 500 For Larger Quaniitivs Call
L4 Standard SONY Now Back in Stockl - DELUXE
¥ e
* CB Special ' SURPLUS UNF-VHF e T 2 swumones
W . Mi b r VARACTOR TUNERS VARACTOR - Soacy
i cHVSTFlLS 53 [l s bt TUNERS [’/:5, puahbution
channels and are parfect (or T5 Ohan | - 45 MHz Dutpaut
% Call or write r akiredinbiong b bl e e a4t | or ATV - MATV - VCR
. Outpul Freg. 45 MHZ Hookup 3 5 95 75 chm - 80 db |solation
= JAN CRYSTALS G , i Hlhte ‘o0,
() FoOo Bo‘m‘? : i now: *15.95ea. Call for Quantity Price 2 or more 25,95 ea,
w | F
=i Ft. Myers, FL 33906-6017 ORDER NOW
s All phones (813) 936-2397 (EY | oume ovew
3 ] 233 800-854-4655 3 TUES - P
~ i ™ OUTSIOE CALIFORNLA \ ) ! SAT 10-5%
@ _— = ' &P 714-635-5090 CLOSED SUN & Wow
é : o BEEL 7 (INGI0E CALIEORMA PERSONAL CHECKS HELD FOR CLEARANCE — NO MINIMUM ORDER
v ALL PREPAID ORDERS 2 LBS OR LESS MUST INCLUDE 5250 SHIPPING & HANDLING — SHIPPED SAME DAY RECEIVED
130 CIRCLE 38 ON FREE INFORMATION CARD

CIRCLE 27 ON FREE INFORMATION CARD



-
A mA ‘ InG CPUSE . s EPOXY GLASS VECTOR BOARD 50 PIN EDGEBOARD CONN 105
SUPPORT 8}'5; 508 1718 thick with 1/10° spacing 40 FIN EDGERODARD CONN, , ., .. 300
=" =1 CHIPS 82795 696 INTER A% xB%”.....5$1.95 34/ PIN EDGEBOARD CONN. | .. . . 3.00
257 FACE > 3 26 PIN EDGEROARD CONN. + L2250
: : 2015 35 82:!"""‘95‘ 1 ’5‘:’5 & SCR's TRIAC's B0 PIN RIBBON CABLE CONN 400
PHASOR PAIN FIELD — Paiented and recently developed DoROAL L TN anen 2500 DRIVERS 154 6A A |PRV 1A 10A 28A | 50 PIN RIBBON CAGLECONN. ... 3150
in our labs |s being tested by Gov't for riot control. Soan to come et T 295 oo 100 35 40 140 | 100 35 .60 1.40 | #0FINRIBBON CASLE CONN 300
¥ under weapons restrictions as an infernal machine. Easily hand- AMpzooiaos S0z o 57 5 e | 20 %0 50 180 | 2007 m0 80 1is0)| 2 FINRIBBONCABLECONN. . 278
held. Hazardous IF NOT USED WITH DISCRETION, B2 EE ean e ER a0 im0 | e e 0 2k === | g piN AIBEON CABLECONN. .. .250
Y PrE-1 PLANS {50ld for animal control) $15.00 e 650 Zpoasio 1095 880 250 = ? - 30 M 190 280 | 20 pin issoN CABLE CONN 200
NVISIBLE PAIN FIELD GENERATOR — Produces a di- 812 180 gapin  4gs 8833 280 | 60 1.00 3.60 |600 1.00 1.20 3.60
8214 360
rectional field of moderately intense pain to back of head up o ZwACTc 67 383 200 TRANSISTOR SPECIALS
(0] 50 : g1 175 ymsgoyNL 095 8837 200
50 Cliarene pack size enclosure is easily hidden 8224 238 ganal 120y B83B 280 N1 PNP GE TOS 1 40
2] IPG-3 PLANS . $7.00 IPG-3K KIT & PLANS . . $44.50 8226 180 pagn \ygs MMS307 795 | 4001 40 4028 B0 4077 50 74ci4 g | DHPIAPNPGETOS 214100
|PG-30 (assembled for animal control) $59.50 g’m 550 a0 B9s BRIDHIL ggs | 4002 40 4020 100 4081 40 74ca0  4p | HEROM—PNRGETOI i
5] PHASOR STUN/BURNING WAND — Produces sufficient BEE L8 aio 250 cATE037 a0 [ 4000 80 4ok e som wg 74ck: 5o | DemsneswTomGrOWER i
electrical energy capable of burning flesh. Intended as a person- o3 3es o2l 295 MMG360 250 | 4007 A0 404 175 4003 80 74C42 1,00, | MRESOCH RETRANSISTORNEN |, ... 78
al defense device 2755 ogs 2859 295 TRI1B0ZE 395 :ggg -:.g :QJ!\ :oo 4008 1,75 74CT6 1,00 | 2NA0EPNPSiTOD #1.00
o 15 5 B 040 1,00 I 3
PSW-3PLANS . $8.00  PSW-3KKIT &PLANS . §59.50 250 1055 S smee AR S| “i0 60 doi2 s 403 15 Teces 1a | ZamNNSTOM s
AYS-3600 4011 45 4043 080 4510 1,00 22907 PNP S TO-18 7.0
RUBY LASER RAY PISTOL — Iniense visible red. burns, DISC AYE3000 995] Loiz 4n 4044 0 4811 1on veces ro | ZecmARNsTOS e
hazardous, with par!s SOUICES SHIFT Controllers :gla .60 4D4B 1,70 4514 1,25 TACIE4 250 mm:‘:g::gg ; ::3
RUBY PLANS (includes all part sources) $15.00 REGISTERS 1771.. 1650 14 70 4047 1.£0 4516 150 74CIST 175 | 2GI03PNP SITOZO i+ m
3] A 4015 .60 4048 B0 4516 140 74CI60 120 | TIPTIBNPN ST
CARBON DIOXIDE LASER — Generates 20-40 watts of MMIs2 175 1791.. 26.00 016 60 4000 0 4518 100 T4cisl 118 | Temn eSO ]
continuous power capable of burning, cutting, hazardous. (with MMI4G 175 1793, 35.00 4017 100 4051 1.00 4520 120 74C163 1156 | TPMFNPSI 1%
all part sources) $15.00 MM1404 175 oL 431870 - 4082 1,00 4578 100 74ci73 75| TEIIPHESIUR Lo
LASER RIFLE — Produces 200-3000 pulses of 30 watt opti- MMEOts 280 1799.. 45.00 4019 70 4083 1,00 4539 1.25 74ci74 115 | GO NPNSILET 4.0
7 4020 B0 4060 100 4583 g0 74ci75 118 | Sea% jilLe
cal energy. Portable and easily hand-neld MMess 280 1797, . 45.00 4021 B0 4068 70 4585 75 74C1a21ag | OF 3302 DUALPOWER DARL 296
LAG-3 PLANS : .$10.00 MMsEe 2% D76SC 16.%6 4022700 4083 50 7400 40 7ac1GIAIS | M 0
LRG-3K KIT PLANS (minus diode) 3129 50 MME0R0 250 RAM's NO. %0 4023 40 4080 50 TACO2 4D TACOO1. B0
POCKET LASER — For the beginnier, visible red '‘optical & 4024 470, 1407050 [, 74C08 50" 74CH02:1.00 TTL IC SERIES
- 210144 WIRE WRAP | 40235 40 4071 50 74C08 50 74CO14 1,75
version'', non-hazardous ROM's ihas "o IwiResinGLe| 028 95 4072 50 Jacio 4o 7acean 3es ety e
LHG-2 $5.00 LHC-2K KIT & PLANS $24.50 2532 795 2111A 195 | STRAND 4027 B0 4070 .85 2 7400 35 7474 50 ogipe g
HIGH POWERED PORTABLE ENERGY SOURCE i s e s 74Dt . 435 50 Jaros ‘20
FOR LASERS AND MAGNETIC WEAPONS — Explod- 7ie 7280 ters 2 [0 4140 78S SERIES } 7402 35 74T6 A8 470 g
ing wires, shockwave, eic. Miniature size. CTALBANLLLT 6.00 74500 40 74585 1o 74Si7A iao | 740330 748D 45 o405 g
" B 2732 785 TMSM409 175 74502 40 74585 .80 TAS175 .40 7404 50 7483 .50
HPS-1 PLANS. . . $8.00 HPS-1K KIT & PLANS. . $49.50 y 74174 B0
2764 895 MK40273 175 TAS03 40 74588 220 748181 220 7405 50 7485 .70
PARTICLE BEAM WEAPON — PLANS $15.00 SeAs] 300 Dhiaania o [Weeeraie] Srasod) Sl asiiz) ey Tstaz qise || 740E) ko, e sy IATRSIC
6331 74506 5O 1 74176 .75
: 195 MKioos11 125 | 1843 6000 745133 60 745194 170 | M00 40 Tago 50 g
INFINITY XMTR — Uses telephone lines for selective home TPBiesi2 350 ai0na | 150 | soos evee | 14508 B0 7as13s w10 7sies 180 | 7ato 30 gani ss ogio0 90
or o.hr,e ||stamng while away on business ar vacation TPE26S1E8 550 41ids 150 | 3000 8000 | Lisi0 A 45138 126 MS2O 100 | e 30 sz s T N3
INF-1 PLANS ... $15.00 msATAT - 3gsavied e | oo | ASIE B0 74Si4p 10 74sasy agp | 741280 7dea-ss el S
SEE IN DARK — Long range, total darkness 16435 395 418415 125 | Lo qg0q | 74820 45 74sis1 126 74s260 5o | 7413 4B 7491 80 .44 g
SI965 125 MKem02 695 74530 40 745153 110 745280 175 | 7414 75 7485 55
SD-4 PLANS $10.00 §25126 186 BI0IE 2g5 | G000 18432 | qpeq0 80 745167 105 745373 236 7416 110 7406 60 o192 .80
LONG RANGE WIRELESS MIKE — Crystal clear qualiy B75130 185 261044 250 20000 | 74543 85 745158 125 745374 135 | 7417 110 74107 50 Loios 78
— miniature ssigt e9s 61163 6gs | 3.50 ea. | 74551 70 748161 1.75 7420 30 74116160 11194 88
FBT-7PLANS . . . $7.00 FBT-TK PLANS & KIT §34.50 AMI214C 295 811812 6.95 T4574 1.0 745163 1.40 7435 30 74121 A5 ;::: ;:
WIRELESS TELEPHONE TRANSMITTER — Long 41 2 6 ;:gg 30 74122 B0 7410010
range, automatic 64-2 — 30, (14123 585 Sydoriibh
VWPM-5PLANS $10.00  VWPM-5K PLANS & KIT $34.50 = $6.25 liTaan e 4128008 rarains
77 — 1,80 64-15 660 7427 80
Send for FREE catalog descriptan of above plus hundreds more G s ka0 20 S LMIFIE S8 41 1 100/% 00 Tis 1?2 74148 140 14288 s
plans, kits and completed items. We accept MC or Visa or when et enl g e o 60 3= -3 — 100 00 7430 %0 74150110 14395 .80
ordering, send check or money order, We pay shipping charges ot oy e i 4116 3 100/$100.00 7442 oo 74151 80 lasor 80
‘on orders over $50.00, otherwise include 10% wilh remittance Lvaoy '35 LMaET -1z s v | 2114-3 — 100/$100.00 | s o T s T g
SEND T0; SCIENTIFIC SYSTEMS L”;“;g;”“" 30 LM3g3 — .76 gﬁﬂ! 95 ;:‘:g :g e e o tios
DEPT. RS, BOX 716, AMHERST, N.H. 03031 e = 30 iwmes o cadoie e | aNm20pRET. o845 |70 30 eer e GG R
LM310 — 110 gss 125 CA3088 _ 75| 2N5457NFET a3 45 [ 74720 an) (74180 185 g re i
CIRCLE 84 ON FREE INFORMATION CARD LM311 — B0 ses 125 CAB9E _ 175 | 2N2646UJT . § g5 0 |85 GAS R AR Hes S urzd litia
Lisls 130 586 126 AD2IOOLO 45| ER 900 TRIGGER DIODES. .. 4/81.00 Ties 10 s 110
- 567 —2.50 =100 2N 6028 PROG. UJT $ 65
LM339 — 708 — B0 3900 - 5O 2 i
of electronic components, kits, SO EIICH = 40 T 8| LU 6v 10/61.00 100/$8.00
: LF3ss - 733 - .85 NGEOBA _1s0| oyuF3svy 16/41.00 100/$5.00
IC's, computer software, LM3ss  — 741CV — .40 LM13080 — g5 7ALSD0 40 TALSI0D 70 7405241 1.50
computer peripherals and LM361  — 747 - .50 B700CS —595 PRINTED CIRCUIT BOARD 74L501 40 Y4LS112 B0 74L5242 1.50
unique items. LM3To CA758 —1.75 CA3080 - 1.00 :’we" DOUBLE SIDED EPOXY BOARDED ! ..';HICK ;:t:g :g :t::“ ? 7415243 1.50
s SAN R, $2.60 14 7415244 225
TALS04 70 7405123 |_I; TALS245 2,26
TOGGLENR M= SROT e FULL WAVE BRIDGE | 12v oc ReLAYS T4LS05 70 74LS120 60 74LSIE 95
PAHTS SUPER SPECIALS! SWITCHES m — DPDT — CENTER OFF 1.60 PRV | 2 | 6A | 25A LA = ??::-_g: '13 ;::;:gi ?‘5, ;:t:;:; :3
|N4148 (IN914) 10 an_ | 5.P.1200hmcoil § 741510 40 7405137 58 74LS251 .70
12VDC BAIGHT GREEN CARBIDE ROUTER BIT 200 | ‘80 ]130]220 75 f740Ls11 40 7405138 1.25 74LS253 .70
FLOURESCENT CAR CLOCK e T7411.JR DETECTOR 400 [Too 1651330 | D.P. 400ohmcoil [ 74L512 40 7405139 148 TLS257 .70
Cumplete 12VDC car chack in B0 |1 30| 1801240 95 | 74L513 55 T4LS147 1.05 7405288 8O
E‘Ln .'-.'.5 umu-.hh"l'""" for F.E‘L "‘”;"Jﬁ{.‘.‘;‘"{ & ;:';TE?:}‘I;QTRANS ] 2 74US14 .00 7405150 .70 7415250 2.00
i ghaok bl g TR Giring YEL, GREEN or AMBER LARGE LED's .27, . 6/41.00 it '33 i s?g ;:‘lfg:: ) ;3
2, .8/81, 5300 . ;
S s :Eg-\?HEEN BIPOLAR LED ... .$.90 PRV 1A 3A 124 [EOA  125A DM0A 7ALS2) 40 74LSI56 .80 7415273 1.60
YELLOW BIPOLAR LED. .4 .80 TALS2Z 40 74LS167 .80 74L5279 6O
MLEDSZIRLED . .....0... 100 06 .4 5 90 500 600 §74i526 55 74LS168 B0 | 74LS280
9V 30MA Solar Panal .. . . C5006.. .. $12.00 MREJ[T,QQBIE!%?O DARL. %70 : g 200 058 .17 B0 130 700 9.00 74L527 .60 JALS160 00 74LS283 : g
21/4" 25 ohm Round Speaker . LC5001........81.26 MCT2OPTO ISOLATORS ... . %80 A0 Tl e 6 100 410,00 =200 o | | T4 LEER S DO ATALSIEY S0, (74LEI000) 30
Box of Caps lat least 250 preces) ..C4B10.. , $5.00 1 WATT ZENERS: 3.3, 4.7, 5.1, 5.5, 6.8, 0 0 80 200 1300 1500 ::tgg o ::tgﬁg 3 ;:tg;g 1'3
TIL 122/TIP 122 Transistor . CBDO3 T9¢ each B.2,9.1,10,12, 15,18, 0r 2V, .. ... .. vo . B/41.00 B0 35 100 280 1600 1800 TALS3? B0 74L5164 .00 T4LS320 1_'00
A0 pin ICBocket. ... .oouiiiiiiiins CATEY........ 5/$1.00 000 20 45 125 300 2000 2800 | 74LS38 50 7415165 .00 74LSI2I 350
6" Nylon Cable Ties. ... . CBOO4 . . 10/$1.00 TALS40 .40 T74L5166 190 T4L5I6S 90
2ET9545MHZ Calor Crystal, .o s ... . CA035. . 99 aach FLAT DIP SWITCHES REGULATORS 740542 .70 74LS160 2.50 T4L53I66 .80
Miniature COS Call 20 ME RIBBON CTS206- 4 4 POSITION 75 JALS4T .90 TALSI170 1.90 74L53I67 1,25
iniature G/500 ohm . . C4818 2/%1.00 CABLE e gl ROSTIGN et | LLvIaK:: 575 IW(LAMOE)....41.75 | 74L551 40 74LS173 00 74LS36E 90
Green Glow Neomt - ... ..., eene.. C4451........ BIS200 2l B sl e ST $1.35  LMMEG. 475 |raLsse 40 7aisi74 im0 74LSI73 200
2x3" Zip Bags with White Block SALCR00E BO/S2.60 e v CTS 20610 1 :_” TBLOS, TEL1Z. ... . % 40 34075, 6, s 9, 12 TALETY B0 T74LS175 (60 T4LSIT4 130
Carbide Drill Bits #55, 56, 58 RA 010 BOS TION X250 §Eaa il esvaas 50 15, 180r24V ., 4 75 [ 7ALSTS 1.25 74LS181 105 74LS377 2.00
A . 28 gauge 3N0TS, 12, 150r '  LAS1#12 + 12V 74LS76 B0 74L5180 90 74LSIBE 6O
———— 59, 61, 63 Your Choice. .. .1.29 ea. DIP LM 337T. 3195 ... 4395 [74Ls83 B0 74L5181 .80 74L5390 110
26 conductor SOCKETS 20PIN .25 TALESS D0 7405192 .80 74L5393 1.0
! TALSHE .60 7415193 .90 7415308 250
VISIT OUR NEW RETAIL STORE .BO/ft 8PIN .10 22PIN .26 TANTALUM CAPACITORS |7atso 50 7405194 1,00 7418625 1.7
(T 14PIN .15 24PIN .25 | 2UF35V 5/51.00 15UF16V 3/$1.00 |Tin o0 2aaioe o0 F e 1
LOCATED AT 3101 W. HAMPDEN, ENGLEWOOD, CO 80110 40conductor | sop 1 sopiy 35 | 47UF3SV 5/81.00 30UFEV  5/$1.00 fiaises so TACS107 5o 81Lsar: 50
Phone 781-1588 80/ft 18PIN ‘m 40PIN ‘40 GHUF3SY 5/$1.00 33UF1EV & 50 | 74LS96 B0 T4Ls2D) 150 BILSSE 180
- s 1UF 20V 5/51.00 F . JALS107 55 74L5240 1.50
il 20KV  DIODES | 2.2UF20V 5/$1.00 gﬂpf‘éﬁ Zl.g
RONIC ENCLOSURE SASCINA KON ETAR BT 14PIN — 45 260 ma. $1.95 33UF20V 4/$1.00 120UFBV  $§ .75 T
oL odvis 10 oagios TAEINIE N LR T e G| SV TURN TRIM POTS
G T and 18PIN - .65 DB CONNECTORS T 50 OHM
A1ic amEsh wit remay- K with = BAUF20V 4/$1.00 1B0UF18Y  £1.30
v pard, 20PIN 80 |pmop - 4200 - 1000HM  3/42.00 10K
i e R fis = 00| DBP - 42400 10UF20V —'$ 40 .
. C6006 3895 cm Sk 139 |oess - 300 oazs- 32 e # 40 3BOUFIOV  $1.75 | 1000 OHM 80K
= ; UF10V — $ .30
é&{‘éﬁ‘%ﬁém XIT /// azuznmon aonnn AO?IN — 4o |HOODS- 1,10 HOODS- 1.10
;{'g‘nl‘.:.:n, bk 2/ |emitsn ‘:.‘.‘..".‘"‘.:.,", POSTAGE RATES TERMS FOB CAMBAIDGE MASS SEND CHECK SEND 325 FOR OUR CATALOG
-u.:.f?..:..':‘.l'& o .f.... i rm..".?'s 3 ADD 10% FOR ORDERS UNDER $25.00 DR MONEY. ORDER. MINIMUM TELEPHONE  FEATURING TRANSISTORS &
Y0 ws0 : “le r"*?*lﬁ‘ o5 ?-r..m ADD 5% FOR ORDERS BETWEEN $25,00 & $50.00 £OD PURCHASE ORDER DR CHARGE $2000 RECTIFIERS 146 HAMPSHIRE
=== e AL ADD 3% FOR ORDERS ABOVE $50.00 MINIMUM MAIL ORDER $5 00 ST, CAMBRIDGE, MASS 02139

SOLID STATE SALES LR

OF OUR ORDERS WITHIN
P.0. BOX 74D 24 HOURS OF RECEIPT

m AD Ovrder $9.00

SOMERVILLE, MASS. 02143

CIRCLE 34 ON FREE INFORMATION CARD CIRCLE 23 ON FREE INFORMATION CARD
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64K DYNAMIC 2KX8 STATIC
41 64 200 NS $595 Tmm201 B 200 NS $q1 5

STATIC RAMS EPROMS CRYSTALS CMOS
2101 256 x 4 (450ns 1550 0. 256x8  (1us) weo il o Siso kh 1:95 M 4000 29 4528 119
5101 256 x 4 (450ns) (cmos) 3.95 : 4001 .25 4531 .95
2708 1024 x 8  (450ns) 3.95
2102-1 1024 x 1 (450ns) .89 27 1024 x 8 50 4002 .25 4532 1.85
2102L-4 1024 x 1 (450ns) (LP) 99 [ 2758 X8 S ((45008) (5v) 5.95 4006 89 4538 185
2102L-2 1024 x 1 (250ns) (LP) 1.49 i 2716 2048x8  (450ns) (Sv) 3.95 4007 ‘29 4595 108
2111 256 x 4 (450ns) 2.49 2716-1 2048 x 8 (350ns) (5v) 5.95 4008 ‘95 4541 2‘5‘
2112 256 x 4 (450ns 2.99 ;:gzglz gm !: E:ggns} (5v) 5.50 4009 ‘sa uEas 149
2114 1024 x 4 (450ns) 8/9.95 2 x ns) 7.95 - :
2114-25 1024 x 4 (250ns) 8/10.95 Jll TMS2532 4096 x8 (450ns) (5v) 5.95 4010 45 4553 579
2114L-4 1024 x 4 (450ns) (LP) 8/12.95 [ 2732 4096 x 8 (450ns) (5v) 4.95 4011 25 4555 -85
2114L-3 1024 x 4 (300ns) (LP) 8/13.45 Bl 2732250 4096 x8 (250ns) (5%) 8.5 4012 .25 4556 85
2114L-2 1024 x 4 (200ns) (LP) 8/13.95 B8 2732.200 4096x8 (200ns) (5v) 11.95 4013 .38 4581 1.95
TC5514 1024 x 4 (650ns) (cmos) 2.49 4014 79 4582 195
2732A-4 4096 x 8 (450ns) (5v) (21vPGM) 6.95
TC5516 2048 x 8 (250ns) (cmos) 9.95 I 5200, 4096 x B (250n3) (5v) (21vPGM) 008 4015 39 4584 75
2147 4096 x1 (55ns) 4.95 ' 4016 .39 4585 75
TMS4044-4 4096 x 1 (450n8) 349 [ 2732A-2 4096 x8 (200ns) (5v) (21vPGM)  13.95 o sbess i ol
TMS4044-3 4096 x 1 (300ns) 3.99 [l 2764 BI0L X8 (A00ney(5Y) L 1 : 4 ;
TMS4044-2 4096 x 1 (200ns) 4.49 [l 2764-250 8192x8 (250ns) (5v) 7.95 4018 79 74C00 .35
MK4118 1024 x 8 (250ns) g.05 [l 2764-200 8192x8 (200ns) (5v) 19.95 4019 39 74C02 35
TMM2016-200 2048 x 8 (200ns) 4.15 [l TMS2564 8192x8 (450ns) (5v) 14.95 4020 75 74C04 .35
TMM2016-150 2048 x 8 (150ns 4.95 [l MCME8764 8192 x 8  (450ns) (5v) (24 pin) 39.95 4021 79 T4C08 35
TMM2016-100 2048 x 8 (100ns 6.15 [l MCMBB766 8192 x 8  (350ns) (5v) (24 pin)(pwr dn)) 42.95 4022 79 74C10 .35
::g”g-g gg:: xg Gggnt (cmos) :;g 27128 16384 x 8 (300ns) (5v) 20.95 4023 29 74C14 .59
Hmﬂazz 2048 : 8 §1zu:: }5:2:; 8.95 [ 5v = Single 5 Voit Supply 21vPGM = Program at 21 Voits 4024 .65  74C20 .35
HM6116LP-4 2048 x 8 (200ns) (cmos)(LP)  5.95 ::: 1-:: ::gg: ::
HME116LP-3 2048 x 8 (150ns) (cmos)(LP)  6.95 ] ;
HME116LP-2 2048 x & (120ns) (cmos)(LP)  10.95 EPROM ERASERS 4027 .45 74ca2 129
2-3132 4096 x 8 (300ns) (Qstat) 34.95 % i R 4028 .69 74C48 1.99
HM6264 8192 x 8 (150ns) (cmos) 49.95 apacity  Intensity 4029 79 74073 65
- = - Timer  Chip (uW/Cm?) : +
LP - Low Power QOslat = Quasi-Static PE-14 9 8,000 83.00 M Avs 1014 8105 4030 .39  TACTA .65
PE-14T X 8 8,000 119.00 B Avs-1013 305 4034 195 74C76 .80
PE-24T X 12 9,600 175.00 B8 Av3.1015 6.95 [ 4035 -85 74C83 1.95
PL-265T X 30 9,600 255.00 M pr1a72 9.95 [ 4040 75  74C85 1.95
4096 x 1 (250ns) 1.99 B PR-125T X 25 17,000 349.00 M TR1802 3.95 [ 4041 75 74CBB .39
MME200 40961 (300 300 Xab L2 1,000 2350 w05 QA0s: (000 NrAcea R e
MK4108 8192x1 (200ns) 1.95 2651 .95 g 4048 8 ERTACROSNISIY
MM5298 8192x1 (250ns) 1,85 ::agg ;-:: :g:; »:: ;:g:: ‘-;:
4116-300 16384 x 1 (300ns) 8/11.75 - . .
4118-250 16384 x 1 (250ns) 8/7.95 [l Computer managed inventory INS8250 10.95 [l 4047 .95 74Ci07 .89
4116200  16384x1 (200ns) 8/12.95 — virtually no back orders! GENERATORS 4049 35 74C150 575
4116-150 16384 x 1 (150ns) 8/14.95 1 BIT-RATE 4050 35  74Ci51 29%
;::smm 123::: } qgg:ﬂ (5v) srz:.gg = Uery competitive prices! MC14411 11.95 [l 4051 79 74C154 325
g 40 . h A
§164200 555361 (300ne) (50 e+ Friendly staf! a0z zesfllioso s 7raciso 119
4164-150 65536 x 1 (150ns) (5v) X+ Fast service — most orders CcOMs016 1695 [l 4086 39 74C161 119
MCME665  65536x 1 (200ns) (5v) 8.95 1 COMB116 10.95 [ 4068 39 74C162 1.19
TMS4164-15 65536 x 1 (150ns) (5v) Xy shipped within 24 hours! mmsso7 toesfllces 20 74cies 149
5V = single 5 volt supply FUNCTION 4070 .35 74C164 1.39
: MC4024 4071 29 74C165 2.00
4072 29 74C173 .79
Z-80 4073 29  74C174 119
4075 29 74C175 118
zuu-gﬁi Mhz 3.95 4076 79 74C192 1.49
Z80-CTC 395 4078 .29 74C193 1.49
Z80.DART  10.98 4081 29 74C195 1.39
S 14.95 il UPD7201 ; 4082 .29 74C200 5.75
Z80-PIO 3.95 [l TMs99532 29.95 i 4085 95 74C221 1.75
Z80-810/0 11.95 i ULN2003 2.49 W 4086 .95 T4C244 225
: 3242 7.95 B 4093 49 TAC373 245

Z80-510/1 11.85
ZB0-S10/2 11.95
Z80-510/9 11.85

4.0 Mhz
ZBOA-CPU 4.49
ZBOA-CTC 4.95
ZBOA-DART 9.95
ZBOA-DMA 12.95

3341 4.95
MC3470 4.95
MC3480 9.00
11C80 13.95
95H90 7.95
2513-001 UP

2513-002 LOW 9.95

4098 2.49 T4C374 245
4099 1.95 74C801 .39
14409 1285 74C802 .85
14410 12,95 74C503 .85
14411 11.95 74C905 10.95
14412 12,95 74C908 .95
14419 7.95 T74CS07 1.00
14433 14.95 T74C908 2.00

ZBOA-PIO 4.49 4502 95 74C909 275
ZBOA-S10/0 12985 4503 .85 74C910 9.95
ZB0A-SI0/1 1295 MM%'ﬂCU'TS4 o5 4508 195 74c911 8.95
CONTROLLERS Z80A-S10/2  12.95 [ 4 \acnee : 4510 .85  74C912 8.95
800 = TMbZ 6845 14.95 Z80A-SI0/9  12.95 M pmsars i 4511 .85 74C914 1.95
68B45 19.95 6.0 Mhz MM58167 ; 4512 .85 74C915 1.19
68800 10.95 HD46505S8P  15.95 -

4514 1.25 T74C918 275
4515 1.79  74C920 17.95
4516 1.55 74C921 15.95

68B02 22.25
B6BBOSE 29.95
68809 29.95

Z80B-CPU 9.95
ZBOB-CTC 12.95
ZB0B-PIO 12.95

6847 11.95
MC1372 6.95
68047 24.95

68B10 6.95 8275 29.95 Z80B-DART  19.95 4518 B R TAC R S
68821 6.95 7220 99.95 780B-SI0/2  39.95 KEYBOARD 4518 .38 74C923 4.5
68B40 19.95 CRT5027 19.95 ZILOG CHIPS 4520 79 74C8925 5.95
88B45 19.95 CRT5037 24.95 AY5-2376 11.95 [l 4522 1.25 74C926 7.95
68850 5.95 ; TMS9918A  39.95 i 4526 1.25 74C928 7.95

68B00 = 2 MHZ DP8350 49.95 ; i AY5-3600 PRO 11.95 1.95 74C929 19.95

VISIT OUR RETAIL STORE

8 . HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3
'g = = PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
E Icro ev‘ces TERMS: Minimum order $10. For shipping and handling includ

$2.50 lor UPS Ground and $3.50 for UPS Air. Orders over 1 Ib. and
= 1224 S. Bascom Avenue, San Jose, CA 95128 foreign orders may require addiional shipping charges — pless

contact our sales department for the amount. residents mus
d 800‘538'5000 L 800”662‘6279 (CA) include 6% sales tax, Bay Area and LA residents include 6%, Price:

ubject 1o cha thout notice. W i 1 ble 1
o (408) 995-5430 © Telex 171-110 IYpographical errors We reserve the rlgh fo it quanties and i
é Copyright 1983 JDR Microdevices substitute manutacturer. All merchandise subject to prior sale.
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2114 450 NS a/$995 211“ 250NIS a/$1095

74LS00 74S00 VOLTAGE

74LS00 T4LS173 69 74500 .32 745132 1.24 745225 7.95

74L801 .25 74L8174 .55 [l 74502 35 745133 45 745240  2.20 REG U LATOR S
74L502 25 T4LS175 .55 74503 35 745134 .50 745241 2.20 7805T 7905T 85
74LS03 25 74LS181 2.15 [ 74504 35 745135 89 74244 220 (=il ol 35 Ml e
74L804 24 74LS189 B.95 74505 35 745138 .85 745251 .95 7808T X
741505 25 74Ls190 8o [N 74S08 35 745139 .85 745253 .95 8 75 78121 -85
741808 28 74LS191 .go (M 74509 40 745140 55 745257 95 78121 75 79157 .85
741508 29 74Ls192 7o [ 74510 35 745151 .95 745258 .95 78157 75 79247 -85
: ; 74511 35 748153 85 745260 79 7824T .75 e i
74LS10 25  74L8183 .79, [ 74515 35 748157 95 745273 245 :
74L811 .35 74LS194 .69 W 74520 35 745158 95 74sare 10ies QM TROSK 139 - 7812K 148
74Ls12 35 7418195 69 [ 7as22 35 745161 195 7as275 1995 [ETSI12K 1390 7915K 149
74L813 A5  T4LS196 .79 74530 35 745162 195 745280  1.95 7815K 1.39 7924K 1.49
74LS14 59 74Ls197 .79 [ 74532 40 745163 195 745287  1.90 7824k 138 79L05 79
74L815 35 74Ls221 .89 [ 74537 .BB 745168  3.95 745288  1.90 78L05 69 79112 79
74L820 .25 74Ls240 .95 [l 74538 85 745169 385 745289  6.89 Y8l 6o olys &

74540 .35 745174 .95 745301 6.95

T4LS21 29  T4Ls241 99
74551 .35 748175 .85 745373 2.45

78L15 69
T74L522 25  T4LS242 .99

LM323K 4.95

74564 40 745181 395 745374  2.45 78HO5K  9.95 UA78S40 1.95
;:tgig ‘:: ;:t:gﬁ 1 :: 74565 A0 745182 2.95 745381 7.95 T8H12K 9.95
A Bss R alaoex o 74S74 50 745188  1.95 745387  1.95
i dLgso 2: ool ;g 74585 1.99 745189 695 745412 298 C,T=-TO-220 K-TO-3
: 74586 50 745194  1.49  T4S4T1 4.95 L=T0-92

;: ::g:g ~:§ ;:tg::: ‘:‘: 745112 50 745195  1.49 745472  4.95

- . 745113 50 745196  1.49 745474  4.95
741837 .35 74LS251 .59 745114 55 745197 149 745482 15.25 IC SOCKETS
74LS38 .35 74L5253 .59 745201 6.95  74S570 2.95 1-99 100

T4LS40 .25  T4LS257 .59
TALS42 .49  T74LS258 .59

BpinST .13 .11
14pinST .15 .12

74L847 .75 74LS259 275 16pinST .17 13
74LS48 75 74LS260 .59 18pinST 20 .18
7ALS49 .75 74LS266 .55 FEDERAL EXPRESS 20pin ST 29 27
74LS51 25  74LS273  1.49 22pinST .30 .27

T4LS54 29  74L8275 3.35
74LS55 .29 T74LS279 .49
T4LS63 1.25 74L5280 1.98

24pin ST .30 .27
28pin ST .40 .32
40pin ST .48 .39

MasterCard

74573 39 74Ls283 .60 (Ml DA AVAILABLE! 64 pin ST 4.25 call
74574 35 74Ls20 a0 WM DVOIL 200 ST - SOLDERTAIL

74575 39 7415203 .o [l DUOSCY 220 BpinWW 59 .49
74576 39 74Ls2e5 oo W DSCRSS 10 14pinWW 69 .52
74LS78 49 74LS208 g0 MMl DS98%3 120 16pinWW 69 .58
74L883 .60 74LS299 175 3 “ISIT n“nl “G 18pinWW .89 .90
74LS85 .69  74LS323 3.50 20pinWW 109 .98
74LS86 .33 7418324 1.75 22pinWW 1.38 1.28
74LS90 .55 TALS352  1.29 n“n E“Pn“DEn 24pinWW 143 135
74L891 .89  74LS353 1.29 28 pin WW 1.68 149
74LS92 .55 74LS363  1.35 40pinWW 1.99 1.80
74U893 .55 74LS384  1.95 ‘ WW = WIREWRAP

74LS95 75  74LS365 .49 5.95 16 pin ZIF  5.85 call
74Ls96 .88 74Ls366 .40 (WM 76ase 8.95 24pinZIF 7.95 call

74L8107 39 TALS367 .45 AY3-8910 12.95
74L8109 .39 74LS368 45 AY3-8912 12.95
T4LS112 39 T74LS373 139 MC3340 1.49
TALS113 .39 74LS374 1.39
T4LS114 39  T4LS375 .85
T74LS122 45  TALS3TT 1.39

28 pin ZIF  8.95 call
ZIF = TEXTOOL

{Zero Insertion Force)

LINEAR RCA

CONNECTORS
RS232 Male  2.50

T74LS123 .79 T74LS378  1.18 LM301 .34  LM340(see 7800) LM565 99 LM1558H 3.10 CA3023 275 CA 3082 1.65
74LS124 290 74LS379 135 [ RS252Female 325 WY y31y 79 IM34s 99 LM566 149 LM1800 237 CA3039 120 CA3083 155
74LS125 49 74LS385 3.90 232 Hood 1.25 B | \ag7 45 LM350K 4.95 LMS67 89 LMis12 B25 CA3046 1.25 CA3086 .80
7408126 .49 74LS386 .45 [EAS-100ST 39588 | M308 69 LM350T 4.60 NE570 395 LM1830 350 CA3059 290 CA3089 289
74LS132 59 74LS390 1.19 LM30BH 1.15 LM358 89 NEST1 295 LM1871 549 CA3060 290 CA3096 3.4

T4LS133 .59  74LS393 1.18

74L5136 .38 T4LS385 1.19

9
LM30SH 1.95 LM358 1.78  NES590 250 LM1872 549 CA3085 175 CA 3130 1.30
LM309K 1,25 LM376 3.75 NES592 275 LM1877 325 CA3080 1.10 CA 3140 141 :

LM310 1.75 LM377 1.95 LM709 59 Lm18Be 1.95 CA3081 1.65 CA3146 1.8

31{2}33 '22 §1t§3§3 ;';: LM311 64  LM378 250 LM710 75 LM18%6  1.75 CA 3160 1.19
7408139 55 74LSas7  e% LM311H .89 LM379 450  LM711 79 ULN2003 2.49
74LS145 120 74LS490 195 LM312H 175 LM380 .89 LM723 49 LM2877  2.05 T |

g L LM317K 3.95 LM380N-8 1.10 LM723H .55 LM2878 225
74LS147 249  74LS624 3.99 LM317T  1.19  LM381 1.60 LM733 98 LM2900 85 TL494 420 75365 1.5
74LS148 135 74LSB40 2.20 LM318 1.49 LM3s2 1.60 LM741 35 LM2901 1.00 TL496  1.65 75450 59
74LS151 .55 74LS645 2.20 INTERSIL LM318H 159 LM383 1.85 LM741N-14 35 LM3900 59 TL49T 3.25 75451 .39
74LS153 .55 74LS668  1.69 o0 o5 [l LM318H 180 LM384 1.85  LM741H .40 LM3905 1.25 75107 1.49 75452 .39
74L8154 180 74LS669 1.89 : LM319 1.25 LM386 83 LM747 69 LM3909 98 75110 1.95 75453 .39
74LS155 .69 74LSE70 1.49 ICL7107 12.95 B | M320 (see 7900)  LM387 1.40 LM748 59 LM3911 225 75150 1.95 75454 39
74LS156 .69 74LS674 14.95 ICL7660 2.95 B | M322 1.65 LMm3a9 1.35 LM1014 119 LM3914  3.95 75154 195 75491 .79
74LS157 .65 74LS682 3.20 ICL8038 3.95 LM323K 4.95 LM3%0 1.95 LM1303 195 LM3915 3.95 75188 1.25 75492 79
74LS158 .59 74LS683 3.20 ICM7207A  5.59 LM324 59 Lm3g2 69 LM1310 149 LM3916 3.95 75189 1.25 75493 89
74LS160 69 74LS684 3.20 ICM7208 15.95 8 LM329 65 LM393 1.29 MC1330 168 MC4024 3.5 75494 .89
74LS161 65 74LS685 320 LM331 395 LM394H 460 MC1349 1.89 MC4D44  4.50
74Us162 69  TALSEss 240 LM334 1.19 LM3%9H 5.00 MC1350 1.19 RC4136 1.25 BI FET

3 : LM335 1.40 NE531 295 MC1358 1.69 RC4151 3.95
T4LS163 .65 7408689 3.20 LM336 1.75 NES55 .34 MC1372 6.95 LM4250 1.75 TLOT1 .79 TLO84 219
74LS164 69 BILS95  1.49 LM337K 3.95 NES56 65 LM1414 159 LM4500 3.25 TLO72 119  LF347 219
74LS165 .95 BILS96  1.49 LM337T  1.95 NES58 1.50 LM1458 58 RCA4558 69 TLo74 2149  LF351 ‘60
T4LS186 1.95 B1LS97 1.49 LM338K 6.95 NES561 24.95 LMmi488 .69 LM13080 1.29 TLOB1 79 LF353 1.00
74LS168 175 B81LS98  1.49 LM339 .99 NE564 295 LM1489 69  LM13600 1.49 TL082 119  LF355 1.10
74LS168 175 25LS2521 2.80 LM1496 .85 LM13700 1.49 TL083 119  LF356 1.10

T4LS170 25L52569 H = TO-5 CAN T = TO-220 K=TO-3 LFas57 1.40

LED DISPLAYS CENTRONICS DATA ACQUISITION

HP 5082-7760 43" 1.29 IDCEN36  Ribbon Cable 36 Pin Male 8.95 ADC0800 15.55 DACO0808 2.95 SWITCHES

MAN 72 ar CA .99 IDCEN36/F Ribbon Cable 36 Pin Female  8.95 ADCO0804 3.45 DAC1020 8.25 4 POSITION .85
MAN 74 ar cc .99 CEN36  Solder Cup 36 Pin Male 7.95 ADCO0809 4.49 DAC1022 s5.95 B8 - CoSITION %0
FND-357 (359) 375" cC 1.25 ADCO0B17 9.95 MC1408L6 6 POSITION .90
FND-500 (503) 5" cc 1.49 DACO0800 4.95 MC1408L8 7 POSITION 95
FND-507 (510)  .5" CA 1.49 8 POSITION 85

TIL-311 4x7 .270" HEX W/LOGIC 9.95

ALL MERCHANDISE 100% GUARANTEED

£ Copyright 1983 JDR Microdevices
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DRDER TOLL FREE 800-538-5000 800-662-6279 c»

DISK DRIVES CABINETS FOR 5" DISK DRIVES

TANDON CABINET #1 $29.95 CABINET #2 $79.00
TM100-1 s« (For iBm) ss/op 229.00

EDGE-CARD

CONNECTORS
5-100 ST 3.95

s1coww 495 [l » DIMENSIONS 8% x 5'%s x 3'%s” * COMPLETE WITH POWER
TM100-2 5 (For 1ev ps/op 259.00 I 720in T - °95 Bl . COL OR MATCHES APPLE SUPPLY, SWITCH, LINE
SHUGART sopinstT 495l « FITS STANDARD 5% DRIVES,  CORD, FUSE & STANDARD

SA 400L 5w (40 TRACK) ss/op 199.95 44 pin ST :::: INCL. SHUGART POWER CONNECTOR :
SA 400 s s TRACK) ssmp. 189.95 * INCLUDES MOUNTING * DIMENSIONS: 11% x 5% x 315" |

PERTEC HARDWARE AND FEET * +5V @ 1 AMP, +12V @ 1.5 AMP |
FD2200 54/ seno "g'gg * FITS STANDARD 5%" DRIVES
FD-ZSD & DSIDMDP‘ 19 : NOTE: Please include sufficient amount for * PLEASE SPECiFY

shipping on above items. GRAY OR TAN

MP-52 su (For ieBmM)psiop’ 249.00

NOTE: Please Include sufficient amount MICROCOMPUTER

R e HARDWARE HANDBOOK TRANSISTORS
DIODES FROM ELCOMP — $14.95 2N918 50  MPS3706 1§

Sival 28 Over 800 pages of manufacturers data ;";251%12“ g: g:g;;: “‘g:

iNT59  12.0 30;?;::;, 25 sheets on most commonly used IC's. 2N2218 50 23904 o
1N4148  (1N914) swilching 25/1.00 m IGRDBE"IGES Includes: 2N2218A .50  2N3906 10
Kapo2 20001V 1sampbridge 48 * TTL — 74/74LS and 74F 2N2219 S S SORN 2HA122 R 2
400PIV 1.5amp bridge 55 A'I' * CMOS oo g N 2
Dip.Bridge 42 *iVoltage Regulators PN2222 .10  2N4304 .75

* Memory — RAM, ROM, EPROM Bl mPs2369 .25  2N4401 25

RESI STO RS m‘cnnPnIcEs * CPU's — 6800, 6500, Z80, 8080, 2N2484 25  2N4402 25
PRl i 5,0/ mas Tat ol
i WA;-I :,.?DCAAR%B\? A'{E'ég & * MPU support & interface — PN2907 125 PN4916 .25
FROM 1 OHM TO 10 MEG OHM $800,,6500, 250, 8208, el 2isoos THE SNt RS
50 PCS. SAME VALUE .025 LED LAM PS 2N3333 gg ;:‘l:;g; g:
100 PCS. SAME VALUE .02 1-99  100-up 0 PTO_I SOLATO RS 2::;63 = b 22

1000 PCS. SAME VALUE 015

BYPASS CAPS

RED 10 .09 4N26 1.00 MCA-7 4.25
4N2T 1.10 MCA-255 1.75
4N28 69 IL-1 1.25

4N33 1.75 ILA-30 1.25

2N3565 .40 2NE043 1.75
PN3565 .25 2N6045 1.75
MPS3638 .25 MPS-A05 .25
MPS53640 .25 MPS-A06 125

.01 UF DISC 100/6.00 aN35 1.25 ILQ-T4 2.75 [l PN3643 25 MPS-AS5 .25
.01 UF MONOLITHIC 100/12.00 4N37 1.25 H11CS 1.25 [l PN3644 .25 TIP29 65
1 UEDISC 100/8.00 MCT-2 1.00  TIL-111 1.00 8l MPS3704 .15 TIP3 a5
.1 UF MONOLITHIC . : i MCT-6 1.50 TIL-113 TIP32 .79

RIBBON CABLE D-SUBMINIATURE

AT AN D
SINGLE COLOR | COLOR CODED DESCRIPTION | SOLDER CUP A SOLDER. | RIBBOR CABLE HOODS
CONTACTS [~ 0 7 0 MALE |FEMALE| MALE |FEMALE| MALE |FEMALE| BLACK | GREY.
e = o = = ORDER BY DBxxP_| DBxxS | DBxxPR | DBxxSR | IDExxP | IDBxxS |HOOD-B| HOOD
ia = 480 | 100 480 CONTACTS 9 | 208 266 165 218 | 3437 369 = 160
20 e ma | | 15 | 269 363 220 308 | 470 513 = 1.60
o5 o Fo | [ el [ 25 | 250 3.25 3.00 442 | 823 684 | 125 125
26 75 G600 | P50 | iten 37 | as0 7.1 4.83 619 | 922 | 1008 = 295
34 98 | 860 | 165 | 1450 50 111606 1l 9.24 T = = i = 3.50
40 1.32 11.60 1.92 16.80 For order instructions see "IDC Connectors” below.
50 138 | 1210 | 250 | 2200

MOUNTING HARDWARE 1.00
IDC CONNECTORS

DESCRIPTION |SOLDER HEADER |56 BT NERbEn| WWHEADER | URTTANGIEE | icalth soCker|  FEADER EDGE GARD
ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR |DSxx IDMxx IDExx
CONTACTS 10 .82 85 1.86 205 1.15 P 225
20 1.29 1.35 298 3.28 1.86 5.50 2.36
26 1.68 1.76 384 422 243 6.25 265
4 220 2.3 4.50 4.45 3.15 7.00 3.25
40 2.58 272 528 480 3.73 7.50 3.80
50 3.24 3.39 6.63 7.30 465 B.50 4.74

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the “order by" part number listed. Example: A 10 pin right angle solder style
header would be IDH10SR.

VISIT OUR RETAIL STORE

- = HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3
J DR Mlc ro deV| ces PLEASE USE YOUR CUSTOMER NUMBER WHEN o:osnmc

(98]

©]

% 1224 S. Bascom Avenue, San Jose, CA 95128 TERMS: Minimum order $10. For shipping and handling include

o $2.50 for UPS Ground and $3.50 for UPS Air. Orders over 1 Ib. and

= 800-538-5000 L] 800-662-6279 (CA) foreign orders may require aﬂ:.lihonal sh}ppingcc:a(gu — please

conlacl our sales departmen! lor the amount. residents must

8 (408) 995"5430 ® Te‘ex 171"110 include 6% sales tax, Bay Areaand LA relldenl;includ:ﬁ';":.Prlcn

d subject to change withoul notice, We are nol responsibie for
5 typographical errors, We reserve the right to limit quantities and fo

o substitute manufacturer. All merchandise subject to prior sale.

= |

< © Copyright 1983 JDR Microdevices

o

134 CIRCLE 49 ON FREE INFORMATION CARD



FOR APPLE COMPUTER USERS

:ﬁ: JDR Microdevices

GET SUINV IN 1984!

JDR HALF-HEIGHT DISK DRIVE

* 35 Track w/Apple Controller 9

* 40 Track Controller and DOS 2 9 5
Available (Call for Price)

JDR 16K RAM CARD FOR APPLE Il+

MA SYSTEMS
FD-35 DISK DRIVE

* Shugart Mechanism — Made in U.S.A.
* Direct Replacement for Apple Disk Il = 1 Year Warranty

CONTROLLER CARD

* One Year Warranty

APPLE COMPATIBLE POWER SUPPLY

* Use To Power Apple-Type Systems
* +5V @ 5A +12V @ 3A
-5V @ .5A -12V @ .5A 37995

* Instructions Included

Y o,

* Low Cost Centronics

* 2 YEAR WARRBANTY Parallel Interface with $590"
Kit with Instructions $40.95 $q495 FEDER“L EHFHESS Cable and Manual

Bare PC Card $14.95
JDRCOOLING FAN CLEARANCE SALE!

* With Surge Protection
* Quantities Are Limited! q 95

OTHER AGCESSORIES FOR APPLE II
THUNDERCLOCK $129.95

* Real-Time Clock Calendar * Software Included
* Mountain Software Compatible
* BSR Control Options Available

KRAFT JOYSTICK

VIEWMAX-80 NOW ONLY $159%
* 80 Column Card for Apple I+
* Video Soft Switch
* Inverse Video x 2 Year Warranty

VIEWMAX-80e NEW $129%
* 80 Column Card for Apple lle
* 64K RAM Expandable to 128K
64K RAM Upgrade $47.60

GRAPHMAX >1292%

* Hi Resolution Graphics

* Printer Card

* Centronics Parallel Interface
Graphmax with Color

& Zoom Options $149.95

MESSENGER
Serial | f
SERVICES e
Any Serial Device

n“nllﬁnlE * Includes Cable $9900
TIMELINK

* Real-Time Clock

Calendar with Alarm saqon

Feature

ALL WITH ONE YEAR WARRANTY

MONITORS

MONOCHROME

BMC Bm 12auW GREEN 12" NEW
BMC em 12auy 18 MHZ AMBER
NE C JB1201M - 20 MHZ GREEN
ZENITH zvm-121 - 15 MHZ GREEN

COLOR
BMC em-aus191u comPOSITE 13" $279.00
AMDEK coLor |- composiTE $335.00

NO C.0.D. ORDERS PLEASE

VERBATIM ¥  MASHUA DISKETTES
DnTnI-IE 5%" WITH HUB RING
MD1 SOFT SECTOR, $S/5D
MD1D SOFT SECTOR, 55/DD
DIs"mEs MD2D SOFT SECTOR. DS/DD
MD2F SCOFT SECTOR,

SS/DD SOFT SECTOR - DS/QUAD DENSITY
29.95

MD110 10 SECTOR HARD, S5/SD. . . . 19.95
MD210D 10 SECTOR HARD, DS/DD 30.75

8" WITHOUT HUB RING
SS/ Dn 10 SECTOR HARD FD1 SOFT SECTOR, S5/SD

FD1D SOFT SEGTOR, S5/DD

FD2D SOFT SECTOR, DS/DD

VISIT OUR RETAIL STORE

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

=:H:= JDR MicrOdevices HOURS: M-W-F,95  T-Th,9-9  Sat.10-3

TERMS: Minimum order $10. For shipping and handling include

1224 S. Bascom Ave. ® San Jose, CA 95128 5250 for UPS Ground and $3.50 for UPS Air. Orders over 1 Ib. and

foreign orders may require additional shipping charges — please

(408) 995-5430 © Telex 171-110 contact our sales department for the amount. CA residents must

include 6% sales tax, Bay Area and LA residents include 6'%%. Prices
subject to change without notice. We are not responsible for
typographical errors. We reserve the right to limit quantities and to
substitute manufacturer. All merchandise subject to prior sale.

© Copyright 1983 JDR Microdevices
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COMPUTERS - VIDEO - STEREO -

Build this
DIGITAL IC TESTER

for your workbench

How 1o

ETCH PC BOARDS

at home
Back 1o school series

OP-AMPS

How to properly use them
How 10

and make them useful
Build a

® HELPFUL C..ONbTHUCTION

ARTICLES
* NEWS ON NEW
TECHNOLOGY

* FASCINATING "HOW
TO DO IT" ARTICLES
* HOW YOU AND

THE COMFUTER
CAN BE FRIENDS

» NEW AUDIO
DIMENSIONS

TEC

130)°8 (o)1}
PLEASURE

» TV WONDERS
FOR YOUR

FUTURE

& AND you

8 Get 1t all!

Radio-Electronics covers all aspects of the fast
moving electronics field...featuring
COMPUTERS e VIDEO e STEREO » TECHNOLOGY
e SERVICE ¢ COMMUNICATIONS e PROJECTS

Subscribe today to Radio-Electronics. Don't miss a
single issue and...you save as much as $13.03 off the
newsstand price,

When you select one of the subscription offers listed on the
handy coupon—you’ll be assured of having your copy
reserved even if it sells out on the newsstand. Make sure you
gel all the excitement in every lssue of Radio-Electronics,
every month, by filling in and mailing the coupon, loday:

also get

regular
MONTHLY
FEATURES

LOW-BAND CONVERTER m

antt listen in IJE!BW 934 kHz

Every Month! Get the Best—-Mail Today!

Mail to: Radio-Electronics, gHES
PO. Box 2520, Boulder, CO 80322

[ 1 year—12 issues only 514.97 [ Payment Enclosed
(You save $6.03 off newsstand price.) [ Bill Me

[ 2 years—(Save More)—24 issues—g$28.97
(Save 513.03 off the newsstand price.)

MName
(please print)
Address
City State Zip Code

Otter Valid (n US Funds Only
Allow &-8 weaks for dalivery of first ssie

Canada add 53.00 per year
All other countries add 5750 per year

SOLID STATE STEREO

less than .05% » Frequ:
phono, or aux.

cabinet

Model TA-2400

REVERBERATION AMPLIFIER

Specifications: * Total harmonic distortion
uancy response 10Hz o
SO0K Hz +1dB = S/N Ration 90dB * Revarber-
ation time 0 103 sec.® Input 150MV/50K ohm
* Max, input 2V = Accepts input from tape,

Includes and LED Reverb Lavel display. Kit
comes with all electronic components, frans-
former and instructions, and 18" rack mount

AMATEUR MICROWAVE
Receiver System =
1.9-2.5 GHZ

MICROWAVE
RECEIVER
SYSTEM

641 Academy Drive ®

SOLID STATE STEREO
GRAPHIC EQUALIZER
PRE AMP KIT

Specifications: » Total Harmonic Distortion
Less than 0.05% * Intermodulation Distortion
= 4/1 SMPTE Method) Less than
uency Response: Overall 10HZ ~
02d8—1dB. » RIAA Curve Devia-
tion, (Phono) +0.2dB, -0.2dB (30Hz ~r 15KHz)
= Channel separation (at rated output 1KHz)
* Phono. Tuner. Aux and Tape Monitor better
than 7T04B. # Input sensitivity and impedance
(1KHz for rated output).
Phone: 2MV 47K ohms Aux: 130MV 50K ohms
Tuner: 130MV 50K ohms. Tape: 130MV 50K
ohms. Graphic Equalizer Conirok 10 Band
Slide Control. yﬁuﬂncy Bands: 31 5Hz
G3Hz: 125Hz; 250Hz: 500Hz: 1KHz: 2KHz:
4KHz: BKHz 16KHz also with on panel selector
for Phono. Tuner. Aux 1 and Aux 2. Power
Supply: 117 VAC. Kit comes with all electronic
components, transformer, instructions and a
19" rack mount type metal cabinet.

TA-2500 (Kit) $119.00

Northbrook, lllinois 60062
For information (312) 564-0104 e

FEATURES:
» 25 o8 gain!
= Kit

. C grade ® Sturdy
Parabolic aluminum reflector antenna e High
gain 50 dB! = Line of sight distance 45 miles!
. Gompfm system, pows supp!y cable, as-

90 day warranty on PS-5!
PS5 Assembled ....

» Downconverter I'ﬂDLI'Hﬁ in Inrﬂi” ml"l

$109.95

Microwave Preamp!

reception distance.
* Low Noise
* High Gain

board receivers!
* 1,8-25 gHZ Freq Range

NEW

20 STEP LED POWER
LEVEL INDICATOR KIT

This new stereo level indicator kit consists of

40 3-color LED's 1o indicate sound level output

of your amplifier from -57 dB to 0 dB. Comes

with an attractive silk screen printed panel.

Has selector switch to allow floating or

Pmdunl output indicting. Kitincludes all parts,
ront panel and power supply

STEREO AMP KIT
160 Watt Total 80W + 80W
This is a solid state all transistor circultry on
board sterec amplifier, Power cutput employs
2 pairs of matching Darlington transistors
TH.D. less than .05% between DC to 200 KHz
Power supply requires 30 YCT 2 amp = FMR

TA-802
$39.95

Transformer
{oplicnal)

$9.95

To order outside Illinois 1-800-323-1327
INFRA-RED UHF TV PREAMP
REMOTE CONTROL B 8
SWITCH KIT repti{of oL
Infra-red Remote Con- =) -
- trol switch can be used L
to control appl Your ption will dri lly improve! This
up to 500 W, unit will enable you to pull insignals you never
The TK-41 has nrracmn control up to 10 | knew were there! For both indoorand outdoor
meters. No antenna needed. Features latest IC use, Input and output impedance 75 ohm. No
conlroller which excludes interferences from adjustment! Easy assembly.
light or AC pulse signal JH-0 Kit
TK-41 Kit
R.F.
= Erand
MODULATOR
— L ol
Combine both audio and video output onto
channel 3 or 4 of your T.V. set. Single J.C, chip
{MC 1374) makes for quick and assembly
Single ad]ultrnent controll A must for every
video

" PHILIPS
VARACTOR TUNER

Comes with adapior board
to directly replace Mitsumi

KIT

Use with PS-3 Kit. Adds 20-25 db gain 1o boos!

s Can be used with all existing stop sign

cacs NN
$34.95

(B
voices through rooms or 3 L}
Ht. thick concrete walls,

SPY EAR
A very popular device de-
signed tolisten tosounds &

Place listening sensor against wall and
parphone in ear. Adjust volume control!
Clearly hear things you may not want tol

tuner' Can use this with any
board drilled for Mitsumil
High gain and phenomenal
picture quality.

Specifications: = Freq. Range: UHF 470-899
mHz = Output: Channel 3 * Input 75 ohm
* Gain: 18 dB

ELC 1045
DIGITAL

LOW TIM DC STEREO
PRE-AM KIT TA-2800

Incorporates state of D.C. design that gives a
frequency response from OHz-100KHz + .5dB.
= Faatures ltone defeal swilch, loudness,
trable. midrange, bass. balance. » Contains
quad BiF et op-amp to develop T.H D.of 005%
:;\:-led output & Input smlm go'ghonc 25 |
tuner, aux, tape play 1 Vi * Power
supply + 15 volt DC at 2A. Kit comes with r-' MULTIMETER

Gguh2hﬂmv}m supply. all you need isa 15-20 « 3% digit LCD meter
e * Input impedence 20 Ohm
TA-2800 nFE mesaurement
accuracy
ONLY DCA up to 10 amps
$44.50 Leads and battery included
XFMR

$4.50 ea. Carrying Case

Add 10% shipping on orders under $§35.00. Orders over $35.00, add 5%.
Catalog-$1.00. Visa & Mastercharge accepted.

RADIO-ELECTRONICS
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$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
MITSUMI
FORLARCYIES UES A55F 3 $ TECHNICIANS & SERVICEMEN $
Ly 301 8 JARNCTOR TONER & _COMPONENTS FOR YOUR MAINTENANCE & REPAIR WORK g
LM 386 89 300 ohm INPUT $17.95 s SPECIAL: OURLOW LOW PRICES g
LM 565 1.00 T e P $ REPLACEMENT FOR ECG® TyPeES $
MC 1330 1.25 #1 Reslstors & Trimpots K $
t:g jlggg };: gﬂp‘+ wssln.oi% r_es‘slors‘& ‘41c9'::¢|::§h1%, ?S,and 100 $ SEE NO. FUUR FWH GalgT 'EIYEESNO. YOUR COST $
gl B AR S A U G B 4T or 99 125..... SEVEN for .89
MC 1458 B sk eyt ne $102A. ... THREE for .99 159AP.. .. FOUR for .99 $
MC 1496 1.50 13-1.2K; 2-220, 3-100K; #49A53TMPC) $ 123A FIVE for .99 177 'EIGHT for .99 $
LM 1889 2.50 6-330, ﬁ;r.i:;_f-gm,g- Sa,zs.uch . $ 193AP. SIX f gg 199 """
7805 .80 3.3k, 25‘25.;;1 .51|s:c'hs::k::;é:53.m|' $ ...... (81 Fiet L O fie e NS F VE ﬂ]r gs g
7812 o | DR e ctmawre DS NS SUPER SPECIAL (i 5 fc. erch) $
7815 .80 1 mid, & 1-.22 mfd T818, 2N2222A, MV2109, s TYPE NO YOUR COST TYPE NO, TOUR COST TYPE NO. YOUR COST $
7818 .80 L o Aey Lghest ik aNCIs e ¢ 124\ 100 e 20D 3T N 80
Mr:’zg; gg .gg gggg; 120051, 3000 or E&abﬂ; :g.';?cm_ : $ 128 4T AHITA s 285 55N .55 g
2| ¥ not Include:
MC1348 179 | s cupacs:cﬁs“;fch #6 Miscs:lz}:li:::h $ 1%8 ..... .gg 1%% ...... ':g gggA ..... g'gg $
: Mylars 01, 2-047.20- - epanoentuses | $ 159770770 49 238770 12195 56A.. . 10.20 $
—— "'Pij""*.m mid 16V, 1-1000 mfd 50V, E?ﬁ&é."'éﬁ?& switch, S 1530 Al 2760 895 529..... 13.75 $
H‘ e i - tproTanta pey) g 154...... 60 291...... 85 2. 1.25 $
CHOKES %égﬁgﬁf&,?;‘nﬁ’?" ZoRGa74 matehing. $ JAPANESE TYPES (M\. 5 pC. EACH) g
-33 uh 33uh §7.50 sach LR $ 25C867A 2.15 HA1366W 1.85 STK0029 3.80 $
A47uh  100uh ¢ 2501114 '~ 3.25 HA1377A 2.00 STK0080 9.99
15 uh  10mh UHEAMPKIT | MINI FAN 3.125" SQ. $ 2561308 LA4102 25 TA7205AP 1.50 3
18 uh 69¢each ol aeatace 1540 CME 5 | s AN214Q0  1.45 M51515BL 295 TA7208P  1.85 $
EoC o | 11svAC-aonz TN | §AN23oA ws0 STk4s3 §95 TAraoAP 185 3
VARI CAPS (2) BFR-90s | REMOVED FROM r[~ BA532... 1.80 STK435 3.95 UPC1181H 1.25 $
10 - 60 pf 79¢ each 3108017 NEW EQUIP. % $ GH3F. 89 STK437 6.25 UPC1182H 1.25 $
80- 90 pf 79¢ each forabove ta4o’ | TESTED! = $6.95 g HA1342A° 230 STK439 6.50 UPC1185H 299 $
N = COD DRDERS WELCOME (325 MIN. ORDER
NETWORK SALES, INC. Li?,’:f 'O";dm' :‘:'gbghtud: g For Complete Component Catalog Call or wgﬂe g
2343 W. BELMONT AVE. $3.00). Min. Order $10.00. Add $ DIGITRON ELECTRONIC $
CHICAGO, IL. 60618 si‘fff:";lfffoﬁw'é;ddj% 110 HILLSIDE AVENUE, SPRINGFIELD, N.J. 07081 $
312-248-3202 b e 1 g Toll Free: 800-526-4928 In NJ: 201-379-9016 9
without notice. *ECG IS A TRADE MARK OF PHILIPS ECG. s
Phone Orders Welcome $ DIGITRON ELECTRONIC IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG. $
Ocormant e neTvork s e UITETOOUSNONTHLY | §8555SSSSSSSSSSSSSSSSSSSSSSSSSS866 S
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SURPLUS w BARGAINS

EXPERIMENTERS SPECIALS! WHILE THEY llSTII'

Achve

NUMBER ONE IN i _ Dual Sided, Dual Minidiskette Drive wisupply ul‘l“s

& 2 TEAC . . .(w/SA-400 interface) Mini-Floppy s 00
QUALITY 25“

Drives in DEC case.
SERVICE
AVAILABILITY

THE WORLD’S MOST
COMPLETE PROFESSIONAL

Celed Lol = e Lol o (L . we 1/0 IBM “Selectric” Type-writer/Printer ,,,,sed

ENTHUSIAST INVENTORY | W/TTL inpul, driver transistors & solenoids. With . ﬂl
220 VAC, motors installed, plus used spare 6‘0
* Semiconductors + Memories HZ, 110VAC motor included Free. With data.

8" Composite Video input CRT Monitor unused
requires approx. 12 VDC @1-2A VDC in attrac-

7 tive case. With schematics $ “

* Microprocessors + Support Circuits
* Microcomputer Systems + Peripherals CRT Terminals ouilt by a major OEM, these
terminals include 3 microprocessor boards (In-

terface, CPU & CRT) plus composite video & On]y!l'
switching power supply 48 K of roms, "Er-

gonomic” design and more. Experimenter spec- S o0
ial, includes Data, Keyboard, RS-232 |/O plus

much more. Seems to be quite powerful.

* Passive Electronic Components
* Hand Tools, Wire Wrapping,
Soldering Equipment + Hardware

NOW AVAILABLE — FREE
1983 80-page catalog

s g ew
A complete listing of products Dual SA-400 Mini-Floppy wipowiersupply an, New d
Cgs - Unuse
and SPECIflcatIOI‘IS Z-80 controller board w/2716 roms, in Bur-
roughs case. W/schematics szgg 00

Call, write or circle the . €.

inquiry card for your We Offer New & Used FLOPPY DRIVES, DISK DRIVES, PRINTERS, & MORE at BARGAIN PRICES!!

free copy [oday_ Write or Call for Our Latest Flyer NOW!!!

“Selectnc s a reg of 1BM Cs

P.O. Box 8000, Westboro, Mass. 01581
CALL TOLL FREE: 1-800-343-0874

Mass customers call (617) 366-0500
CIRCLE 3 ON FREE INFORMATION CARD

I umputer WAR IH()” E 18 (‘rin\m'- St.. Haverhill, Mass 01830

err:]pﬁhuecrt:Is& - 61 7!372 8637

H'Im[ted A Ac -'rmr d

#861 AHYNHE3d

()
-
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54 7415363 1.30
STATIC RAMS e Lot e
B! 7415365 48
190 88 74LS366 48
390 38 748367 44
58 38 74LS 44
98 28 7418373 1.35
145 38 7418374 1:35
245 38 7418377 1,35
295 a4 7415378 113
8930 78 7418379 1.30
8/9.35 285 7415385 185
w1135 48 7415386 44
#/12.45 48 7415390 115
PRODUCTS 812,95 58 7415393 115
3 4.80 .58 7415395 1.15
Inc 345 .38 74L5399 1.45
. 395 98 74LS424 2.90
445 54 T4LS447 36
990 54 74(5490 1:90
410 145 74624 3.95
ORDER TOLL FREE i3 o Ew
610 1:30 7418645 2.15
470 54 74LS668 1,65
490 54 9 1,85
890 185 74LS670 1:45
5.0 68 74LS674 9.60
5.90 68 74LS682 3.15
- 20n 9.95 64 74LS683 315
300ns) (Dstat) 3395 58 74LS684 3.15
Kl 68 7418685 3.15
64 7415688 2.35
- 64 ;
DYNAMIC RAMS o sitses 148
- i 1
prorlodfoin 1,90 81LS97 145
S 170 asiszen 278
(CALIFORNIA RESIDENTS) | M %21 (20 1es 3 R

16384 x1

e (BN RELID
848-8008 w.umﬁm%m * e

6500

1MHZ

gsazsasasEsEs

O s OBON

88888 n38888ss

EPROMS R e S I

256 x 8 (1us)

. L B e

‘ VISA MasterCard, ' 3500

i eeiiy o R Son
| TMS2532

TERMS: For shipping include
$2.00 for UPS Ground or $3.00 | B esvg: e
for UPS Blue Air. $10.00 mini- |8 e 34 s
mum order. Bay Area and Los 74LS00 I R s TG Do o
Angeles Counties add 62% | = '

Sales Tax, other California resi-
dents add 6% Sales Tax. We re-
serve the right to limit quantities
and substitute manufacturer.
Prices subject to change without
notice.

BEBRERSS8E-888Ss
2

8888:

Eﬂanﬁuanaaqapu o

=Xy

ey
b -3
o

R
OO0 WO W de G W8N

oy
ek,

RhIs3ReREaeasabeIchobeARRRERENNRRIIRRR2 RS

Sebsoent pesngeeyNeessREREs!

VISIT OUR RETAIL STORE

ey

2100 De La Cruz Blvd.
Santa Clara, CA 95050
(408) 988-0697

ORNO
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8885888
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74LS90
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8855555880058 RS0 IRIBIARE

828858858

DARDRND B b
SREG8EREE

e o

AY3-1014 .90
AY5-1013 .90
AY3-1015 .90
PT1472 . .80
RS0 L L .90
o N S T SO .90
2651 . ...iecieereseatinasiies .90
TMSE011 .90
IM6402 .. .90
IME403 . .80
INS8250 .96

33343 $4 43

VOLTAGE REGULATORS
7905T

B2 yyN2ri: ppeER

22288 2RRE NyNyby

K = TO-3

IC SOCKETS

1-89
12
14

.16
19
.28
29
29
39

E2EREsara

WW = WIREWR,

6.70
9.90
9.95

TEXTOOL (Zero Insertion Force)

CRYSTALS

e2re2823k

¥3 FRIREIRLL
LRI FFEEEEEH

283
g
3
(

CONMINNNOEWUNRNN SN
o
7

i

Soinnoy:
S F
8888888818888 82828888888888838

WHWWUWLUWUWWWUWWUWRWWWWWWWW

RESISTORS

¥ WATT 5+ CARBON FILM ALL STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM

Joy Stick (Apple Il)
Paddles Apple . . . .

SCRG Switch-A-Slot
Paddle Adapple

:

5'/+" DISKETTES
ATHANA OR NASHUA

PERISOFT
ACCESSORIES FOR APPLE Il & lle
ALL WITH 1 YEAR WARRANTY BY

PRINTERLINK
CENTRONICS
PARALLEL INTERFACE
* Simple to use — No configuring required
* Use with any centronics printer — EPSON,
OKIDATA, etc.
¢ |ncludes Cable & Manual

$58%
MESSENGER
SERIAL INTERFACE
» Connects to any RS-232 serial device
* 8 switch selectable drivers for printers,
terminals and modems
¢ |ncludes Cable & Manual
$98®
TIMELINK
REAL TIME CLOCK

* Applications in file management, word
processing, communications, etc.
* Exclusive Alarm Clock feature
* Battery recharges automatically

$83®
NEW BUFFERLINK
ADD-ON PRINTER BUFFER
* No more waiting for printed output
¢ Connects easily to any parallel interface
* Expandable from 16K to 64K

$138% (16K)

The Flip Sort™

The new Flip Sort™ has all the fine qualities of
the original Flip Sort™, with some added bene-
fits. Along with a new design, capacity has in-
creased 50%, to hold 75 diskettes and the
price is more reasonable than ever. $19.85 ea.

The Flip Sort Plus™

The Flip Sort Plus™ adds new dimensions to
storage. Designed with similar elegant lines as
the original Flip Sort™, in a transparent
smoked acrylic. The Flip Sort PlusT™ has a stor-
age capacity of over 100 diskettes and has all
the outstanding features you have come to ex-
pect from the flip sort Family. 24.95 each

ONO

2100 De La Cruz Blvd.
Santa Clara, CA 95050
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creR  Philips Remote REFURBISHED - 10KM Cordless Telephone
-g_' Cable Converter MONITORS ij [ . Model SSOOMPmodiﬁed}

9", 12", Commercial - - $325.00 :
g B ol i - -».  External Antenna required
’ e e s 1 Grade as low as__$39.95 % For export use only
% R e & A 4 SEMICONDUCTOR SPECIAL | =
$139.95 oihesihite eater ECG Equivalent—Thordarson DN N FHONE @L/'
TM125—.15 TM5021—12 TM5127—53 E: £ ; .
>ABLE TV ACCESSORIES st SR A 4 b
o Cabl 107 3% TS0 1 THo4 iD= 3 =1y STANDARD DESK PHONE
- m”:, - % While Quantities Last -Rotary $23.95
ﬁ‘; c.;:‘;“ %:;& ?EE B ECKM AN -Touch-tone $41.95
CIRCUITMATE 20 STEREQ SIMULATOR
COMPUTER CARE KIT 8 functions and 30 ranges - FOR TV & VCR

Diode/transistor test function -
auto-polarity, auto-zero, and
auto-decimal - 10 Amps AC and —
DC Current Capability - Transistor 7

Gain Test (hFE) - Conductance 564 95

Jerrold 36 Channel

The Preventative maintenance kit for the
office and home computer
Contang: Precsion Duster,

Zera Charge And-Stak: Sereen

and -t-m-rv cleaner Zem

Chargs Ant $18.95

Allows TV (or VCR) to play through
stereo system to simulate stereo
sound $24.95.

AUTO ALARM SYSTEMS

Keyless Automatic

SGL WABER $35.95 : Remote CATV L’_ Passive (@
Protect your DGT15P | e Converter — -arms when ignition is <
computer and DG115S Z w/on/off Fine Tuning $94.95 tumed off -
elecironic equipment. (s oure) | EHE 58 Channel Wireless $109.95 ST luoftad 554_95
rom voltage spikes $45.05
5 40 Channel VHF to UHF 5000 Alto Walchran
() WINEGARD FM CAR == Block Converter -prevants use of master
= ANTENNA BOOSTER 28.95 Ea keys or the removal of &Y'
() im0 s an g o 108 : . ignition lock to start
i e e i o st i ¢ 24954 & up vehicle
Seetch g indicsio Jond aitaches o bowee [Pt -protects all foreign and
BT e e || eme mepanee ] RS 534.95
L t Wme Ter 1000 00 $1250
SR Volume ineimnat : RO INCHHIE oe Keb Ciaccini 2t (516)  MonTh TuWF Sa
é Discounts /= M b 7 T T : 50151600 sy 498-9500 9-8 9-6 9:30-5
40
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