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TEK DUAL TRACE OSCILLOSCOPES

THE ANSWER

BY ANY MEASURE

Now! Tek quali

ty and expert advice

are just a free phone call away!

100 MHz dual

time base scope.

Easy-to-read CRT; | Wide range verti-
bright, full-sized cal sensitivity.
8x10 cm; 14 kv Choose from
accelerating 2 mVidiv (1x
potential complete | probe) to 50 V/div
with BEAM FIND, (10x probe);
separate A/B color-keyed for 1x
dual intensity and 10x probes;
controls, FOCUS variable control
and TRACE increases scale
ROTATION. factorby2.5to 1.

Two 100 MHz,
high sensitivity
channels. 3.5 ns
risetime; dcto =
100 MHz band-
width from 5 V/div
to 5 mvi/div;
extended sen-
sitivity of 2 mV/div
al = 90 MHz.

A/B sweep selec-
tion. Calibrated

A sweeps from

50 ns/div to

0.5 s/div; B sweeps
from 50 ns/div

to 50 ms/div; vari-
able control for up
to 2.5 to 1 reduc-
tion and 10x
magnification for
sweeps to

5 ns/div.

Dual time base
measurements.
Select either A or
B sweeps, or both
alternately with A
intensified by B.

B tn?ger slope
and level. Use B
trigger level to
select B-triggered
or run-after-delay
modes; use B
TRIGGER SLOPE
to select transitions.

Our direct order line gets
you the industry’s leading
price/performance portables...
and fast answers from experts!
The 60 MHz single time base delay
2213A, the 60 MHz dual time base
2215A and the 100 MHz dual time
base 2235 offer unprecedented
reliability and affordability, plus the
industry’s first 3-year warranty™
on labor and parts, CRT included.

The cost: just $1200 for the
2213A, $1450 for the 2215A,
$1650 for the 2235.1 Even at
these low prices, there's no
scrimping on performance. You

have the bandwidth for digital

and analog circuits. The sensitivity
for low signal measurements. The
sweep speeds for fast logic fami-
lies. And delayed sweep for fast,
accurate timing measurements.
All scopes are UL Listed and CSA
approved.

You can order, or obtain
literature, through the Tek
National Marketing Center. Tech-
nical personnel, expert in scope
applications, will answer your
guestions and expedite delivery.
Direct orders include comprehen-
sive 3-year warranty”, operator's
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1-800-426-2200

manual, two 10X probes, 15-day
return policy and worldwide ser-
vice backup.

Order toll free:
1-800-426-2200,
Ask for Rick.

In Oregon, call collect:
(503) 627-3000.

Or write Tektronix, Inc.
PO. Box 1700
Beaverton, OR 97075

Copyright © 1984, Tektronix, Inc. All rights reserved. #T7TA-439. tPrice FO.B. Beaverion, OR. *3-year warranty includes CRT

Tektronix

COMMITTED TO EXCELLENCE



Probably
the second

most important

book you can
turn to for
guidance.

Electronics dealers and repair experts know
they can depend on Philips ECG® Replace-
ment Semis to fit and to work—reliably.

And they know they can depend on
the new ECG Semiconductor Master
Replacement Guide to save them
time, money and aggravation when \
ordering the parts they need.

545 pages. 3,100 ECG Semi-
conductor types. More than 700
new products including transient
voltage suppressors, micro-
processor ICs, thermal cutoffs,
solid state relays and more.

It’s the only book of its
kind you'll ever need this
year, and you can get it
from your nearest ECG
distributor. Just call
1-800-225-8326

and phone number (in
Massachusetts, call
1-617-890-6107).
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If it's ECG, it fits. And it works.

PhilipsECG

A North American Philips Company

CIRCLE 47 ON FREE INFORMATION CARD 1
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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 for quick shipment, so if you're
a person who prefers fact to fantasy
and who needs to know what's really
happening around you, order your
radio today from CE.

NEW! Regency? MX5000-E
List price $599.95/CE price $359.00
Muilti-Band, 20 Channel ® No-crystal scanner
Search ® Lockout ® Priority ® AC/DC
Selectable AM-FM des ® LCD display
World'’s first continuous coverage scanner
Frequency range: 25-550 MHz continuous coverage.
Never before have so many features come in
such a small package. The Regency MX5000
mobile or home scanner has continuous cover-
age from 25 to 550 MHz. That means you can
hear CB, Television audio, FM broadcast sta-
tions, all aircraft bands including military and
the normal scanner bands, all on your choice of
20 programmable channels.

Regency® MX3000-E

List price $319.95/CE price $179.00
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 a compact-sized scanner for use at home
or on the road. Enter your favorite 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.

Regency® Z30-E

List price $279.95/CE price $169.00
6-Band, 30 Channel ® scanner
Bands: 30-50, 144-174, 440-512 MHz

Cover your choice of over 15,000 frequencies
on 30 channels at the touch of your finger.

Regency
MX3000

Regency

Regency® C403-E

List price $99.95/CE price $59.00

5-Band, 4 Channel ® Crystal scanner
Channel indicator LED ® AConly ® Low cost
Bands: 30-50, 148-174, 450-470 MHz.
Regency's basic scanner, the C403 gives you
the excitement of police, fire and emergency
calls at a budget price. It can tune in to any of
five public service bands and brings the signal
in loud and clear..on any of four possible
channels. It comes with detachable telescope
antenna and AC power cord. Order one crystal
certificate for each channel youwant to receive.

Regency® HX1000-E

List price $329.95/CE price $209.00
6-Band, 30 Channel ® No Crystal scanner
Search ® Lockout ® Priority ® Scan delay
Sidelit liquid crystal display ® Digital Clock
Frequency range: 30-50, 144-174, 440-512 MHz.
The new handheld Regency HX1000 scanner is fully
keyboard programmable forthe ultimate in versatil-
ity. You can scan up to 30 channels atthe 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. Order your Regency HX1000 now.

Regency® R106-E

List price $159.95/CE price $92.00

5-Band, 10 Channel ® Crystalscanner ® AC/DC
Frequency range: 30-50, 146-174, 450-512 MHz.
Aversatile 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® R1050-E

List price $179.95/CE price $109.00
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 R1050 lets you in on all the
action of police, fire, weather, and emergency
calls. You'll even hear mobile telephones.
Programming the R1050 is easy. Merely touch
the keyboard and enter any of over 15,000
frequencies on your choice of 10 channels.

Regency® HX650-E

List price $129.95/CE price $79.00

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® HX-650P-E
List Price $189.95/CE price $104.00
Now, Communications Electronics offers a
special packaged price onthe Regency HX-650
scannerand the following items for only $104.00.
You getthe Regency HX-650 scanner, aset of4
AAA ni-cad batteries, the MA-506 carrying case,
six crystal certificates, AC adapter/chargerand
flexible rubber antenna for only $104.00 per
package plus $10.00 shipping/handling. To
order this special package, use CE special
order number HX-650P-E.

QUANTITY DISCOUNTS AVAILABLE
Order two scanners at the same time and deduct
1%, for three scanners deduct 2%, four scanners
deduct 3%, five scanners deduct 4% and six or
more scanners purchased at the same time
earmns you a 5% dlscount off our I’?ﬁ-bf C’

single unit price. é\) C, &Q \

HX650

NEW! Regency® MX7000-E
List price $699.95/CE price $449.00
10-Band, 20 Channel ® Crystalless ® AC/DC
Frequencyrange: 25-550 MHz. continuous coverage
and 800 MHz. to 1.2 GHz continuous coverage
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 to a printer or CRT, satellite
weather pictures.

The Regency Touch MX7000 provides the
ease of computer controlled, touch-entry pro-
gramming in a compact-sized scanner for use
at home or on the road. Enter your favorite fre-
quencies 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 chan-
nels, the MX7000 has the ability to search through
as much as an entire band foran active frequency.
When a call is received, the frequency will
appear on the digital display.

Regency® Z10-E

List price $239.95/CE price $138.00
6-Band, 10 Channel ® No-crystal scanner
Priority control ® Search/Scan ® AC/DC
Bands: 30-50, 140-174, 440-512 MHz

Cover your choice of over 15,000 frequencies
on 10 channels at the touch of your finger.

OTHER RADIO ACCESSORIES

B-4-E 1.2 V AAA Ni-Cad batteries (set of four) ........ $9.00
A-135C-E Crystal certificate ...............c..coo..u 3.00
ABO-E Magnet mount mobile antenna .
ATO-E Base stationantenna..............c..oveuunas $35.

Add $3.00 shipping for all accessories ordered at the same time.
Add $3.00 shipping per scanner antenna.
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 pur-
chase orders are accepted from approved gov-
ernment agencies and most well rated firms ata
10% surcharge for net 10 billing. All sales are
subject to availability, acceptance and verifica-
tion. 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 backorder
automatically uniess CE is instructed differ-
ently. A $5.00 additional handling fee will be
charged for all orders with a merchandise total
under $50.00. Shipments are F.O.B. Ann Arbor,
Michigan. No COD's. 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.
Non-certified checks require bank clearance.

Mail orders to: Communications Electron-
ics;” Box 1002, Ann Arbor, Michigan 48108
U.S.A. Add $7.00 per scanner for U.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO delivery, shipping charges are three
times continental U.S. rates. 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
800-524=4444. In Canada, order toll-free by
calling 800-221-3475. WUI| Telex CE anytime,
dial 671-0155. If you are outside the U.S. or in
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics Inc.
} Regency is a federally registered trademark of Regency
Electronics Inc. AD #080384-E
Copyright © 1984 Communications Electronics

Order Toll Free...call

-800 521-4414

Boo- ‘0777226

‘ COMMUNICATIONS
ELECTRONICS™

Consum

818 Phoenix
Call TOLL-FREE

Prod 'nn

% 1002)0 Ann Arbor. Michigan 48101
-4414 or outside U.5.A. 313-973- &888
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Even though much of the programming transmitted from satellites
contains stereo audio, if you don’t have a stereo demodulator, you
won't hear it in stereo. Unfortunately the price of add-on stereo
demodulators—often hundreds of dollars—can certainly rob you of
the pleasure you'd otherwise gain from stereo reception.

The stereo demodulator that we'll show you how to build costs less
than $80. You can useitto listen to the stereo audio that is transmitted
along with video signals. And you can use it to listen to the many
audio-only programs. Either way, you don't have to wait for terrestrial
TV to start stereo programming. If you have a TVRO, you can listen in
stereo NOW. The story begins on page 51.

NEXT MONTH

ON SALE OCTOBER 23

COLOR-DISPLAY TECHNOLOGY

New technology will make it possible to offer color

displays in many applications.

INTERFACING THE ZX81

Part 4 (which did not run this month due to space
restrictions) shows how you can control a speech
synthesizer with the ZX81 or Timex Sinclair 1000.

SHORTWAVE BROADCASTING CONFERENCE
A look at the Geneva Shortwave Broadcasting Con-
ference (WARC-HFBC) and what it means to you.

AND LOTS MORE!
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We will beat any advertised prje a

BEC KMAN Clrcwtmate® DMM
$ 7995 o

® 3'%-digil. pocket-size mulimeter @
05% Vdc accuracy e diode test @
capaciance ® continuity beeper @
conductance ® 10 amps AC and DC
ranges ® aulo-polanty ® aulo-zero @
auto-decimal

H ITACH I PORTABLE OSCILLOSCOPES

MODEL V-222 (20 mHz) MODEL V-422 (40 mHz)
REG. $695.00 REG. $895.00

MODEL DM73

o Smallest digital multimeter on the markel. ® Probe/

style design makes it ideal for taking measurements in
hard-to-reach tesi areas

B&K PRECISION

100 MHz FREQUENCY COUNTER OUR PRICE

onet xcs Sl A4 A150

® 5 Hz to 100 MHz range ® 8 digit LED
display ® Leading zero blanking ® Low pass
fiter ® BNC Connector input @ Overflow
Indicator ® Battery or AC powered

na ‘%ﬂargen’AC Adaptor included with Model

® 3'%-digil, pocket-size mulimeter ®
0,8% Vdc accuracy e diode test ® hFE
test ® conduclance ® 10 amps AC and
DC ranges ® Aulopolarity ® Aulo-Zero
*® Auto-decimal

NTSC COLOR BAR GENERATOR
MODEL 1251
REG. $995.00

OUR PRICE

‘849°s

* Generales a wide vanety of test signals and patterns for comprehensive testing.
senvicing and adjustment of virtually all types of television and video equipment

® Video patterns include standard NTSC color bars, -IWQ, and staircase at two levels
of burst phase chrominance ® A full assoriment of convergence patlemns, rasler
colors gated or full field multiburst.

CALL FOR SPECIAL PHIBING

® New series of scopes provides high periormance and light weight ® Large 6-inch
rectangular, internal graticule CRT ® Autofocus circuit and scale illumination ® DC
ofisel funcion e Vollage and frequency reading outpuls ® High accuracy —£3%

® High sensitivity — 1 mV/div.

MODEL LBO-5860 OUR PRICE

REG. $2050.00 s 1850

Permits displaying vertical interval test and reference
signals by front panel line seleclor

NTSC VECTORSCOPE
MODEL LVS-5850 OUR PRICE

REG. $2050.00 s 1 8 5 o

Convenient method lor observing and measunng the
relative phase and amplitude of chrominance signal
companents.

LEADER NTSC WAVEFORM MONITOR

FORDHAM

DIGITAL
CAPACITANCE METER
g FREQUENCY COUNTER
MODEL DCM-601
REG. $149.95

OUR PRICE
R PRICE
S 995 MODEL o
79% 1.3149%
® Digital display easy and correct REG. $199.95
readoul ® High accuracy: 100 PPM
05% @ LSi-circuit provides hi

reliability and durability LCB}msplay
provides low power consumption.

® B-digit high frequency counter with a
switch selectable input using single
BNC e Compleiely assembled ® Pre-
Calibrated. Pre-tested

V'Z DC TRIPLE POWER SUPPLYST
REG. $489.00

MODEL WP-708 -
OUR PRICE
=g |

FLUKE 70 73

339995 i

¢ @ -

. Analog Display ® Rotary Knob
® Yolis AC & DC @ Resistance lo 32 Mo

® 10 Amps e Diode Test ® 3200
Counts ® Fast Autorangmg ® Function
Annunciators in Dis| IaL Power-

Up Self Test @ 2 our Eaﬂer\; Lilte
w/Power Down “Sleep Mode”

Test Leads ® VDE & UL Aocm\ral

7te)

*93%

® 0.5% Accuracy
® Manual or Autorange
® 10A + 300 mA Range

*74°

®0.7% Accuracy
& Aulorange Only
® 10 Amp Only

$125°°

® (3% Accuracy

® Dual DC Volimeter ® Triple DC Power Suggy ® Three separate completely
isolated DC power supplies; two 0-20V at 0 one fixed 5V at 4A,

WELLER

SOLDERING STATION

SOLDERING STATION

MODEL EC2000
OUR PRICE

s43Qes =T

o Conlinuously

variable tip

temperature

from 350 10 B50 F e Posilive

MODEL EC1000
OUR PRICE

409+ =

® Manual or Aulorange
@ 10 A + 300mA Range

® Bee

@ |dentical to the EC2000 excep\ LED
Digital temperature readout

per
® Beeper ® “Touch-Hold™ Function

« The EC1000 is dial conirolled

temperature coelhicient sensor inside
the tlip provides tem
o maintain tip lem
point

B Master Charge WY, State

W VISA B COD  residents a0d A
3251 ou 10 $ 50000 ..
$501.00 108 75000 ........
$751.00 10 $100000. . .......

COD's extra (required 25% deposit) | over $1000.00.. ...

Free Catalog on Request

(800) 645-9518

260 Motor Parkway. Hauppauge, N.Y. 11788 in N.Y. State call 800-832-1446

#861 H390100
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EDITORIAL

Satellite TV Reception—
Present and Future

This is the second time this year we're presenting a
special section on Satellite TV. In July, we presented
the basics. This month, you will find a
comprehensive buyers quide. Why are we putting
forth so much effort to present Satellite TV to our
readers?

It has been almost 5 years since we first presented
our Backyard Satellite TV Receiver series by Bob
Cooper. Back then, the Satellite-TV industry was in
the embryo stage. Few manufactured systems
existed. The majority of home satellite systems
were assembled and erected by electronics
enthusiasts like yourself. Information was rare and
difficult to come by. Equipment and parts were hard
to find—and quite expensive when you did find
them. Dish antennas were large; most people were
very lucky if they could get away with using a 6-foot
dish. Performance from component to component
varied drastically. Aligning the various components,
such as a satellite-TV receiver, was genuinely a
nightmare come true.

Today, the Satellite-TV industry is in its infancy.
Manufactured equipment, albeit still expensive
(although much cheaper by yesterday’s standards),
is plentiful. For $1000-$1500, you can own your own
Satellite-TV system, including antenna, receiver,
LNA, and feedhorn. For the additional cost of
installation, you can own this system without the
headache of setting it up. And you can be confident
that the reception will be fairly decent. That's a big
step forward in five years!

The Satellite-TV industry will grow into adulthood
rapidly. Within the next year or two, you will see
tremendous reductions in price and an increase in
performance. Several factors will be responsible for

ART KLEIMAN

those changes: First, semiconductor manufacturers
are realizing the market potential of this industry.
As a result, right now they are spending large sums
on R&D to produce custom IC’s. They have already
successfully produced a complete monolithic LNA.
And they are hard at work applying this same
technology ta receiver design. When production
lines are geared up to produce those IC’s, prices
will drop drastically. The IC’s will obsolete the
necessity for equipment alignment. Also,
performance variations from component to
component will be non-existent. The elimination of
alignment procedures and performance variations,
coupled with the newer, more powerful, satellites
that have been recently launched, will result in
smaller antennas. Where 6-foot dishes were once
required, 4-foot dishes will provide acceptable
pictures.

While this effort to produce custom IC’s is going
on, Japan is gearing up to produce large quantities
of equipment. Within the next year or two, we will
see a flood—no, a tidal wave—of imported satellite
receivers and LNA’s reach the market. This will
exert a tremendous downward pressure on
equipment prices. Within the next year or two, the
price of a complete Satellite-TV system, including
receiver, LNA, feedhorn, and 4-foot dish, will be in
the $300-$400 range. With this in mind, why would
a consumer consider the purchase of a DBS
system? Especially when the projected cost for a
DBS system is in the same price range and channel
selection will be limited.

The Satellite TV industry is growing up. And in the
years to come, you can bet that Radio-Electronics
will be there covering the developments and
presenting them to you, our readers.

L F L.
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The first no-crystal hand-held scanner.

Now you can have the
one scanner you've always
wanted—a no crystal, fully
synthesized hand-held
scanner. The incredible,
Uniden® Bearcat® 100.

Push button programming,

The Uniden® Bearcat” 100 works
just like the full size, no crystal
Uniden® Bearcat® Scanners. Push
button controls tune in all police calls,
fire calls, weather warnings, and emer-
gency information broadcasts, the split
second they happen. Automatically.

All the features you want.

16 channels for storing frequencies.
8 band coverage—including high, low,

To find out more about where to buy the Uniden® Bearcat” 100 or other Uniden" Bearcat® Scanners, call 1-800-S-C-A-N-N-E-R toll free.

Your Uniden” Bearcat®
Dealer wants to hand you
an earful.

UHF and “T” public service bands;
both the 70 cm and 2 meter amateur
bands; plus, for the first time ever, both
the military and federal government
land mobile bands. Both automatic
and manual search, lockout, scan delay,
direct channel access. Even a liquid
crystal display. Flexible antenna, ear-
phone, AC adapter/battery charger
and carry case are included.

uniden

Beancat

CIRCLE 99 ON FREE INFORMATION CARD

See your Uniden® Bear-
cat® Dealer now for a demonstration
of the amazing Bearcat*100. Get com-
plete information about the world’s
first hand-held, no crystal scanner.

SCAN’s 30,000 members know what
others miss! Insider news. Frequency
info. Tech tips. Awards. SCAN Maga-
zine...and more! Send $12 for l-year
membership to the Scanner Association
of North America, 240 Fencl Lane,

Hillside, IL 60162.

Uniden® Corporation of America, Personal Communications Division
6145 Castleway Court, Indianapelis, IN 46250
©1984 Uniden Corporation of America

¥861 H380100
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Learn robotics and

you build thi

New NRI home training
prepares you for a rewarding
career in Americas newest
high-technology field.

The wave of the future is
here. Already, advanced robotic
systems are producing every-
thing from precision electronic
circuits to automobiles and
giant locomotives. By 1990,
over 100,000 “smart’ robots
will be in use.

Over 25,000 New Jobs

Keeping this robot army
running calls for well-trained
technicians. . . people who
understand advanced systems
and controls. By the end of the
decade, conservative estimates
call for more than 25,000 new
technical jobs. These are the
kind of careers that pay
$25,000 to $35,000 a year right
now. And as demand continues

to grow, salaries have no place

to go but up!

Build Your Own Robot
As You Train at Home

Now, you can train for an
exciting, rewarding career in
robotics and industrial control
right at home in your spare
time. NRI, with 70 years of
experience in technology
training, offers a new world of
opportunity in one of the most
fascinating growth fields since
the computer.

You need no experience,
no special education. NRI
starts you at the beginning,
takes you in easy-to-follow,
bite-size lessons from basic
electronics right on through

You get and keep Hero 1 robot with gripper arm and speech synthesizer, NRI
Discovery Lab for electronic experimentation, professional multimeter with

3Y2-digit LCD readout, 51 fast-track training lessons.

key subjects like instru-
mentation, digital and com-
puter controls, servomotors
and feedback systems, fluidics,
lasers, and optoelectronics.
And it’s all reinforced with
practical, hands-on experience
to give you a priceless con-
fidence as you build a program-
mable, mobile robot.

Program Arm and Body
Movement, Even Speech

Designed expecially for
training, your robot dupli-
cates all the key elements of
industrial robotics. You learn
to operate, program, service,
and troubleshoot using the
same techniques you'll
use in the field. It's
on-the-job train-
ing at home!




ndustrial control as

Building this exciting
robot will take you beyond the
state of the art into the next
generation of industrial
robotics.

You'll learn how your
completely self-powered robot
interacts with its environment
to sense light, sound, and
motion. You program it to
travel over a set course, avoid
obstacles using its sonar
ranging capability. Program
in complex arm and body
movements using its special
teaching pendant. Build a
wireless remote control device
demonstrating independent
robot control in hazardous
environments. You'll even
learn to synthesize speech
using the top-mounted
hexadecimal keyboard.

Training to Build a
Career On

NRI training
uniquely incorporates

hands-on building
experience to

Your mobile robot duplicates functions of state-of-

the-art industrial units.

reinforce your learning on a
real-world basis. You get profes-
sional instruments, including a
digital multimeter you'll use in
experiments and demonstra-
tions, use later in your work.
And you get the exclusive NRI
Discovery Lab®, where you
examine and prove out theory
from basic electrical concepts
to the most advanced solid-
state digital electronics and
microprocessor technology.
Devised by an experienced
team of engineers and
educators, your

experiments,
demonstrations, and
equipment are
carefully integrated
with 51 clear and
concise lessons to
give you complete
confidence as you
progress. Step-by-
step, NRI takes you
from the beginning,
through today, and
into an amazing
tomorrow.

Send for Free
Catalog Now

Send for NRI's
big free catalog
describing Robotics
and Industrial
Control plus over a
dozen other high-technology
courses. You'll see all the
equipment you get in detail,
get complete descriptions of
every lesson, find out more
about career opportunities for
trained technicians. There's
no cost or obligation, so send
today. Your action today could
mean your future tomorrow.
If the card has been removed,
please write us today.

NHI NRI SCHOOLS
W McGraw-Hill Continuing
e‘ Education Center

J
®
. n 3939 Wisconsin Ave.
] Washington, DC 20016

WE’'LL GIVE YOU TOMORROW.

¥861 H380L20
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WHAT’S NEWS

“Out-of-this-world”
technicians honored

Mission Specialists George D.
Nelson and James D. van Hoften
have been honored by the Interna-
tional Society of Certified Elec-
tronics Technicians (ISCET) with
the title of Honorary Certified
Electronics Technician. They are
cited for outstanding technical
achievements in space during the
period of April 8-12, 1984, when the
Solar Max satellite was serviced
and returned to operation.

The association of professionally
certified technicians honored the
two astronauts for exemplifying
the highest ideal of the electronics
service industry by:

1. Preparing for the mainte-
nance of high-technology elec-

tronic equipment through study,
training, and retraining.

2. Personal dedication to restor-
ing faulty equipment to a standard
of performance and reliability that
matches or exceeds the original.

3. Performing technically pre-
cise electronics service in the hos-
tile environment of space.

4. Using state-of-the-art tech-
nology testing and service equip-
ment to perform quality service.

5. Demonstrating that adequate
preparation for service is essential
in successful repairs.

The ISCET Board of Governors,
at a special meeting, recognized
the achievement of those two as-
tronauts, working outside the
space shuttle Challenger where
the 5,000-pound Solar Max was

RADIO-ELECTRONICS

NEW LITHIUM BATTERY

Matsushita Electric Co., of Os-
aka, Japan, has started mass
production of the world’s smallest
pin-type lithium battery, 11 mm
long and 2.2 mm wide (0.43 x .087
inch). The new 3-volt battery will
have its first use in ultra-small fish-
ing floats with light-emitting di-
odes (LED’s) for night fishing. The
unit price in Japan is 200 yen (a
little less than one U.S. dollar).

The cathode material is polycar-
bon monofluoride and the anode,
lithium. To mass-produce the bat-
tery, Matsushita has to decrease
dimension tolerances to one-
tenth that of previous models. The
3-volt output is twice that of silver-
oxide or mercury batteries.

Expected uses are in wrist
watches, calculators, micro-
phones, and hearing aids.

MATSUSHITA’s LITHIUM BATTERY, which measures 11 % 2.2 mm, makes a lead pencil look

large.

e
L]

berthed. Nelson and van Hoften
used power tools designed for
weighless conditions to change
and repair electronics instru-
ments. This restored the satellite
to operational health for the first
time in three years and added
years to its useful lifetime.

In congratulating the two astro-
nauts, ISCET Chairman, John Krier
CET, of Wichita, KS, cited the ex-
tremely difficult and delicate work
required to repair the electronics
box for the Coronagraph-Polar-
imeter, an instrument that was not
designed to be repaired in space.

Nelson, a Ph.D. in Astronomy,
and van Hoften, a Ph.D. in
Hydraulic Engineering, both
trained for product servicing in
space in special water tanks at the
Lyndon B. Johnson Space Center
in Houston, TX, and the George
Marshall Space Flight Center in
Huntsville, AL.

New solid-state switch
turns on in 1 microsecond

A new high-power switch, de-
veloped for radar transmitters, is
50 to 100 times as fast as compara-
ble devices. Developed by West-
inghouse Electric Corp’s semicon-
ductor division, the T62R is a two-
terminal, four-layer reverse block-
ing thyristor. Its switching transi-
tion is so rapid that the device
conducts a pulse current of up to
2500 amperes within one micro-
second of turn-on.

The rapid transition is attained
by using a high, fast-rising trigger-
ing voltage. That voltage produces
a displacement current over the
entire junction, activating all areas
of the cathode emitter simul-
taneously. The required trigger im-
pulse can be produced by
capacitive discharge through a
step-up transformer. R-E
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Whether you're pursuing a proud hobby...or earning
a living, don’t trust the accuracy of your measure-
ments to anything less than Heathkit instruments.

Our Kits are a little bigger, more rugged than “dis-
posable” instruments that discourage self-servic-
ing. Performance is superior, too. Just check the
specs on our new 10-4360 Scope and I0A-4200
Time-Voltage Module.

Get to know our full line of instruments. They're
built by experienced hands. Your hands. So they’ll
save money and help you do a better job. Heathkit
instruments. Don't trust your pride or money to
anything less.

Heathkit instruments. Some buy
them for pride...some, (o save money.

Professional specs for serious users

(1] 1G-4244 Scope Calibrator. <1 ns
rise time. 0.015% tolerance.

{2] 10-4205 Dual-Trace 5 MHz Scope.
10mV/cm sensitivity.

(3] IT-2232 Component Tracer.
Checks circuits without power.

[4] |P-2718 Power Supply. Fixed or
adjustable supply. 5 to 20 VDC.

[5/ 1G-1271 Function Generator.
Sine, square, triangle waveforms.
0.1 Hz to 1 MHz.

(6] 1G-1277 Pulse Generator. 100 ns
to 1 sec width pulses.

[71 IT-5230 CRT Tester.
cleans, restores CRT's.

Tests,

(2] IM-2264 DMM. True RMS read-
ings. Analog metering, too.

[3] IM-2420 Frequency Counter. 5Hz
to 512 MHz. Ovenized oscillator.
Includes period and frequency
modes.

fi] IM-2215 Hand-held DMM. Five

DC ranges. Accuracy: =0.25% of
reading +1 count.

] 1T-2250 Capacitance Meter. 199.9
pF to 199.9 mF. Auto ranging.

(12 10-4360 Scope and 10A-4200
Time/Voltage Module. Triple trace,
60 MHz, <7 ns rise time. I0A-4200
controls CRT cursor and multi-
function display.

Heathkit instruments.
The professional

e NOTre
measurement
for your

money
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Take another look at the instruments
you should be building.

FREE

COLOR HEATHKIT CATALOG
Mail this coupon to:

Heath Company, Dert. 020-224

Benton Harbor, Ml 49022

Name

Address

Heathkit

A subsidiary of Zenith Electronics Corporation

City

|
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VIDEO NEWS

DAVID LACHENBRUCH

CONTRIBUTING EDITOR

® RCA’s Audio-Video System. RCA which
discontinued sale of audio products a decade ago,
is coming back to sound, adding high-end audio to
its high-end video in a unique system called
Dimensia, which RCA describes as “intelligent
audio-video.” The heart of Dimensia is a new R6-
inch color monitor-receiver, rack-mounted with
other audio and video components, which can
include a VCR, AM-FM tuner, record turntable,
audio cassette-recorder, and a CD player.

The various components are designed to be
connected one to the other—in series—with
special connection cables. The complete system is
integrated so that everything can be operated by
means of one 52-button handheld infrared
remote-control unit. For example, without leaving
his easy chair, the user can command the audio
cassette recorder to tape bands two and four from
the compact-disc player, while the VCR is
showing a movie. The programming is done with
the aid of on-screen prompts on the TV monitor,
which then confirms the commands to avoid
mistakes.

The on-screen prompts include such key words
as TIME, PLAY, RECORD, STOP, FAST, REPEAT, PAUSE,
BAND, PAGE, AUDIO A and AUDIO B, SEEE, SLOW,
MEMORY, CLEAR, SCAN, STATUS, ANTENNA, MUTE,
VOLUME, TRACK, and PREVIOUS CHANNEL.
Components may be purchased all at once or a
few at a time and carry the RCA brand name but
are made to RCA’s specifications by Hitachi,
which also manufactures RCA’s VCR's.

® Sanyo Enters 8mm. A third company
announced its entry into the American market
with a VCR designed around the new 8mm video
format. While the first two—FEastman Kodak and
Polaroid—are photography firms making their
debuts in home video with combination camera-
recorders, or camcorders, the third is an old-line
home-video firm.

The company is Sanyo, and its VCR is a deck
without built-in camera, weighing just 2.4
pounds, which makes it the lightest VCR
announced so far. Sanyo is expected to start
selling the new deck here at a suggested list price
of about $1,500 in the fourth quarter of this year.

The companion to the new deck is a unique video
camera that looks like a 35mm still camera and
accepts standard 35mm lenses.

Sanyo, which was the first company to produce
both Beta and VHS-format VCR's, now is the first
to offer all three VCR formats. The company’s
subsidiary, Tokyo Sanyo, makes VHS recorders
that are sold in the United States under Sanyo’s
Fisher brand name. Sanyo also is expected to be
the first brand to offer camcorders in two
different formats—the Betamovie under the
Sanyo brand, and the VHS VideoMovie under the
Fisher name.

Meanwhile, it was announced in Japan that
Pioneer would enter the 8mm video field with a
model of its own manufacture, which would be
sold on the Japanese market, but for which the
company has no export plans. It will be the first
VCR to be made by Pioneer, which offers a Sony-
produced Beta Hi-Fi recorder under its own name
on the Japanese market.

Sony, meanwhile, announced it would
manufacture 8mm videotape cassettes in Japan,
but has detailed no plans on 8mm VCR hardware.

® CBS Discontinues Videodiscs. Three
months after RCA announced it was
discontinuing production of CED videodise
players (Radio-Electronics, July 1984 ), CBS
said it was ending production of discs for the
system. CBS had been the only source other than
RCA for pressing of the capacitive disecs and
originally had planned to continue disc output,
but noted that its volume declined sharply after
RCA’s announcement. RCA said it planned to
continue producing the discs for at least three
years and longer if the demand warrants. RCA
and the movie studios continue to announce new
releases in the CED format.

After the closeout of CED players here, the only
videodisc players on sale in the United States will
be in the Laservision format, under the brand
names of Pioneer, Magnavox, and Sylvania. The
VHD format, developed by JVC, is on sale in
Japan by most video manufacturers there, but it
has not been introduced in any other countries. R-E



Now there’s a
new breed of
Beckman Industrial
Corporation hand-
held DMMs 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 a more rugged meter than our
HDs.

Drop Proof

Constructed of double-thick
thermoplasties, 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 pro-
tected up to 1500 Vde or 1000 Vrms.
Current ranges are protected to
2A/600V with resistance ranges
protected to 600 Vde. Transient pro-
tection extends up to 6KV for 10
microseconds.

More Meter for
Your Money
For starters you can get 2000
hours of continuous use
CIRCLE 7 ON FREE INFORMATION CARD

from a common 9V
transistor battery.
You can run in-circuit
diode tests and check
continuity. You even
get a one year warranty.

The 0.25% basic de volt accu-
racy HD meters serve you with 7
functions and 27 ranges. The HD
110 also gives you 10 AMPS ac and
de. 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 distribu-
tor, write Instrumentation Prod-
ucts Division, Beckman Industrial
Corp. A Subsidiary of Emerson
Electric Company. 630 Puente
Street, Brea, CA 92621 (714)

773-8111.
o
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SATELLITE TELETEXT

NEWS

GARY ARLEN
CONTRIBUTING EDITOR

SPACENET I
Structure Arrangement

EARTH FACING
ANTENMA PANEL
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@ Spacenet I in place. Spacenet I, GTE’s first
communications satellite, is now in orbit at 120°
west longitude. The new satellite covers all 50
states and has dual mode C- and Ku-band
capability. The bird, launched in late May aboard
an Ariane rocket, is the first of three GTE
satellites. Video programmers using the satellite
include Bonneville Telecommunications and
American Christian Television System, along
with several voice and data services.

® Satellite viewing rights. Two legislative
proposals now making their way through Capitol
Hill will make it easier for satellite earth-station
users to pick up whatever satellite programming
they want. The “Satellite TV Viewing Rights Act
of 1884," as the bills are called, would force pay
TV and cable networks to deal with private dish
owners.

Although Washington insiders concede that the
proposed laws won't make it through Congress in
this busy election year, they hope that the current
examination will lay a foundation for passage of
similar bills next year. The Senate version,
introduced by Sen. Barry Goldwater and others,
affirms the legality of TVRO reception of non-
scrambled signals, allowing users to watch
anything they can pick up. However, it bars the
manufacture and sale of unauthorized decoders
that make it possible for users to receive
encrypted signals; that last point was considered

a necessary compromise to satisfy program
producers. The House version of the bill wants to
establish a formula of rates and terms for
receiving scrambled signals—forcing pay-TV
networks to deal with TVRO users.

The bills are strongly endorsed by SPACE and
other private satellite groups. Supporters are
encouraging TVRO owners to write to their
Congressmen and Senators to support the plans,
now known as HR. 8176 in the House of
Representatives and 8. 2437 in the Senate.

® Teletext news bits. The final draft of the
North American Basic Teletext Specification, a
70-page technical document spelling out precise
details for making teletext reception and
transmission equipment, has been published. The
U.8. Electronic Industries Association (R001 Eye
St. NW, Washington, DC 20006) and the Canadian
Videotex Consultative Committee have agreed on
the engineering details spelled out in the
document (EIA Interim Standard #14).

@ Motorola Semiconductor Products has
developed a Raster Memory System (RMS) a two-
IC microprocessor set that can support the
widely used NAPLPS videotex format; it sells for
only about $20. RMS has 640 x 500 resolution
and can handle vertical or horizontal scrolling,
displaying up to 3R colors simultaneously. It uses
VLSI processing, which can convert a graphics
program stored in memory to the video stream,
producing high-resolution displays. The two-IC
RMS set consists of the MC68486 raster memory
interface and the MC88487 raster memory
controller; it is highly programmable, and is
designed to operate with three of Motorola's
microprocessors.

® Mullard, the British-based IC-making
subsidiary of Philips, will offer an NTSC version
of its “computer controlled teletext” IC set. The
company says the IC's, which support World
System Teletext, could be built into TV sets by
mid-1985, adding barely $50 to retail prices of TV
receivers. The IC’s are modifications of Philips’
Euro CCT IC’s (SAABR40) and offer higher-
resolution characters and an eight-page storage
capacity, plus a new video-input processor. R-E



Meet Our New LogicScope 136.
.. . A 'True Dual Trace 10 MHz
Digital Storage Scope. Only $495.

LogicScope
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True Dual Trace * 10 MHz Real Time Bandwidth ¢ 3 Input Channels ¢ I/O Port
Digital Waveform Storage ¢ Boolean Waveform Operations ¢ Audio Functions
8.25(L)x4.5(D)x 1.75 (H) Inches ¢ 1.25Pounds * 9 Volt Battery/AC Operation

Consider the LogicScope 136

m The LogicScope 136 is the next logical step in test instru-
mentation for you. It combines many of the features and capa-
bilities of sophisticated logic analyzers and oscilloscopes . . .
and it fits in your hand. Never before has so much technology
been available in so small an instrument, at such a low price.
m The pocket-sized LogicScope 136 is made possible by a
patented breakthrough in display technology. The conven-
tional cathode ray tube has been replaced by a unique array of
400 LED's that permits simultaneous display of two digital
waveforms.

B The 136 can be used for viewing single shot events, or
repetitive waveforms. It can be operated in real time mode, or
in memory mode which permits acquisition and storage of up to
24 128-bit waveforms. These can be recalled, logically com-
pared (AND, OR, EXCLUSIVE OR) to other stored/input
waveforms, or output to an external device via an RS 232 port.
B Its very low cost, convenience and ease-of-use make the
LogicScope the ideal instrument, for designing, troubleshoot-
ing or repairing digital systems.

Consider its Engineering & Field Service Applications:
B On microprocessor-based systems, check the timing rela-
tionship of various parameters relative to the system clock and
other key events. Its storage capability allows visual and logi-
cal comparison of non-repetitive waveforms to known refer-
ence signals. Output in the start-up of the digital device can be
compared to reference signals to determine the operating state
of the device. Questionable waveforms can be stored for analysis.
® Its light weight and small size make the LogicScope conve-
nient to take on every service call. The 136 provides much
more information for trouble shooting a digital system or pe-
ripheral thdn a logic probe or digital multimeter, without hav-
ing to lug an oscilloscope or logic analyzer along.

Contact us for the name of your local distributor

POCC(ET teCHNOLOCGY, INC.
7320 Parkway Drive, Hanover, MD 21076
301-796-3300
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Learning electronics
IS 1O pichic.

.

At an level it takes
work and a few

sacrifices. But with
CIE, its worth it.



Whoever said, “The best
things in life are free] was writing a
song, not living a life. Life is not
just a bowl of cherries, and we all

ow it.

You fight for what you get. You
get what you fight for. If you want a
thorough, practical, working knowl-
edge of electronics, come to CIE.

You can learn electronics by
spending some hard-working time
at home. Or, would you rather go
bowling? Your success is up to you.

At CIE, you earn your diploma.
It is not handed to you simply for
putting in hours. Butthe hoursyoudo
put in will be on your schedule, not
ours. You don’t have to go to a class-
room. The classroom comes to you.
Why electronics training?

Today the world depends on
technology. And the “brain” of
technology is electronics. Every
year, companies the world over are
finding new ways to apply the
wonders of electronics to control
and program manufacturing,
processing...even to create new
leisure-time products and services.
And the more electronics applica-
tions there are, the greater the need
will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently.
That means career opportunities in
the eighties and beyond.

Which CIE training fits you?

Beginner? Intermediate?
Advanced? CIE home study courses
are designed for ambitious people
at all entry levels. People who may
have:

1. No previous electronics knowl-
edge, but do have an interest in it;
2. Some basic knowledge or experi-
ence in electronics;

3. In-depth working experience or
prior training in electronics.

You can start where you fit and
fit where you start, then go on from
there to your Diploma, an Associate
Degree if you want it, and career.
Mang people can be taught
ele nics.

There is no mgstery to learning
electronics. At CIE you simply start
with what you know and buil’fﬂ on it
to develop the knowledge and tech-
niques that make you a specialist.
Thousands of CIE graduates have
learned to master the simple prin-
ciples of electronics and operate or
maintain even the most sophisti-
cated electronics equipment.

CIE specializes in electronics.

Why CIE? CIE is one of the
largest independent home study
schools that specializes in electron-
ics. Nothing else. CIE has the elec-

tronics course that’s right for you.

Learning electronics is a lot
more than memorizing a laundry list
of facts about circuits and transis-
tors. Electronics is interesting! It is
based on recent developments in the
industry. It's built on ideas. So, look
for a program that starts with ideas
and builds on them. Look to CIE.
Programmed learning.

That’s exactly what happens
with CIE’s Auto-Programmed®
Lessons. Each lesson uses famous
“programmed learning” methods to
teach you important principles. You
explore them, master them complete-
ly, before you start to apply them.
You thoroughly understand each
step before you go on to the next.
You learn at your own pace.

And, beyond theory, some
courses come fully equipped with
electronics gear (the things you see
in technical magazines) to actuall
let you perform hundreds of check-
ing, testing, and analyzing projects.
Experienced specialists work
closely with you.

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

CIE offers you an Associate
Degree.

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
of 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 be a real mark
in your favor...government-certified
proof of your specific knowledge
and skills.

Today is the day. Send now.
Fill in and return the postage-
free card attached. If some ambitious
person has removed it, cut out and
mail the coupon. You'll get a FREE
school catalog plus complete infor-
mation on independent home study.
For your convenience, we'll try to
have a CIE representative contact
you to answer any questions you
may have.
Mail the card or
the coupon or write
CIE (mentioning the
name and date of
this magazine) at:
1776 East 17th
Street, Cleveland,
Ohio 44114.

>
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. c l Cleveland Institute of Electronics, Inc. REgads
1776 East 17th Street, Cleveland, Ohio 44114

I 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...
I plus my FREE package of home study information.

Print Name
l Address Apt
. City. State Zip
. Age Area Code/Phone No /-
I Check box for G.1. Bill bulletin on Educational Benefits: [1 Veteran [J Active Duty
. MAIL TODAY!
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LETTERS

CABLE-TV DESCRAMBLING

A few comments about the Ca-
ble-TV Descrambling article pub-
lished in your February 1984 issue.
First, in order to obtain the correc-
tion signal shown in Fig. 8-e, the
680-ohm resistor, R10, should be
connected to pin 12 instead of pin
5 of 1C2. The foil pattern must be
modified.

Secondly, one of the multi-
vibrators of 1C2 delays the correc-
tion signal. Changing R18 to a 100-
kilohm trimmer potentiometer al-
lows one to adjust the proper de-
lay.

Finally, for those who have diffi-

culty finding the inductors T1, T2,
and L2, the following seems to
work fine: Replace T1, T2, and L2
with 0.1-pH fixed inductors: Re-
place C1, C3, and C18 with 100, pF
trimmer capacitors.

SENCER YERALAN

Columbia, MO

IRKSOME PRACTICES

| find two things done by most of
the electronics, computer, and
mechanic/science magazines
most irksome. The first is demon-
strated on page 86 of the May 1984
issue of Radio-Electronics, and re-
lates to the use of the letters

WRITE TO:

LETTERS
Radio-Electronics
200 Park Ave South
New York, NY 10003

TRS-80. By that, | assume you
mean any of the several models of
TRS-80 available. Yet the program
doesn’t work on my Color Com-
puter, a TRS-80, and it most as-
suredly won’t work on any of the
TRS-80% that fit into the business
category like the Tandy 2000, the
Model 16B, or the 712, which, un-
less | am blind, don’t even have a
cassette port. If you doubt me just
look at the Radio Shack computer-
products catalog Number RSC-11:
It's the “1984 TRS-80 Catalog”. In
short, then, please specify which
TRS-80 you mean!

The other infuriating item,

A< PRECISION Tl Steci OSCILLOSCOPES

... MODEL 1590P

REG
$1995.00

m—

100 MHz 8-TRACE
4 CHANNEL

DUAL TIME

MODEL 1570P

REG
$1395.00

80 MHz QUAD INPUT
DUAL TIME

7 $1095%

MODEL 1560P

REG
$1150.00

60 MHz
TRIPLE TRACE

MODEL 1540P

REG
$950.00

40 MHz
DUAL TRACE

— MODEL 1479BP

REG
$795.00

DUAL TRACE

1 $635°

(LG

! REG
""‘-;' $695.00

| MODEL EE-482

20 MHz
DUAL TRACE Eeico)

n $450°

For Orders
$25-100...
$100-$500.

SHIPPING CHARGES

MODEL 1476A

DUAL TRACE

1w $435%

ADD

Ao 5709"‘

MODEL 31B-430

SINGLE TRACE (knista)

e $SI18Q%

Send Purchase Order, Check,

$6.50 Money Order or C.O.D.

e or Call Toll Free
$15.00 800'223-0826

ELECTRONICS
770 Amsterdam Ave., New York, NY 10025

B Write for FREE 136 page Catalog @

$500- 5750 :
$750-andup............
Parcel Post . .. ... $20.00

MASTER CARD ° VISA

RADIO-ELECTRONICS

[
n

CIRCLE 90 ON FREE INFORMATION CARD

in N.Y. State (212) 865-5580



Build your own IBM PC compatible
and save hundreds of dollars.

Heath proudly announces
the NEW HS-151 Desktop and
HS-161 Portable computers.

One of the world's largest software
libraries has IBM's name on it.

Now you can run that software on
Heath's new IBM PC compatible
computers, available in easy-to-
build kits.

Can you build one of these comput-
ers? 85% of our first-time customers
ask the same guestion. And the
answer is 100% yes. You can.

In fact, you should build one. You'll
save a lot of money while learning
about computers in general and the
Heath PC's in particular.

Build confidence...and your new
computer...one step at a time. Two
main circuit boards come to you
pre-assembled and factory-tested.
So that you can build the three other
boards, we include a test soldering
board plus helpful soldering instruc-
tions to make sure you get it right.
Our instruction manuals are easy to
understand, thorough and packed
with cogent illustrations. And once
it's built, the computer guides you

through a full range of included disk-
based diagnostics.
Expert advice is only a phone call
away, should you need it. You'll
reach a trained consultant whose
specialty is talking sense, not jargon.
We'll do whatever's necessary to
make our pledge come true: “We
Won't Let You Fail." Our entire
business depends on that
simple promise.
Experience a little won-
der and a lot of pride. Save
money, too, by building the high-
est quality personal computer. The
Heath PC's have 128K RAM stan-
dard (expandable to 640K), a pro-
fessional keyboard, dual 360K disk
drives and optional Winchester.
These machines are truly complete.
Both are color capable and
MS*-DOS is included.
Check out the Heath PC computers
today. IBM compatibility means
they'll run the most popular soft-
ware. And, with the money saved by
building a kit, think of all the periph-
erals and software you can buy!

HS-151 Desktop
PC with stan-
dard floppy
disk drive

or optional
hard disk.

CIRCLE 38 ON FREE INFORMATION CARD

CIRCLE READER SERVICE
CARD. Get more information on the
most rewarding personal comput-
ers. The HS-151 Desktop PC and
HS-161 Portable PC.

*MS is a registered trademark of
Microsoft Corporation

For computing on the go...
the HS-161 Portable.

The HS-161 has the same features as
the HS-151. Amber Monitor included.
Convenient keyboard folds up, two
disk drives fold down.

CP-230
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which one individual can never
change, is the baloney handed out
by manufacturers. Do you truly
believe that when you buy a car
with certain things “standard”—
like the radio or air conditioner—
you do not pay extra for those
“standard” features as the man-
ufacturer would have you believe?
The “extra” is just incorporated
into the sticker price. That same
kind of hype is used in many ways
by many companies. Not the least
of which is Apple’s claim that the

Maclntosh is a 32-bit machine
when even Motorola, the IC’s
manufacturer, says it is a 16-bit de-
vice. If, as you indicate in your in-
sert, you use 32-bit only as long as
we remember that you are “refer-
ring to the microprocessor’s inter-
nal architecture”, and not make
such a designation each time you
refer to the Maclntosh as being a
“32-bit” machine then, by the
same designation you must always
refer to the TRS-80 Color Comput-
er as a 16-bit machine, because it

IT WASN’T OUR [DEA
ADD TWO NEW SIZES
TO OUR LINE OF
ACE BREADBOARDS.

AP PRODUCTS INCORPORATED
9450 Pineneedle Dr. ® Box 540

IT WAS YOURS.

Good ideal You told us you wanted to build
larger projects. And, that you needed big-
ger breadboards to build them. Well, our
two new A P PRODUCTS All Circuit

Evaluators are just what you had
in mind.

The ACE 245 has 25% more capacity

than our previous largest bread-
board. It has a circuit building
matrix of 4520 solderless, plug-
in tie-points. And, if bigger
is better our new ACE 254
has a circuit building
matrix of 5424

solderless tie-points.

For the

AP PRODUCTS
dealer near you
call TOLL FREE
800-321-9668.
(In Ohio, call
collect

(216) 354-2101.)

Mentor, Ohio 44060
(216) 354-2101
TWX: 810-425-2250
In Europe, contact A P PRODUCTS * GmbH

Baeumlesweg 21 » D-7031 Weil 1 » West Germany

CIRCLE 87 ON FREE INFORMATION CARD

uses a 6809 microprocessor, as
does the business/industry-ori-
ented GIMIX system, and several
other systems. The 6809 is 8/16, just
as the 68000 is 16/32. You get what
you pay for! Please don’t continue
Apple’s hype; you do a disservice
to those who make truthful claims,
such as Radio Shack, who has at
least one machine that uses the
68000.

HENRY C. GERNHARDT, Jr.
Huntington, WV

INVERTING OP AMPS

I have been reading Radio-Elec-
tronics for the past three years and
like it very much. Since | am study-
ing electronics in preparation for
my career, | have been reading
your back-to-school series of arti-
cles with great interest. The article
in the May 1984 issue, which cov-
ered inverting op-amps (which
was covered at school two weeks
ago), was confusing in a way and
Id like to take some time to clarify

*lp =ZEROD IN IDEAL DEVICES

-R2
Vo=vi % (7,

FIG. 1

the point.

The article became confusing
with so many negative values
being used. | thought that it
should be emphasized that the
gains stated in the example 5-b is
not a negative gain (loss of signal),
but a positive gain (Vo1 > Vi)
with a 180° phase shift
(+Vin=—Vour) | have found it
much easier to note the fact that
the signal is inverted, rather than
writing a negative sign in front of
the gain value.

Also, in Fig.1, C2is connected in
a reverse polarity. It should be

continued on page 28



NEW!

uniden
|
Products

Communications Electronics;
the world's largest distributor of radio
scanners, is pleased to announce
that Bearcat brand scanner radios
have been acquired by Uniden Corp-
oration of America. Because of this
acquisition, Communications Elec-
tronics will now carry the complete
line of Uniden Bearcat scanners, CB
radios and Uniden Bandit™ radar
detectors. To celebrate this acqui-
sition, we have special pricing on the
Uniden line of electronic products.

Bearcat? 300-E

List price $649.95/CE price $339.00
7-Band, 50 Channel ® Service Search ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50, 118-136 AM, 144-174,421-512 MHz.
The Bearcat 300 is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a bright green fluo-
rescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now has these added
features: Service Search, Display Intensity Control,
Hold Search and Resume Search keys, Separate
Band keys to permit lock-in/lock-out of any band for
more efficient service search.

Bearcat® 20/20-E

Llst prsce 5449 95;‘CE price $269.00
® Cry 1 ¢ Searches

AH Jllreraﬂ and Public Service bands e AC/DC
Priority Channel ® Direct Channel Access ® Delay
Fraquency range 32-50, 118-136 AM, 144-174, 420-512 MHZ.
Find an easy chair. Turn on your Bearcat 20/20
and you're in an airplane cockpit. Listening to all
the air-to-ground conversations. Maybe you'll pick
up an exciting search and rescue mission on the
Coast Guard channel. In aflash, you're back on the
ground listening as news crews report a fast
breaking story. Or hearing police and fire calls in
your own neighborhood, in plenty of time so you
can take precautions. You can even hear ham radio
transmission, business phone calls and govern-
ment intelligence agencies. Without leaving your
easy chair. Because you've got a Bearcat 20/20
right beside it.

The Bearcat 20/20 monitors 40 frequencies from
7 bands, including aircraft. A two-position switch,
located on the front panel, allows monitoring of 20
channels at a time.

Bearcat® 210XL-E

List price $349.95/CE price $209.00
6-Band, 18 Channel ® Crystalless ® AC/DC
Frequency range 32-50, 144-174, 421-512 MHz
The Bearcat 210XL scanning radiois the secondgener-
ation scanner that replaces the popular Bearcat 210
and 211. It has almost twice the scanning capacity of
the Bearcat 210 with 18 channels plus dual scanning
speeds and a bright green fluorescent display. Auto-
matic search finds new frequencies. Features scan
delay, single antenna, patented track tuning and more.

Bearcat® 260-E

List price $399.95/CE price $249.00
8-Band, 16 Channel ® Priority ® AC/DC
Frequency range 30-50, 138-174, 406-512 MHz
Keep up with police and fire calls, ham radio operators
and other transmission while you're on the road with a
Bearcat 260 scanner. Designed with police and fire
department cooperation, its unique, practical shape
and special two-position mounting bracket makes hump
mounted or under dash installation possible in any
vehicle. The Bearcat 260 is so ruggedly built for mobile
use that it meets military standard 810c, curve y for
vibration rating. Incorporated in its rugged, all metal
caseisaspecially positioned speakerdelivering 3 watts
of crisp, clear audio.

NEW! Bearcat® 201-E

List price $279.95/CE price $179.00
9-Band, 16 Channel ® Crystalless ® AC only
Priority ® Scan Delay ® One Key Weather
Frequency range 30-50, 118-136 AM, 146-174, 420-512 MHz
The Bearcat 201 performs any scanning function you
could possibly want. With push button ease, you can
program up to 16 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear.

NEW! Bearcat® 180-E

List price $249.95/CE price $149.00

8-Band, 16 Channel ® Priority ® AC only
Frequency range: 30-50, 138-174, 406-512 MHz
Police andfire calls. Ham radio transmissions. Business
and governmentundercover operations. You can hearit
all on a Bearcat 180 scanner radio. Imagine the thrill of
hearing a major news event unfold even before the
news organizations can report it. And the security of
knowing what's happening in your neighborhood by
hearing police and fire calls in time to take precautions.
There's nothing like scanning to keep you in-the-know,
and no better way to get scannerradio performance ata
value price than with the Bearcat 180.

Bearcat® 100-E

The first no-crystal programmable handheld scanner.
List price $449.95/CE price $234.00/SPECIAL!
8-Band, 16 Channel ® Liquid Crystal Display
Search ® Limit ® Hold ® Lockout ® AC/DC
Frequency range: 30-50, 138-174, 406-512 MHz

The world's first no-crystal handheld scanner has
compressed intoa 3" x 7" x 11" case more scanning
power than is found in many base or mobile scanners.
The Bearcat 100 has a full 16 channels with frequency
coverage that includes all public service bands (Low,
High, UHF and "T" bands), the 2-Meter and 70 cm.
Amateur bands, plus Military and Federal Government
frequencies. It has chrome-plated keys for functions
that are user controlled, such as lockout, manual and
automatic scan, Even search is provided, both manual
and automatic. Wow...what a scanner!

The Bearcat 100 produces audio power output of 300
milliwatts, is track-tuned and has selectivity of better
than 50 dB down and sensitivity of 0.6 microvolts on
VHF and 1.0 microvolts on UHF. Power consumption is
kept extremely low by using a liquid crystal display and
exclusive low power integrated circuits.

Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. The Bearcat 100 is in
stock for quick shipment, so order your scanner today.

Bearcat® DX1000-E

List price $649.95/CE price $489.00
Frequency range 10 kHz to 30 MHz.
The Bearcat DX1000 shortwave radio makes tuning in
London as easy as dialing a phone. It features PLL
synthesized accuracy, two time zone 24-hour digital
quartz clock and a built-in timer to wake you to your
favorite shortwave station. It can be programmed to
activate peripheral equipment like a tape recorder to
record up to five different broadcasts, any frequency,
any mode, while you are as|eep or at work. It will receive
AM, LSB, USB, CW and FM broadcasts.

There's never been an easier way to hear what the
world has to say. With the Bearcat DX1000 shortwave
receiver, you now have direct access to the world.

Uniden® PC22-E

List price $159.95/CE price $99.00

The Uniden PC22 is a40 channel AM remote mobile CB
radio. It'sthe answer fortoday's smallercars which don't
always provide adequate space for mounting. Since all
the controls are on the microphone, you can stash the
“guts" in the trunk. The microphone has up/down
channel selector, digital display, TX/RX indicator and
external speaker jack. Dimensions: 5%" W x 77" D x
112" H. 13.8 VDC, positive or negative ground.

QUANTITY DISCOUNTS AVAILABLE
Ordertwo scanners atthe same time and deduct
19, for three scanners deduct 2%, four scanners
deduct 3%, five scanners deduct 4% and six or
more scanners purchased at the same time
earns you a 5% discount off our super low
single unit price.

Extraneous Sigmals \ i

Extraneuus Signals

Both Bandit™ radar detecturs feature EDLT.™ the
Electronic Data Interference Terminator that edits-out
false alarm signals

CIRCLE 26 ON FREE INFORMATION CARD

Uniden® PC33-E

List price $59.95/CE price $44.00

The Uniden PC33 boasts a super-compact case and
front-panel mike connector to fit comfortably in today's
smaller cars. Controls: Power & Volume, Squelch;
Switches: ANL. Other features of the PC33 include
Graduated LED “S"/RF Meter, Digital channel indicator.
Dimensions: 6" Wx 6" D x 1%" H. £13.8 VDC

Uniden® PC55-E

List price $89.95/CE price $59.00

The full featured Uniden PC55 front-panel mike con-

nector makes installation easier when space is afactor.
It has ANL, PA-CB, Channel 9 and RF Gain switches.
LED“S"/RF meter, TX lite, PA & external speaker jacks.
Dimensions: 8" W x 6" D x 1%" H. £13.8 VDC.

=g TM
Bandit” Radar Detectors
Now that everyone else has taken theirbest shot at
radardetection, the Uniden Bandit™ hasdone them
one better...with E.D.I.T.]" the Electronic Data
Interference Terminator that actually edits-out
false alarm signals.

The Bandit 55, features aconvenient brightness/
dimmer control for comfortable day or night driving,
plus a handy highway/city control for maximum
flexibility wherever you drive. The Bandit 95 Remote,
is a two-piece modular unit that lets you mount the
long-range radar antenna behind the grill, out of
view. The ultra-compact control unit can then be
inconspicuously tucked under the dash or clipped
tothe visor.Order Bandit55-E for$119.00 eachor
the Bandit 95-E Remote for $139.00 each.

OTHER RADIOS AND AOOESSORI‘ES
FB-E-E Frequency Directory for Eastern U.S.A.....
FB-W-E Frequency Directory for Western U.S. n
BC-WA-E Bearcat Weather Alert™ ...........
ABO-E Magnet mount mobile antenna . :
ATO-E Base stationantenna............ccocivnnens
Add $3.00 shipping for all accessories ordered at thesametlma
Add $3.00 shipping per scanner antenna.

BUY WITH CONFIDENCE
To get the fastest delivery from CE of any
product in this ad, send or phone your order
directly to our Scanner Distribution Center”
Michigan residents please add 4% sales tax or
supply your tax I.D. number. Written purchase
orders are accepted from approved govern-
ment agencies and most well rated firms at a
10% surcharge for net 10 billing. All sales are
subject to availability, acceptance and verifica-
tion. 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 backorder
automatically unless CE is instructed differ-
ently. A $5.00 additional handling fee will be
charged for all orders with a merchandise total
under $50.00. Shipments are F.O.B. Ann Arbor,
Michigan. No COD's. 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.
Non-certified checks require bank clearance.

Mail orders to: Communications Electron-
ics;” Box 1002, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scanner, radar detectoror
CBor $12.00 per shortwave receiver for U.P.S.
ground shipping and handling in the continental
U.S.A. For Canada, Puerto Rico, Hawaii, Alaska,
or APO/FPO delivery, shipping charges are
three times continental U.S. rates. 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 800-221-3475. WUI Telex CE anytime,
dial 671-0155. 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” Ad# 070184-E
1 Bearcat is a registered trademark of Uniden Corporation.
Copyright® 1984 Communications Electronics

OrderToll Free...call

1-800-521-4414

4l COMMUNICATIONS
ELECTRONICS™
Consumer Products Division

B18 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U S A
Call TOLL-FREE BOO-521-4414 or outside U.5.A. 313-973-8888

#861 4380100
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* 10A + mA Range SERIES

e Beeper ~ MULTIMETERS

* “Touch-Hold’

Function » Analog Display = Rotary Knob e Volts AC &
DC e Resistance to ¢ 32 M{le 10 Amps ¢ Diode
Test ® 3200 Counts ® Fast Autoranging » Function
Annunciators in Display ¢ Power-Up Self Test

® 2000 + Hour Battery Life w/ Power Down “Sleeg|
Mode”  New Test Leads = VDE & UL Approval

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW
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== S o e
8 INCLUI
™ * 1mVldivision sensitivity to 70
s o5 MODEL 5329 95 MODELS Now with HI/LO Drive MHz
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* Isolated 0- , continuously supplies * Four-input operation provid
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c:fg FUNCTION GENERATORS APACITANCE METERS
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V-1050F

100 MHz Quad Trace
wldelay sweep

V-650F$939 5

60 MHz Dual Trace
w/delay sweep

HI-PERFORMANCE
PORTABLE
OSCILLOSCOPES

PRICE DOES NOT INCLUDE
PROBES. PROBES $50. A PAIR
WHEN PURCHASED WITH SCOPE.
£15 SHIPPING WITHIN

BECKMAN’S CIRCUITMATE *

AVAILABLE NOW.. ..
69 s

95

64 Cicutmato 40— The D73 s the smalest digital
3%-digit multimeter; multimeter on the market.

2!,2%:".'13‘12.2‘{"‘2” 0-8"3«‘: dict:gguxggl Probe-style design makes it ideal

N - i et-size s .

\ mummgm};’o_a% Vdo r taking measurements in hard

polarity, auto-zero,
accuracy, diode test, auto-decimal to-reach test areas.
|| NFE test, conductance, | prre - -

10 amps AC and DC 389 95

ranges, auto-polarity
@ Circuitmate DM 45 —

*Small Size

auto-zero, auto- eComplete

decimal

$ 95 - 3{;,,5.? ndmummetar: ﬁutoranging"
| (& / 5% Vdc accuracy,
79 [ : diode test,continuiy *‘“Touch Hold

° Audible
continuity
checking

< beeper, 10 amps Al
Circuitmate DM-25— || O and DC ranges, auto-

3% digit, pocket-size /S zero, auto-polarity, 376 95

multimeter; 0.5% Vac auto-decimal
accuracy, diode test,
capacitance, continuity
beeper, conductance,
10 amps AC and DC
ranges, auto-polarity,
auto-zero, auto-
decimal

The DM 77 gives you
the convenience of
autoranging plus 10
amps ac/dc
measurement
capability. You simply
select the function
ou want, and the

DM 77 automatically
sets the required
range.

TOLL FREE HOT LINE THE TEST EQUIPMENT SPECIALISTS

800-223-0474 ADVANC
e ELECTIRONIC
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The growth of NTE quality replacement parts has
been nothing short of astronomical. And the proof
is in our new 1984 Replacement Master Guide,
destined to be the standard directory for technicians
across the country. In excess of 3,000 quality NTE
types are cross-referenced to more than 220,000
industry part numbers.

YOU'LL FIND ALL THE RIGHT STUFF FOR
REPLACEMENT, MAINTENANCE AND REPAIR:
- Transistors + Memaory IC's
« Thyristors = Thermal Cut-Offs
« [ntegrated Circuits - Bridge Rectifiers

= Rectifiers and = Unijunctions
Diodes = RF Transistors

+ High Voltage + Microwave Oven
Multipliers and Rectifiers
Dividers + Selenium Rectifiers

+ Optoelectronic + NEW! The Protector
Devices 6000™ Transient

+ Zeners Voltage Protection

« Microprocessors Strip

and Support Chips

Look for our Replacement semiconductors in the
bright green polybags and cartons that list rating
limits, device type, diagrams and competitive
replacement right on the package. NTE quality
parts are available from your local NTE distributor
and come backed by our exclusive two-year
warranty. Ask for your FREE NTE Replacement
Master Guide and take off with NTE!

NEw -TONE ELECTRONICS, INC.

44 FARRAND STREET - BLOOMFIELD, NEW JERSEY 07003

DON'T
FORGET

USE
YOUR
READER
SERVICE
CARD

LETTERS
continued from page 24

connected with the positive lead
to ground.

CURT SWANSON

Maple Grove, MN

You're right about C2. However,
you shouldn’t assume that a nega-
tive gain necessarily indicates a
signal loss. An amplifier that has
an output smaller than its input
has a gain (be it negative or
positive) between 0 and 1. A nega-
tive gain indicates a 180° phase
shift.—Editor

RADAR AND THE SPEED LIMIT

Regarding letters that concern
radar and the 55-mile-per-hour
speed limit—I have enjoyed read-
ing the stimulating comments
from others about those contem-
porary issues that are directly re-
lated to products in the consumer-
electronics market.

However, might | suggest that
1984 would be an appropriate year
for Radio-Electronics to feature ar-
ticles on attempts by munici-
palities to ban home-satellite
antennas, radar-detectors, and
mobile scanners.

Many readers may also be inter-
ested in the subject of privacy and
security in their telephone com-
munications, home banking, and
cable-TV viewing. Please continue
offering your readers enlightening
articles and challenging con-
struction projects.

THOMAS R. CICCATERI
Santa Rosa, CA

GOOD FORMAT

| want to sincerely thank you for
not selling out your excellent for-
mat. | am a totally self-taught elec-
tronic designer and | work on
state-of-the-art electronics and
software for industrial instrumen-
tation. | taught myself using texts,
hands-on-experiments, and maga-
zines like yours. Thank you for
keeping electronics articles that |
can sink my teeth into, along with
keeping up on computers and
software.
MICHAEL CHRISTOPHER
Dayton, OH R-E



B&K-PRECISIONS's under $170
100 MHz frequency counter.

DYNASCAN
WCDHPGFISATDN 1803 OFF ON LPF

MODEL 1803
$169

SHOWN ACTUAL

SIMPLE TO POWER.
BATTERY OR AC LINE
OPERATION
[ADAPTER INCLUDED]

EASY-TO-READ,
8-DIGIT DISPLAY
PROVIDES 1 Hz RESOLUTION

For more details on the amazing 1803 and the full line

OW-PASS BNC INPUT CONNECTOR
%ﬁ‘%%ﬁ'ccm% SIMPLIFIES HOOK-UPS of new BaK-PRECISION frequency counters, see your local
LOW-FREQUENCY —ELIMINATES NEED FOR distributoror call 1-312-889-9087.
MEASUREMENTS. ADAPTERS,

®, DYNASCAN
A PRECISION CORPORATION
6460 W. Cortland Street - Chicago, IL 60635 - 312/889-9087
International Sales, 6460 W. Cortland St., Chicago, IL 60835

- Canadian Sales, Atlas Electronics, Ontario
South and Central American Salés, Empire Exporfers, Plainview, NY 11803
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Diskette . T > U g 20) ‘;*.‘-"‘;
users--- érh L wa _ " s - .,i
Whenyou’ve
heard from
all the
animals in
the diskette
Z00, but you
need fast
delivery and _
high quality ¢+
diskettes...

Call Communications Electronics
Kk

v

In Canada 800-CA1-DISK |~ DA

Super Disk Wabash BASF M
chm]sa vour hraﬂd diskettes % diskettes = disketies &% diskettes i

Chﬂﬂse yﬂur price $0.94 each $0.99 each $1.44 each $1.44 each

CE quant CE quaat , CE quoat CE qumat
Super Disk 100 prics Wabash 100 pric BASF 100 prics k] | 100 prics
Product Description ﬁ # por disk [$) Part # por disk [$) Part # por dizk [$) Parl # por disk (8]
B” SSSD IBM Compatible 128B/S, 26 Sector _ _— Fil1-P 1.59 —_— — B3850-P 1.94
8" SSSD Shugart Compatible, 32 Hard Sector —_— ] FRI1A-P 1.79
8" SSDD |BM Compatible (128 B/S, 26 Sectors) —_— = F131-P 1.89 e —== 88800-P 239
8" DSDD Soft Sector (Unformated) _ _— Fldk-P 2.09 _— — BDsDO-P 2.89
8" DSDD Soft Sector (256 B/S, 26 Sectors) _ = Fl44-P 2.09
8" DSDD Soft Sector (512 B/S, 15 Sectors) _ —— F145-P 2.09
8" DSDD Soft Sector (1024 B/S, 8 Sectors) —_— F147-P 2.09 ——e ———  8DSDD-1024-P 2.89
5%" SSSD Soft Sector w/Hub Ring B431-F 1.14 M11A-P 1.19
5%" SS5D Same as above but bulk product B437-P 0.94 M11AB-P 0.99
5%" SS5D 10 Hard Sector w/Hub Ring = WA1A-P 1.19
5%" SSDD Soft Sector w/Hub Ring 6481-P 1.29 M13A-P 1.34 54974-P 144 58300-RH-P 1.64
5%" SSDD Same as above, but bulk product 6487-P 1.09 M13AB-P 1.14 — 5880D-BL-P 144
5%" SSDD Soft Sector Flippy (use both sides) S MI1BA-P 1.99
5%" SSDD 10 Hard Sector w/Hub Ring = M43A-P 1.34
5%" DSDD Soft Sector w/Hub Ring 6491-P 1.54 M14A-P 159 54080-P 1.79 508D0-RH-P 219
5%" DSDD Same as above, but bulk product 6497-P 1.34 M14AB-P 1.39
5%" DSDD 10 Hard Sector w/Hub Ring " MA4N-P 1.59
5%" DSDD 16 Hard Sector w/Hub Ring —_— M54A-P 1.59
5%" DSDD Soft Sector w/Hub Ring (96 TPI) 8501-P 244 MI16A-P 249 54992-P 299 50800-96RH-P 3.09
3%2" SSDD Soft Sector micro-floppy 54112-p 274 3SSMD-P 3.74
Lifetime warranty & yosr warranty Lifetime warranty Lifetime warranty
For more |nformat|on For mare Isls va Super Disk cal For mare Iafa sa Wabsa call Far mara lafs sa BASF call Far mara [afu o8 30 call
about this brandicall: B o e o - AasLER TN

CIRCLE 35 ON FREE INFORMATION CARD



CE...your best source for diskettes
Foryou the diskette buyer, it'sajungle out there. There are
so many different brands to choose from, youneedtogoon
a safari to find a good brand at a reasonable cost.
Fortunately, CE has already hunted for the best diskettes
and offers you an excellent choice at a CE price. To save
you even more, CE also offers bulk product where 100
diskettes are packedin the same box without envelopes or
labels. Since we save packaging costs, these savings are
passed on to you. Diskette envelopes are also available
from CE. These super strong and tear resistant Tyvek®
envelopes are only $15.00 per 100 pack. Use order # TE-5
for a 100 pack of 5%" diskette envelopes.

Quantity Discounts Available

Our diskettes are packed 10 disks to a carton and 5 or 10
cartons to a case. The economy bulk pack is packaged 100
disks to a case without envelopes or labels. Please order only
in increments of 100 units for quantity 100 pricing. With the
exception of bulk pack, we are also willing to accommodate
your smaller orders. Quantities less than 100 units are available
in increments of 10 units at a 20% surcharge above our 100
unit price. Quantity discounts are also available. Order 300
or more disks at the same time and deduct 1%; 500 or more
saves you 2%; 1,000 or more saves 3%; 2,000 or more saves
4%; 5,000 or more saves 5%; 10,000 or more saves 6%;
50,000 or more saves 7%, 100,000 or more saves 8%,
500,000 or more saves 9% and 1,000,000 or more disks earns
you a 10% discount off our super low quantity 100 price.
Almost all our diskettes are immediately available from CE.
Our efficient warehouse facilities are equipped to help us get
you the quality product you need, when you needit. If you need
further assistance to find the flexible diskette that's right for
you, call the appropriate manufacturers compatibility hotline
telephone number listed at the bottom of this ad. Dealer
inquiries invited.

Buy your diskettes from CE with confidence

To get the fastest delivery of your diskettes, phone your order directly to
ourorderdeskand chargeittoyourcredit card. Written purchase orders
are accepted from approved government agencies and most well rated
firms at a 10% surcharge for net 10 billing. For maximum savings, your
order should be prepaid. All sales are subject to availability, accept-
ance and verification. All sales are final. All prices are in U.S. dollars.
Prices, terms and specifications are subject to change without notice.
Out of stock items will be be placed on backorder or substituted for
equivalent product at no extra cost to you unless CE is instructed
differently. A$5.00 additional handling fee will be charged forall orders
with a merchandise total under $50.00. All shipments are F.O.B. CE
warehouse in Ann Arbor, Michigan. COD terms are available, in U.S.
UPS areas for $5.00 extra, and are payable with cash or certified check.

For shipping charges add $8.00 per 100 diskettes and/or any
fraction of 100 8-inch diskettes, or $6.00 per 100 diskettes and/or any
fraction of 100 5%-inch or 3%2-inch diskettes for U.P.S. ground shipping
and handling in the continental U.S. UPS 2nd day air rates are three
times continental U.S. rates. For Canada, Puerto Rico, Hawaii, Alaska,
or APO/FPO delivery, shipping is three times the continental U.S. rate.

Mail orders to: Communications Electronics, Box 1045,
Ann Arbor, Michigan 48106 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 B00-USA-DISK. In Canada, order toll-free by
calling 800-CA1-DISK. If you are outside the U.S. or in Michigap
dial 313-973-8888. WUl telex anytime 67 1-0155. Order today.

Copyright © 1984 Communications Electronics Inc. Ad #080284

: 0

4 COMMUNICATIONS
ek
——

Computer Products Division

Box 1045 O Ann Arbor, Michigan 48106-1045 U.S.A.
Call toll-free BOO-USA-DISK or outside U.S.A. 313-973-8888

e M famr e eas = 2
\’ LIEFE \ | e Orsxs| &8TDK
ALULIFL | TR
Y4 | ®
ﬁ e @ Dysa
4%%5;5 M2DX8S mm e
Verbatim Memorex TDK Fuiji Dysan
diskettes &= diskettes &= diskettes &= diskettes i diskettes &= diskettes =
$1.59 each $1.59 each $1.59 each $1.59 each $1.59 each $1.94 each
CE qumt CE L CE quant CE quaat CE quaat CE qamal
Varbatim 100 prica Momarex 100 prica Uit 100 prics TOK 100 price Full 100 prics Dysan 100 prica
Part # por disk [3) Part # por disk [$) Part # por disk ($) Part # per disk ($) Parl # per disk ($) Part # por disk ($)
_— —_ a062- 194 81726-P 194 FI-8-P 234 FOIS-120M-P 194 800501-P 249
_— —_ 3015-p 1.94
_— —_— 3090-P 239 800605-P 269
—_— —_— 3102-p 289 82701-P 289 F2D--P 289 FO20-P 289 800803-P 34
i — 3104-P 289 82708-P 289 F20-81024-P 289  FO20-1024-P 289 800838-P 314
28820-F 159 3481-P 159 51401-P 159 N1D-5-P 150 MOID-P 159 801187-P 1.94
52402-P 199
28821- 254 3401-P 2.9 52401-P 219 N20-5-P 219 mD2D-P 219 802060-P 264
28823-P 339 3501-P 299 52801-P 299 M2DX-5-P 299 MD2D-96TPI-P 299 802067-P 399
—— — 5100-P 374 L WF1D-P 299

Lifetime warranty
Far mare info on Verbatim call

800-538-8589

In California 408-245-4400

5 year warranty
For mara lnfe oa Momorax call

800-448-1422

Moniday Fridey Sam-dpm ET

Litetime warranty
For mar Infe oa Ultra call

408-728-717717

Mowder-Friday § am-4 pm PT

Lifetime warranty
“ For mary lafa oa TOK cal

800-645-6571

la Now York 516-625-0100

* CIRCLE 35 ON FREE INFORMATION CARD

Lifetime warranty
For marw lafo on Fojl call

800-223-6535

In NWow York 212-738-3335

Lifetime warranty
For mare lafe on Dysan call

800-552-2211

In Califersia 408-970-6098

#861 H38OLD0
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NEW IDEAS

Add-on scope multiplexer

HAVING A DUAL-TRACE SCOPE IS A LUX-
ury that many of us, unfortunately,
must do without. However, with
the simple circuit we’ll describe,
you can add dual-trace capability
to your single-trace scope at a cost
of less than $5. Unfortunately, the
device has one major “drawback,”
it only monitors logic levels (TTL
and CMOS); but at that price, who
cares!

How it works

Figure 1 shows the multiplexing
circuit that lets you view two traces
simultaneously. The operation of
the unit revolves around three
IC's: a 4093 quad NAND Schmitt-
trigger, 4066 quad analog-switch,

and a 7555 timer (that is used to
gate 1C2-b and IC2-c on or off.)

The device can be powered from
a supply ranging of from 4.5 to 15
volts, and draws less than 2 mA.
With a supply of 5 volts, the unit
may be used to monitor TTL or
CMOS logic-levels. At higher sup-
ply voltages (15 volts), it may be
used to check only CMOS logic
signals.

To make the operation of the
unit a little easier to understand,
we'll first look at the two input cir-
cuits separately and then see how
the switching action of the circuit
is handled.

When a high is fed to PROBE1IN, it
is inverted by 1C1-a and once again

by IC1-b, so that the input to 1C2-a
is high. That high causes the
“switch contacts” in 1C2-a to close.
With the “contacts” closed, a high-
level output is presented to the
input of 1C2-b.

Meanwhile, let’s suppose that a
high is fed to prose 2 IN. That signal
is then inverted by ICl1-d and rou-
ted to IC2-d, causing its “contacts”
to open and the unit to output a
logic-level high. The output of IC2-
d is then fed to 1C2-c.

Unless a gating pulse is pre-
sented to both 1C2-c and IC2-d,

continued on page 112

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, for U.S. residents only,
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 posi-
tions in the vertical plane, giving you a full ten-
inch height adjustment for comfortable work-
ing.

| 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




Now electronics technicians can get into VCR Servicing quickly and easily

Learn professional VYCR servicing

at home or_in your shop
with exclusive videotaped
demonstrations

Today, there are more than 10 million
VCRs in use, with people standing in
line to have them serviced. You can
bring this profitable business into your
shop with NRI professional training in
VCR servicing. This top-level training
supports the industry’s claim that
the best technicians today are those
who service VCRs.

Integrated Three-Way
Self-Teaching Program

In one integrated program, NRI
gives you a study guide, 9 instructional
units, 2 hours of video training tapes
accompanied by a 32-page workbook
that pulls it all together. At home or in
your shop, you'll cover all the basic
concepts of video recording, mechani-
cal and electronic systems analyses,
and the latest troubleshooting tech-
niques. Your workbook and instruction-
al units also contain an abundance of
diagrams, data, and supplementary
material that makes them valuable addi-
tions to your servicing library.

The ‘“How-To’’ Videotape

Your NRI Action Videocassette uses
every modern communications tech-
nique to make learning fast and easy.
You'’ll enjoy expert lectures and see
animation and video graphics that make
every point crystal-clear. You'll follow
the camera eye into the heart of the
VCR as step-by-step servicing tech-
niques are shown. Both electronic and
mechanical troubleshooting are covered

. . including everything from com-
plete replacement and adjustment of the
recording heads to diagnosing micro-
processor control faults.

Plus Training On All The
New Video Systems

Although your course concentrates
on VCRs covering Beta, VHS, and %"
U-Matic commercial VCRs, NRI also
brings you up to speed in other key
areas. You’ll get training in capacitance
and optical video disc players, projec-
tion TV, and video cameras. All are in-
cluded to make you the complete video
technician. There’s even an optional
final examination for NRI’s VCR Pro-
fessional Certificate.

|
|
I
!
|
| .
l Name (please print).
I
|
|
|
|
|
1

Covers Beta and VHS
systems with actual

The Best Professional
Training

This exclusive self-study course has
been developed by the professionals at
NRI. NRI has trained more television
technicians than any other electronics
school! In fact, NRI has consistently
led the way in developing troubleshoot-
ing techniques for servicing virtually
every piece of home entertainment
equipment as it appears in the market-
place.

Satisfaction Guaranteed
. . .15-Day No-Risk
Examination

Send today for the new NRI Self-
Study Course in VCR Servicing for

YES ‘ Get me started in profitable
o VCR servicing. Rush me my
NRI self-study course in VCR Servicing for

Professionals. I understand [ may return it for
a full refund within 15 days if not completely

satisfied.
PLEASE SPECIFY TAPE FORMAT DESIRED [] VHS

instructionon
videotape.

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

Special Introductory Offer

This complete VCR training course
with two hour videotape is being
offered for a limited time only, on
orders received from this ad, at our low
introductory price of $179.95. Save
$20 by acting now!

NRI Training For Professionals
McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue Washinﬂl,z Eﬂlﬁ

NRI Training For Professionals
McGraw-Hill Continuing

f ” Education Center

il

t—1 3939 Wisconsin Avenue
l‘} n | Washington, DC 20016
[

(] BETA

Company

Street

City/State/Zip.

Enclosed ismy [ check [ money order for $179.95 (D.C. residents add 6% tax) Make check payable to NRI

Charge to [J VISA [ MasterCard

Interbank Number
Card Number.

Expiration Date.

Signature

(required for credit card sales)

2600-104

¥861 H390100
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EQUIPMENT REPORTS

IF YOU ARE IN THE MARKET FOR AN

Hameg Model HM605 outstanding oscilloscope for pro-

S fessional or scientificapplications,
Osc:”oscope we recently had the opportunity to

examine a unit that we feel merits
your consideration. Itis the model
HM605 from Hameg (88-90 Harbor
Rd., Port Washington, NY 11050).
Its features and performance
make it ideal for a wide range of
demanding applications.

A 60-MHz oscilloscope
with a built-in
component tester

The HM605
The oscilloscope is a dual-trace
type with a bandwidth of DC to 60
MHz. It features a rectangular CRT
continued on page 40
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A.W. Sperry Instruments introduces

The 4Y2 digit DMM with] |
the 3'/z digit price. [ 3

combineu the preclsio gi
wanted features you've been l::u'.vkinﬁHz .
built-in fr enc counter (up to 200 ) Wi

33 ranges, t DM-7010's expanded capabili

And that's not all! Included among the special functi
into the DM-7010's small, self-contained housing are: du
diode test and an instant audible continuity check. The D
has a basic DC Volt accuracy of 0.05% and loads of built-in
safety features.

You'd expect to pay $300 or more for an instrument boasting tﬁhp
kind of performance, yet the AWS DM-7010 can be yours for a low
$170! Now there’s no need to pay more for the accuracy and qual-
it!i’ you need in a DMM.

o

A coM 5 va
| © ©:0.0
r more information, call your distributor or A.W. Sperry Instru- { ot

ments, Inc., P.O. Box 8300, Smithtown. N.Y. 11787, 800.645-5398 ; .. 7
Toll-Free (N.Y., Hawaii, Alaska call collect 516-231-7050). e L 7010 J

A.W. SPERRY INSTRUMENTS _
The Measurable Advantage.
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Where's Your ELECTRONICS Career Headed?

/f 3\.") your niove.@

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

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 90035.

Grantham College of Engineering 1084

[ P. O. Box 35499, Los Angeles, CA 90035 |

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

Name Age
Address
City State Zip |

ez oes T

$86} 4390100
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In GComputer Electronics...

NTS iNTR0OMNIC" HOME
TRAINING GIVES YOU

THE EDGE

The competition for
High-Technology
careers is strong,
and the rewards
are great. Give
yourself the edge
you need hy training
with NTS.

NTS WITRAOIMIE home training provides
you with a special kind of “Hands-On”
experience that prepares you better,
develops your skills faster. You advance
as quickly as you wish, working with
actual circuits, diagrams, schematics,
and state-of-the-art hardware. There are
a dozen different NTS programs in
electronics to help you develop and
reach your potential. They range from
basics to advanced areas in several
fields. And the ALL-NEW NTS course
catalog spells it all out. It's free, and
does not obligate you in any way. Send
for it today.

A GROWTH INDUSTRY

High-Technology is a growth industry. The
evidence is clear, and most observers predict a
steady expansion due to a relatively strong flow
of investment capital into computers, electronics
and precision instruments. Sales of computers
alone will reach an estimated ten million units
this year. This means challenges and new

employment opportunities, especially in
servicing and maintenance. Computer servicing
skills can best be learned by working directly on
field-type equipment. NTS electronic hardware is
selected and developed especially for the
training program with which it is associated. You
learn by doing, by assembling, by performing
tests and experiments, covering principles of
computer electronics, microprocessor trouble-
shooting, and circuitry.

MICROCOMPUTERS

NTS offers three programs in computer
electronics. You will receive training covering
solid-state devices, digital logic circuitry, and the
fundamentals of the computer itself. Instruction
includes micro-control technology and detailed
operation of microcomputers. These courses will

" prepare you for entry-level in many facets of the

computer industry such as field service and
customer engineering as well as programming.
In addition to written texts your course includes
the NTS/HEATH disc-drive computer which you
assemble as part of the training process. The
assembly and use of the computer will serve to
reinforce practical application of principles.



MICROPROCESSOR TECHNOLOGY

The field of industrial and microprocessor
technology encompasses the application of
electronic microprocessor control principles.
Your course takes you from fundamentals of
digital electronics and associated circuitry
through the application of the microprocessor as
a control device. You will learn how to move and
manipulate instructions and information. The
microprocessor trainer included in your course is
a microcomputer system designed as a practical
tool for learning the use of software and
hardware techniques utilized in the linking of
microprocessors to various systems.

DIGITAL ELECTRONICS

The NTS Compu-Trainer is a fascinating solid-
state device which you will build in order to
perform over ninety logic circuit experiments.
These experiments serve to emphasize an area of
electronics which is essential to the under-
standing of state-of-the-art control equipment;
they are also extremely important to those
wanting to pursue a career in computer
servicing. Separate courses involving the
Compu-Trainer are also available in
Microcomputer Servicing and Digital/Analog
Electronics.

ROBOTICS & VIDEO TECHNOLOGY

Other NTS courses cover a wide range of
specialization. In Robotics, the NTS/Heath Hero |
is included to train you in robotic applications in

NO OBLIGATION

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

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

manufacturing processes. In Video technology, a
new course features the advanced NTS/Heath Z
Chassis “Smart Set” color TV with computer
space command remote control and space
phone. This is an excellent program for those
interested in a career in video servicing with
microcomputer basics.

EARN CEU CREDITS

America’s industrial giants are turning more and
more frequently to home study as an effective way
to upgrade employee skills. You benefit from the
experience NTS has gained in its 79 years as a
leader in technical training. The skills and
experience gained in the building of kits and test
equipment provide you with training that cannot
be duplicated. And,
depending on the
program you select,
you can earn up to
30 CEU credits for
successful
completion.
Complete details
included in the
catalog.

Use the mail-in card or fill out and mail the coupon. Indicate the fleld of your choice.
(One, only please.) FREE full color catalog will be sent to you by return mail.

[ - -

1
NATIONAL TECHNICAL SCHOOLS Pert 206104 '
4000 South Figueroa Street, Los Angeles, CA 90037 i
]
1
i

Please send FREE color catalog on course checked below:

O Robotics O Computer Electronics
O Digital Electronics O Video Technology
O Auto Mechanics [0 Home Appliances

O Air Conditioning/Solar Heating

Name Age
—Apt.

Address

City State

Zip Phone ( )

0 Check if interested ONLY in classroom training in Los Angeles
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continued from page 34

with a 14-kilovolt acceleration po-
tential for sharp, bright displays.
The graticule is 8 x 10 divisions,
with each division measuring 9.7
millimeters. For those who need
to take photographs of the dis-
played patterns, the graticule can
be illuminated. Two levels of il-
lumination are provided (in addi-
tion, of course, to no illumina-

tion), with the level chosen
depending on the film and camera
used.

The unit boasts a variety of oper-
ating modes. Those are channel 1,
channel 2, channels 1 and 2 alter-
nated or chopped (the chopping
frequency is approximately 1
MHz), sum or difference (chan-
nel-2 = channel-1), and X-Y mode.

Turning to the vertical (Y) ampli-
fier, as previously mentioned, it
boasts a DC to 60-MHz bandwidth
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Here’s one phone book
worth buying

...and reading.

Understanding Telephone Electronics.
State-of-the-art technology is revolu-
tionizing telephone communications.
Enhancing capabilities. Lowering costs.
. Expanding functions.
. Learn why digital systems are replac-
. ing analog. Why cordless phones
are practical. How cellular mobile
phones work.

Fully illustrated, Understanding
Telephone Electronics is written in
concise, nontechnical language,
ideal for self-paced learning.

To order Telephone Electronics,
or any other book in the
Understanding Series " use

the coupon below.
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Creating useful products
and services for you.

Now only
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(—3dB). The risetime is 5.8
nanoseconds (ns), with a max-
imum overshoot of 1%. The
amount of vertical deflection is set
in 12 calibrated steps from 5 mV/
cm to 20 V/cm. The steps are set up
in the customary 1-2-5 sequence
and accuracy is claimed to be
+3%. An uncalibrated 2.5:1 varia-
ble control allows signals up to 50
volts to be displayed. In addition, a
calibrated 5:1 magnifier is
provided. The sensitivity of the
magnifier is TmV/cm, allowing ex-
tremely low-level signals to be dis-
played. The bandwidth of the
scope when the 5:1 magnifier is
used is DC to 20 MHz (-3dB). Fi-
nally, two LED’s are used to indi-
cate vertical overscanning, and a
built-in delay-line feature allows
viewing of the trigger leading
edge.

HAMEG HMB05

OVERALL
PRICE

The timebase is set in 23 cali-
brated steps from 50 ns/cm to 1
second/cm. Once again, the steps
are laid out in the familiar 1-2-5
sequence. Accuracy is £3%. An
uncalibrated 2.5:1 variable control
allows the timebase to be ex-
panded to 2.5 seconds/cm. A 10 <
magnifier allows timebases of as
little as 5 ns/cm to be used. Ac-
curacy with the 10 x magnifier is
*5%.

The triggering system can ac-
commodate trigger signals up to at
least 80 MHz with thresholds of 5
mm internal and 50 mV external. A
variety of triggering modes are
available. Among those are peak,
where the sweep is triggered auto-
matically from the peak voltage of
the test signal; external; line,
where the trigger signal is derived
from the AC line, and single-
sweep. A variable hold-off control
to adjust the time between sweeps
is also provided. Triggering can be
selected on any point on the
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positive or negative edge of the
test signal.

The HM®605 also features a rather
handy sweep-delay facility. That fa-
cility allows the sweep to be start-
ed at selected delayed times after
the trigger signal has been ap-
plied. That delay can be set from 1
ws to a maximum of 1second. The
usefulness of the feature is that it
allows horizontal (X) expansion of
at least 1000 times.

A rather interesting feature is
the unit’s built-in electronic com-

ponent tester. That tester displays
a test pattern that will instantly tell
the user if the component is in
working condition. Among the
components that can be tested are
resistors, capacitors, inductors,
diodes, and transistors. In addi-
tion, a limited number of tests can
be made on IC’s. When working
with resistors, capacitors, and in-
ductors, the approximate value of
the component can also be found
from the pattern. With experi-
ence, precise values can be found.

VIEW 8 TRACES ON YOUR SINGLE
OR DUAL TRACE SCOPE WITH THIS
LOW COST DEVICE!!

KIT
SPECIFICATIONS

Mow you no longer have to spend
thousands on an expensive multi-
trace oscilloscope - our single trace
Hitachi scope combined with this
module will allow you to view upto 8
simultaneously occuring analog or
digital (or both) signals in their real
time and amplitude relationship. The
MPX 101 may be used on any oscil-
loscope, whether single, dual or mul-
tiple traces. Its low cost makes it a
particular favorite for designers, test-
ers, hobbyists and repairmen who
want to compare and analyze dis-
played signals in a timing diagram
format. The controls on the front
panel of the metal case allow you to
vary amplitude and spacing of the
displayed signals.

MODEL MPX101
FULLY ASSEMBLED & TESTED!

— Made In The United States —

Inputs: 8 signals plus ground via 9

150 mV/step @ 5V Input

Precise values can also be found
by comparison with a component
of known value. All components
can be tested either in or out of
circuit. The unit uses a test voltage
of 8.5-volts rms.

For probe compensation (two
1x/10% probes are included with
the unit) and general system
checks, the unitincludes a built-in
squarewave generator. That gener-
ator has a switchable 1-kHz/1-MHz,
selectable .2- and 2-volt (peak-to-
peak) output.

As you would expect, HM605 is a
ruggedly built scope. It is housed
in a beige steel cabinet and is de-
signed and tested to meet interna-
tional safety standards (IEC 348).

It is intended to be used as a
bench-top unit; as such, no provi-
sion for battery power has been
made. It can run off any one of
four selectable voltage sources.
Those are 110, 125, 220, or 240 volts,
all at 50-60 Hz. A carry handle,
which doubles as a tilt stand, is
provided.

Of course, an excellent scope
deserves an excellent manual and
the one provided with the HM605
is just that. It is well written and
well illustrated. About the only
omissions are the theory of opera-
tion and a detailed parts list, but
there is a block diagram of the unit
and all parts, including their in-
dustry-standard designations, are
clearly identified on the schematic
diagrams.

The HM605 is a well-thought-
out, easy-to-use unit with an im-
pressive array of features and spec-
ifications. It carries a suggested list
price of $965. R-E
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input leads terminated with alliga-
tor clips
Bandwidth: + 1dB to 5§ MHz
Impedance: 10.9 K
Input Voltage: £ 5V peak (diode
clamped to £ 5 Volt supplies)
Output: Staircase waveform summed
with input signals, 0-800 mV

Multiplex Rate: Switch selectable, 40
KHz or 4 KHz
Impedance: 50 Ohms
Power: 105-135VAC @ 1 Va
Dimensions: 6.25" x 3.25" x
4.75" (WxHxD)
Operating Temperature: 0-40°C
Weight: 1 Ib. 10.5 oz.

full scale ;i Warranty: one year full replacement
Step Amplitude: Variable 0 to 150 ‘warranty from date of purchase
mV/ step Lighted on/off power switch

Signal Voltage: Variable O to Wood grain finished metal case
DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED

oo S
Jis] ==
Ew— s
E.W.ENGINEERING, INC.

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!
6 Herman Drive, E. Granby, CT 06026 [0 203/651-0285

“I'd like to turn it off, father, but he’s
telling me to stay tuned, and he’s bigger

B
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than you!"
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MPEI PLUS
Learn Computing!

o-Professor

- %

.....

Take a Course from Micro-Professor!

You've seen it all. Fancy software,
powerful hardware, and ironclad
guarantees.

A Total Learning Tool

But you haven’t seen a computer
that offered you a comprehensive
introduction to both hardware and
software. One that gives you hands-
on training in troubleshooting,
burning chips, and developing
applications while giving you a solid
grounding in programming.

Versatility and
Convenience

Multitech proudly presents the unique
Micro-Professor MPF-IP—the most
versatile Z-80%-based educational
computer for its price on the market
today.

For only $199.95, you get a state-of-
the-art CPU, display, and full ASCII
keyboard—in a casing that easily fits
on your bookshelf. And to make sure
you use your Micro-Professor to

its fullest, each unit comes with
impressive documentation, leading
you step by step through the world
of microprocessors.

U.S. blSTRlﬂUTOR LIST

LEARNING LABS, INC.
P.O. Box 122

Calhoun, GA 30701
(404) 629-1521

TECHNICAL LABORATORY SYSTEMS, INC.
P.O. Box 218609

Houston, TX 77218

(713) 463-7652

A Wealth of Options

But that's only the beginning. Now
you can buy miniature options that
fit snugly to your unit: a printer, an
EPROM programming board, and a
speech synthesizer, to name a few.
Add to that standard assembly
language programming, plus op-
tional BASIC and FORTH chips,
and you've got a total learning tool.

Learning Can Be Fun

And with the Micro-Professor,
learning can be an adventure. Design
an electronic clock. Or a burglar
alarm. Or anything else that suits you
fancy.

So don't just program. Discover what
a computer really can do for you!

*Z-80 is a trademark of Zilog Inc

L.A.B. CORPORATION
4416 River Road

Afton, MN 55001

(612) 4361169

ETRONIX

14803 40 St. N.E.
Redmond, WA 98052
(206) 881-0857

Multitech

MULTITECH ELECTRONICS INC.

195 West El Camino Real Sunnyvale, CA
94087 U.S.A.

TLX: 176004 MAC SUVL FAX: (408) 749-803;
Tel: (408) 773-8400

OTHER U.S. STATES (800) 538-1542
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Microsoft Premium
Softcard lle

Adds CP/M, 64K of
additional memory, and
an 80-column display to

your Apple Ile

CIRCLE 102 ON FREE INFORMATION CARD

Watch our
competition

CRING

The 15th edition: CEl's 1984 fall catalog
CALL TOLL FREE
FOR YOUR FREE CATALOG!

1-800-543-3568

NATIONAL WATS

IN DAYTON: (513) 252-5662

OHIO WATS

TELEX NO.

C€| 288-229
Consolidated Electronics Inc.

705 WATERVLIET AVE, DAYTON OHIO. 45420

CIRCLE 18 ON FREE INFORMATION CARD

1-800-762-3412

THE APPLE LINE OF COMPUTERS IS
among the oldest and most popu-
lar on the market. One of its
strongest selling points is the wide
variety of software available for it.
In fact, it is believed that there are
more programs available for the
Apple Il/lle than for any other ma-
chine.

One group of programs it can
not run, however, are those writ-
ten to be run under the CP/M op-
erating system. Use of that
operating system requires that
your computer use a Z80/8080 mi-
croprocessor; the Apple /l/lle uses
the 6502. The disadvantage of not
being able to run CP/M programs
is rather large, as among those are
some of the best written and most
useful pieces of business software.

But Apple owners are not out of
luck. For years now there have
been a variety of add-ons—cards
that plug into one of the expansion
slots inside the computer—de-
signed to give the computer the
capability of running CP/M. What
those cards do is add a second mi-
croprocessor—a Z80—to the ma-
chine. When the card is activated,
itis as if the Apple Il/lle were trans-
formed into a Z80-based comput-
er.

One of the first, and most popu-
lar of those cards, called the
SoftCard, was developed by a
Washington state firm called Mi-
crosoft (10700 Northup Way, Belle-
vue, WA 98004). Now, Microsoft
has released the successor to that
product. It is called the Premium
SoftCard lle, and is intended for
use with Apple’s /le computer.

But that card does more than
just add CP/M capability to that
Apple machine—it also adds 64K
of additional RAM, and upgrades
the computer’s 40-column display
to an 80-column one. Both of
those capabilities are important.
Extra memory is always useful, es-
pecially if you are working with
large databases or spreadsheets.
Note, however, that the additional
64K can only be accessed by the
computer when it is in its “6502
mode.”

As for the larger display, 80 col-
umns are absolutely essential if
you intend to do any serious word
processing, and come in handy for
just about any other application
you can name.



Microsoft Premium softcard

OVERALL

Installation

Before we go any farther, we
want to make it perfectly clear that
this card will only work with the
Ile, not with the earlier Il or Il +, or
many of the “clones” that are
based on the earlier design. One
reason for that is that it installs in a
special “AUXILARY CONNECTOR"’
that's been added in the newer Ap-
ple machine.

If you own an Apple computer,
and have ever installed a printer or
modem interface, a disk control-
ler, or any of the many other types
of add-on cards available, you will
have no problems installing the
Premium Softcard lle. The only re-
quirements to do the job is a mini-
mal amount of manual dexterity
and some care. Since the IC’s on
the circuit board are, of course,
sensitive to high voltages, any per-
sonal static electricity should be
discharged before the unit is han-
dled. The board also should be
handled only by the edges of the
board to prevent body oils from
contaminating the etched traces
or the edge connector. Finally,
needless to say, the computer
must be off before any work is
done.

To install the board, the top
cover of the computer must be re-
moved to gain access to the ac-
cessory slots. That's done by
simply pulling up gently on two
tabs at the rear of the top cover
until that cover comes off. Set the
cover aside, locate the auxiliary
connector-slot, and align the
board’s bottom edge-connector
with it making sure that the com-
ponent side faces the right side of
the chassis (when looking into the
computer from the rear). Press the
board into the connector using a
steady, but firm, pressure until the
board seats. Re-install the top
cover and the job is done.

Software and manuals

The package also includes the
CP/M operating system, Microsoft
Basic, and a wide variety of CP/M
utility programs. Those utility pro-
grams, needed for disk format-
ting, file transfers, and other tasks,
include just about all of those that
you would expect, including PIP,
STAT, COPY, and DDT.

Those of you who are familiar
with computer documentation
know that more often than not it is

just plain awful. Fortunately, the
manuals supplied here are excel-
lent. Included are a system in-
stallation and operation manual, a
copy of The Osborne CP/M User’s
Guide, and a Microsoft BASIC ref-
erence manual. The installation
and operation manual is a well-
done affair that tells you every-
thing you need to know to install
and use the Premium Softcard Ile.
Italso gives a brief rundown of the

continued on page 110

The Circuitmate Family

Tektronix
KEITHLEY

@ HITACH!

Designed for maximum convenience and ease of use.

= Polaroid

Special features found only on certain models include:

e fyll line of accessories

@ tjltbale

\‘ ASSOCIATED
RESEARCH, INC

® autoranging
e “‘touch hold"

® easy access battery hatch

( EDATA PRECISION

HRAMEL=S

POWER DESIGNS

® anti skid pads

Prices range from $59.95 to $89.95

All models except for the DM73, are made with a rotary
dial which makes selection simple with a bright clear display.

s szn—am

s sstrizl™

SOLTEC

CORPORATICIN

The Professional Test Equipment Source

The Instrument Mart
295 Community Drive, Great Neck, New York 11021

(516) 487-7430 outside v.v. (800) 645-6535

Sales, Service, Rental/Leasing Programs ! . few)
... and Pre-Owned Test Equipment also Available I
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G.T.E.
ELECTRONIC

SUPPLY

“CAN'T FIND THAT PART?? CALL
US—OUR STOCK EXCEEDS ALL"

SAME DAY SERVICE

WE GUARANTEE WHEN WE HAVE IT IN
STOCK. IT WILL GO OUT THE SAME DAY
YOU CALL (BEFORE 3 O'CLOCK NY TIME).
IF IT DOESN'T WE TAKE 10% OFF

NEW

PRODUCTS

GE SAMPO

HITACHI SAMSUNG

MAGNAVOX SANYO

MGA SHARP

PANASONIC SONY

PHILCO SYLVANIA

QUASAR ZENITH

RCA CHANNEL MASTER

EXACT ORIGINAL PARTS

IN STOCK

® LOWEST PRICES ON
RECEIVING TUBES

® COMPLETE MODULE
HEADQUARTERS

e LARGE SAMS STOCK
PHOTOFACT e VCR e CB

o CABLE CONVERTERS
® NO DESCRAMBLERS

SAMPO & SAMSUNG TV'S —
RADIOS — FANS —
REFRIGERATORS — MICROWAVES

RADIO-ELECTRONICS

VCR PARTS
FLYBACKS TRANSISTORS
YOKES IC'S
CATV PHONES
MATV WATER DISTILLERS

CALL TO BE PUT ON MAILING LIST
FOR IN-HOUSE SPECIALS

ONE STOP SHOP

G.T.E. ELECTRONIC SUPPLY
2700 MIDDLE COUNTRY ROAD
CENTEREACH, N.Y. 11720
516-585-8111

NEW 14,000 SQ. FT.
WAREHOUSE/SHOWROOM
(DUE JAN 85)

G.T.E. ELECTRONIC SUPPLY
2700 MIDDLE COUNTRY ROAD
CENTEREACH, N.Y. 11720

(OUT OF STATE) (N.Y. ONLY)
800-874-1765 800-874-1764
LOCAL (516) 585-8111

CIRCLE 121 ON FREE INFORMATION CARD

TECHNICIANS TOOL KIT, the
model JTK-86, is a full-service kitin
a compact zipper case. Its selec-
tion of tools includes some rarely
found in azipper case: acomplete
13-piece Ys-inch drive socket set
with ratchet, spinner handle and
extensions; a vise-grip locking
plier; a 9-blade fold-up hex-key
set, and an 11-blade feeler gauge.

The model /TK-86is available in a
vinyl, leather, or Cordura nylon
case with three outside pockets
for meters, test leads, or service
manuals. Two pockets measure 5%
X 9 x 2V, and the third measures
10% X 9 x 2Va.

The model JTK-86 is priced at
$249.00.—Jensen Tools, Inc., 7815 S.
46th Street, Phoenix, AZ 85040.

£
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PRINTER, model LQ/2 is designed
for use with a number of personal
computers; it will fit into comput-
er rooms or areas easily because of
its small size.

This 12 character-per-second
(CPS) letter-quality printer has
standard friction feed, bi-direc-
tional continuous printing, 8"
wide carriages, is smaller and
lighter and comes complete with
built-in interface for all Com-
modore personal computers. The
model LQ/2 has a drumhead de-
sign and compatible input for
IBM-PC, PCjr., TRS-80, and other
personal computers with parallel
Centronics-type printer output.

CIRCLE 122 ON FREE INFORMATION CARD

Optional featuure: can run on bat-
tery pack. Itis priced at $349.95. —
Cardco, Inc., 300 S. Topeka,
Wichita, KS 67202. R-E




(ontemporary
Electronics Series

The fast, easy and low cost way to
meet the challenges of today’s
electronic innovations. A unique
learning series that’s as innovative as
the circuitry it explains, as
fascinating as the experiments you
build and explore.

From digital logic to the latest
32-bit microprocessor, the McGraw-
Hill Contemporary Electronics Series
puts you into the electronic picture
one easy step at a time. Twelve

unique Concept Modules, sent to you

one every 4-6 weeks, give you a
handle on subjects like optoelectron-
ics, transistors, integrated circuits,
logic circuits, and more.

Each Concept Module goes
right to the heart of the matter.
You waste no time on extraneous
material or outdated history. It’sa
fast, efficient, and lively learning
experience. ..a non-traditional
approach to the most modern of
subject matter.

Unique Interactive Instruction

With each module, you receive
a McGraw-Hill Action Audio
Cassette. Each tape is a dynamic
discustion that drives home the key
facts about the subject. Your learning

With your first
module, you
get this
solderless
breadboarding
system. You'll
use it through-
out the series to
build elec-
tronic circuits
and bring i
concepts
to life.

experience is reinforced through
interaction with vividly illustrated
text, audio cassettes, and actual
electronic experiments. Indexed
binders preserve backup material,
notes, and tapes for convenient
referral.

Perform
Experiments

in Contemporary Electronics

Throughout your series, lab-

oratory experiments reinforce every
significant point. This
essential experience o
...dynamic, hands-on oy 1
demonstrations of

will help you master
principles that apply all
the way up to tomorrow’s
latest VLSI (Very Large

e R Q.
eory in practice \ ﬁ b el =

\

=
Scale Integrated) circuitry. ;

In your very first module, you’ll
use integrated circuits to build a digital
oscillator, verifying its operation with
a light emitting diode (LED). You’ll
learn to identify passive and active
components, understand concepts
common to all electronic circuits.

For Anyone Interested in Electronics

The Contemporary Electronics
Series is designed for anyone from
hobbyist to professional. It’s for you
if you’re looking for new fields of
interest. ..if you're a teacher who

an update in con-
temporary circuits...a
manager or supervisor in an electronics
plant. ..a doctor, an engineer, a chemist
who finds electronics playing an
increasingly important role in your
work. It’s even for electronics engineers
or technicians who feel their training
needs freshening up. It’s the quickest,
most convenient,
probably least

expensive way to

: ':'.",, doit. And the
o 5 \éfl‘» only one that gives
you hands-on
=== experience.

15-Day No-Risk Trial
To order your first module with-
out risk, send the postage-paid card
today. Examine it for 15 days under
the terms of the order form and see
how the Contemporary Electronics
Series gets you into today’s electronics.
If card has been used, write us for
ordering information.

(=4
¢!
Hill®

1" McGraw-Hill

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

¥861 H390100
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... paceselter in amateur radio

R-11 portable receiver

Kenwood's R-11 is the perfect “go
anywhere" portable receiver. It
covers the standard AM and FM
Broadcast bands, pliis nine addi-
tional short wave bands. The R-11's
selectivity is greatly enhanced by
the use of double-caonversion on
short wave frequencies above
5.95-MHz. High sensitivity coupled
with a dual antenna system (tele-
scopic and ferrite core) allow it to

reach out and bring in those distant
stations from all over the world.
Simplicity of operation is enhanced
by a band-spread type tuning
control. Electronic band switching,
with LED band indicator, along with
a tuning meter to indicate received
‘signal strength, combine to provide
you with superior listening capability.
Safety Hold-Release switch prevents
accidental station loss. Large front
mounted speaker provides excellent
sound quality. Tone switch adjusts
for high, low and voice transmission.

Optional HS-7 micro-head phones
allow for private listening pleasure.
All'this along with a record output
jack, external antenna terminal and
a rugged and attractive carrying
case make the R-11 portable
receiver the perfect travel
companion!
More information on the
Kenwood receivers is available
from-authorized dealers of
Trio-Kenwoeod Coemmunications
1111 West Walnut Street,
Compton, CA 90220,

R-2000 Top-of-therline general
covefrage receiver ® 150 kHz to 30 MHz
- Ten memories ® Dual 24-hr clock with
i timer ® Scanning ® 100-240 VAC (Opt.13.8
VDC) »'Opt.VHF (118-174 MHz converter).
} e ——————————————

R-1000 High perfarmance receiver
® 200 kHz—30 MHz » digital display/
clock/timer = 3 IF filters-® PLL UP con-
version ® noise blanker o RF step atten-

_uator 120-240VAC (Optional 13.8 VDC).

R-600 General coverage receiver

® 150 kHz— 30 MHz * digital display

® 2 |F filters ® PLL UP conversion ® noise
blanker » RF attenuator e front speaker
* 100-240 VAC (Optional 13.8 VDC),

—————— OuAL CONvERmION
W2 SH3 SWE WS MG ST KB WS
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Satellite
Stereo

Demodulator

A stereo demodulator is a must for any
TVRO-system owner who wants full
enjoyment of his system. You can't receive
stereo satellite broadcasts on your TVRO?
Build this and hear what you've been

missing!

ANYONE WITH A TELEVISION RECEIVE
only (TVRO) home satellite system can
now receive TV and audio broadcasts in
stereo! If you integrate a satellite stereo
demodulator into your present monaural
system, you'll be able to enjoy stereo
movies at home—without the hassle, ex-
pense, and crowds of a movie theater. And
it wont cost any more than just a few trips
out to the movies!

Much of the programming beamed to
us from satellites is in stereo. That in-
cludes movies, music videos, and audio-
only programming on The Disney Chan-
nel, Bravo, The Movie Channel, The
Nashville Network, MTV, and more. In
fact, stereo broadcasting is quickly be-
coming the norm.

Many of the more-recent satellite re-
ceivers have stereo capability built in. But
if you want to add stereo capability to a
monaural receiver that you already own,
you can end up spending anywhere from
$300 to $1100 for a commercially avail-
able demodulator.

But there is a less expensive alter-
native—you can build a stereo processor
for less than $80. And not only is the
device we’ll describe inexpensive, it’s
also easy to build and easy to operate.
And it allows you to hear those movies,
music videos, etc, the way that they were
meant to be heard—in stereo.

We shouldn't forget to emphasize that
this add-on will also let you listen—in
stereo—to the many audio-only broadcast
services that are present on a number of
transponders on various satellites. Table 1
lists some of sources of video transmis-
sions with stereo audio, while Table 2 lists

COLORBURST
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e =) " 358MHz |
4.2 MHz
[ TYPICAL TV SIGNAL BANDWIOTH
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ROGER COTA and
LLOYD ADDINGTON

TYPICAL AUDIO
SUBCARRIERS

FIG.1—THE TYPICAL SUBCARRIER FREQUENCIES used for audio transmissions are 5.8, 6.2, 6.8, and

7.4 MHz.

audio-only stereo services.

The satellite stereo demodulator offers
both discrete and matrix capabilities,
tunable left and right channels, and an
input that can receive either the raw video
signal or the audio subcarrier signal from
a mono satellite receiver.

The stereo demodulator

The effective bandwidth of a satellite
transponder is about 10 MHz. Since stan-
dard NTSC signals have a bandwidth of 6
MHz, there is ample room for audio sub-
carriers from 6 to 10 MHz of the transpon-
ders spectrum. Any subcarrier located
above about 5.8 MHz can be used to carry
additional audio programming. As shown
in Fig. 1, 5.8, 6.2, 6.8, and 7.4 MHz are
the most frequently used subcarrier fre-
quencies. But in order to effectively ob-
tain the desired stereo effect, the
frequency-modulated audio subcarriers
must be separated from the video. And
that’s why we need a stereo demodulator.

Figure 2 shows a block diagram of the
satellite stereo demodulator. An incoming
video or audio signal enters the first am-

plifier stages where it is filtered, ampli-
fied, and limited. The result, as shown in
Fig. 3, is a hard-limited, noise-free FM
signal with the video portions removed.
The subcarrier signals proceed to two
phase-locked loop sections.

One phase-locked loop IC is used for
each stereo channel. Each is configured to
cover the range from 5 to 8 MHz. A varac-
tor diode is used to determine each center
frequency. (A varactor is a voltage-varia-
ble capacitor formed from a diode in
which the inherent capacitance is empha-
sized, instead of minimized as in a “nor-
mal’" semiconductor diode.) The bias
voltages for the varactor diodes are inde-
pendently controlled by the front panel
TUNE A and TUNE B controls. Increasing
the voltage increases the frequency of the
phase-locked loop.

The audio that is output by each PLL
IC’s is then lowpass filtered by de-empha-
sis circuits, applied to gain stages, and
then sent to the matrix circuit, which is
controlled by the front-panel-mounted
DISCRETE/MATRIX selector.

Most of the stereo-audio subcarriers are
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TABLE 1—STEREO VIDEO-PROGRAMMING

Transponder Service Subcarrier
A (MHz) B (MHz)
4 Spotlight 58 6.2
5 The Movie Channel 5.8 6.8
11 MTV 58 6.62
16 HTN Plus 6.8
6 Bravo 5.8
8 Entertainment Channel 5.94 6.12
10 Disney Channel 5.8 6.8
12 Disney Channel 5.8 6.8
17 Nashville Network 5.58 5.76
TABLE 2—STEREO-AUDIO PROGRAMMING
Transponder Service Subcarrier
A (MHz) B (MHz)
3 Moody Broadcasting 5.2 7.92
3 Country Coast to Coast5.58 5.76
3 Star Station 5.94 6.12
3 WFMT-FM 6.3 6.48
3 Bonneville
Broadcasting 7.38 7.56
3 Stardust 8.05 8.14
3 Music in Air 5.4 5.94
3 Music in Air 5.58 5.76
8 Cable Jazz Network  5.94 6.12
7 Family Radio (East) 5.58 5.76
7 Family Radio (West) 5.94 6.12
18 CIRK 6.17

AFTER LIMITING

Mode

Discrete
Matrix
Matrix
Multiplex
Multiplex
Discrete
Discrete
Discrete
Discrete

Mode

Discrete
Discrete
Discrete
Discrete

Discrete
Discrete
Discrete
Discrete
Discrete
Discrete
Discrete

Multiplex

transmitted either in discrete or matrix
modes. In the discrete mode, one subcar-
rier contains only the left-channel infor-
mation and another subcarrier contains
only the right-channel information. In the
matrix mode, each subcarrier contains a
combination of the left- and right-channel
information: One subcarrier contains the
sum of the two signals (left + right or
L+R) and the other subcarrier contains
the difference of the two signals (left —
right or L—R). The matrix circuit adds
and subtracts those signals at the appro-
priate levels to separate out the two stereo
channels. Those left- and right-channel
signals are then amplified and presented at
their respective output jacks.

A closer look at the circuit

Now that we've gone over the basics of
what the circuit does, let’s look at it in
more detail. Refer to the demodulator
schematic in Fig. 4.

The input to the demodulator—either
the raw-video output or the subcarrier out-
put from the satellite receiver—is fed to
the vipeEo IN jack, J1. From there, the
input signal passes through a highpass
filter made up of C35 and R40. That
leaves the audio subcarriers unattenuated
but rolls off any video components that
might be in the signal. The signal then
enters 1C2, a 10116 ECL triple line re-
ceiver. That device contains three ampli-
fier stages that are used to amplify, filter,
and limit the signal.

After passing through the first amplifier
stage of the IC, the signal is filtered
through L1 and CI. That series L-C circuit
is tuned to 6.5 MHz, the center of the
subcarrier spectrum. Resistor R38 pre-
sents a 75-ohm load for the tuned circuit
(to give the appropriate Q factor).

The input to IC2 is biased up through a
bias pin (pin 11) and R43. The signal then
enters the next stage of the op-amp, exits
at pin 15, and passes through a tuned cir-
cuitmade up of C13 and 2. That circuit is
also tuned to the center of the subcarrier-
frequency band (6.5 MHz). At that point,
the signal has been amplified and limited
by IC2 to l-volt peak-to-peak. All the
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one set of components. We will, however,
list the corresponding set of components
in parenthesis.

The signal from the tuned circuit passes
through another highpass filter made up of
C4 and RI5 (CI8 and R16) to roll off
interfering signals prior to entering 1C3
(IC4), a NE564 phase-locked loop IC.
That IC then demodulates the signal. The
VCO (Voltage-Controlled Oscillator) in
the NE564 is controlled by the capaci-
tance between pins 12 and 13. That capac-
itance is formed by C11 and D1 (C24 and
D2). Note that DI (D2) is a MV2209
varactor diode. As we mentioned pre-
viously. the capacitance of a varactor di-
ode varies in relation to the reverse-biased
voltage across it. Here, that voltage comes
from a divider network made up of R4,
R6, and R5 (R20, R22, and R21). Potenti-
ometer R5 (R21) allows you to tune the
proper subcarrier.

Pins | and 10 are the power connections
on the NE564. While the voltage applied
to pin | can be greater than 12 volts, the the
voltage applied to pin 10 cannot rise above
6 volts. Thus, the 8-volt power supply is
dropped by R2 and filtered by C8to give a
S-volt input to pin 10,

l< 4-11/16 INCHES :! The demodulated output at pin 14 is
| lowpass filtered (or de-emphasized) via
FIG. 5—COMPONENT SIDE of the demodulator’s circuit board. Note that some components must be R7 and C14 (R23 and C27). At that poinl
soldered on this side. - = el 2

we have a low-level signal that requires
amplification by op-amp ICS-c (IC5-d).
That op-amp is biased at one-half the
power-supply voltage by the voltage di-
vider made up of R31 and R32. That
biases up the amplifier output stages to the
+4-volt level.

After the de-empbhasis filter, the signal
is amplified by IC5-c (IC5-d), which
gives 1t a gain of approximately 6.6, as
determined by RIO and R9 (R26 and
R25). At that point, the signal goes to S,
the MATRIX/DISCRETE switch.

With the switch in the DISCRETE
position, the amplified output signals
from the two phase-locked loop demod-
ulators are run through the output buffer
amplifiers IC5-a and IC5-b, to the two
audio outputs, J2 and J3.

When the switch is in the MATRIX
position, however, the amplified outputs
of the two phase-locked Joop demod-
ulators are added together and subtracted
from each other, then run through the 1C5-
a and 1C5-b, which perform the matrix
mixing. The output of IC5-c goes through
R11 to the inverting input of IC5-a. The
output of IC5-d goes through R12 and also
to the inverting input of IC5-a, where they
are added together. The summation of the

Al
i,

o | L+Rsubcarrier and the L — R subcarrier
< -3/4 INCHES . . e e L
| (the left-channel information) is then
FIG. 6—SOLDER SIDE of the demodulator’s circuit board. buffered, amplified, and fed to output J3.
At the same time, the output of 1C5-¢
noise and amplitude-modulated compo- IC4). As we mentioned previously, one IC goes through R28 to the inverting input of
nents are removed. is used for each stereo channel. IC5-b where a subtraction is performed,
From the tuned circuit, the signal pass- Note: Because the PLL circuits are es- giving an output of the L+ R subcarrier
es to the demodulator PLL IC’s (IC3 and sentially the same, we will discuss only continued on page 114
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P t 2 THIS MONTH. WE CON-
ar clude our two-part
look at batteries and battery technology
by turning our attention to rechargeable

{lead-acid and nickel-cadmium) cells,
and how to choose the type you need.

Lead-acid batteries

The modern lead-acid cell is a far cry
from its predecessors. Its open-circuit
voltage is about 2 volts. which means that
it has the second-highest energy capacity
of the commercially available batteries,
both disposable and rechargeable. Only a
lithium-thionyl chloride cell, with an
open-circuit voltage of 3.7 volts, has a
higher energy-density—and it’s not re-
chargeable! The drawbacks to lead-acid
batteries—leakage, highly corrosive acid
electrolyte, evaporation, and a host of
other problems—have been eliminated in
the designs of more modern cells. Lead-
acid batteries come in a variety of sizes,
voltages, and energy capacities and have
characteristics that make them the ideal
energy source for applications requiring

the use of rechargeable batteries.

So, you may well ask, if they're so
wonderful why aren’t they more avail-
able? The answer to that is...Well, |
haven't the vaguest idea and would appre-
ciate finding out why. Possibly the answer
has something to do with the ready avail-
ability of nickel-cadmium batteries, the
other major type of rechargeable battery.
Before we start comparing the two tech-
nologies. let’s take the time to find out
how each is used. Once that's done, we'll
list the advantages and disadvantages of
both types and you |l be able to make your
own decisions.

Lead-acid batteries are casy to use.
Anyone who owns a car knows that those
batteries can operate successfully under
the most adverse conditions and are ex-
tremely forgiving when it comes to things
like accidental deep discharge and con-
stantly repeated partial discharge.

Figure 6 is a cutaway view of a typical
lead-acid cell. Although there arc varia-
tions from manufacturer to manufacturer,
most of the batteries use the basic con-

struction shown. The electrolyte is anacid
that is permanently sealed in the body of
the cell. It's worth nothing at this point
that that technique (permanently sealing
in the electrolyte) is starting to be found in
car batteries as well. Some companies
that make lead-acid batteries “immo-
bilize™ the electrolyte by gelling it. This
means that the cell can be used in any
position without any risk of the electrolyte
leaking out. Even though the construction
of the cell usually involves several heavy-
duty seals and double-walled insulation,
the acid is extremely corrosive and any-
thing that helps maintain the integrity of
the battery is a good idea.

Rechargeable lead-acid batteries are
available in voltages ranging from 2 to 24
volts and they can be used in any config-
uration you want. Unlike some other bat-
teries, you can either parallel them to
increase the current or put them in series
to increase the voltage. Since the energy
density in lead-acid cells is very high, you
can get really impressive amounts of
power by packing together a number of

Rechargeable Batteries

We continue our look at batteries with a description of rechargeable types
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FIG. 5—CUTAWAY VIEW OF A MODERN LEAD-
ACID CELL. Some batteries use a gelled elec-
trolyte.

cells. And how much power the battery
can deliver has nothing to do with how the
battery was used previously.

A battery that is normally charged after
only a small part of its stored energy has
been used can still deliver its total power
whenever the situation calls for it. That is
a common scenario in applications where
rechargeable batteries are used as emer-
gency backups in case the primary power
fails. Batteries that are constantly charged
can similarly always be counted on to de-
liver their full power if the circumstances
require it. In other words, lead-acid bat-
teries have no *“memory” of their pre-
vious use.

The charging circuits for these batteries
can be as simple or sophisticated as you
like. They are capable of being charged at
extremely high rates if the proper safe-
guards are taken. How you charge them
depends on how you plan to use them.
Table 4 gives you the recommended
charging rates and other information
you'll need to be able to safely recharge
the batteries. It’s important to stay within
the guidelines shown—overcharging can
have catastrophic results.

Even though the chemistry of the cells
is designed to be reversible (which is what
makes the cells rechargeable), overcharg-
ing them carries the same sort of dangers
as trying to charge the throw away bat-
teries we discussed last month. During the
charging cycle of any battery, gas is pro-
duced. A major functions of the elec-
trolyte is to act as a ‘“‘depolarizer’”—a
rather fancy way of saying that it's de-
signed to absorb the gas produced during
a charge. However, and this is a really big
however, the electrolyte can only absorb
gas at a certain rate. If the gas is produced
faster that it can be absorbed, then
BOOM!. Good-bye battery and anything
else that happens to be around and that
can include you, too! Make sure you don’t
exceed the recommendations for the
charging rates and times given in Table 4.
A lot of batteries were blown up to com-
pile those figures.

Nickel-cadmium batteries

Nickel-cadmium (NiCd) batteries are
the most popular rechargeable batteries

TABLE 4—LEAD-ACID'BATTERY CHARGING PARAMETERS

Type of charge Charging voltage
(volts DC per cell)
RAPID 2.55 - 2.65
QUICK 2.50 - 2.55
STANDARD 245 -2.50
TRICKLE 228 -232

on the market today. They are packaged in
all the standard sizes and the cell’s open-
circuit voltage is 1.25 volts (which makes
them a close match for most of the ap-
plications where throw-away batteries are
used.) Prices depend on where you buy
them but, in general, it’s safe to say that
they’re more expensive than alkaline and
lead-acid batteries, but cheaper than
lithium and silver-oxide batteries. The
voltage-discharge curve is nice and flat,
meaning that the battery will have a con-
stant voltage for most of its discharge cy-
cle. Unlike lead-acid cells, nickel-
cadmium cells are not designed to be used
in a parallel configuration. The normal
method of use is to decide what your cur-
rent requirements are and then get cells of
the needed ampere-hour capacity and
connect a number of them in series to
build up the voltage you need for your
system.
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FIG. 7—A NICKEL-CADMIUM CELL consists of
nickel and cadmium strips wound together and
separated by absorbent nylon.

Figure 7 is a cutaway view of a typical
cylindrical NiCd cell. The nickel anode
and cadmium cathode are made in strips
that are wound together into a coil with an
absorbent nylon separator between them.
The separator is used to absorb the al-
kaline electrolyte. It is also permeable to
oxygen (the gas produced during the
charge cycle). The assembled battery is
packed into the outer case, usually made
of nickel-plated steel, the external
positive and negative contacts are welded
to the electrodes, and the cell is finally
sealed. The seals keep the electrolyte
from drying out and are designed to act as
pressure-relief valves. If the internal

Charging current
(percent of cell capacity)

Charging time

100% 1 -3 hours
20% - 50% 12 - 20 hours
10% - 40% 10 - 18 hours
10% - 20% Continuous

buildup of gas gets excessive, the seal will
open and vent the extra pressure. How
well the battery functions afterward de-
pends on how much electrolyte is lost. In
any event, you can bet that the battery will
be but a shadow of its former self.

The internal resistance of the average
NiCd cell is very low—usually less than
100 milliohms—which means they can be
used in circuits where high discharge-
rates are required. Some NiCd cells,
however, are specifically designed with a
higher internal resistance that, although
lowering the maximum discharge rate, in-
creases the cells ability to retain a charge.
Button cells and 9-volt “transistor bat-
tery’’ substitutes are usually manufac-
tured like that. The internal resistance of
the cell is a good guide to the charging
rate: The higher the value, the lower the
charging rate. The most common cause of
NiCd cell failure is an improper charging
rate.

A dead NiCd will be either an open or
short-circuited cell. Open circuits are usu-
ally the result of electrolyte loss and this is
directly caused by constant rapid dis-
charging, constantly high charge-rates, or
anything else that will make the cell blow
its seal. Remember that by the time the
cell parameters are exceeded enough to
make the seal open, the high current rate
that caused it in the first place will have
made the battery heat up, and that will
make the electrolyte evaporate at a greater
rate. In any event, there’s no way to re-
place the electrolyte, so if you measure
the internal resistance of the battery with a
multimeter and find it to be an open cir-
cuit, the battery is gone forever.

Short-circuited cells are another story.
Sometimes the separator will get ruptured
and metallic salts will form a small bridge
that shunts the current around the rest of
the plate. A high current pulse can burn
out the short and the cell can then be
charged, since the correct current path has
been restored. Commercial “zap” cir-
cuits use this technique by charging a
large capacitor and then discharging it
through the cell. If you monitor the bat-
tery’s voltage, you’ll see the voltage start
to increase as all the internal shorts are
cleared out. If the separator has deterio-
rated in the cell, the battery is beyond
salvage and should be replaced.

Recharging batteries

So now that we know everything about
lead-acid and nickel-cadmium cells, let’s



find out about how to charge them. The
circuits needed can be as sophisticated—
or as simple—as you like. Which circuit
you want to use depends on which cells
you use, now fast you want to charge
them, and how you want to use them.
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FIG. 8—A SIMPLE CHARGING CIRCUIT for nick-
el-cadmium or lead-acid batteries.

The simplest charging circuit you can
have is illustrated in Fig. 8. Calculating
the resistor value and which diode to use
is simple. First, let’s lay down some gen-
eral guidelines. The transformer you use
should have a voltage at its secondary at
least twice the open circuit voltage of the
battery you want to charge and the diode
should have a PIV (Peak Inverse Voltage)
rating at least twice that. The resistor has
to be able to handle the charging current at
the open-circuit voltage of the battery. To
be on the safe side, let’s use the voltage of
the transformer’s secondary. Now that we
have those things out of the way, let’s use
Ohm'’s law to fill in the blanks.

Vsyslem = Vtransformer = (Vbanery i Vdiode)

Ren arge — Vsystem‘{ Icharge

WATTAGER = Vyranstormer X lcharge

The key here is deciding what you want
the charging current (I arge) to be. The
rate of current flow through a rechargea-
ble battery is referred to in terms of the
total capacity of the cell. The rate of
charge or discharge for a particular bat-
tery is usually given in the C-rate. The C-
rate is the current rate in amperes numer-
ically equal to the rated minimum amp-
hour capacity. If the recommended charg-
ing rate for a cell is listed as 0.1C, for
example, that would tell you that the max-
imum current you can use to charge the
battery is numerically equal to ¥io the total
amp-hour capacity of the cell. If the cell
was rated at 500 milliamp-hours, 0.1C
would translate into a charging current of
50 milliamps.

Table 5 shows the various rates of
charge and how long it will take to fully
charge a cell. It’s important to remember
that not all cells can be charged at the
higher rates. Nickel-cadmium cells are
too expensive to risk destroying by impa-
tience. All the cells, however can with-
stand the standard 0.1C rate. But let’s get
back to our example.

If we're going to charge a 4.8 volt se-
ries of batteries that have a 1.2 amp-hour
capacity at the standard 0.1C rate and are

TABLE 5—NICKEL-CADMIUM BATTERY CHARGING PARAMETERS

Type of charge  Charging voltage
(volts per cell)
RAPID Depends on Cell
QUICK 2.50 - 3.00
STANDARD 2.50 - 3.00
TRICKLE 2.50 - 3.00

using a transformer with a 9 volt second-
ary:

Vsystern = Viransformer — Vbattery

9-4.8 = 4.2 Volts

leharge = 0.1C = (0.1)(1.2) = 120mA

Rcharge — Vsys'.am"I Icharge
= 4.2/12 = 350

WATTAGER = {Vtransformer)(lcha
=9 x .12 —108v3ATTS

Finding a resistor with a rating of 1.08
watts is going to be difficult, so let’s make
a general rule: we’ll always bump the val-
ue up to the next available size. That
means a 35-ohm, 2-watt resistor. The PIV
rating of the diode has to be at least twice
the transformer secondary or 18 volts and
it has to be able to handle at least .12
amps. Any of the family of IN4xxx di-
odes is a good choice for the circuit. In
this particular case, the IN4001 is fine. It
should be noted that we did not take the
voltage drop across the diode into account
when we calculated the parameters of the
circuit. Since the diode drop is going to be
small compared to the other voltages, and
our assumptions have built-in safety mar-
gins, it can reasonably be ignored. If
you’re building a charger for battery sys-
tems that have lower voltages and are
looking for larger charging currents, the
diode drop should be considered in cal-
culating the overall system voltage. By
the same token, if the charging current
you need is really small, the diode’s for-
ward resistance will have to be taken into
account and subtracted from the calcu-
lated value of the current limiting resistor.
If the value of the calculated resistor is
small enough you can do away with it
altogether and let the diode serve as the
current limiter.

A more efficient charger can be built
using a full-wave rectifier. The math is
exactly the same as in our example. Just
get the values of the circuit parameters
and plug them into the formulas. More
elaborate chargers will monitor the state
of charge of the battery and automatically
switch over to trickle charging when the
battery is fully charged. These circuits are
used when the initial charge rate is going
to be in the “quick” or “rapid” range.
How the circuit is put together will de-
pend on the batteries that are being

Charging current
(percent of cell capacity)

Charging time

Depends on Cell 1 - 3 hours
20% 3 - 5 hours
10% 14 hours

5% Continuous

charged and what the initial charging rate
is going to be. The actual design of these
circuits is involved because it’s a good
idea to have several levels of protection for
the battery. That way if the primary
switchover circuit fails, other parts of the
circuit will save the day.

The dangers here shouldn’t be mini-
mized. If you overcharge a cell at a high
rate of charge, you can, of course, kiss the
battery good-bye. But we’ve already seen
that you're running the risk of explosive
rupture of the cell from the accumulated
gas and that can destroy a lot more than
just the battery. I overcharged a 20-milli-
amp NiCd button cell—the smallest nick-
el-cadmium battery you can buy. When it
exploded it blew a hole in the side of the
charger’s plastic case! Be warned and be
careful to follow the manufacturer’s rec-
ommendation.

There have been charging circuits pub-
lished repeatedly in any number of maga-
zines, data books, and so on. Look them
up and decide which one you want to use
in your particular application. I can offer
you a few general rules and a couple of
useful tips.

The overall system voltage in your
charging circuit will decrease as the cell
charges up and the current flowing in the
circuit will, naturally enough, start to
drop until it reaches a steady state. This is
because a discharged cell will rapidly re-
gain enough energy to be at its nominal
voltage.

For this reason you shouldn’t be
alarmed if you measure the current flow in
your circuit and find it a lot higher at the
beginning of the charge cycle. It will soon
drop to a point as close to your calculated
value as your component values are close
to their calculated values. If your charger
is designed for the standard rate, you
shouldn’t have any problems.

If you use a full-wave rectifier and put
the current-limiting resistor between the
transformer and the rectifier, you will have
a variable-current charger. Current flow
will continue to decrease as the cell takes
on more and more of a charge. That cir-
cuit arrangement is shown in Fig. 9. Fig-
ure 10 is a handy circuit that you can use to
monitor the current flow. If it looks famil-
iar, it's because you’ve already seen it in
the June installment of the “Designer’s
Notebook™ and you'll find a full descnp-
tion of it there.
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FIG. 10—YOU CAN MONITOR THE CHARGING
CURRENT with this simple circuit.

TO
VOLTMETER

FIG. 11—YOU CAN CLEAR SMALL SHORT-CIR-
CUITS made up of metallic salts in NiCd bat-
teries.

Basically the small voltage across
Rgense turns on QI and the transistor
turns on the LED. (Anything you want
can be substituted for the LED. A relay,
for example could put another resistor in
series with the current-limiting resistor
and cut the charging current down to a
trickle charge.) The formula for calculat-
ing the value of Rgpngg 1S' Rgpnse =
0.65/1cyarce, Where 0.65 volt is the
voltage needed to turn on the transistor. If
you're really a whiz at working out circuit
parameters, you could get the value of
Reparce 0 equal Ropyge and do the
whole job with just one resistor. I can’t
work things out for you because the values
for the components depend on the bat-
teries you use, the charging rate, and
many other factors. If you're careful
though, you should be able to build your-
self a charger that has several charging
rates and can automatically switch over to
over to trickle charge when a predeter-
mined point is reached.

Rapid charging of cells should not be
tried unless the cell is specifically de-
signed to handle very high charging-cur-
rents and lots of safeguards are built into
the charger. This kind of charging takes
place under very controlled conditions.

TABLE 6
Parameter Lead-acid batteries Nickel-cadmium batteries
Memoary None Requires Reconditioning
Current Capacity Generally in Amperes Generally in Milliamps
Cost Moderate High
Weight Generally over 1 pound Generally under 1 pound
Configurations Parallel or Series Series Only
Availability Hard to Find Available Everywhere
Shelf Life 50% Loss in 8 Months 50% Loss in 3 Months

The usual method of operation for this
kind of charger is to monitor the rem-
perature of the cell and switch to a trickle
charge, (or completely off), when the
temperature of the cell reaches a certain
level. Thermistors and other temperature-
sensing components monitor the cell and
control logic that switches the chargerto a
lower rate.

We’ve already discussed how battery
*“zapping” can be used to try and clear out
small internal shorts and revive cells that
are apparently dead. Figure 11 is the basic
circuit that’s used. When the switch is
thrown to the left, the capacitor charges,
and when the switch is thrown to the right,
the capacitor discharges through the the-
oretically dead battery and, we hope,
burns out the small bridges of metallic
salts that are shunting the current in the
cell.

If the cell can be saved, after you blast it
a few times you should see the voltage
starting to rise on the meter. Once that
happens, give the cell a few more hits and
then charge it normally. It won’t be as
good as a good cell, but then again, it
won'’t be as bad as a bad cell. You'll notice
that I haven’t given you any value for the
capacitor. Well, the voltage rating should
be at least as much as the largest voltage
in the system, (either the battery or the
source), and the capacitance should be as
big as you can get. This is one of those
instances where bigger is better. The more
capacitance you have, the larger the blast-
ing current is going to be and the more
chance you’re going to have of resuscitat-
ing the battery.

Our last helpful hint has to do with one
of the most common uses for rechargeable
cells: memory retention and emergency
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FIG.12—ONE OF THE MOST POPULAR applica-
tions for rechargeable batteries is backing up
power supplies.

backup. There are lots of different ways to
design a circuit that will do the job, but
the basic idea is shown in Fig. 12. When
the DC voltage source is present, the bat-
teries charge through R, the current-limit-
ing resistor (because the diode is reverse
biased). When the main power supply
fails, the diode is forward biased and the
NiCd batteries provide power to the load.
The calculations for finding the value of R
and the considerations for choosing the
diode are exactly the same ones we dis-
cussed for our simple charger. There are
other, more elaborate schemes for using
rechargeable batteries like this, but they
all use this approach. Diodes are used to
steer the current where you want it and the
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FIG. 13—VOLTAGE DISCHARGE CURVES for
various types of batteries discharged at the 0.2C
rate. Note the break in the hours scale.

biasing of the diodes is switched by the
presence or absence of the main power
supply.

We now come to the question of which
battery type you should use. Well, the
answer is, as we saw with disposable bat-
teries last month, it depends. As a general
rule, lead-acid batteries are used where
the current draw is going to be heavy and
NiCd’s are used where it’s not. Now I
know that these are all relative terms but,
like I said, it depends. For practical pur-
poses, let’s just say that if the current draw
is going to be consistently in the multi-
ampere range, go for lead-acid. If it’s un-
der an amp, look at NiCd cells. The rela-
tive merits of each system are summed up
in Table 6 and the voltage-discharge
curves for some of the various batteries
are shown in Fig. 13. Ive put in the curves
for some of the lithium-based batteries as
well as.the zinc-carbon ones so you can
make an overall comparison.

continued on page 113
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Electronics In Medical Imaging

Various imaging techniques, such as X-rays and CAT scans, are commonly used in medicine.
In this article, we'll take a look at those techniques and the role electronics plays in them.

Ray Fish, Ph.D., M.D.

MEDICAL IMAGING IS USED TO DISPLAY
the structure and function of the body. It is
used to obtain information about the stat-
us of a healing fracture, the presence of a
tumor, the ability of the kidneys to remove
substances from the blood, the presence
of bleeding in the head, and the flow of
blood through arteries and veins. Elec-
tronics has played an important role in
medical imaging in the past, and that role
is steadily increasing. In this article we
will discuss medical imaging techniques
such as conventional X-rays, fluoroscopy,
linear tomography, computerized to-
mography, and ultrasound.

X-rays

X-rays are produced when a tungsten
target is bombarded by an electron beam

of sufficient energy. In 1895, Professor
Roentgen discovered that X-rays were ca-
pable of penetrating living tissue and
making images of it appear on fluorescent
surfaces.

Photographic film itself is relatively in-
sensitive to X-rays. In order to overcome
that, the film is placed in a “cassette” that
holds a fluorescent screen close to the X-
ray film. When struck by X-rays, the fluo-
rescent screen emits light that blackens
the film. If an object prevents X-rays from
reaching the film and fluorescent screen,
the film remains transparent (light) in ap-
pearance at such points.

Figure 1 shows the arrangement used to
take a conventional X-ray picture. Ex-
posure parameters vary according to the
size of the person. A standard chest X-ray

will use an exposure time of about Yo
second, an X-ray tube voltage of 120 kilo-
volts, and a current of 400 milliamperes.
The exact exposure time is determined
automatically in many systems by an X-
ray sensitive detector behind the film and
screen. Note that the X-ray beam is diver-
gent; it is cone-shaped and increases in
size as it travels from its source. Therefore
distances between the film, the patient,
and the source of radiation will affect the
size of images seen. For that reason, stan-
dardized techniques must be used when
taking pictures to avoid confusion.
Figure 2 shows a conventional chest X-
ray. Air permits the greatest amount of
radiation to reach the film cassette. The
lungs contain much air, hence they are the
darkest area on the X-ray. Decreasing
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FIG.1—ROUTINE CHEST X-RAY'S are taken using the arrangement shown. Note that the film is located

in a cassette that also has a flourescent screen.
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FIG. 2—A CHEST X-RAY. Since air allows the
maximum amount of X-rays to reach the film, the
lungs show up as a dark area.

amounts of radiation are able to penetrate
soft tissues, bone, and metal. All material
between the X-ray source and film con-
tributes to the image regardless of the
distance of the material from the film. For
example, a rib on the front of the chest
will be imaged about the same as a rib on
the back of the chest.

Tomography

Figure 3 shows a method of obtaining
images at a certain depth inside the body.
That technique is called conventional to-
mography and has been in use for many
years. In conventional (non-comput-
erized) tomography, the X-ray source and
film are moved simultaneously for several
seconds as the picture is being taken. The
geometry is arranged such that tissue den-
sities at a certain distance from the film
will remain in focus at all times during the

X-RAY SOURCE
POSITION 1 X-RAY SOURCE

POSITION 2

PLANE OF FOCUS

FILM CASSETTE
POSITION 1

FILM CASSETTE
POSITION 2

FIG. 3—CONVENTIONAL TOMOGRAPHY. In this
technique, the X-ray source and the film cas-
sette move in such a way as to keep all the
structures in one plane in focus.

X-ray exposure, while tissue densities in
other planes will be smeared broadly
across the film. That type of tomography
is relatively inexpensive and is useful even
though it does not produce as clear an
image as computerized tomography.
Computerized tomography (which will be
discussed below) is more sensitive to
small differences in tissue density and has
a finer resolution (smaller objects and
smaller details can be seen).

Figure 4 compares images obtained by
conventional tomography (Fig. 4-a) and
conventional X-rays (Fig. 4-b). Different
levels in the body are displayed in separate
images in conventional tomography,
showing detail not visible in a standard X-
ray.

It is possible to put substances inside
the body that strongly block X-rays. One
can inject liquids called contrast agents
into arteries, veins, and various body cav-
ities. If placed into an artery, an ar-
teriogram is obtained. Contrast agents
injected into a vein will allow an X-ray to
be taken that will show the vein, as seen in
Fig. 5. Blockage in branches of an artery
or vein can thus be seen. Blockages can
occur when materials are deposited on the
inner wall of an artery. Those form a rela-
tively solid mass called a plaque. That is

especially important when the coronary
arteries that supply blood to the heart
muscle are involved. People often have
chest pain from partial blockage of the
coronary arteries. Similarly, partial
blockage of the arteries supplying the legs
may cause leg pain with walking. Partial
blockage of the arteries supplying a
kidney can cause high blood-pressure (hy-
pertension). Blockage of arteries and
veins can also occur because of blood
clots, foreign bodies, or injury.

When a partial blockage of an artery is
discovered, surgery can be performed to
place a segment of vein in parallel with
the blockage. That allows blood to bypass
the blockage via the vein. Alternatively,
in some cases a balloon can be placed in
the partially blocked blood vessel and in-
flated. The material obstructing the vessel
will be compressed into the walls of the
vessel. Those techniques permit normal
blood flow and cause relief of symptoms.
In patients with certain types of coronary
artery blockage, coronary bypass surgery
is used to prolong life.

The kidneys normally remove many
substances from the blood. Contrast
agents can be injected into a vein in the
arm, a simple procedure. The contrast
agent will then travel through the cir-
culatory system and eventually be con-
centrated and excreted by the kidneys.
Kidney X-rays, also called intravenous
pyelograms or IVP’s can then be taken.
The functioning and structure of the kid-
neys, ureters, and bladder can be studied
using an [VP. While many kidney stones
will not show on an X-ray, they can be
seen in an IVP,

Flouroscopy

Fluoroscopy is imaging that occurs
when X-rays strike a surface that emits
light as a result of X-ray exposure. Image
intensifiers used in fluoroscopy can in-
crease the amount of light seen and de-
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FIG.4—A BONE FRAGMENT that shows up in the tomogram in a, does not show up in the conventional

X-ray shown in b.
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FIG. 5—IN THIS VENOGRAM, dye is injected to
help pinpoint the location of a blocked vein.

crease by a factor of 1000 the amount of
radiation needed to give a useful image.
Image-intensifier tubes have a fluorescent
screen that emits light when struck by X-
rays. That light causes electrons to be
emitted from a light-sensitive surface that
is just behind the fluorescent screen.
Those electrons are attracted to a second
fluorescent screen by a high voltage, pro-
ducing a brighter image than the one on
the first fluorescent screen. The second
fluorescent screen may be looked at di-
rectly or may be viewed by a television
camera.

Use of a television camera permits
magnification, image enhancement, im-
age recording, and other image process-
ing to be done by standard video
equipment. X-ray images can be stored in
a digital memory. It is possible that in the
future, most X-rays will be taken with
fluoroscopic equipment and be stored on
videodiscs or videotape, rather than on
large, expensive pieces of film. Thou-
sands of separate X-ray pictures could be
recorded on one videodisc or videotape.

Digital subtraction angiography

Digital subtraction angiography is a
technique that allows imaging of arteries
without injecting contrast material di-
rectly into them. Without digital-subtrac-
tion techniques, it is necessary to inject a
liquid contrast material directly into an
artery that is to be imaged. X-rays are
taken when the contrast material is in the
artery.

If the artery being studied is deep in the
body, a catheter must be placed near the
artery and the contrast material injected.
For example, the renal (kidney) arteries
are often examined. That involves placing
a catheter near the kidneys by threading it
through an artery, such as the femoral ar-
tery in the leg. That procedure is uncom-
fortable, is difficult to perform, and has
the risk of complications. Complications
include infection or bleeding at the site the
artery is punctured. Also, the catheter
may knock a plaque off the wall of any
artery it passes through (such as the aorta
between the groin and the kidney). A
plaque knocked loose by a catheter will
travel through the blood stream and even-
tually cause occlusion of a branch of the

SINUS CAVITIES

SKULL (BONE)

BRAIN TISSUE

FIG. 6—A COMPUTERIZED AXIAL TOMOGRAPHY (CAT) scan of a human head. One horizontal level is

shown here.

artery. That causes a lack of blood in the
area supplied by the artery. If that area is
in the brain, for instance, the person will
have a stroke. Such complications caused
by the insertion of a catheter are for-
tunately infrequent (about 0.1% of cases),
but the cost and discomfort of arteriogra-
phy do affect every patient.

With digital subtraction angiography,
the need for an arterial catheter is elimi-
nated. With the subtraction technique, an
X-ray image of the area containing the
artery of interest is obtained and stored in
a digital memory. A contrast agent is in-
jected into a vein in the arm, a simple,
relatively safe procedure. A small percen-
tage of the contrast agent will travel to the
artery of interest, but not enough to cause
an image to form on a plain X-ray. A
second X-ray image is taken and stored in
digital memory. The first image is then
subtracted, point by point, from the sec-
ond image. Structures that were the same
when the two pictures were taken cancel
out,

The image remaining is that caused by
the circulation of the small amount of dye
through the artery during the second pic-
ture. An image similar to a standard ar-
teriogram is thus obtained without the
cost, discomfort, and dangers of arterial
catheterization. If there is movement be-
tween the two pictures, the images will
not line up properly. Taking multiple pic-
tures before and after the injection and
choosing those that give the best image is
sometimes done. Digital subtraction an-

giography is of limited use in imaging the
coronary arteries because the heart moves
about significantly. As digital subtraction
angiography equipment becomes more
refined and less expensive, it is expected
that it will gradually replace conventional
arteriography equipment in many ap-
plications.

Computerized axial tomography

Computerized axial tomography
(CAT) is a technique that can obtain im-
ages of slices of tissue a few millimeters
thick. That technique is very sensitive to
differences in X-ray absorption of tissues.
Conventional X-rays and tomograms are
incapable of detecting the differences in
X-ray absorption of soft tissues and fluids
(such as blood, brain tissue, and water).
Computerized axial tomography can be
used to detect those differences (see Fig.
6).

If surgery is needed to correct bleeding
inside the head, the CAT scan will usually
show that. Arteriography was necessary
to detect bleeding in the head before the
CAT scan was available. The arteriogra-
phy dye was injected into the carotid ar-
teries that supply blood to the head.
Arteriography is difficult, expensive, and
uncomfortable. The CAT scan is safer
than arteriography, without discomfort,
and easy to perform. On the other hand,
one drawback to CAT scans is that they
are still somewhat expensive.

The CAT scan is performed by having
one or more sources of X-rays and multi-
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FIG. 7—SET UP USED in computerized axial tomography. Here, one or more X-ray sources rotate

around the part of the body being scanned.
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FIG. 8—BLOCK DIAGRAM of the set up used to
obtain an ultrasound A-scan is shown in a. A B-
scan, which is made up of a series of A-scans, is
shown in b.

ple X-ray sensitive transducers positioned
around the area to be examined. Figure 7
shows a simplified diagram with just one
X-ray source and a few X-ray detectors.
The amount of X-ray energy reaching
each transducer is accurately measured.
The assembly of transducers rotates
around the area, taking measurements
along many lines that pass through the
plane being examined. Tens of thousands
of measurements are made. The plane is
divided into picture elements (pixels). A
computer notes which lines crossed
through which pixels and how much ener-
gy got through the tissue each line
crossed. Having that information, the X-
ray density (or the absorption) of each
pixel can be calculated. In practice, the
calculation of pixel density is too time-
consuming, but computers can make ap-
proximate solutions and fit them to the

data. Once that task is completed, an im-
age made up of the pixels can be displayed
by the computer.

Ultrasound

Ultrasound is sound that is at a frequen-
cy too high to hear. Ultrasound used in
medicine usually has a frequency of 1 to 5
MHz. Ultrasound is emitted by a crystal
transducer that is placed on the skin. A
jelly-like material is placed between the
transducer and the skin to increase trans-
mission. A portion of the transmitted ul-
trasound is reflected back to the trans-
ducer when an interface between different
tissues is met. Thus, after a short pulse of
ultrasound is emitted, a series of echoes is
received, as shown in Fig 8-a. That tracing
is referred to as an A-scan. The strength of
individual echoes depends on the dif-
ferences in mechanical properties of the
tissues at each interface. For example,
when a pulse crosses the boundary be-
tween muscle and blood, about 0.1% of
the energy is reflected. The remainder of
the energy continues on to image deeper
structures.

The attenuation of ultrasound increases
with frequency. For most soft body
tissues, the attenuation coefficient is
about 1 dB/cm/MHz. A structure 5 cm
deep in the body will attenuate a 3.5-MHz
signal 35 dB. A 10-MHz signal will be
attenuated 100 dB. To compensate for the
decrease in signal strength with depth, a
time (or distance) gain control (TGC) sys-
tem is used to pre-process the signal from
the transducer. Signals received further in
time after the transmitted pulse are ampli-
fied more. A series of gain switches are
present on some ultrasound machine pan-
els so the technician can set the gain at
various depths to obtain a picture that con-
tinues to show tissue interface reflections
despite the attenuation of the signal that
occurs due to depth and various interven-
ing structures.

Higher frequencies give a finer picture
resolution because it is not possible to
resolve structures smaller than about a
wavelength in size. The wavelength at 1.5
MHz is about | millimeter. Higher fre-
quencies are desirable unless the signal

must travel so deep into the body that it
will be attenuated too much. Frequencies
up to 15 MHz are used to examine the eye
and other small body parts. Frequencies
around 3 MHz are used for deep abdomi-
nal imaging.

The angle the tissue interface makes
with the direction of the ultrasound beam
may cause deflection of the beam in an-
other direction. Successive echoes de-
crease in amplitude because the energy of
the ultrasound is absorbed by the tissue as
well as being reflected and refracted.

The mechanical properties of air and
bone differ from those of soft body tissues
so much that, for practical purposes, ul-
trasound does not penetrate air and bone.
That inability to penetrate air and bone
obviously limits the use of ultrasound
greatly.

Despite significant absorption and re-
fraction, useful images can be obtained
using ultrasound. A two-dimensional pic-
ture, called the B-scan (see Fig. 8-b), is
produced by displaying many A-scans si-
multaneously. Those are produced using a
rapidly vibrating or rotating transducer
that emits hundreds of pulses per second.
That technique can be used to produce a
real-time picture. Alternatively, a storage-
type display can be used. In that tech-
nique, the transducer is moved manually
by a technician and successive images are
retained on the display, producing a pic-
ture. The quality of the picture that results
from that technique can vary greatly be-
cause it depends on the skill of the techni-
cian.

B-scan ultrasound machines produce
images that can be stored in a computer
memory. Some commercially available
machines have pictures with 16 gray lev-
els. The images can be frozen, magnified,
measured electronically, and pho-
tographed. A movable dot (cursor) can
select an area to be examined for overall
movement (such as a heartbeat) or for
blood flow.

Some B-scan ultrasound machines
have two movable dots (calipers) that can
be positioned anywhere on the screen by a
joystick. A digital readout of the distance
between the two dots is displayed. That is
useful for such things as measuring the
head size (called the biparietal diameter)
of fetuses. The biparietal diameter is re-
lated to the age of the fetus. Some ultra-
sound machines are made specifically for
obstretics. With those ultrasound ma-
chines, the heartbeat of a fetus can be
monitored, for instance along with other
physical data.

The screen containing the B-scan im-
age in some machines will display the
patients’ name and other data so the pho-
tograph will not need further labeling or
get mixed up with other patient’s records.
The patient’s name and information about
exposure settings is displayed on CAT im-
ages in a similar manner. R-E
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Satellite-TV Basics

Here’s a quick review of some important satellite-TV basics.

THERE'S LITTLE DOUBT THAT ONE OF THE
hottest areas of consumer electronics is
satellite-TV reception. In this special sec-
tion, we will be taking a look at the cur-
rent state of the market, and what
equipment is out there for the budding
satellite-TV enthusiast. Before we do
that, however, it might be a good idea to
review some basic satellite-TV concepts
and terms.

Satellite concepts

The satellites used for satellite TV are
geostationary. That means that they are
placed in an orbit 22,279 statute miles
above the equator. The speed of a satellite
placed into such an orbit matches the
speed of the rotation of the earth and thus

appears to stand still in relation to the spot
beneath it.

The purpose of satellites used for TV is
to receive signals from an earth station, a
communications facility that is capable of
both reception and transmission, and re-
transmit them back to earth. On earth, the
signals can be received by.other earth sta-
tions, or by TVRO's (TeleVision Receive
Only). Home setups are TVRO's.

Satellite-TV operates at microwave fre-
quencies. There are two primary bands in
use. The C-band, the one most often used
by cable companies and others to dis-
tribute their programming, spans the fre-
quencies from 3.5 to 6 GHz, while the
Ku-band is located between 12 and 14
GHz.

By MARC STERN

The signal strength of a satellite-TV
signal will of course vary with location. A
chart of the signal strength at various
points on the map can be made. That chart
is called a footprint, and is shown in Fig.
1. Naturally enough, the area of max-
imum signal strength is located at the cen-
ter of the footprint: that area is known as
the boresight point.

As mentioned earlier, satellites orbit
above the equator, in what is known as the
equatorial plane. They are located in that
plane between 79° and 143° west longi-
tude (see Fig. 2). Atthe moment, there are
16 U.S. and Canadian satellites occupy-
ing slots in that orbit. Those slots are
separated by about 4 degrees of arc,
which is about 1838 miles. The reason for
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FIG. 1—A PLOT of the signal strength of a satellite transmission is called a footprint. The area of

maxirnum st;ength is called the boresight point.
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FIG. 2—ALL NORTH-AMERICAN SATELLITES orbit in the equatorial plane. They are located in that

PN

_

“ GEOSTATIONARY.SATELLITE

UPLINK SIGNAL FROM EARTH
TRANSMITTING STATION
\\\ 5,900 T0 6,400 MHz

FIG.3—C-BAND SIGNALS ARE UPLINKED at frequencies between 5.9 and 6.4 GHz, and downlinked at

frequencies between 3.7 and 4.2 GHz.

that spacing is to keep the satellites far
enough apart to allow each satellite to use

the same set of frequencies without inter-
ference (more on that shortly). However.

— — —

in order to accommodate more satellites.
the FCC has laid down guidelines that will
allow that spacing to be reduced to 2° aver
the next few years.

The current crop of satellites can be
identified in several ways—designation,
name, position, or any combination of
those. Sometimes a letter or number fol-
lows the satellite’s name. That indicates
that the satellite is a member of a family of
satellites or is a replacement for a satellite
that is no longer in service. A satellite
usually has a working life of about 7 to 10
years.

If you were to look at a satellite from the
equator. it would appear tilted to you. That
15 known as the nlr angle of the satellite
and it can be adjusted by on-board
thrusters (rocket engines) that are con-
trolled via sophisticated telemetry from
the ground. Those thrusters are also used
to compensate for any variations in the
satellite’s orbit.

Low-power transmitters

You might imagine that satellite trans-
mitters would be high-powered affairs be-
cause of the great distances their signals
must travel. That, however. is not the case.
Instead, the average satellite transponder .
the device that receives a signal from the
ground and retransmits it back from
space. has an output power of about 5
watts. Each transponder receives and
sends a wide variety of video and audio
information; among the types of com-
munications handled are telephone, busi-
ness data—and. of course, television and
radio programming.

Power for the transponders and the sat-
ellite itself is obtained from on-board bat-
teries. Those batteries are kept charged
through solar cells mounted on wing-like
panels that are deployed about the satel-
lite. For maximum charging, the cells
must be at a right angle with respect to the
Sun. To maintain that orientation as the
satellite travels in its orbit, the positioning
of the panels is constantly being adjusted.

While low-powered transponders do
draw less current than high-powered ones.
conserving battery life isn't the only rea-
son that low-powered transponders are
used at C-band frequencies. On earth, that
band is also used for the transmission of
telephone communications. By keeping
power-levels low, interference with those
telephone communications is kept to a
minimum. You will find higher power
output in Ku-band satellites: Canada’s
Anik D, for instance. That's because that
particular band 1s not shared by any fer-
restrial services.

Uplink and downlink

When a signal is sent from the earth to a
satellite it is being uplinked. And when
the satellite sends it back, that signal is
being downlinked to earth. Uplinking and
downlinking take place at different fre-



quencies. with C-band signals sent to the
satellite at 5.9 to 6.4 GHz, and returning
signals at 3.7-4.2 GHz (see Fig. 3).

The 500-MHz uplink and downlink

bands are broken up into a number of

channels. Each transponder on-board a
satellite is assigned one of those channels
and each C-band satellite can have as
many as 24 transponders.

On first inspection. that would seem to
be at odds with the bandwidth require-
ments of the transponders. That's because
each transponder needs 36 MHz for video
and audio. and 4 MHz for a guard band.
That would seem to limit the maximum
number of transponders to 12 (12 > 40 is
480 MHz). But, by alternating the polar-
ization of transponders on adjacent satel-
lites, and by maintaining adequate
satellite spacing, as many as 24 transpon-
ders can be used.

Let's take a closer look at alternating
polarity. You will find if you look at two
adjacent satellites that one will have its
odd channels vertically polarized and its
even channels horizontally polarized,
while the other will use the opposite
scheme. Thus. signals from adjacent tran-
sponders will be 90° out-of-phase. That
allows the signals from adjacent transpon-
ders to overlap somewhat without inter-
ference, Note that alternating polarity is
used only if a satellite has 24 transpon-

ders. If it has 12. then all transponders are
horizontally polarized. Most U.S. satel-
lites have either 12 or 24 transponders,
although some have as few as 6. Ku-band
satellites. on the other hand, have as many
as 32 transponders.

Signal loss

As we've stated, a satellite signal has a
long way to travel. Its round trip is about
44,600 miles and during that long trip up
and down a great deal of it is lost. On a
one-way trip from the satellite to the earth.
about 196 dB of signal is lost and the
signal that arrives at a TVRO antenna has
a strength of about 0.5 x 10-20. That
signal level is less than thermal noise pres-
ent at the antenna.

Even the uplink signal is affected by
loss. For the most part, you will find up-
link signals run from 400 watts to a kilo-
watt. The uplink dish affords a gain of 50
dB. or a power ratio of 100,000. Thus, the
400-watt signal effectively becomes a 40-
megawatt one. But, that signal too is
greatly attenuated so that it is on the order
of a few microwatts by the time it reaches
the satellite.

Signal improvements

Because of the extremely long dis-
tances they must travel. satellite signals
greatly benefit from the use of some type

of signal processing.

In order to improve the signal-to-noise
ratio of a satellite audio-signal, pre-em-
phasis is supplied to the audio waveform
prior to uplinking. After the pre-emphasis
is added, the signal is modulated onto a
subcarrier in the 5 to 8 MHz frequency
range. The compensation for that pre-em-
phasis—which emphasizes the high-fre-
quency component of the signal—is
supplied by the satellite receiver. That
compensation is done before the signal is
demodulated, and the task is handled by a
de-emphasis network.

Video-signal processing, called dither-
ing, also occurs before uplinking. In dith-
ering, an energy-dispersal waveform (a

triangular waveform with a frequency of

30 MHz) is added to the video signal.
That process produces a more uniform
dispersal of the video signal and compen-
sates for energy concentration, Satellite
receivers have a video clamping network
to counter the effects of dithering.

A typical TVRO system

When you think of a home TVRO sys-
tem, generally the first thing that comes to
mind is the dish. That device acts as the
reflector for the weak satellite signals and
concentrates them at a focal point where
the feedhorn is located. The feedhomn is
actually the entrance to the waveguide.
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The waveguide acts much like the coaxial
or twin-lead antenna cable with which
you are familiar. It serves as the carrier for
the signal from the focal point to the metal
antenna probe. That device, which is usu-
ally no more than an inch long, is the
actual antenna.

From the antenna probe, the signal is
fed to a Low-Noise Amplifier (LNA). That
broadband device amplifies the very low-
level signals so that they are usable by the
rest of the system.

At that point, the frequency of the sig-
nal is still in the 3.7-4.2-GHz range.
Such frequencies require special trans-
mission lines, however. To allow standard
coaxial-cable transmission lines to be
used, the frequency of the signal must be
reduced to a more usable range. That task
is handled by the downconverter.

Thus, from the LNA the signal is
passed to a downconverter, which acts
much like the front-end or first stage of a
superheterodyne receiver. In the down-
converter, the incoming 3.7-4.2-GHz
signal is beat against a local oscillator and
anew intermediate frequency (IF) results,
typically 70 MHz. Signals of that fre-
quency can be handled by coaxial cable
with much lower loss.

As you would guess from the preced-
ing, you will find most downconverters
are located right at the output of the LNA

for minimum signal loss. Since both the
LNA and downconverter are located out-
doors, care must be taken to shield those
devices from the elements.

After downconversion, the signal is
passed via cable—typically 75-ohm
RG59/U coaxial cable—to the receiver.
At the receiver, the signal is again ampli-
fied and then demodulated into the orig-
inal baseband audio and video. The
baseband signals are then remodulated,
either by a separate remodulator or one
that is integrated into the receiyer. (The
reason demodulation and remodulation
are necessary is because both video and
audio are frequency modulated in a satel-
lite system and can’t be used by the televi-
sion receiver. The video must be
remodulated into an amplitude-modu-
lated signal so it can be used by the televi-
sion set, while the audio remains
frequency-modulated.) The remodulator
has an RF output, usually Channel 3 or 4,
that is fed directly to the TV set.

A buyers guide

Now that we have covered some of the
basic elements of a TVRO system, it's
time to take a look at what is currently
available in terms of satellite-receiving
equipment for the home. We have tried to
cover many of the major TVRO hardware
suppliers, and have listed some key tech-

nical specifications to allow you to make
comparisons between the various units.
A word on prices before we move on:
The prices shown in the following articles
are manufacturer’s suggested retails. As
with many other areas of consumer elec-
tronics, the actual price you may pay can
vary wildly, depending on such things as
demand, availability, and competition. If
you are thinking about purchasing a
TVRO, we suggest you do some careful
comparison shopping beforehand. Now,
let’s move on to the guide! R-E

“Now if you're interested in satellite TV,
this is just the house for you.!"”
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$4.95

CONVERTER

$1695

e & P.C. Board ........2.95
A FODI N MRE onpie) 2.

e HARDWARE NE021:_35 ...... P.C. BOARD PRE-DRILLED
2835 Dlpdes PPN SOLDER PLATED WITH
001 Chip PLATED THROUGH HOLES
Caps. ... 10/3.95 FOR A MORE STABLE PIC-

Complete Choke Set of 4.....1.95 TURE. MELO !
Down Converter LM 317 Regulator 1.25 .. .. 2137 HoT TRANS-..
System ‘F' Connectors 3 MRF-TRANSISTOR—

INCLUDES Chassis ............... .50 HP 2835 Diodes

ANTENNA KIT
POWER SUPPLY KIT
CONVERTER KIT

RADIO-ELECTRONICS

[=1]
(=]
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We will tune conver-

ter board for $12.50
trouble shoot
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trouble shoot

power supply..$12.50

plus any parts needed.

We will accept telephone orders for Visa & Mastercard

No C.0.D. Orders

To Order Call s00-428-3500 317-291-7262
Complete Kit Weighs 10 pounds. Please add Sufficien! Postage

6254 La Pas Trail

Indianapolis, Indiana 46268
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Satellite-TV Receivers

The satellite-TV receiver is the final link in a TVRO system. Learn more about those devices,
including what's currently available, in this article.

MARC STERN

THE FINAL LINK IN A SATELLITE-TV SYS-
tem is the satellite receiver. In some ways
it is probably the most important link in
the whole chain because it is the device
that finally takes the signal that has been
received at the antenna, amplified by the
low-noise amplifier, and downconverted
by the downconverter and turns it into a
form that can be viewed on a home televi-
sion set or monitor,

One of the few parts of the entire system
that is located indoors, the best type of
receiver to choose is one with 24-channel
receive capability. The reason itis the best
is that it gives you the ability to receive
every transponder with which a satellite
may be equipped. Granted, there are sat-
ellites with only 12 transponders aboard,
but most of them have 24, so it makes
more sense to buy areceiver with 24 chan-
nel-capability.

When you shop for a receiver, you will

find there are two basic types from which
to choose: the frequency-agile receiver,
described above, and the dedicated or sin-
gle-channel receiver that is tuned to one
particular frequency. In general, you will
find, the frequency-agile receiver is what
you want because it gives you the ability to
tune in every possible satellite channel
available. The dedicated receiver, on the
other hand, is fixed to one channel and is
best suited for those installations where
you only want to receive one channel or
service. For instance, news organizations
or those companies that need only to re-
ceive information from a single source
would make use of a single-channel re-
ceiver.

Receiver operation

The first step in processing a satellite-
TV signal is downconversion. Receiver
set-ups handle that in one of two ways.

Many use an external downconverter
mounted at the dish. Others handle the
downconversion process internally.

Looking first at the receivers that han-
dle the downconversion internally, those
are generally double-conversion units.
The first downconversion is handled by a
mixer/local-oscillator arrangement. That
stage produces an IF of typically (it can,
and does, vary according to the manufac-
turer) 1100 MHz. In addition. that stage
also acts to increase the selectivity and
gain of the receiver.

The 1100-MHz signal is then fed to a
second mixer/local-oscillator stage. The
output of that second stage is the second
IF frequency of 70-MHz.

Note that only the first IF is tunable,
despite the fact that two IF stages are
used. That’s because the output of the first
stage remains the same (1100 MHz) re-
gardless of which frequency is selected,
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allowing the use of a fixed second IF
stage.

A word about bandwidth: the band-
width of the uplinked and downlinked sig-
nals is 36 MHz and normally that would
be the bandwidth of the IF stages. In
many receivers, however, that bandwidth
is limited to only 28-30 MHz. That is
done to reject noise that normally lies at
the upper and lower limits of the 36-MHz
signal. Narrowing the bandwidth also in-
creases the gain of the two IF stages.
There is, of course, a tradeoff; by narrow-
ing the bandwidth, picture quality is re-
duced slightly.

That system has one major drawback. It
requires that the microwave downlinked
signal be brought some considerable dis-
tance from the outdoor LNA to the indoor
receiver. Unfortunately, because of the
high-frequency of those signals, cable
losses can be significant if standard coax-
ial cable is used. Instead, heliax, which is
very expensive, must be used. Because of
that, receivers that use an external down-
converter are far more popular.

There are two types of external down-
converters—dual and single. Systems
that use external dual downconversion dif-
fer little from those that use internal dual
downconversion. The major difference is
that the two [F stages discussed pre-
viously are housed in a separate
weatherproof cabinet and are located at
the dish. The output of the downconverter
is, once again, 70 MHz, and signals of
that frequency can be brought into the
house using standard coax (such as
RG-59/U).

In single-downconversion systems, all
of the downconversion is handled in a
single stage, as the name would imply.
Once again, the circuitry is housed in a
weatherproof box located at the dish and
the output of the downconverter is 70
MHz. The major drawback to that scheme
is that it is susceptible to the generation of
image signals. To guard against that, re-
ceivers that use single-stage downconver-
ters may be equipped with an image-
rejection mixer.

Tuning and more

Satellite-TV receivers differ from other
receivers in a few aspects. For one thing, a
standard superheterodyne AM or FM re-
ceiver is tuned by varying the local os-
cillator and the RF amplifier. In a satellite-
TV receiver, the RF amplifieris the LNA,
which is not tunable. Instead, all tuning is
handled by the local oscillator in the first
IF stage (which in the case of single-con-
version units, is the only one). That IF
stage is either at the dish or at the receiver,
depending on the location of the down-
converters as previously discussed. As
tuning is done by varying a DC voltage to
the oscillators, the type of oscillators used
are VCO's (Voltage Controlled Os-
cillators).

More significantly, however, a satellite-
TV receiver must do at least some signal
processing. The video signal, for in-
stance, is frequency modulated, which
means it is incompatible with the NTSC
standard. To overcome that, the receiver
must extract the original baseband video
from the signal and then amplitude modu-
late so that it can be input to a standard
TV-receiver. In addition, a video de-em-
phasis circuit is needed to counteract the
signal processing performed on the uplink
signal.

In addition to the primary frequency,
each transponder may also relay a number
of audio subcarriers. In order to receive
those subcarriers, which are (usually) lo-
cated at 5.6, 5.8, 6.2, and/or 6.8 MHz, a
satellite receiver is equipped with a tuna-
ble audio demodulator. While the sound
output is normally mono, stereo can be
obtained if the unit is equipped with a pair
of audio demodulators (one for each chan-
nel of sound). Some units are so equipped;
in others, an add-on is required if stereo is
desired.

Receiver features

Satellite receivers use several different
tuning schemes. Many receivers feature
continuous tuning with detent or click-
stop tuning dials. Some use rotary dials,
while others are of the slide-rule type.
Still others offer digital readouts, which
are, of course, much more convenient.

An important feature of any receiver is
a tuning, or signal-strength meter. That
meter indicates the strength of the signal
being received. The tuning meter lets you
know when the strength of the signal
being received is at its maximum. As
such, it is a valuable aid in tuning the
receiver and in adjusting the position of
the dish.

Many receivers use SAW (Surface
Acoustic Wave) filters. A SAW filter deliv-
ers almost ideal shaping for the IF band-
pass waveform and delivers a nearly flat
response over ‘the passband region. That
type of filter does have a high insertion
loss, around 30 dB, but that can be over-
come through the use of additional IF
stages.

Another feature to look for in a satellite
receiver is a vertical/horizontal polariza-
tion selection switch. That allows you to
set the receiver to the particular polariza-
tion used by a satellite. Of course, its use
is predicated on having the proper dual-
polarization antenna feed at the dish.

Here is a quick listing of other features
to look for in a satellite receiver:

A video-output terminal gives you easy
access to the baseband video (and some-
times audio) signals. If you have other
equipment (TV, VCR, etc.) that can ac-
cept that type of signal (i.e., has a video
input), its use will provide better video
resolution.

A channel-calibration control, which is

usually located on the rear of the receiver,
is used to assure that the tuning is correct.

Some satellite-TV programmers
scramble their transmissions to prevent
unauthorized viewing. While there are
many scrambling schemes that may be
used, one relatively simple one is simply
to invert the video signal. Some receivers,
however, are equipped with a video inver-
ter that allows the viewer to defeat that
(and only that!) type of scrambling.

For convenience, you might want a re-
mote control. While frequency selection
from your easy chair isn’t a must, it is a
nice feature.

A fine tuning control is handy for peak-
ing the quality of the picture.

Some receivers offer a scanning feature
that is used to rapidly scan through the 24
transponder channels in succession. In
addition, some offer a dual-speed scan-
ning feature that lingers at an active chan-
nel, giving the viewer time to decide if he
wants to override the scan function and
watch the programming at the current fre-
quency.

Last but not least, tunable audio is a
nice feature to have. That control lets you
fine-tune the sound for best results.

Now that we have gone over some re-
ceiver basics, let’s take a look at what is
available in the marketplace.

Anderson Scientific

Supplied with an SC24 block downcon-
verter, the dual-conversion STI000 re-
ceiver is available for $300. It features a
built-in RF modulator, 5.5- to 7.2-MHz
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ANDERSON SCIENTIFIC ST1000

audio tuning, a signal-strength meter, au-
dio and video outputs, wide range AGC,
built-in AFC, and a rotary tuning-dial.
The IF bandwidth is a narrow 28 MHz,
and the SC24 downconverter offers a gain
of 20 dB.

Arunta

The Challenger Il Receiver is available
for $510. It features a tuning meter, 5-8-
MHz audio tuning, a polarity switch, ro-
tary tuning and readout, built-in RF mod-
ulator, remote downconverter (single
conversion), a SAW filter, a 26-MHz IF
bandwidth, and composite and baseband
video outputs.

* The single-conversion /nVader sells for
$815. It features a digital readout, LED-
bar-graph signal-strength meter, automat-
ic polarity-switching with skew adjust-
ment, frequency-agile audio with auto
deviation and center-tuning indicator,
SAW filter, an IF bandwidth of 26 MHz,
and composite- and baseband-video out-



puts.

The single-conversion $2195 Intercep-
for contains a complete stereo processor
for monaural and multiplexed, matrix,
and discrete stereo. It features selectable
wide or narrow audio bandwidth and dy-
namic noise reduction. Other features of
the unit include a SAW filter, video inver-
ter, signal-strength meter, rotary tuning-
selector, polarity control, and an IF band-
width of 26 MHz.

Automation Techniques

The GLR-500, priced at $495, features
full rotary tuning, tunable audio (5-8
MHz), polarity control, signal-strength
meter, and a weatherproof downconverter.
The GLR-520, priced at $650, features
pushbutton transponder selection, audio-
level control, fine-tuning control, signal-
strength meter, remote control, and tuna-
ble audio. The GLR-560, priced at $750,
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features pushbutton transponder selec-
tion, dual audio channels for stereo with
metered level controls, 30-MHz IF band-
width, a fine-tuning control, and audio
tuning-meters.

The GLS-808, available for $1095, is a
complete receiving system. It includes an
LNA, downconverter, RF modulator, in-
frared remote-control, and cabling. The
receiver features synthesized tuning, au-
tomatic polarity-switching, pushbutton
channel-selection, LED readout, and sig-
nal-strength meter. Optional accessories
include a relative-power meter for down-
converter monitoring and additional re-
mote control units. Remote control units
are also available for Automation Tech-
niques other receivers. Those feature 12-
position (with detents) rotary transponder
selection, polarity control, and fine tun-
ing.

Avcom

Priced at $1595, the rack-mounted
COM-66(T) works with the BDC-60
block downconverter. It features a tuning
meter, rotary channel selection with scan-
ning, audio and IF filtering control, a 30-
MHz IF bandwidth, and polarity-, black-

AVCOM model COM-3

and-white-/color-, and normal-/inverted-
video selectors. Also offered is a
COM-65(T), which is similar to the pre-
vious unit but offers only two-channel se-
lection.

The Avcom COM-2A and COM-2B are
priced at $695 and $663 and feature rotary
channel selection, tuning meter, and auto-
matic polarity-reversal. The COM-2A fea-
tures a remote-tuning unit. Both units are
supplied with Avecom’s RDC-10 down-
converter.

Priced at $1895, the Avcom COM-3
and COM3R feature a signal-strength
mefer, rotary channel tuning, automatic
polarity-switching, and dual video out-
puts. The COM-3R has remote tuner.

Blonder-Tongue

The $2281 model 6007 receiver fea-
tures detent tuning, signal-strength meter,
remote control, automatic polarity
switching, and special circuitry to aid in
the reception of low-level signals.

Boman Industries

Priced at $1199, the SR-2000 receiver
features pushbutton tuning, preset audio,
time display, dynamic noise-reduction,
video inversion, AFC, transponder
search, and 6.8-MHz audio preset. Other
features include automatic polarity-
switching, east-west antenna-position
tuning control (for use with Boman’s an-
tenna positioners and polar mounts), skew
polarity tuning, dual-speed scanning,
LED display, and tuning and signal-
strength meters. Also available is aremote
control that features channel selection, up
and down search, standby, LED readout,
6.62- and 6.8-MHz audio presets, and
audio override.

The SR-2500, priced at $1364, features
satellite search (a programmable feature
that allows you to control the dish posi-
tioning from the receiver; for use with
Boman’s dish positioner and polar
mounts), left-right channel variable au-
dio-tuning controls, auto polarity selector
(for use with Boman’s Polarmatic), skew
tuning, polarity reverse button, scanning,
discrete stereo selector, stereo-balance
control, matrix-stereo selector button,
LED display, 6.8-MHz audio preset,
wide/narrow audio-bandwidth selection,
left-right-channel audio meters, signal-
strength meter, video-inverter, AFC, fine
tuning, detent volume-control, LNA/DC
power remains on when unit is switched
off, IF-gain control, dynamic noise-re-
duction, and a parental-guidance switch
(for locking out certain transponders).

The SR-800, priced at $599, features
24-channel detent tuning, stereo ca-
pability, fine tuning, signal-strength
meter, AFC, and six preset audio chan-
nels.

Earth Terminals
Earth Terminals Microwave Receiver,

priced at $1,425, features automatic AFC,
remote control, automatic 5.5- to 6.8-
MHz audio-subcarrier selection tuning,
signal-strength and center-tuning meters,
remote downconverter, continuous rotary
tuning, and a 30-MHz IF bandwidth.

Gensat

The Model CSR-1200 stereo receiver,
priced at $700, is designed to work with
the BDC-1200 block downconverter. It
features polarity control, dual-audio and
integral-stereo decoders, full subcarrier

tuning, tuning meter, remote control, and
has a 24-MHz IF bandwidth.

Gillaspie

The model 9600 is priced at $495. It
features aninfrared remote-control, polar-
ity control, pushbutton tuning, signal-
strength meter, LED channel readout,
built-in fine tuning, tunable 5-8 MHz au-
dio, AFC, and scanning.

GILLASPIE mode! 9600

Gould (Dexcel Division)

The Dexcel satellite receiver lineup
consists of the DXR-1100, DXR-1200, and
DXR-1300, which are priced at $1,225,
$1,255, and $1,990, respectively. The
DXR-1100 includes among its features
built-in matrix stereo decode, a standard
remote control, AFC, fine-tuning control,
and a signal-strength meter. The
DXR-1300 offers a built-in control for the

GOULD DXR-1300

Polarotor (a device that automatically
switches antenna polarity), matrix and de-
screte stereo, selectable narrow and wide
audio-bandwidths, digital channel-dis-
play, and signal-strength and channel-tun-
ing meters. The DXR-1300 offers
pushbutton tuning, a digital channel-dis-
play, built-in Polarotor control, matrix or
discrete stereo, infrared remote-control,
selectable narrow/wide audio bandwidth,
and a 35-watt audio amplifier.

KLM

Seven models are available—the Sky
Eye IV, priced at $635; the Sky Eye V,
priced at $495; the Sky Eye VI, priced at
$975; the Sky Eye 7X, priced at $710; the
Sky Eye VIII, priced at $825; the Sky Eye
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KLM Sky Eye VI

X, priced at $550, and the Olympiad I,
priced at $385. The Sky Eye [V features a
slide-rule tuning dial, 24-channel
coverage, defeatable AFC, polarity
switch, 5.5- to 7.5-MHz audio tuning,
center-tune LED, and an LED signal-
strength meter. The Sky Eye V features a
polarity switch, signal-strength meter,
5.5- to 7.5-MHz audio tuning, slide-rule
tuning dial, and a SAW filter. The Sky Eye
VI features 5.5- to 7.5-MHz audio tuning,
switchable narrow and wide audio band-
width, AFC defeat, polarity switch, fine-
tuning, two-speed scan tuning, signal-
strength meter, and a remote control. The
Sky Eye 7X features a polarity switch,
polarity skew selector, AFC defeat, 5.5-
to 7.5-MHz tuning, center-tune LED, and
LED signal-strength meter. The Sky Eye
VIII features 5.5- to 7.5-MHz audio sub-
carrier tuning, polarity-skew control, po-
larity switch, scanning, seek, fine tune,
LED channel indicator, synthesized tun-
ing, and signal-strength meter. The Sky
Eye X features AFC defeat, polarity
switch, and 5.5- to 7.5-MHz audio tun-
ing. The Olympiad I offers a polarity con-
trol-switch, 5.5- to 7.5-MHz audio
tuning, and a 30-MHz IF bandwidth.

Lowrance

Lowrance offers two receivers, the Sys-
tem 70* and the System 70+, priced at $650
and $750. The System 70+ offers detent
tuning, variable fine-tuning, AFC with
defeat, variable audio-tuning, wide and
narrow audio-bandwidth selection, sig-
nal-strength meter, video inverter, audio/
video outputs, switchable polarity inter-
face, and scan tuning. The System 70s
offers all of the above and adds dual varia-
ble audio-tuning (wide or narrow band-

LOWRANCE System 70

widths), independent subcarrier tuning,
and both descrete and matrix stereo ca-
pability.

Luxor/Magnum

The $850 9550 features dual scanning
modes, video inversion, defeatable AFC,
Dolby noise-reduction, 2 to 1 audio ex-
pander, outputs for composite video and
audio, remote antenna control with addi-
tion of dish positioner, remote control,

mono and stereo modes with dual audio-
bandwidth selection, LED channel-read-
out, and pushbutton tuning. A remote
control is available as an option. The $650
9539 (Mark One) features mono and ster-
eo modes, polarity control, switchable
audio IF, scanning, video inversion, vid-
eo level-meter, pushbutton tuning, and
LED channel-readout.

LS| Technologies

Priced at $550, the model 131 features
block downconversion, tuning meter, vid-
eoinversion, polarization control, contin-
uous rotary-tuning, 5.5- to 8§-MHz
tunable audio, video and audio outputs,
and a SAW filter.

McCullough

McCullough offers four models, the
ELC-24, ELX-24, USA-1, and USA-IM
which sell for $445, $495, $345, and
$365. Those are tunable 24-channel satel-
lite receivers with a remote single-con-
version downconverter. Standard features
include signal-strength meter, local, re-
mote and scan tuning, wired remote con-
trol, polarity control, tunable audio,
discrete and matrix stereo capability, and
a baseband video/audio output.

National Microtech

National Microtech offers two mod-
els—The Apollo Z-70, priced at $700,
and the Apollo Elite, priced at $1352. The
Apollo Z-70 offers continuous 24-channel
rotary tuning with detents, automatic po-
larity switching, fine tuning, scanning, a
27-MHz IF bandwidth, remote downcon-
verter, tunable audio, and a tuning meter.
There is an optional remote control. Na-
tional Microtech’s other unit, the Apollo
Elite, offers an infrared remote control,
microprocessor-based direct/sequential
tuning, LED chahnel display, automatic
polarity-switching, fine tuning, scanning,
tunable audio, tuning meter, volume con-
trol, television set on/off control, mute,
channel lockout, remote-antenna control
(for use with the company’s Navigaror
antenna positioner with memory), and a
22-MHz IF bandwidth.

Radio Semiconductor

For those who need to feed signals to
more than one set, Radio Semiconduc-
tor’s Locom system, which consists, in
part, of the BR 220 block receiver
($260)/BC 124 block converter ($95), of-
fers an interesting alternative. In block
conversion, rather than tuning the down-
converter for a single transponder fre-
quency, the entire C-band is downcon-
verted at once and the receiver uses a
broadband UHF tuner to select the fre-
quency of interest. That could be a less
expensive approach for multi-set set-ups.
Among the BR 220’s more noteworthy
features are tunable audio and a 23-MHz
bandwidth.

REGENCY SR-1000

Regency

Regency offers two models, the SR
1000, priced at $499, and the SR 3000,
priced at $550. The SR 1000 features po-
larity control, “X/Y graph™ LED signal-
strength meter for tuning, variable audio,
built-in RF modulator, video/audio out-
put, subcarrier output, inversion control,
a weatherproofed remote downconverter,
and continuous rotary tuning. The SR
3000 features detent tuning with defeata-
ble AFC, preset and variable audio-con-
trol, signal-strength and center-tuning
controls and meters, polarization skew
adjustment, dynamic-noise-reduction cir-
cuitry, format switch control, external-
meter jack, video inversion control, vid-
eo/audio outputs, a 25-MHz IF band-
width, and a remote downconverter.

Sat-Tec

Three models are available from Sat-
Tec—the SR-3240, priced at $539; the
R-5000S8P, priced at $279, and the
R-7000, priced at $379. The SR-3240 fea-
tures rotary detent tuning, LED readout,
automatic polarity switching; automatic
antenna-selector, built-in scanner, and
matrix stereo. The R-5000SP offers a po-
larity switch, AFC, 5.5-to 7.5-MHz au-
dio tuning, signal-strength meter (tun-
ing), rotary tuning, remote downcon-
verter, and a video output. The R-7000
features a signal-strength meter scanning,
polarity control, polarity-skew compensa-
tion and stereo.

Wilson Microwave Systems

Two models, the YM 400, priced at
$495, and the YM 1000, priced at $750,
are offered. The YM 400 features continu-
ous rotary tuning, scanning, automatic
switching between satellite- and ter-
restrial-TV, signal-strength meter, polar-
ity control switch, 5.5- to 7.5-MHz audio
tuning, and a SAW filter. The YM 1000
features pushbutton tuning, remote con-
trol, 5.5- to 7.5-MHz audio tuning, LED
channel-readout, signal-strength meter,
and automatic switching between satel-
lite- and terrestrial-TV.

Winegard

Winegard offers the model SC-7035,
priced at $950, and the model SC-7035S,
priced at $1,025. Both units feature con-
tinuous rotary tuning with LED display,
fine tuning, remote antenna control, scan-
ning, polarity switch, 5.5- to 8-MHz au-
dio tuning, signal-strength meter, and a
27-MHz IF bandwidth. R-E
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The Dish

MARC STERN

A guide to what to look for when shopping for a dish, and a guide to what’s available.

THERE IS NO PART OF A TELEVISION RE-
ceive-only (TVRO) system that is more
obvious than the antenna dish. The dish,
of course, is not actually an antenna. In-
stead it serves a double function, gather-
ing the very weak signals from a
geostationery satellite, and focusing them
on the antenna itself. In reality, the dish is
little more than a signal-reflecting device.

The importance of such a device is
quite obvious when you consider the low
strength of a downlinked signal. The out-
put power of a typical satellite-TV tran-
sponder is on the order of 5 watts. In
addition, that signal must contend with
traversing 22,000 miles and the losses that

that entails. That loss, known as space or
spreading loss. can be on the order of 196
dB. so the signal strength on earth can be
as low as .05 » 10-2! watts. The result is
that the signal can literally be buried in a
hash of thermal noise when it reaches the
antenna’s reflector.

For those reasons, the gain of the
TVRO antenna needs to be 35 to 45 dB or
more just to pull the signal out of the
thermal noise level. That’s why relatively
large reflectors are needed.

In general, most TVRO dishes are par-
abolic, although there are some on the
market that are spherical. Regardless of
the shape, most dishes are made form

either aluminum, stainless steel, or fi-
berglass (or similar material) with a met-
alized surface. To reduce the effects of
weathering, a metal dish is usually further
treated with some heat-absorptive (not re-
flective) material; the thermal properties
of the material are important because we
want to keep heat away from the feedhorn.
That treatment involves either applying
rustproofing or coating the dish with fi-
berglass. It is important that that step be
taken so that the antenna doesn’t oxidize
or pit, which can change the signal
characteristics of the antenna. Pitting
caused by oxidation can cause reflections
and signal loss at the feedhorn.
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Twe considerations that you should
keep in mind when shopping for a dish for
your home TVRO system are the type of
construction and wind-loading. In gener-
al, dishes can be one-piece or petalized,
and either solid or wire mesh. You will
find that a dish that is petalized—made up
of many sections—is easier to ship than a
one-piece unit, but more difficult to as-
semble. It is also easier to move a pe-
talized dish, should the need arise.

In general, you will also find that a
solid dish is more prone to problems in
high winds than one that is made up of
wire mesh. Solid dishes are dlso much
heavier than mesh ones and can accumu-
late water or, in freezing weather, ice.

Spherical versus parabolic

Although the majority of dishes on the
market are parabolic, spherical dishes do
offer some advantages. For starters, the
signal reflection characteristics of the dish
can be excellent, with a sharper area of
focus than that of a parabolic dish. A
spherical dish doesn’t have to be precisely
pointed at a satellite, unlike a parabolic
antenna. In fact, it can be as much as 20-
degrees off a direct line and the picture
will still be usable. That means you can
use a spherical dish to focus on several
satellites simultaneously. Of course, the
focal point for each satellite will be dif-
ferent.

You will primarily find a spherical dish
used in a fixed installation with a fixed
support that is usually very substantial.
That substantial support is of benefit in an
area where wind-loading is a significant
factor.

The primary disadvantage of the spher-
ical dish, and the main reason it is not
popular for use in home TVRO's, is its
long focal length, which can reach 12 to
20 feet. (The focal length of an dish is the
distance from its center to the focal
point—the area where all of the signals
are gathered at the feedhorn.)

Special considerations

When you are choosing a dish for your
TVRO system, there are some special
considerations of which you should be
aware.

Dish gain, usually from 35to 50dB ina
home TVRO system, is related to dish
aperture. Unfortunately, dish manufac-
turers usually quote that specification at
the high end of the C-band range, where
gain is usually higher, rather than at the
middle or low-end of the band. Still, that
specification is useful as a guide. In gener-
al, you will find a six-foot dish has a gain
of about 35 dB, with gain increasing
about 1 dB for each extra foot in dish
aperture until you reach 11 feet. Beyond 11
feet, you will find about 1/2-dB gain-per-
foot. Gain also depends on the curvature,
shape (spherical vs. parabolic), and con-
dition of the dish.

Beamwidth tells you how well a par-
ticular antenna will accept the signals of
one satellite, while rejecting those of
others. Therefore, the narrower the beam-
width the more selective is the dish.

For a TVRO system to function prop-
erly, it must be properly matched
throughout. That is why the VSWR, or
Voltage Standing Wave Ratio, must be
low, as close to 1 to | as possible. If the
VSWR of a particular dish is poor, it
means too much of the signal is not being
focused on the feedhorn, which results in
a poor transfer of signal from the antenna
to the receiver. That, of course, means
that there’s a deterioration in the quality of
the picture that you eventually see.

Mounting Considerations

There are several types of mounts that
are suitable for a TVRO dish. Those are
fixed mounts, Az/El mounts, and polar
mounts. The fixed mount, as its name
implies, is fixed in one direction at one
satellite. That type of mount, if suitably
reinforced, can withstand high winds the
best. Of course, it also has the advantage
of not requiring adjustments once it’s in-
stalled. That advantage is also its chief
disadvantage, as it restricts you to viewing
only one satellite.

The most versatile mount is the Az/El
(AZimuth/ELevation) type of mount. That
type of mount allows you to move the dish
across the satellite arc, as well as up and
down. The chief disadvantage of that type
of mount is that a change in one parameter
(either azmuth or elevation), will require a
change in the other. Hence, that type of
mount is very difficult to adjust.

The most popular mount for home
TVRO’s is the polar mount. It features the
adjustability of the Az/El mount, but
takes many of the headaches out of adjust-
ment because you only adjust the angle of
azmuth; the elevation is taken care of au-
tomatically. That type of mount can also
be controlled from indoors.

With all of that out of the way, let’s take
a look at what the dish manufacturers are
offering.

Blonder-Tongue

Our first manufacturer, Blonder-
Tongue, offers 5 dishes suitable for home
TVRO’s. Those are the $2050 model
6034 (9-foot), which is expandable to the
$2440 model 6035(10-foot); the $2318
model 6053 (12-foot); the $5107 model
6048 and the $5186 model 6050 (15-foot),
and the $6500 model 6026 (16-foot).

Looking a little more closely at the
dishes, the 6034/6035 is a solid dish of
petalized construction. An interesting
feature is that the 9-foot 6034 can be retro-
fitted with extender panels to turn it into
the 10-foot 6035. Gain is 39.5 dBi (9-
foot)/40.1 dBi (10-foot), beamwidthis 1.9
(9-foot)/1.7 (10-foot) degrees, VSWR is
1.3:1, and winds to 100 mph can be with-

stood. The dish weighs 350 pounds (9-
foot)/440 pounds (10-foot) and is avail-
able with either Az/El or polar mounts.
The model 6053 12-foot dish offers a
gain of 41.7 dBi and a beamwidth of 1.5
degrees. It is a solid dish of petalized
construction, weighs 1100 pounds, and
can withstand winds to 125 mph. The dish

BLONDER-TONGUE 6034

comes with a “T-bar”’ Az/El mount.

Blonder-Tongue’s 15-foot models are
available with either prime focus (6048)
or Cassegrain (6050) feeds. Both models
are solid (fiberglass) dishes of petalized
construction, weigh 1200 pounds, feature
Az/El mounts, and can withstand winds
to 100 mph. The model 6048 offers a gain
of 43 dBi, a beamwidth of 1.1 degrees,
and a VSWR of 1.3:1. The model 6050
features a gain of 43.5 dBi, a beamwidth
of 1.12 degrees, and a 1.3:1 VSWR.

Finally, the 16-foot 6026 features a gain
of 44.1 dBi, a beamwidth of 0.86 degrees,
and a 1.3:1 VSWR.

Boman Industries

Boman Industries offers two dishes,
the model SA-3000 and the model
SA-2400. Looking at the top-of-the-line
SA-3000, that 10-foot one-piece con-
struction, fiberglass dish is rated to with-
stand winds of up to 120 mph. It boasts a
VSWR rating of 1.2:1 and a gain of 40.1
dB. It sells for $840.50. The smaller (8-
foot) SA-2400 is also of one-piece con-
struction, but the material used is spun
aluminum. It sells for $365.50.

Comtech Antenna Corporation

Comtech offers offers a wide variety of
dishes. Their 10-foot model boasts a gain
of 40 dBi, a beamwidth of 1.7 degrees,
and weighs 650 pounds. It is made of
fiberglass, features a manual Az/El
mount, and sells for $1790. The 12.5-foot
model has a gain of 42.9 dBi, a beam-
width of 1.4°, and a weight of 800 pounds.
It is made of fiberglass, features either an
Az/El or polar mount, and sells for $2060.

Conifer

Conifer offers a 12-foot, petalized wire-
mesh dish. The model AN-7200 features a



CONIFER AN-120

gain of 42.3 dBi, a beamwidth of 1.5
degrees, and weighs 300 pounds. It uses a
polar mount, is rated to withstand winds
up to 100 mph, and sells for $1300.

Delta Satellite

Delta’s Stardusteris an 8-foot spun alu-
minum solid dish that boasts a gain of
38.5 dB, uses a polar mount, weighs 69

DELTA Starduster

pounds, and sells for $799. Other dishes
in the line include the 10-foot fiberglass
Delta I ($1149) and the 13-foot Delta 11
($1895)

General Instrument

Among the offerings from General In-
strument are the SA081S, SAI02, and the
SAI22. The 8-foot SAOSIS features a gain
of 38.1 dB and a beamwidth of 2.2 de-
grees. It is made of aluminum, uses a
polar mount, and sells for $1025. The 10-
foot SA102 features a gain of 40.3 dB and
a beamwidth of 1.8-3.8 degrees. It is
made from spun aluminum, uses a polar
mount, and sells for $2235. The 12-foot
SAI22 features a gain of 42.2 dB and a
beamwidth of 1.5-3.2 degrees. It is made
of spun aluminum, uses a polar mount,
and sells for $2540.

Industries PPD

The Sphinx is a 12-foot petalized, poly-
urethane dish. It boasts a gain of 42 dBi
and a beamwidth of 1.35 degrees. The
dish weighs 380 pounds, uses a polar

INDUSTRIES PPD Sphinx

mount, and sells for $1235. A 10-foot ver-
sion and Cassegrain feed are also avail-
able.

Janeil

The Janeil 9-foot dish is a petalized,
aluminum mesh unit. It boasts a gain of
39.5 dB and a beamwidth of 1.89 degrees.
Its polar mount features a full declination-
tracking adjustment. The dish itself
weighs 110 pounds; the mount weighs 130
pounds. The suggested retail price is
$929.

Also from Janeil is their Dark Star
dish. That 12-foot mesh dish sells for
$1149.

KLM

KLM X-11

KLM offers 8-, 11-, and 16-foot mod-
els. The 8-foot Mini-X has a 37.3-dB
gain. It is of of petalized wire-mesh con-
struction, weighs 85 pounds, uses a polar
mount, and can withstand winds to 100
mph. It sells for $850.

The 11-foot X-// has a gain of 40.5 dB.
It is of petalized wire-mesh construction,
weighs 125 pounds, uses a polar mount,
and can withstand winds to 100 mph. The
dish sells for $1420.

The 16-foot X-16 has a gain of 43.5 dB.
It is of petalized wire-mesh construction,

KLM Mini-X

weighs 290 pounds, uses a polar mount,
and can withstand winds to 100 mph. It
sells for $2995.

Luly Telecommunications

Luly offers a variety of popular-sized
wire-mesh dishes. Their 6-foot model has
a gain of 35 dB, a beamwidth of 2.8
degrees, and sells for $950. Their 8-foot
model has a gain of 37.5 dB, a beamwidth
of 2.2 degrees, and sells for $1050. Their
10-foot model has a gain of 39.5 dB, a
beamwidth of 1.7 degrees, and sells for
$1150. Their 12-foot model has a gain of
41.5 dB, a beamwidth of 1.4 degrees, and
sells for $1250.

McCullough Satellite

McCULLOUGH SATELLITE 8-Ball

McCullough offers both spherical and
parabolic dishes in kit form. Their alumi-
num-mesh 8-ball spherical dish (featured
in the August and September 1981 issues
of Radio-Electronics) is available in 8-
($395), 10- ($445), 12- ($475) and 16-foot
($1200) versions. Their aluminum-mesh
Wagon-Wheel parabolic dishes are avail-
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able in 8- ($300) and 10-foot ($350) sizes.
Also available from the company are 8-
($300) and 10-foot ($350) parabolic fi-
berglass dishes.

Miralite Corp.

The Miralite Corporation offers two
dishes that are suitable for home TVRO
applications. Their 12-foot model offers
42-dB gain, weighs 300 pounds, and can
withstand winds to 125 mph. It sells for
$2484. An 8-foot model, which sells for
$108S5, is also available.

Paradigm Manufacturing

Paradigm offers their Paraclipse dishes
in three sizes. All models are of mesh
construction and come with polar
mounts. The 9-foot model has 39.3-dB
gain and a beamwidth of 1.8 degrees. It
sells for $995. The 12-foot model has a
gain of 42.3 dB and a beamwidth of 1.28
degrees. It sells for $1295. Finally, the 16-
foot model has a gain of 44.8 dB and a
beamwidth of .9 degrees. That dish sells
for $4995.

Pico Satellite

Pico offers single and dual-feed mod-
els. The SAR-14SF is a 14-foot dish with a
43.6-dB gain and a 1.27 degree beam-
width. It weighs 356 pounds, is of cast
aluminum construction, can withstand
winds to 120 mph, and costs $3350.

The SAR-10SF is a 10-foot dish with a
gain of 40.8 dB and a beamwidth of 1.51
degrees. It is made of cast aluminum,
weighs 205 pounds, and is rated to with-
stand winds to 125 mph. The dish sells for
$2,050.

In dual-feed models, there is the
SAR-10DF, That 10-foot dish has a 40.5-
dB gain and a 1.55-degree beamwidth. It
weighs 205 pounds, is made of cast alu-
minum, and can withstand winds to 125
mph. It sells for $2,250.

The 14-foot SAR-I4DF dual-feed dish
has a gain of 43.1 dB and a beamwidth of
1.3 degrees. It weighs 356 pounds, is
made of cast aluminum, and can with-
stand winds to 125 mph. It sells for
$3,350.

Quadralite

QUADRALITE 4-foot dish

Quadralite offers a rather interesting
entry—a 4-foot dish intended for recrea-

tional-vehicle (RV) use. That relatively
small dish has a gain of 34 dB and a
beamwidth of 3.75 degrees. It is of plas-
tic/fiberglass/metal construction and
weighs 85 pounds, including polar
mount. The dish sells for $335.

Regency Satellite Systems

From Regency comes the SA 9000.
That 7%-foot dish is made from marine

aluminum, is of one-piece construction,
weighs 156 pounds, and offers 38.5-dB
gain. It sells for $595.

Symtel

The Vision 2000 from Symtel is avail-
able in two sizes. The 8-foot model has a
gain of 38.5 dB, a beamwidth of 1.9 de-
grees, uses a polar mount, and weighs 94
pounds; the one-piece, solid-construction
dish sells for $579.

The 10-foot Vision 2000 has a gain of
40.5 dB, a beamwidth of 1.65 degrees,
uses a polar mount, and weighs 167
pounds. That one-piece, solid-con-
struction dish sells for $899.

USS/Maspro

USS/Maspro markets three antennas.
At the low end of its line is the model
300-1, which has a gain of 42.2 dB, a
VSWR of 1.25:1, and a beamwidth of
1.35 degrees. That 12.6-foot dish is made
of fiberglass, features two-piece solid
construction, weighs 520 pounds, can
withstand winds to 125 mph, and uses a
polar mount. It sells for $1095.

The model 380-/ has a gain of 44.4 dB,
a VSWR of 1.25:1, and a beamwidth of
1.05 degrees. That 16-foot dish is made of
fiberglass, features three-piece solid con-
struction, weights 1270 pounds, can with-
stand winds to 120 mph, and uses a polar
mount. It sells for $1895.

At the top-of-the-line is USS/Maspro’s
commercial-grade model 500-/. The
model 500-1 has a gain of 44.4 dB, a

VSWR of 1.25:1 and a beamwidth of 1.05
degrees. That 16-foot dish is made of fi-
berglass, features three-piece solid con-
struction, weighs 1270 pounds, can
withstand winds to 120 mph, and uses a
polar mount. That dish sells for $4995.

Wilson Microwave

The MD-9 has a gain of 38.5 dB and a
beamwidth of 1.8 degrees. The gal-

WILSON MD-9

vanized-steel, petalized construction, 8-
foot, 8-inch dish weighs 250 pounds and
can withstand winds to 100 mph. It sells
for $499.

Winegard

The model SC-1018/SC-1019 (chrome/
black satin finish) is a 10-foot perforated
aluminum dish. It boasts a gain of 39.5
dB and a beamwidth of 1.6-degrees. It
weighs 92 pounds, can withstand winds to

WINEGARD SC1019

125 mph, and uses a polar mount It sells
for $1077.

Winegard also offers an 8-foot alumi-
num dish with a gain of 37.5 dB. It uses a
polar mount and sells for $484. R-E
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Feedhorns,
Waveguides, and LNA’s

A TVRO system has many stages, each doing a specific job and having its own set of
specifications. In this article, we’'ll look at those stages that get the signal from the dish and

feed it to your receiver.

THE POPULARITY OF SATELLITE-RECEIVER
systems has brought with it a great deal of
confusion as to which one to purchase.
That's because several manufacturers of-
fer a number of microwave products with
hard-to-understand specifications.

To the average consumer, specifica-
tions sheets contain nothing more than a
lot of electronic mumbo-jumbo that only
serves to further add to the problem. So to
help make the task of deciding which sys-
tem to purchase a little easier, we've sim-
plified the specifications of some of the
devices and listed only the most impor-
tant.

Feedhorn

One of the most important parts of any
home TVRO system—after the dish, of

course—is the feedhorn. That device col-
lects the weak signals that are reflected
from the dish and focuses them on the
antenna itself.

The most widely used feedhorn ar-
rangement is known as a prime-focus ar-
rangement, so named because of the
placement of the feedhorn. Located at the
spot (known as the focal point) where the
reflected signals from the dish are concen-
trated, its function is to collect as much of
the focused signal energy as possible. Itis
the type most likely to be found in a home
TVRO system.

Another type of feed—called a Cas-
segrain system—uses a second reflector
shaped as a hyperbola; hence, it is known
as a hyperboloidal subrefiector. The first
reflector is the dish itself, with the second-

MARC STERN

ary reflector located at the prime focal
point. The sub-reflector refocuses the re-
flected satellite signal (from the dish)
through an opening (aperture) in the cen-
ter of the dish to a low-noise amplifier or
LNA.

The primary advantage of the Cas-
segrain arrangement over the feedhorn
type is the additional gain that it provides.
The disadvantage of that system is that it's
harder to adjust than the prime-focus ar-
rangement and the second reflector is in
the path of the incident signals. That
means that some of the signal will be
blocked out (aperture blockage).

There are ways, however, to overcome
the drawbacks associated the Cassegrain
system. One remedy is to use a larger dish
to allow for apertureblockage losses.

3 #861 H3F0LD0
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However, that’s not always convenient.

Waveguide

Unlike the conventional TV receiver
where the incoming signal is picked up by
an antenna and transferred to the signal-
processing circuits in a TV set, microwave
signals are reflected from the dish onto a
waveguide, which then directs the signal
to the antenna. A waveguide is used at
microwave frequencies because of its
lower loss when compared to coaxial ca-
ble. While it is possible to use other cable
types, those cables are very expensive.

In many cases, when you look at the
feedhorn you will see several metallic cir-
cles surrounding the central waveguide.
Those rings are part of what is known as a
scalar feed. The purpose of those rings is
to help concentrate any satellite signals in
the waveguide.

The antenna

The antenna (also sometimes called the
antenna probe or simply the probe) is lo-
cated in the feedhorn at the end farthest
away from the prime focal point. (Note
that you cannot buy the probe sepa-
rately—it comes with the feedhorn.)
From the antenna, the signal is fed to the
LNA.

Because TVRO systems operate in the
gigahertz region, the antenna is tiny—
about one-inch overall. That broadband
antenna is tuned to be resonant over the C-
band frequency range.

Low-noise amplifiers

The signal from the antenna probe is, as
stated before, directed to an LNA. That
wideband, non-tunable amplifier has an
amplification factor of about 100,000
(roughly 50 dB). It is usually encased in a
weather-proof container—since it is lo-
cated outdoors—and mounted just to the
rear of the feedhorn (usually as a part of
the feed system). It has an input-frequen-
cy range of 3.7-4.2 GHz.

Not only does the LNA amplify the
satellite signal, but it also amplifies any
noise that may be presented to its input.
That includes any noise generated by the
amplifier itself.

Also, even the noise generated by the
radiated heat-energy from the earth can
interfere with the satellite signals (which
are inherently very weak). That’s why an
LNA's most important specification is
given in Kelvins (or degrees Kelvins). The
lower that noise-temperature rating, the
lower the noise that is generated by the
device. Popular LNA’s generally have
noise temperatures in the range of
80°K-120°K.

In putting together a TVRO system,
another important rating to keep in mind
is the signal-to-noise ratio (G/T) or figure
of merit (expressed in Kelvins or deci-
bels). That figure is a measure of how
much electrical noise will be added to

signals presented to the LNA input,
however the figure of merit is independent
of the gain of the amplifier. In other
words, the noise level does not effect the
gain of the LNA.

The gain is far more dependent on fre-
quency range than the noise figure. For
instance, an LNA with a noise figure of
1.5 dB can have gain variation of as much
as 6 dB, as the frequency range changes
over the C band. As noted in other articles
in this section, manufacturers usually
specify the maximum gain figure in their
literature, rather than on the average.
Therefore, you may find the actual gain at
a particular frequency to be considerably
lower.

LNA components

Most LNA’s use gallium-arsenide
(GaAs) FET’s, although some use bipolar
transistors. The features we need are ex-
cellent gain and the ability to take low-
level signals and amplify them into usable
levels.

The LNA is little more than a signal
amplification device. It raises the ampli-
tude of the signal by many orders of mag-
nitude, but that’s all it does. That means
that the signal exiting the LNA is at the
same frequency as that presented to its
input.

While, it is possible to feed those sig-
nals directly to the satellite receiver
through coaxial cable (as was once the
case), to do so requires using fairly long
runs of very expensive, hard-to-work-
with cable—called helix. (The losses as-
sociated with “regular” coax at are too
high for the cable to be used at microwave
frequencies. )

A more practical arrangement is the
one found in the most systems today: The
downconverter is placed at the output of
the LNA (mounted on the dish structure),
and its output is fed to the receiver through
common coaxial cable. The downcon-
verter acts like the front'end of a super-
heterodyne receiver: It takes the LNA’s
output and mixes it to produce an inter-
mediate frequency of about 70 MHz.

Low-noise converter

Sometimes the LNA and downcon-
verter are combined into one device,
called a low-noise converter (LNC). That
eliminates the need to run a line between
the LNA and downconverter. The two
components may then be mounted in a
single waterproof enclosure, which re-
sults in reduced installation time and
lower manufacturing cost.

Low-noise block downconverter

There is another type TVRO system in
which the antenna and LNA handle all
transponder frequencies as a block; here
the LNA acts as a low-noise block con-
verter or LNB, combining the amplifica-
tion and mixing functions.

Amplica

Amplica has several LNA models to
choose from, ranging in price from about
$300 to $800. Each of the models, the
ACD30530, ACD305329, ACD305331
and ACD305332 has a gain of 50 dB. But
each model’s noise figure is different: The
$329 ACD30530 has a noise temperature

AMPLICA model ADC 305-305 LNA.

of 120°K, the $399 ACD305329 has a
noise temperature of 100°K, the $599
ACD305331 has a noise temperature of
90°K, while the $799 ACD305332 has
one of only 85°K.

Avantek

A similar situation exists with Avan-
tek’s LNA’s. While each model has a gain
of 48 dB, the noise temperature vary from
120°K for the $375 AWC-42120 to 100°K
for the $525 AWC42100, to 90°K for the
$689 AWC-42085, to 80°K for the $895
AWC-42080.

Boman Industries

The LNA-912 series of low-noise ampli-
fiers from Bowman features a gain of 50
dB, while their LNA-9/0 series features a
gain of 53 dB. Six different models are
available, ranging in price from $139 to
$219. Their noise temperatures range
from 120 °K to 80°K.

Boman also offers a variety of
feedhorns including the $99.50 RFH-75-t
($114.50 with remote) and their EFH-75-
It ($79.50). Both are scalar-feed types
and use DC motors for antenna probe ro-
tation. The EFH-90 is priced at $99.50
and is another scalar feed with 180-degree
rotation. (A solid-state version is avail-
able.)

The EFH-90-PH polarizer mounts in
standard feedhorns and costs $129. It uses
a ferrite design to keep moving parts to a
minimum. It features 180-degree rotation.

Gillaspie Communications, Inc.
Two LNA’s from Gillaspie are avail-

GILLASPIE model GLN-3742 LNA.



able, each with a gain of 50 dB. The
GLN-3742-100N/A sells for $175 and has
a noise temperature of 100°K. The
GLN-3742-120 sells for $150, and has a
noise temperature of 120°K.

International Satellite Video

International Satellite Video offers
their Polatron Il polarizer, for $59.95.
It’s a solid-state polarizer: Polarity
changes are accomplished magnetically
(no moving parts are used).

M/A-COM Electronics Canada

This line of LNA's features a minimum
gain of 50 dB. Priced from $160 to $300,
the models in the 20/6 LNA line are rated
at 120°K, 100°K, and 85°K.

Microwave Applications Group

The ferrite polarization rotator, model
FPR-1 C/D, available for $132 features

ol

MICROWAVE APPLICATIONS GROUP FPR1 fer-
rite polarization rotator.

automatic polarization selection, using
Faraday rotation. It has an insertion loss of
0.15 dB and a rotation of 120°.

Radio Semiconductor/Locom

The RF-900-120, which sells for $180
has a noise temperature of 120°K. The
RF-900-100, which sells for $160 has a

LOCOM models RF-900 (top) and RF-30.

noise temperature of 100°K. The
RF-900-85, which sells for $280, is rated
at 85°K. Each model has a gain of 52 dB.

R.L. Drake

Drake has three LNA models, the
2575, 2574, and the 2573. They sell for
$329, $429, and $599 respectively. The
Drake LNA's use GaAs FET amplifiers
and each has a gain of 53 dB. Their re-
spective maximum noise temperatures are
120°K, 100°K, and 85°K.

The LNA’s, as you might expect use

weatherproof construction and are cov-
ered by a 9 month warranty.

R.L. DRAKE model 2575 LNA.

Syntronic

An integrated LNA and feedhorn is
available from Syntronic for $495. It has
no insertion loss between the LNA and
feed, and electronic polarity selection
(with no moving parts or adjustments). An
adjustable choke is included to optimize
the focal point. The noise temperature of
the integrated LNA/feedhorn is 100°K.. Its
gain is 50 dB.

Winegard

Winegard’s SC-810/ sells for $384. It
has a gain specified at 50 dB and a noise
temperature of 100°K. R-E
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FLOYD L. OATS

This month we’ll test the IC tester and then we’ll look at some options that you can add.

P t LAST MONTH, WE DE-
ar scribed the IC-tester
circuit and the theory behind how it
works. Now it's time to make sure that it
does work. After we do that, we'll look at
some options that you can add to your
tester. For example, we'll build a low-
budget logic analyzer—it works by ex-
panding your oscilloscope display to 16
traces.

Testing the tester

Most of the components and wiring are
located in the data paths so the inherent
self-diagnostic feature of the tester can be
utilized as a debugging aid for the finished
project. After the device is built and con-
nected to the host computer. preliminary
testing can begin.

For the purpose of discussion, we will
assume that the device has been mapped
into memory addresses CF0OH through
CFFFH (as it is shown in the schematic).
Note: An “H” indicates that a number is
written in hexadecimal form.

Open all the isolation switches
(S1-S16) and make sure that the test sock-
et is empty and that there are no power-
supply jumpers between SO3 and SO2.
Read the sixteen response bits by per-
forming memory reads on addresses
CFOPH and CFOIH. Both of those ad-
dresses should return FFH, indicating that
the response is equal to sixteen “1" bits.
Next, close all the isolation switches and
write sixteen zeros in the stimulus latches
by writing 00 into address CF@0H. Read
the response as before and look for sixteen
zero bits. Now write all ones in the stim-
ulus latches by writing FFH into memory
address CFFFH and check for a response
of all ones, as before. At this point, the
tester is in a configuration where all stim-
ulus information should be exactly dupli-
cated on the response lines.

The next test will require a short pro-
gram to send counting stimuli to the test-
er. After each stimulus is sent to the
latches, the response is accepted and com-
pared with the stimulus for equality. If

single-bit failures are observed during the
the test, the components and wiring asso-
ciated with that particular bit should be
checked carefully. If the bit patterns don 't
change or if they don’t even resemble the
correct patterns. the control circuitry
might be at fault. Any discrepancies noted
up to this point must be repaired before
proceeding with further tests.

The final series of tests will verify the
wiring of the isolation switches. Starting
with all switches closed, open one switch
and send a stimulus of all zeros. The re-
sponse should be all zeros except for a
single ““1"" bit. which should correspond
to the open switch. Now close the switch
just tested and open the next switch, then
perform a similar stimulus/response test
on this switch. Continue in this fashion
until all sixteen switches have been tested.
The final test is started with all switches
open and is similar to the previous test in
that one switch at a time is tested. This
time the switches will be closed one at a
time. Send test patterns of all zeros and

$861 380100
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FIG. 5—THE 74LS95. Before you test any IC, you have to prepare a function table. That's not only
because you have to determine a valid and complete set of stimuli, but you also have to determine what

kind of response you should expect.

look for a response of all ones except for
the single closed switch.

Using the tester

In order to test an IC, the isolation
switches and the power-supply jumpers
must be configured for the specific circuit
to be tested. The switches assigned to
input pins of the test circuit must be closed
and those assigned to output pins and
power supply pins must be open. The ac-
tual test is done by comparing the set of
test responses with a set of known good
responses.

The best way to obtain a set of good
responses is to issue stimuli to an IC (of
the type you want to test) that you know to
be good. You can save the responses for
future comparison. Actually you should
save both stimuli and responses since the
patterns issued during the test must exact-
ly match those used to create the initial
patterns. A less attractive way of obtain-
ing good response data is to issue patterns
to a circuit thought to be good and then
manually examine the response data to
see if it is correct.

Let’s consider the steps involved in test-
ing the SN74L.595, a four-bit shift register
with parallel-load capability. Figure 5
shows the pinout for that 14-pin IC along
with a table that describes the circuit’s
functions. The MoDE input (pin 6) deter-

mines the mode in which the circuit is
operating (parallel load or shift), and also
determines which of the two clocks is
permitted to change the register contents.
The function table reveals that there are
edge transitions in the mode-change area
that will cause indeterminate results.
Those transitions should be avoided dur-
ing the testing process because they repre-
sent invalid stimuli.

Fourteen-pin IC’s should be mounted in
the 16-pin socket such that pins 8 and 9 of
the 16-pin socket are empty. (Con-
sequently, pin 14 of the IC is connected to
pin 16 of the test socket and to S16.) Fig-
ure 6 shows that and also indicates the
required position of each isolation switch
for that particular IC. The + 5-volt power-
supply jumper must be connected from
SO3 pin 14 to SO2 pin 16. The ground
jumper goes from SO3 pin 7 to SO2 pin 7.
Set up the switches and power-supply
jumpers, insert the IC into the test socket,
and testing can begin.

The 74LS95 has multiple edge-sen-
sitive inputs. As we mentioned pre-
viously, counting through the inputs does
not generate suitable (complete and valid)
stimuli for that IC. We shall use what
amounts to a smaller and somewhat sim-
pler set of test patterns as shown in Table
1.

Table 1 indicates that several patterns

are issued to the 741895 before each re-
sponse is read. For example, consider line
12 of the table. A stimulus of @228H is
sent, bringing €K2. MoDE, and D, high.
That is followed by 0068H on line 13,
which brings Kz low. A response is then
accepted; it and should equal 9928H on
line 14.

How does the host know when to accept
a response? The software driver can take
advantage of the fact that the isolation
switches for the two power-supply pins are
known to be open and that, consequently,
those two pins are not sensitive to stimuli.
Bits 7 and 16 can be used to imbed con-
trol-flag bits into the test data. Those can
be used to tell the host whether to generate
a stimulus, expect a response, call a sub-
routine, etc.

For example, when the ground line (bit
7) is made high, as on line 16, it indicates
(to the author’s test software) that a re-
sponse is to be taken after the pattern is
sent. When the + 5-volt line is made high
as on line 18, the software driver will call a
subroutine to clear the 74LS95 before
sending the test pattern on line 18. Notice
that line 15 brings bits 16 and 7 of the test
circuit low. The software driver writes that
pattern and then proceeds to the next pat-
tern on line 16. The pattern on line 16 has
bit seven high (ground pin), causing the
driver to accept a response (line 17) after
sending the 0@70H pattern. When both
supply lines are high as on line thirty, it
signifies ““end of test.”” That use of power
supply pins is one way, but not the only
way, of simplify the passage of control
parameters to the software.

Because the SN74L.895 does not have a
separate CLEAR pin, the clear subroutine
(Table 1, lines 1-4) must use the parallel-
load capability of the circuit to load all
zeros into the internal register. The re-
sponse should be tested after the clear
subroutine since a failure here will cause
subsequent failures in the main body of
the test. It is good general practice to flag
the earliest possible failure in a series of
tests, especially if the software is going to
perform a complete and exhaustive failure
analysis.

Options

If you build the tester on a prototyping
board designed for your host system, you
will almost certainly find that there is
plenty of space left on the board for possi-
ble expansion. For example, an 18-pin
socket may be added for the purpose of
testing specific 18-pin circuits such as the
popular 2114 RAM series. (The power
supply pins would be permanently wired
to the power-supply lines, while the other
sixteen pins would be wired parallel to the
sixteen test socket pins.) Pin correspon-
dence between the test socket and the 18-
pin socket can be assigned in any conve-
nient order. ¥

The addition of a PROM or EPROM
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FIG. 6—SWITCH SETUP for testing the 7495 4-bit shift register.

programmer is practical because there are
already sixteen latches on the board. If
you add another SN74LS75, you’ll have
enough latches for the data and address
lines of a 4K PROM. A square- or rec-
tangular-wave generator may be added by
selecting a bit and placing it under soft-
ware control. Parameters describing the
desired wave could be passed to software
which would then compute the loop varia-
bles required to create the wave on the
chosen bit line. Squarewave monitoring
could be done by bringing the external
wave into a bit line and letting the software
sample the line. Those are just a few of the
many ways to expand the IC tester.

Oscilloscope adapter

The logic analyzer is a very useful tool.
But because it’s also rather expensive,
most hobbyists do not have access to one.
However, we'll offer an alternative to the
logic analyzer: an adapter for your os-
cilloscope that allows it to display 16 sig-

nals. Of course, its linearity and general
quality of presentation won’t match that
of the logic analyzer. And it won’t imitate
the varied and complex functions of a
logic analyzer. But it can be built from
inexpensive, common logic-components.
So for a very small expense, you can add a
valuable tool for testing digital IC’s to
your testbench. Perhaps more important,
the oscilloscope-adapter logic analyzer
can be an excellent tutorial aid.

The author’s display-adapter prototype
was developed as an expansion of the digi-
tal IC tester that was presented last month,
and it uses TTL IC’s. However, the os-
cilloscope adapter can be built as a stand-
alone unit, and the ideas can be applied to
other logic families as well as TTL.

A look at the circuit

The oscilloscope adapter’s circuit (its
schematic is shown in Fig. 7) uses a coun-
ter/multiplexer/converter scheme to time-
share sixteen digital signals onto a single

oscilloscope channel.

The display counter, 1C12 (a 7418191
synchronous up/down counter), selects
one of the sixteen channels for display. As
it counts, each channel is selected in prop-
er sequence—channel 1 is displayed on
top, and channel 16 on the bottom.

A 74150 1-of-16 data selector/multi-
plexer, ICI1 accepts the sixteen digital
inputs from the tester. It selects one of
them to pass to its output (pin 10). The
selected input depends on the contents of
the display counter.

The inverting buffer/drivers, IC13,
along with its associated resistors, form a
5-bit 32-state digital-to-analog (D/A)
converter. It combines the four display-
counter bits and the single, selected chan-
nel bit into one of thirty-two discrete volt-
age steps—two voltage levels for each
displayed channel. The output signal to
the oscilloscope swings through more
than four volts of the available 5-volt
power-supply range.

TABLE 1
BIT VALUES
SIGNAL HEX /N
TYPE VALUE /16.13 12.9 8.5 RN ACTION

01 Stimulus 0220 0000 0010 0010 000G - Bring ©rz and mopE high
CLEAR 02 Stimulus 0020 (5/9,0/0] 2000 0010 P00 - Drop ckz (load zeros)

03 Stimulus 0040 0000 (6/6/0/0] o100 0008 - Drop mopk, then test

04 Response 8000 1000 0000 0000 0008 - All pins low except V.

05 Stimulus 8020 18900 0000 0610 0008 - Clear, then bring mope high

06 Stimulus p222 (6/6/6/0} 0O10 0616 0018 - Bring CKkz, MODE, Dg high

07 Stimulus 0062 (6/6/0/0} 0000 9110 0010 - Drop Ckz, then test

08 Response co22 110@ 0000 0010 0016 - V.., @p, MODE, Dy high
PARALLEL 09 Stimulus 0224 0000 0010 2810 @10@ - Bring CKz, MODE, Dy high
LOAD 10 Stimulus 0064 0000 0000 9110 0100 - Drop Crz, then test
TEST 11 Response AD24 1010 0000 0010 @108 - Ve, @y, MODE, Dy high

12 Stimulus 0228 0000 2010 0010 1000 - Bring ©Kkz, MODE, D high

13 Stimulus 0068 0000 0000 0110 1000 - Drop ckz then test

14 Response 9028 1001 {0]6/5]0) 0010 1000 - Ve, @p, MODE, Do high

15 Stimulus 0230 0000 0010 0011 @000 - Bring Trz MODE, D3 high

16 Stimulus 0O70 0000 0000 @111 Q000 - Dropckz then test

17 Response 8830 1000 1000 2011 00080 - Vg, @3, MODE, D3 high

18 Stimulus 8401 1000 0100 (6/6/0/0} 0001 - Clear, then bring ©kt. ps high

19 Stimulus 0041 0000 0000 0100 0001 - Drop ¢k, then test

20 Response Coa1 1100 0002 0000 0001 - Vee, Qp, Ds high

21 Stimulus 0400 (6/5/6/6} 0100 0000 000G - Bring cki high ps low
SHIFT 22 Stimulus 0040 0008 0000 0100 0000 - Drop GKr, then test
TEST 23 Response AQQG 1010 0000 0000 0000 - Vg 0 high

24 Stimulus 0401 0000 0100 2000 @001 - Bring ©KT Ds high

25 Stimulus 0041 0000 0000 0100 0001 - Drop oK1, then test

26 Response Doo1 1181 0000 0000 0001 - Vg, Qg, Qz, D high

27 Stimulus 0400 0000 9100 2000 9088 - cky high and bg low

28 Stimulus 0040 0000 0000 0100 0000 - Drop Ckt, then test

29 Response ABGO 1010 1000 0000 0000 - Ve, @i, Q3 high

30 Stimulus 8040 1000 9000 0100 0000 - END OF TEST

#861 H3F0LD0
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the qualifier in and out of the circuit.

A trigger must be supplied by the logic
system or device being observed. The
trigger is needed both to act as a clock for
the display counter and to initiate a hori-
zontal oscilloscope sweep. The trigger
signal is applied to pin 11 of IC13; sixteen
of those trigger pulses are required to gen-
erate a complete 16-trace image on the
scope. In complex digital systems, a sin-
gle signal that can act as a suitable trigger
is not always available—you may need an
optional trigger qualifier so that you can
create an acceptable trigger. A qualifier
gate, such as what is shown for IC14, can
be used. We recommend that you add
such a qualifier gate along with a provi-
sion to enable it simply by the insertion of
a jumper.

Switch S17 is an optional zero-refer-
ence switch, It is used to place a low
logic-level on the least-significant input
leg of the converter. When the switch is
closed, the scope will display the 16 base
lines. By momentarily closing the switch,
you can quickly identify a steady-state
channel as steady high or steady low. The
switch is also useful in linearity tests.

Construction
You probably have enough room left on

your original IC tester board to build the
display adapter. Since the wiring or com-
ponent layout is not critical, practically
any construction technique may be used
with good results.

There are many possible component
substitutions that can be made in the TTL
design. For example, the counter does not
have to be a 74LS191: It can be another
kind of synchronous counter like the
74LS163 or the 74L.S193. Or it may be a
standard (as opposed to low-power Schot-
tky) TTL counter like the 74191. If sub-
stitutions are made, be sure to check the
pinout of the new IC and document the
changes where necessary. The use of rip-
ple counters such as the 7493 is not rec-
ommended in this circuit—they tend to
introduce excessive channel-switching
transients. The 7406 may be substituted
by other open-collector hex inverters in-
cluding the 7416, and the 7405.

One final construction note: Assuming
that you are building the circuit as an
expansion of the IC tester, each display
channel should be connected to its corre-
sponding pin on the test socket. In other
words, channel 1 should display the signal
on pin 1 of test socket SO! and so on. That
makes using the analyzer easier.

Using the display adapter

For illustration purposes, let’s set up
the IC tester so that we can examine the
waveshapes associated with the 74L.S138
one-of-eight decoder. Table 2 lists the
proper stimulus patterns. The trigger
should be jumpered from the stimulus
latch side of the isolation switch for pin 8
to pin 11 of ICI3 in Fig. 7, and the scope
should be set to trigger from the positive
edge of an external signal. Isolation
switches S1-S6 should be closed, and
switches S7-S16 should be open.

Notice that the first two stimulus pat-
terns will send a clock pulse to the display
counter and trigger the oscilloscope, re-
spectively. As shown in Fig. 8, the coun-
ter counts on the leading edge of the
trigger pulse and the display begins on the
trailing edge. That eliminates the chan-
nel-switching lines and lets us see a clean
display.

Program your host computer to gener-
ate the looping stimulus patterns in Table
2 and run the test on a 74LS138. Connect
the oscilloscope test leads to the adapter
and, with the test running, we are ready to
observe digital waveforms.

Set the vertical-sensitivity control to |

TABLE 2
STIMULUS COMMENT
(HEX)
0020 Trigger low, count counter
QOAD Trigger high, trigger scope
GOA1
D0A2
0OA3 Test patterns
00A4 A
DOA5
OOAB
QOAT

Loop back to first stimulus

volt/division and set the timebase to the
fastest sweep. The exact sweep speed re-
quired for observation will depend on the
speed at which the host system emits
stimuli. Decrease the sweep speed and
carefully observe the counting stimuli on
channels one, two, and three, to deter-
mine when the proper speed is found. (It
will probably be necessary to decalibrate
the timebase to display the entire interval
between triggers.) If the display shows
four or eight traces with connecting steps,
then the sweep is too slow but is close to
the correct speed. If the display resembles
multiple downward staircase waveforms,
then the sweep is far too slow. Once the
timebase is adjusted, the vertical sen-
sitivity can be adjusted (and decalibrated)
so that the sixteen channels cover the en-
tire face of the scope, giving maximum
channel separation. The display should
resemble that shown in Fig. 9.
(continued on page 111)



AN INNOVATIVE 20 MHz OSCILLOSCOPE
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.
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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)

* User price, including probes.

IWATSU INSTRLIMENTS INLC:.

® 420 COMMERCE BOULEVARD, CARLSTADT, NJ 07072 PHONE: (201) 935-5220, TWX: 710-989-0255

#861 H390.L20
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ORNER

Why discuss computers?

WE RECEIVE MANY LETTERS FROM OUR
readers and every one is appreci-
ated. However, | find it particularly
interesting that one sentiment ap-
pears about every twentieth letter.
After the subject of concern has
been covered, there is an added
paragraph that states in one man-
ner or another, “forget about com-
puters.” In fact, no other topic has
been so enthusiastically rejected
by so many of you.

I am at a loss to explain the phe-
nomenon. | can’t help but wonder
where we would be today if we
had said, “let’s stick to tubes and
forget transistors” or later, “stick to
transistors and forget integrated
circuits.”

| must confess that | find com-
puters extremely interesting. In
fact, | have seven various makes
and models, and each one has
proved its worth in appropriate ap-
plications. Not only do their in-
nards consist of fascinating elec-
tronics, but they are really terrific
tools for doing wide variety of
tasks. No one, however, intends
“Hobby Corner” to become ex-
clusively computer oriented.

What we are trying to say is that
the subjects covered here should
be balanced. The readers who ask
how to get started in computers
deserve the same consideration as
those who ask how to get started
in learning about transistors, or
IC’s, or electronics in general. So,
even if you hate computers, read
on—you might pick up an idea.
Those of you who have asked how
to get started in computer elec-
tronics may find the following re-
ply helpful.

Mike Stanridge (GA) needs help
in designing and building a com-
puter—specifically the video and
CPU sections. Well, Mike, that is a
tall order.

First, you need a good under-
standing of digital electronics
principles and technology. Read-
ing between the lines of your let-
ter, | gather that your background
in that area could stand a little
beefing up. | can suggest nothing
better than studying some of the
books that have been mentioned
in past issues of “Hobby Corner,”
and building and experimenting
with the IC circuits that have ap-
peared over the last several years.

I do know, however, that when a
fellow wants to work in computer
circuits, he doesn’t want to wait six
months or a year to do so. There-
fore, here is a second suggestion
for you (and the others reading
along).

Get yourself a cheap computer.
Perhaps a Radio Shack MC-10 or a
Commodore VIC-20. The Timex/
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Sinclair 7000 (shown in Fig. 1) has
to be the cheapest one around—if
you can find it. It uses the popular
Z80 microprocessor.

| noticed a new Timex/Sinclair
1000 in a store the other day that
was selling for less than $30. And
recently, a friend shelled out $10 at
a yard sale for a 7000 with a 16K
expansion memory and a stack of
program tapes. It had asmall glitch
in one section of the keyboard,
but at that price, what the heck!

The Timex/Sinclair 7000 is not “a
production” machine, but it is a
computer of considerable power
and, as such, can do amazing
things. However, to do more than
a minimal amount of useful work
(word processing, for example),
you would have to spend plenty on
additional memory and other pe-
ripherals. Therefore, in that case
you would be better off getting a
larger machine.

| refer to computers such as
those above as “learning ma-
chines.” Electronics hobbyists can
get in there to study and dig with
no worry of blowing up an expen-
sive machine. With a small invest-
ment, budding operators can
learn to program and use a com-
puter without losing their shirts if
they decide not to continue.

Mike, | suggest that you get a
learning machine, an appropriate
data book or data sheets on the
IC’s inside, a schematic or tech-
nical manual (if one is available)
and a logic probe. You will be sur-
prised at how much you can learn.
When you understand how the
Timex/Sinclair (or other) machine
works, you will be well on your



way in preparation for designing
your own.

"Where can you find one of those
little computers? My guess is that
there are a great many of them
gathering dust on closet shelves
because their owners have gradu-
ated to larger machines. So ask
around, visit local computer
groups, advertise in the local pa-
per and you're sure to find one.
They're out there—all you have to
do is some detective work.

Good luck to you, Mike, and to
others who want to get started in
the computer field.

April Fool!

No, itis not April and this is not
an April Fool’s joke. Instead, it is
an early warning about next April.
| had intended to wait until March
to discuss this topic, but a letter
from one reader (who shall remain
nameless for obvious reasons) has
prompted this discussion now.

Apparently, our friend obtained
an old April issue of a magazine—
not Radio-Electronics—that fea-
tured some ridiculous device. The

gist of his letter was that he did not
see how such-and-such device
could possibly work, but he was
interested and did want to build it.
His request was for a detailed parts
list, schematic, and so on.

Each year many periodicals cele-
brate the first of April by printing
rather farcical articles. Even Radio-
Electronics tries to provide its read-
ers with a “laugh” in the April is-
sue. Some years ago there was one
that regularly went to great
lengths, even to the point of pre-
senting a seemingly realistic, de-
tailed construction article. Need-
less to say, several readers were
caught each year.

Of course, discoveries are made
daily. And there are now devices
that will do things believed impos-
sible a short time ago. However, if
you read about something that
seems incredible—such as a 100-
watt amplifier that's powered by
the juice of alemon, or a dead 6L6
tube mounted on the hood of a car

v LEARN
- COMPUTER
. REPAIR

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

Sales of small computers are
running over a billion dollars a
year. That's why a whole new
business is starting up—
devoted entirely to small com-
puter 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 making money in electronics

No need to quit your job, change your daily routine or take
time from family responsibilities. And you don’t waste
time going to and from class because you train at home in
spare time. The ICS Microcomputer
Repair Course is designed for
beginners—people with no previ-
ous experience who want to get
started fast. And you should be
ready for an entry-level job
repairing small computers even
before you finish this course.

Experts show you what to do...
how to da it! We start you fast with
the basics, and everything is
explained in easy-to-understand
language complete
with plenty of dia-
grams and
drawings

_SEND FOR FREE FACTS!

I ll:ﬁ School of Comiputer Repair, Dept. DEp94

SINCE 1891] Scranton, Pennsylvania 18515

Send free facts and color brochure telling how | can get
I into computer repair at home in my spare time. No obliga-

You receive
microprocessor
trainer, digital
V.0.M. and much
more included
with course.

: ; I tion. No salesman will call. I
to kill all radar in a five mile radi- | I Age |
us—check the date on the maga- | | agess |

zine. It just may be April! R-E
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WTCPR $77.50

Announci
DMM confidence
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Safe for IC soldering. Closed loop, low-voltage circuit
automatically controls output. 700 F 1/16™ screwdriver tip
provided. 600 F and 800 F tips available. Power unit has
non-heat sinking iron holder, storage tray for extra tips
and tip cleaning sponge with receptical. Send for free
W.S. Jenks & Son electronics tool catalog for complete
accessories.

2024 West Virginia Ave, NE

Washington, D.C. 20002

TOLL-FREE ORDER LINE: 1-800-638-6405 I
Please send the indicated material:

___Weller WTCPR Soldering Station @ $77.50 l
= FREE W.S. Jenks & Son B4 Catalog

I —_Check/Money Order I
FREE CATALOG! —MasterCard ___Visa Am. Exp

Over 100 pages. Wide selection c?m No. Exp. — I
of tool sets, test equipment, ::m“:'“"

soldering and desoldering l Address I

tions and specialized elec- l City
tronics assembly tools.

L B 8 B N N N § |
CIRCLE 48 ON FREE INFORMATION CARD

State Zip l
VA residents add 4% tax; DC residents add 6% tax.

Our figures are in. The HP 3468A DMM reliability
numbers indicate over 50,000 hours MTBF (Mean-Time-
Between-Failure). Order now ($750*) and have one in your
hands in just two weeks—that’s fast delivery for this 5% digit
DMM that measures dc and ac voltage and current, and
two- or four-wire resistance with basic 0.007% accuracy. And,
when needed, electronic calibration (no pots to adjust) is easy.
You can even order a battery pack ($125%) for full portability.

Order this outstanding bench DMM today and we’ll also
send you information on how to integrate it into your own low-
cost measurement system. Call your local HP sales office
listed in the telephone directory white pages. Ask for the elec-
tronic instruments department.

(i

*U.S.A. price only.
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Professional Books That Help You Get Ahead-And Stay Ahead!

nte Electronics and Control Engineers’
Book Club”.....

m Keep up with current technology

m Sharpen your professional skills

m Be ready for new career opportunities
= Boost your earning power

THE McGRAW-HILL COMPUTER
HANDBOOK: Applications, Con-
cepts, Hardware, Software. £d-
jited by H. Helms. 992 pp., 475 illus.
Everything you need to know about to-
day’s computer science and engineer-
ing is here in this massive treasure trove
of information. Covers everything from
Boolean algebra to hardware selection
techniques to artificial intelligence. A
handy reference work that brings you
right up to the minute!

279/721  Pub. Pr., $79.50 Club Pr., $49.95

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., $24.95 Club Pr., $18.95

ANTENNA ENGINEERING HAND-
BOOK, 2/e. Edited by R. C. Johnson
and H. Jasik, with contributions by 57
recognized authorities. 1,408 'fp,, 946
illus. This widely acclaimed Handbook
gives you the guidance you need to solve
problems in antenna design and appli-
cation. It provides detailed information
on physical fundamentals, patterns,
structures, and design techniques for
practical modern antennas.

322/910  Pub. Pr,, $85.00 Club Pr., $62.50

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. At last—a
reference guide to microprocessor
applications to help you make your
systems timely, versatile, and
cost-effective.

617/388 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. |f 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 |C that is currently listed as
a “standard,"” off-the-shelf item.

582835-3 Pub. Pr., $29.85 Club Pr., $22.50

VLSI SYSTEM DESIGN: When and
How to Design Very-Large-Scale
Integrated Circuits. By S. Muroga.
496 pp., illus., includes self-test prob-
lems. 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/VLSI
system design.

582823-5 Pub. Pr, $34.95 Club Pr., $26.50

New members!
Any one of these great

professional
books

foronly ...

S 89

as a premium with your

1st selection!

HANDBOOK OF PRACTICAL ELEC-
TRICAL DESIGN. By J. F. McPartland.
416 pp., 300 illus. This volume pro-
vides a step-by-step explanation of de-
signing electrical systems for indus-
trial, commercial, and residential
applications. 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, $27.50

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

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, $25.95 Club Pr, $20.95

Spectacular values up to $95.00

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, $74.85 Club Pr., $57.95

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., $34.95 Club Pr., $26.50

INTEGRATED CIRCUITS APPLICA-
TIONS HANDBOOK. By A. H. Seid-
man. 673 pp., ius. This Handbook
presents information on everything from
TTL, ECL, MOS, and CMOS logic fam-
ilies to semiconductor and bubble
memories. The emphasis is on appli-
cations, with a minimum of theory. The
math used is essentially limited to sim-
ple arithmetic and elementary algebra.
582860-X Pub. Pr, $39.95 Club Pr., $29.95

INTRODUCTION TO RADAR SYS-
TEMS, 2/e. By M. |. Skolnik. 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, $31.00

CIRCUITS AND SOFTWARE FOR
ELECTRONICS ENGINEERS. By H.
Bierman. 352 pp., 200 illus., outsized
8Y2 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

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

STANDARD HANDBOOK FOR
ELECTRICAL ENGINEERS, 11/e. By
D. G. Fink and H. Beaty. 2,448 pp.,
1,414 jllus. Today's most widely
used source of electrical engineer-
ing information and data serves
you as no other singie work when
you need detailed, timely, and reli-
able facts .

209/74X  Pub. Pr., $74.95 Club Pr., $53.95



ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EX-
AMINATIONS. By C. R. Hafer. 336
pp., more than 200 iflus. 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

PRACTICAL DIGITAL DESIGN US-
ING ICS, 2/e. By |. D. Greenfield. 717
pp., illus. This revised and expanded
Second Edition of a popular guide shows
how to get the most out of a wide range
of popular integrated circuits. What's
more, it contains the specialized know-
how today's designer needs to interface
ICs with microprocessors.

582853-7 Pub. Pr, $25.95 Club Pr., $19.95

( ) ‘[;ﬁm’/

OPTICAL FIBER SYSTEMS: Tech-
nology, Design, and Applica-
tlons.By C. K. Kao. 197 pp., illus.
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.

332/170 Pub. Pr., $29.50 Club Pr., $23.95

McGRAW-HILL ENCYCLOPEDIA OF
ELECTRONICS AND COMPUTERS.
By S. P Parker, Editor-in-Chief. 960 pp.,
1 ,266 iflus., outsized 8%: x 11 format.
It's a single-volume library that covers
the entire world of electronics from Edi-
son's pioneering work in electricity right
up to optical fiber communications,
control systems, lasers, radar, TV re-
ceivers, artificial intelligence, and
computer storage technology.

454/876  Pub. Pr, $59.50 Club Pr., $41.50

DIGITAL CONTROL SYSTEM ANAL-
YSIS AND DESIGN. By C. L. Phillips
and H. T. Nagle, Jr., both Auburn Uni-
versity. 556 pp., 316 illus, 7 ready-to-
run computer programs. |t analyzes and
designs closed-loop systems to which
digital computers have been added to
modify system dynamics. The book de-
velops a wide range of control-system
techniques applicable to linear, time-
invariant, discrete-time system models.

582944-4 Pub. Pr, $39.95 Club Pr., $31.95

HANDBOOK OF MICROCOMPU-
TER-BASED INSTRUMENTATION
AND CONTROLS. By 1. D. Lenk. 307
pp., 227 illus. Digital or microcompu-
ter-based instrumentation and control
systems can be very complicated—or
relatively simple—depending on the
application. In this book both systems
are described and illustrated—and many
examples of actual systems now in use
in industry are included throughout.

582866-9 Pub. Pr, $22.95 Club Pr, $18.95

COMPUTER METHODS FOR CIR-
CUIT ANALYSIS AND DESIGN. By ..
Vlach and K. Singhal. 656 pp., 148 il-
lus. Computational methods have be-
come an integral part of circuit analysis
and design. And a solid understanding
of the basics of computer-aided design
is a must for engineers who want to
achieve their career objectives. This self-
teaching book provides that know-how
in a logical, easy-to-follow presenta-
tion.

582855-3 Pub. Pr, $42.50 Club Pr., $33.95
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Be sure to
consider these
important
titles as well!

LARGE SCALE INTEGRATION: De-
vices, Circuits, and Systems. By M,
J. Howes & D. V. Morgan

582851-0 Pub. Pr., $35.95 Club Pr, §29.95

MICROWAVE SEMICONDUCTOR
ENGINEERING. By J. . White.

582553-8 Pub. Pr, $32.50 Club Pr, $25.95

MICROPROCESSOR SUPPORT CHIPS:
Theory, Design, and Applica-
tions. By T. J. Byers,

085/183  Pub. Pr, $33.50 Club Pr, $31,00

ENgINEERING FORMULAS, 4/e. By
ieck
232199 Pub. Pr, $16.95  Club Pr., $13.50

ELECTRONICS CIRCUITS NOTE-
BOOK. Edited by 5. Weber.

192/448  Pub. Pr, $35.50 Club Pr, $27.50

ANALYSIS AND DESIGN OF DIGITAL
INTEGRATED CIRCUITS. By D. A
Hodges and H. G. Jackson.

291/535  Pub, Pr, $31.00  Club Pr, $23.95

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESICGN. By D.
F. Stout & M. Kaufman.

617/87X  Pub. Pr, $339.50 Club Pr., $29.00

ENGINEERING MATHEMATICS
HANDBOOK, 2/e. By J. J. Tuma.
654/298  Pub. Pr, $34.50 Club Pr., 526.95

PCM & DIGITAL TRANSMISSION
SYSTEMS. By F. . Owen.
479/542  Pub. Pr., 53485 Club Pr, $25.95

SIGNALS AND SYSTEMS. By A. Op-
penheim, A. Willsky, and I. Young.

582674-7 Pub. Pr, 33250 Club Pr., $25.95
DIGITAL COMMUNICATIONS. By J.

Proakis
509271 Pub. Pr, $37.50  Club Pr, $29.50

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%.

MAIL THIS COUPON TODAY

McGraw-Hill Book Clubs

Electronics and Control Engineers’
Book Club®
PO. Box 582, Hightstown, New Jersey 08520

Please enroll me as a member and send me the two
books indicated, billing me for the $2.89 premium and
my first selection at the discounted member's price,
plus local tax, shipping, and handling charges. I agree
to purchase a minimum of two additional books dur-
ing my first year of membership as outlined underthe
Club plan described in this ad. A shipping and han-
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Counting with the 4089

ANYBODY WHO HAS BEEN FOLLOWING
this column on a regular basis
knows that I’'m a real freak when it
comes to paperwork, data sheets,
and generally anything that makes
life on the bench a little easier.
That's because it’s always a good
idea to collect as much informa-
tion as possible before you start
“getting your hands dirty.”
However, there are limits to how
much information you can absorb.
Sooner or later you'll find itimpos-
sible to learn any more from pa-
perwork alone. That means that
you must actually work with a de-
vice in order to truly understand
its operation. So, in line with that
sage advice, let’s get our hands
dirty, and see what we must do
with rate multipliers to make them
perform some useful task.

Using rate multipliers

Once again, we'll be using the
4089 for our discussion because,
in the first place, it'sa CMOS IC—I
believe in using CMOS whenever
possible. Second, | just happen to
have some of them lying around
the house—always an important
consideration when trying to cut
costs!

The chartin last month’s column
should’ve given you a good idea of
what the 4089 can do. Although
the numbers may seem confusing
at first, you’'ll find that actually
powering up one of those I1C’s will
make its use a lot clearer. As with
most other special-purpose IC’s,
the majority of the control pins are
held either high or low during nor-
mal operation. That greatly sim-
plifies understanding how the IC
works.

The majority of uses for the rate

‘' seLeECT

F_A'—\

il

CLOCK P RATE MULTIPLIER

—_

4
ROBERT GROSSBLATT

R

Y TE
UN
peTecT [ {“° R

COUNTER DISPLAY

FIG.1

multiplier will revolve around
some sort of arithmetic—usually
multiplication or division. Other
kinds of operations are possible as
well (because more-complex
arithmetic, such as square roots or
exponential functions, can usually
be reduced to repetitive basic
arithmetic). But, let’s start off by
seeing what we have to do to mul-
tiply two numbers together.

Multiplication circuit

Figure1is ablock diagram of the
circuit we want to put together to
multiply “X” times “Y.” Although
there are a number of boxes there,
things aren’t as complicated as
they may seem to be. The basic
operation of the circuit is simple
and the clock can be any type of
arrangement that you want to use,
as long as it’s noise-free and the
waveforms look something like a
squarewave.

A basic 555 oscillator or some
other type of clocking arrange-
ment works fine. You may be won-
dering about the frequency
needed from the clock. Well, the
answer to that question will sur-
prise you: It doesn’t matter what
the frequency is! How's that for

simplicity? But right now, let’s
clean off our hands and see why
that apparently screwball state-
ment is true.

First consider how the rate mul-
tiplier works: It takes the input-
clock frequency, does some inter-
nal division and gives us two kinds
of outputs.

Now recall that the “base-rate”
is equal to one sixteenth the input
clock, and that the “multiplied-
rate” is the base rate multiplied by
whatever number is presented at
the binary inputs. If we were to
write that statement as a formula,
it would look something like what
appears below:

Base rate = Input Clock/16
Multipled Rate = (X)(Input Clock/16)

Where “X” is one of the numbers
we're multiplying.

That means that every time a
pulse appears at the base-rate out-
put, we'll get “X” number of pulses
at the multiplied-rate output. To
multiply “X” and “Y” all we need to
do is count the base-rate pulses
and stop after “Y” number of (mul-
tiplied-rate) pulses. Getting the
right answer is really as simple as



counting the total number of
pulses at the multiplied-rate out-
put, or expressed as a formula:

Base Rate = Input Clock / 16
Multiplied Rate = (X)(Base Rate)
= (X) (Input Clock/16)
X = (Multiplied Rate) / (Base Rate)
X = [(X) (Input Clock / 16)
(Tnput Clock 7 16)]
=X

X

As you can see, when we're
doing multiplication with a rate
multiplier, both the input clock
and the internal base-number of
the IC are completely unimpor-
tant—they cancel out. Getting the
answer is only a matter of, as we
said before, keeping track of the
base-rate output pulses and
counting up the multiplied-rate
pulses.

The only part of Fig. 1 that could
be at all tricky is the counter and
other associated circuitry needed
to detect when “Y” number of
pulses have been generated at the
base-rate output. There are two
ways to do that. The method that
you choose depends mostly on
the type of counter you decide to
use.

Since we want to count some-
thing “Y” times, we can either use
an up counter starting at zero to
detect “Y,” or preload a down
counter with “Y” to detect a zero.
The choice again depends on the
IC you want to use. Because up
counters are a lot easier to come
by, that’s the way we’ll go. Just re-
member that it’s only a matter of
personal choice.

One of the nicest things about
CMOS counters is that there’s a
whole range of ripple counters
that provide a one-IC solution to
problems just like ours. They
come in really handy when you
want to count to some large
number.

The 4020, 4040, and 4060 are all
members of the ripple-counter
family, but of those only the 4040
has outputs covering a continuous
12-stage count. That means that
you can use it to detect any
number from 0 to 4096.

Figure 2 shows the pinout of the
4040. It's used just the way you'd
expectitto be; aclock is routed to
pin 10, the reset pin is held low,
and the IC will advance one count
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FIG. 2

on the negative-going edge of
each incoming clock pulse.

Detecting “Y” involves a bit of
gating. How you set things up, nat-
urally, depends on the number
that you're trying to detect. For in-
stance, let’s say that we want to
multiply 14 by 67.

The only special thing about
picking the numbers to be multi-
plied is to make sure that one of
them is less than 16. That’s because
the 4089 has only four weighted
inputs and the highest number
that those inputs can represent is

15 (or 111 in binary). However, the
4089 is easily cascaded for larger
numbers. We'll examine that in
more detail once we get through
our example.

Figure 3 is a schematic of the
circuit that we're designing; it
shows everything except the
counter and the display. We'll deal
with them later.

The weighted inputs of the 4089
are set to load in a binary 14 (1110).
We'll be using %4 of a 4073, 3-input
AND gate to decode the q1, @2, and
Q7 outputs of the 4040. Switch St is
used to start the whole business
going.

When S1 is pressed, IC3 resets
and causes the output of the IC4-a
to go low. That enables the rate
multiplier, 1C2, by bringing pin 11
low, causing it to start sending
base-rate pulses to the clock input
of IC3. For each base-rate pulse, 14
pulses are output at pin 6, the
MULTIPLIED-RATE OUTPUT. You can
see that the way we’re doing our
multiplication is to make IC2 count
to 14 over and over until it'’s done it
67 times.

When that happens, 67 is de-
coded and the output of 1C4-a
goes high. That resets IC3 to zero
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and brings the INHIBIT INPUT (pin T1)

$100,000.00 CABLE TV CONVERTER of IC2 high, preventing it from put-

ting out any more pulses.

You could easily modify the cir-
cuit and use a gated oscillator so
that the 4073 (IC4-a) would also

stop the clock—there are many

_ ways to accomplish that.
e 60 Channel Capacity e TV On-Off Feature Since IC3 is reset to zero each

e PL.L. Tuning e Infra-Red Wireless time the circuit is used, any
e 6 Channel Memory Remote Control number that comes after 67 will

never appear at the output. If you
use a number other than 67,
(which you probably will), you'll
more than likely have to use a gate
with more input legs. Not to worry
though, because that can be taken
care of by the two remaining gates
in the 4073.

To add more inputs, just use a
second gate as an input device and

* 10% Off On All Quantities Over 50
e Available Only While Quantities Last

U :\]iaargaérétsy Restricted to 15 Days After Receipt USE thetthird one to Ao HhelFiT fag

* Allow 2 Weeks for Personal Checks to Clear YOUR together. It’s not too difficult to fig-

- SPECIAL - ure out what gating you have to

» Factory Re-Furbs Available at $49.95 Each READER use and since that's not really what

With Full Guarantee we're talking about, we won't go
SUNSET CABLE SERVICE into it. ; :

1 Madison Street * East Rutherford NJ Next month we’'ll add a display

(201) 777-6733 CARD to the circuit and see what kind of

Master Charge * C.0.D. * Visa things must be done to cascade

two or more rate multipliers to-
gether and allow us to multiply by
virtually any number we want.

We'll also see how to configure the
circuit to do division. Believe it or
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nverting logic oscillators

ONE OF THE NICEST THINGS ABOUT
figital circuits is that you can make
in oscillator out of just about any-
‘hing. Just look around your de-
sign and find a few spare parts (un-
ased gates on the board), connect
them together and you've got an
oscillator. While working with ana-
log components requires some
thought, digital stuff is just lying
there, begging for the chance to
squirt out squarewaves. But that
kind of convenience tends to
make you sloppy.

Because most gate-type os-
cillators are essentially trouble
free, you can easily get into the
habit of thinking that they all are—
but they're not! Everybody is fa-
miliar with (and has used) the os-
cillator arrangement shown in Fig.
1. (We’ve shown it with inverters,
but any type of simple inverting
logic will fill the bill.)

—o our

v

FIG. 1

Oscillator circuits

The circuit in Fig. 1 is simple to
put together, forgiving of part val-
ues, and relatively stable for a
given supply voltage. However,
there is one problem associated
with it—it won't always oscillate!

Like a good many of you, I've
relied on that circuit whenever |
needed a simple clock generator.
More convenient ones, with fewer
parts can be built with Schmitt trig-
gers; however, not every circuit

uses Schmitt triggers.

Imagine my surprise, after hav-
ing figured out the component val-
ues for an oscillator | was building
to get the clock frequency | want-
ed, and found that when | plugged
the parts into the board, nothing
happened. There | was, the victim
of my own sloppiness.

The reason that the oscillator in
Fig. 1 won’t always work can be
understood by taking the part val-
ues to the extremes—decreasing
component values—and seeing
what happens to the circuit. That
kind of experimentation can come
in handy when it comes to sim-
plifying any circuit.

FIG. 2

If we keep on reducing the value
of capacitor C1and letit go to zero,
we're going to wind up with the
circuit shown in Fig. 2. There we
see that IC1-b is no longer a part of
the circuit, and it doesn’t take
much analysis to see that the cir-
cuit won't oscillate. What that tells
us is that there are limits to the
allowable value of the capacitor.

What those limits are will de-
pend on several things; the supply
voltage, load, component values,
and a whole bunch of other stuff.
In other words, what had been a
really handy, no-thought type of
circuit has turned into one that re-
quires some consideration before
we can use it.

ROBERT GROSSBLATT

The problem here is that the
schematic in Fig. 1is not an inher-
ently astable circuit. That can been
seen by looking at Fig. 2 and com-
paring it to Fig. 1. Remember, the
capacitor forces the circuit to os-
cillate and if it’s value is not large
enough (or there is none atall), the
circuit will just sit there and do
absolutely nothing.

foyr

FIG.3

What we need is a trouble-free
oscillator that is inherently asta-
ble. Figure 3 is the type of circuit
that we're looking for. As stated
before, you can do a lot better and
greatly simplify things by using
Schmitt triggers. For all those
other times, however, the circuit
shown in Fig. 3 is just what the
doctor ordered.

The circuit is sure-starting and
trouble-free—it will oscillate over
a much wider range than an os-
cillator made with just two inver-
ters (like the one in Fig. 1). The
formula for determining the out-
put frequency is admittedly a bit
complex, but several assumptions
can greatly simplify things. Since
it’s not the kind of circuit that you
would use if you need good sta-
bility or heavy-duty precision, the
following approximations are
more than adequate:

continued on page 134
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Antenna systems

SOMEONE ONCE SAID SOMETHING TO
the effect that the more things
change, the more they remain the
same. That thought came to mind
recently while traveling through
the “outback” of our country—the
“Wild West.”

Back in the East, most VHF com-
munications antennas are om-
nidirectional, meaning they radi-
ate RF (Radio Frequency) energy
equally in all directions; a direc-
tional VHF antenna is rarely seen.
But out West it often becomes
quite necessary to beam a signal
up a canyon, down a mountain—
or, anything but omnidirectional.
That’s because there’s no sense in
wasting RF energy by beaming it
where it's not needed. It is, there-
fore, not uncommon to run across
directional VHF antennas—usually
two verticals sticking up from an
arm that protrudes from a mast or
tower.

Seeing those vertical beams re-
minded me that one of the stan-
dard questions on the FCC
Radiotelephone License exam
concerns two quarter-wavelength
vertical broadcast-band antennas
that are spaced one half-wave-
length (180 degrees) apart, and are
fed out-of-phase by 180 degrees.
“What is the radiation pattern,”
the exam asks. You are supposed
to know the answer: “Bi-direc-
tional, in-line with the two anten-
nas.”

For more than 35 years, the FCC
has asked essentially the same
question as it concerns antennas
for the standard broadcast-band.
However, the same technique is
used for VHF communications an-

FIG. 1

tennas. The only difference is that
it's easier to feed the smaller, low-
power VHF antennas because
ordinary coaxial cable can be used
for the phasing networks. So that
you can better understand the
characteristics of phasing net-
works, let’s look at a couple of ex-
amples.

Antenna Phasing Networks
Figure 1-a shows how two ver-
tical antennas can be installed to
provide a unidirectional radiating
pattern or, more precisely, a car-
dioid pattern. A cardioid is a heart-
shaped closed curve formed by
the overlapping of two equal fixed
circles. That pattern is shown in
Fig. 1-b. A unidirectional antenna
would have greater forward ener-
gy and even less energy at the
sides; but with an inexpensive an-
tenna system, the cardioid pattern
is as unidirectional as we're going

HERB FRIEDMAN,
COMMUNICATIONS EDITOR

to get. For a highly unidirectional
radiation pattern, we would use a
multi-element yagi or stacked
yagi's—a subject for detailed fu-
ture discussion.

The two antennas in Fig. 1-a are
physically spaced a quarter-wave-
length apart, and the RF signal is
fed to them 90-degrees out of
phase with each other. To accom-
plish the phase difference, anten-
na A is fed directly from the
transmission line, and a quarter-
wavelength section of coax is
placed between antennas A and B.
The coax cable between the two
antennas is an electrical quarter-
wavelength, so it delays the ener-
gy to antenna B by 90 degrees. By
the time the signal reaches anten-
na B, the wavefront from A has al-
ready arrived; the energy from A
and B combine in the forward di-
rection. But, if you calculate the
energy toward the rear you will
find that it cancels, because the
wavefront from antenna B arrives
at A 180-degrees out of phase.
What a simple way to get a direc-
tional radiation pattern! All that is
needed is just a couple of pieces of
wire and some coaxial cable.

However, there is one major
problem with that arrangement:
The coaxial phasing section won't
reach from antenna A to B. And
because the coax effectively slows
down RF flow within the cable, a
half-wavelength of coax is less
than a half-wavelength in free
space. The reduced speed of the
RF flow is called the “velocity fac-
tor” which, for coaxial cable, is
nominally 66% of the calculated
wavelength in free space. For ex-



ample, if a wavelength in free
space is 10 feet, an electrical wave-
length of coaxis 6.6 feet. Let's con-
sider a second example: If a
quarter wavelength in free space is
three feet, a quarter-wavelength of
coax is just short of two feet.
Therefore, if the antennas are
spaced a quarter-wavelength apart
and fed a quarter-wavelength out
of phase, the coax from antenna A
to B is obviously not going to
reach—it will reach only 66% of the
required distance.

FIG. 2

The way we “stretch” the coax is
by changing the method by which
the two antennas are fed. One
such solution is shown in Fig. 2.
There, instead of the coax from the
transmitter going directly to point
A as in Fig. 1, it is connected
through a quarter-wavelength sec-
tion of coax. From the junction of
the main transmission line and the
quarter-wavelength coax, a half-
wavelength section is connected
to point B.

At first glance it might appear as
if everything is out of joint, but
take a moment to study the phase
relationships more closely.
Though we have delayed the signal
to point A by 90 degrees, we have
delayed the signal to point B by 180
degrees. The phase difference be-
tween the two is still the desired 90
degrees—the only problem now is
that we have more coax than we
need going to point B. And since
the half-wavelength section is
about 30% oversize, we can coil
the excess and tape it to the mast
or tower if necessary.

You can play with the antenna
spacing and coax phasing-sections
to handle almost any problem that
comes up. For example, let’s go

FIG. 3

back to that question of which the
FCCis so fond. Imagine that a VHF
station for a tow-truck service is to
be located in the center of a long,
thin island. An omnidirectional
antenna is obviously going to radi-
ate RF energy over the water,
where it won’t do anyone any
good. What's needed is a bi-direc-
tional or a figure-8 radiation pat-
tern—the same one that is on the
FCC tests.

Figure 3 shows the desired pat-
tern and how it's attained. Here
the antennas (in Fig. 3-a) are
spaced a half-wavelength apart;
the signal is fed to them 180 de-
grees out of phase with each other
by using a half-wavelength coax
section to antenna A and a full-
wavelength coax section to anten-
na B. The difference between a
half-wavelength and a full-wave-
length is 180 degrees—the value
needed for the bi-directional pat-
tern, and exactly the answer
needed for the FCC's question.

Determining how transmission-
line phasing-sections work is not
only fun, butalso gives a good un-
derstanding of how to use ordi-
nary coaxial cable to overcome
unusual antenna-installation
problems. Try working the exam-
ples shown using unusual feedline
arrangements, such as bringing
the feed into point B instead of
point A, or experimenting to see
how much length must be added
to a coax cable to reach from one
antenna to the next to achieve the
desired phase difference. R-E
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Low-power amplifier IC’s

CONTRIBUTING EDITOR

IF YOU'VE BEEN FRUSTRATED IN YOUR
efforts to complete an electronics
project or experiment by the lack

TABLE 1—ULN-3705

RADIO-ELECTRONICS

—
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et Sl s Characteristic  [Symbol Test Conditions = w;immi{:x. Sl
fier, | urge you to consider build- S v s e
ing one around either of two : ggryg; a5e e VHLD M K
power-amplifier 1C’s recently in- e b SR e T ] TS
troduced by the Sprague Elec- Cllrent
tronic Company. Voo=60V ST ey
s Voe=9.0 V = D208 mA
- .i Voltage Gain Ay S e T
- : Audio Power Pour |RL=8%, Vcc=45V, THD=10%| — 220 — | mW
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Jéﬂ = B R =160, Vec=45V. THD=10% | — 125 — | mW
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T ES : R =160, Vee=90V, THD=10% | — 600 — | mW
A i RL=320, Voc =45V, THD=10% | — 60 — | mW
ULNI705M % RL=320, Vo =60V, THD=10%] 85 110 — | mW
= 2 RL=32(), Ve =90V, THD=10% | — 310 — | mW
MGl Distortion THD | Pour=50 mW,R =320 =04 0%
= = L At o
First we'll look at the _ - _ Poyrsb0MWiR =160 95 %
ULN-3705M—its piﬂOUT is shown Output NC?ISQ Vour | Input Shorted, BW =80kHz — 225 — | uV
in Fig. 1. That class-AB amplifier is inpUtHesRance BN KRN = 250iC =l )
housed in an 8-pin mini-DIP and Power Supply PSRR |Cp (Pin 1)=500 pF f=120Hz | — 34 — | dB
has a voltage gain of 42 dB. Its op- icjasiion

erating temperature can vary be-
tween —20 and +85°C.

The typical power-output of the
unit can range from 60 to 600 milli-
watts, depending on supply volt-
age and speaker impedance. For
example, operating from a 9-volt
supply and driving a 16-ohm load,
the unit’s output power is 600 milli-
watts. Audio power output levels
for three different speaker imped-
ances (8,16, and 32 ohms) and sup-
ply voltages appear in Table 1.

The recommended supply volt-
age for the ULN-3705M can range
from 4.5 to 9 volts with a 6- to 10-
mA quiescent current-drain.
However, the amplifier operates
(at reduced volume) with supplies

as low as 1.8 volts without a nota-
ble increase in harmonic distor-
tion. Total harmonic distortion is
specified at from 0.4-1.0% and
0.5-1.0% for 32- and 16-ohm loads,
respectively.

The ULN-3705M is recom-
mended for use as a headphone
driver in battery-powered portable
radios and tape recorders. It is,
therefore, ideally suited for use in
audio signal-tracers and bench
amplifiers, and is intended as a
low-cost alternative to designs
using discrete transistors.

Figure 2 shows a typical applica-
tion for the ULN3705. The circuit’s
performance is influenced by the

values of two external electrolytic
capacitors (C3 and C4). One is
used for output coupling and the
other for feedback and ripple de-
coupling.

The output-coupling capacitor,
C4, works with the speaker imped-
ance to control the low-frequency
cutoff. The —10-dB points are
about 20, 30, and 60 Hz when driv-
ing an 8-ohm speaker through
coupling capacitors of 500 wF, 250
pF, and 100 wF, respectively.

Capacitor C3 is used for feed-
back decoupling and power-sup-
ply ripple rejection. The 500-F
capacitor specified provides 34 dB
of rejection at 120 Hz. The ampli-
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fier input (pin 8) must be provided
with a DC return path to ground
for a current of approximately 1
pA. That current produces a volt-
age (IR) drop that, when multi-
plied by the circuit’s closed-loop
DC gain, appears as an error in the
output offset-centering. The value
of resistance between the input
and ground is ideally 100 kilohms
or less, although up to 200 kilohms
may be used.

The other amplifier, the
ULN-3784B, is housed in a 14-pin
DIP and is designed for such ap-
plications as automotive, com-
munications, and consumer elec-
tronics that require a high-quality
audio output. The device’s pinout
is shown in Fig. 3.

The ULN-3784B is a pin-compati-
bie improvement on several ear-
lier designs and is a direct

TABLE 2—ULN-3784B

Characteristic  [Symbol Test Conditions Limits
Min. Typ. Max.| Units
Supply Voltage Vee 90 24 28 V
Range
Quiescent Supply | lcc Vin=0V — 20 — | mA
Current
Quiescent Output | Vog | Vin=0V, See Note 1 — 12 - V
Voltage
Voltage Gain Ay Pour=0 W 31 34 37 | dB
Total Harmonic THD [PouT=50mW, R =80, Vgc=24V| — 02 — | %
Distortion
PouT =50mW, R =16(L, Vcc=28V] — <02 — | %
PouT=4 w, RL=81]. VCC=24V — <03 50 %
Audio Output Pout |RL=80, Vec=24 V. THD=5% |40 50 — | W
Fover, RL=160, Voo —28 V, THD=5% | 40 48 — | W
Input Impedance | Zyy |Each Input 140 K170 K — Q
Power Supply PSRR |Pour=0W, f=120 Hz — 30, .— | dB
Rejection
Equiv. Input f=20 Hz to 20kHz — 60 — |pVRus
Noise Voltage
Bandwidth BW | Pour=1W, See Note 2 — 100 — | kHz
(—3dB)

NOTES: 1. The quiescent output voltage typically equals Y2 the supply voltage.
2. Unity gain typically occurs between 10 MHz and 100 MHz.

o INPUT
SR o1
$iMEG 0002 X
]I{ AN & E:F
1 it 14
J_ J_cs g Ve
c2 soprily [l B3 =
500pF P73 BMEG -2 13 nc
R6 RS $~VOLUME 105
L 3MEG 3MEG 0.1 12 o
$BASS ~TREBLE R 3
=== 47K i i o
155 J_ I ULN37848
T 220K c6 c7 5 10
14 Toos T oos 88]—' =
o E 01y 6 80
el J
= 7 8 "
c8
— 250uF
R7
19
C10
0.1
SPKR1

FIG. 4

replacement for National Semi-
conductor’s LM380N and LM384N,
and Sprague’s ULN-2280B and
ULN-2281B IC’s. However, it
provides a wider margin of protec-
tion against supply-voltage tran-
sients. Table 2 shows the electrical
characteristics of the IC.

The ULN-3784B operates from a
single supply that can range from 9
volts up to about 28 volts. The unit

has a 34-dB internally fixed gain.
Operating from a 24-volt supply, its
typical output power is 4-watts
minimum when working into an 8-
ohm load. With a 28-volt supply, its
power output is 4.8 watts working
into 16 ohms.

The ULN-3784B’s typical quies-
cent current is 20 mA, and it has a
bandwidth of 100 kHz and its

continued on page 112
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Portable computers

THERE IS ALWAYS A LOT GOING ON IN
the hyperactive personal-comput-
er field. However, four major
trends seem to be dominating the
market at the present. Those in-
clude the low-end home-comput-
er price war and shake-out; the
movement toward IBM PC-com-
patible systems; the integrated-
software movement, and the por-
table-computer phenomena.
None of those movements is very
old—the oldest being two years at
most. But all are having a major
impact on the personal-computer
industry. One of the most interest-
ing of those movements is the por-
table-computer phenomena.
Most people’s first reaction to
portable computers was probably
like mine: Who in the world needs
a portable computer? While it may
be nice to have a compact machine
that is small enough and light
enough to carry anywhere, it's
hard to visualize more than a few
people who might actually need
that feature. For that reason, many
people reacted with indifference
toward the first portable comput-
ers. However, as it turns out, por-
table computers have been enthu-
siastically received in the market-
place. In fact, they have been so
successful that the field is now
crowded with competitors.
Industry guru Adam Osborne
started the portable-computer
business when he introduced his
famous Osborne | early in 1981.
During that same year, Radio
Shack and some of the Japanese
manufacturers originally intro-
duced their pocket-size handheld
calculator-like personal comput-
ers, which contained BASIC in
ROM and had LCD (Liquid Crystal

FIG.1

Display) readouts. The pocket-size
computers are the smallest and
most portable of them all. But they
do not have the popularity of the
larger portables, simply because
they do not have all the regular
features of a personal computer.
Those features includes a full-size
keyboard, disk drives, CRT display,
and a CP/M-compatible operating
system.

What Adam Osborne did was to
take all the standard components
and condense them into a small
package about the size of a porta-
ble sewing-machine. By putting
ten pounds of hardware into a five
pound bag, so to speak, the result
was instant success. Hundreds of
thousands of those original
Osborne I's have been sold. And
since the introduction of portable
computers, dozens of other man-
ufacturers including Kaypro, Com-
paq, Columbia, Seequa, Dyna-
logic, and others have come along
to take advantage of this totally
new market niche. With such
fierce competition, prices have
dropped while features and func-
tionality have been increased.

Classifying portables
There are four basic categories
of portable computers available

LOU FRENZEL

today. They are the handhelds, the
briefcase units, the intermediates,
and the transportables. The basic
method of categorizing portables
has to do with how much they
weigh, how large they are,
whether they are battery oper-
ated, type of display, and the mass-
storage method used.

The handhelds are really more
like large calculators in ap-
pearance than anything else."
Those units have alphanumeric
keyboards and usually feature a
one-line LCD readout. The BASIC
language is built-in, and they are
battery-operated so that you can
take them anywhere. Some of the
units typical of this category are
Radio Shack’s PC-4 and the popu-
lar Hewlett-Packard HP-75C. You
can write your own programs with
the built-in BASIC interpreter, and
store them on standard audio-cas-
settes by using a cassette player/
recorder and a cassette interface
(usually optional). Many hand-
helds also feature plug-in ROM
cartridges that allow you to per-
form special business, engineer-
ing, and statistical or scientific cal-
culations. The handhelds are also
the cheapest of the portables. You
can get one for less than $100, al-
though the more advanced units
sell for prices ranging up to $500,
depending on the accessories you
choose.

The briefcase computers are the
newest portables on the market.
And like the handhelds, they are
usually battery-operated so that
they can be taken along and used
anywhere. These units are larger
however, since they contain more
circuitry, and larger displays and
keyboards. The keyboard is usu-



ally the same full-size you would
find on a typewriter. The LCD read-
outs are used because of their low
power consumption. However,
the display on a briefcase porta-
ble, unlike the handhelds, can
present multiple lines of data. For
example, Radio Shack’s Model 700
briefcase computer (see Fig. 1) can
display eight 40-character lines.
The Epson HX-20 briefcase com-
puter displays four 20-character
lines. Both of those machines have
a BASIC interpreter built-in. The
Epson HX-20 also contains a micro-
cassette player/recorder built-in
so that programs may be written,
stored, and retrieved. And it also
features a tiny built-in printer: Its
output format is 24-character
lines.

In addition to a BASIC inter-
preter, the Radio Shack Model 700
also contains built-in applications
software. That software includes a
text editor for elementary word-
processing applications; a simple
data-storage program for main-
taining telephone numbers and
address files; an appointment cal-
endar, and a communications pro-
gram that allows the unit to be
used as a terminal. A built-in 300-
baud direct-connect modem al-
lows you to connect the Model 700
to the telephone lines and com-
municate with remote computers.

In addition to Radio Shack and
Epson, other manufacturers in-
clude Casio, Nippon Electric, Sun-
rise Systems, MicroOffice, and
Convergent Technologies. All of
the machines from those manufac-
turers weigh about 4 to 5 pounds,
are fully battery-operated, and will
fitinside a standard-size briefcase.

Next we come to the
intermediate portables that are
somewhat larger and heavier but,
of course, they contain more fea-
tures. The typical intermediate
weighs in the 8-to-16-pound range
and many of them are still small
enough to be putinto a briefcase.

One of the most popular inter-
mediate portables is the new
Gavilan. That machine features an
8088 microprocessor and uses the
popular Microsoft MS-DOS oper-
ating system. It has an eight-line
80-column LCD readout and con-
tains 64K of RAM, and a single
built-in 3.5-inch micro-floppy with
a storage capacity of 360K bytes.

There are all sorts of accessories
for the unit, including a printer.
Again, the unit is battery-powered
for complete portability. This 9-
pound unit does almost every-
thing that you might expect from a
larger machine.

The final category is the
transportables. They were the first
portable computers to go on the
market, and are really nothing
more than tightly repackaged ver-
sions of standard desk-top person-

al computers. The units feature
CRT displays, full-size keyboards,
and built-in floppy-disk storage.
Some of the newer units, like the
Kaypro 70, even contain a hard-
disk drive.

The reason for the term “trans-
portable” is that the size and
weight of the typical unit is such
that it can barely be considered
portable. Most of these machines
weigh in the 20-to-30-pound range
and are not all that easy to lug

Because they are built to last...

Global breadboarding sockets
are guaranteed for a lifetime.

For more than a decade, Global Specialties’ solderless
breadboarding has set the standard for quality, durability
and dependable performance. Now, we offer a

lifetime guarantee. If a Global breadboard-
ing socket fails to perform according to your
needs, you merely return it to Global Spe-
cialties. We will send you a replacement free
of charge. No questions asked.

This unconditional guarantee is offered
because our breadboarding sockets provide
outstanding performance, indefinitely. All of
our sockets are made in the United States in
our own factory, employing the latest equip-
ment, manufacturing methods and quality
control procedures. Each socket and bus
strip is molded of high quality plastic mate-
rial to provide superior strength and dura-
bility. Precision-formed contacts and
tie-points made from nickel-silver assure
excellent contact every time.

Seven sockets and three bus strips

are included in our QT Series. Our new UBS-100
and UBS-500 models and our Experimentor line
include socket and bus strip contact arrangements

in single modular breadboards.

The industry’s largest selection, unmatched
quality and economy have earned Global solder-
less breadboarding sockets the reputation for being
number one with professionals, hobbyists and stu-
dents. Now, the unconditional lifetime guarantee is

your assurance that when you buy from Global you receive maximum durability and trouble
-free performance. Unlike some manufacturers who require that you purchase by mail, our
nationwide network of distributors permits you to see and inspect our products before

you buy.

See your electronics distributor or for the name of your local distributor, call our toll-free

Product Availability Phone. 1-800-243-6077.

Two new solderless bread-
boarding sockets have been

Introducing the UBS Series

added fo the Global line. The new
UBS-100 is now the largest socket
in the line, with 840 tie-points and
the smaller UBS-500 has 430 tie-
points. Each includes two rows of
bus strips on each side for power
and ground connections and the
UBS sockets are made of the
highest grade plastic material to
insure maximum resistance to
warping and breaking.

&

GLOBAL SPECIALTIES
An Interplex Electronics Company
70 Fulton Terrace
New Haven, CT 06512-1819
(203) 624.3103 TWX: 7104651227

OTHER OFFICES: San Francisco (415) 6480611,
TWX: 810-372.7992; Europe: phone Saffron-Walden
079921682, TLX: BIT4TT,
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ACCURATE
FREQUENCY
MEASUREMENT

MODEL 8013-S
STANDARD FEATURES:

e VINYL CLAD ALUMINUM CASE

e 9 DIGITS - 4 GATE TIMES

o +1PPM 10 MHZ TCXO TIME BASE

e EXTERNAL CLOCK INPUT/OUTPUT

® DISPLAY HOLD - SENSITIVITY CONTROL

o ACCESSORY POWER JACK ON FRONT PANEL

o CERTIFIED NBS TRAGEABLE CALIBRATION

e FULL YEAR GUARANTEE—ALL PRODUCTS

© INPUT POWER 110/220 VAC 50/60 HZ OR 12-15 VDC
e MADE IN U.S.A.—SINCE 1974

OPTIONS:

e #TCX0-80 0.1 PPM EXTRA PRECISION TCXO $75

® #0CX0-80 =0.05 PPM PROPORTIONAL OVEN
TIME BASE $125

® #NI-CAD-86 INTERNALLY INSTALLED NI-CAD
BATTERY PACK $60

SPECIAL BONUS OFFER

BUY OUR LOW FREQUENCY MULTIPLIER

MODEL LFM: 1110 FOR ONLY $§75—HALF PRICE IF
ORDERED WITH MODEL 8013-S WHILE THIS AD IS
CURRENT.

THE LFM: 1110 IS A DELUXE TONE FREQUENCY
MULTIPLIER IN A COMPACT VINYL/ALUMINUM CASE
FEATURING 10X, 100X & 1000X SIGNAL
MULTIPLICATION WITH SELECTABLE LOW PASS
FILTERING, AMPLIFICATION AND PHASE LOCK
INDICATION. USED FOR RAPID, HIGH RESOLUTION
MEASUREMENT OF TONE FREQUENCY SIGNALS.

DELIVERY FROM STOCK
ORDER TOLL FREE FACTORY DIRECT

800-327-5912
From Florida (305) 771-2050
VISA—MC—C.0.D.—RATED FIRMS BY P.0.

OPTOelectronics inc

5821 N.E. 14th Avenue
Ft. Lauderdale, Florida 33334
TELEX 514849

CIRCLE 14 ON FREE INFORMATION CARD
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around. Also, most of them are not
capable of operating from a bat-
tery supply—you have to use a
standard AC power-line.

The transportables fall into one
of two categories. First, there are
the 8-bit machines, usually featur-
ing a Z80 microprocessor and run-
ning the popular CP/M operating
system. The original Osborne and
the Kaypro models fall into this
category. The other popular group
of transportables are those that
use the 8088 or 8086 16-bit micro-
processors. Those latter machines
are typically compatible with the
popular IBM PC, and can run the
MS-DOS operating system. Some
of the machines typical of that cat-
egory are the popular Osborne
Executive, the Hyperion, the Com-
paq, Seequa Chameleon, and the
Columbia Data Products 7600-VP.

The portability issue

In looking at the whole porta-
ble-computer affair, it really seems
that portability is not the major
reason for the popularity of those
machines. While most transporta-
bles weigh less than 30 pounds,
and can be carried, they are not
exactly what you would call conve-
nient. And though the ability to
put a personal computer under an
airline seat is a nice idea, few users
really need it. There are some true
portables like the battery-oper-
ated calculator look-alikes and the
briefcase computers, but their
computing power is far less than
that of desk-tops or transporta-
bles, thereby making them less
useful.

The two things that have really
made the portable computer pop-
ular are its small size and the soft-
ware it can handle. The small size
comes strictly by deliberately en-
gineering a complete machine that
is portable. Everything that you
need, including a keyboard, disk-
drives, display, and all of the other
goodies, is packaged in a single
container. That makes the unit un-
usually compact. The fact is, it is
considerably smaller than more
conventional desk-top comput-
ers. When you stop and consider
the more traditional personal
computers, you'll discover they
are not only large, but also usually
consist of several separate inter-
connected items. The resulting

package takes up a lot of space on
the desk—in fact, many of them
occupy an entire desk. However,
the portable compresses all of the
same features down into an area
that occupies no more space than
a typewriter. About the only penal-
ty that you pay is in the display’s
size. Most portables have 5-, 7-, or
9-inch screens, where the average
desk-top computer uses a larger
and certainly more readable 12-
inch screen.

Overall, people like portables
because they have a small
“footprint.” You can pick them up
and move them from one desk to
another without the hassel of dis-
connecting the cables, moving the
individual pieces, and then having
to reassemble the system at the
new site. To move a portable com-
puter, all you do is snap the key-
board back on the front, unplugit,
and away you go.

Another feature introduced by
Adam Osborne with the original
Osborne | computer is bundled
software. By bundled we mean
that key software packages are in-
cluded with the computer when it
is purchased. Everybody knows
that a computer is worthless with-
out software, yet few computers
actually include the software. In-
stead, you are forced to buy the
operating system, languages, and
application programs separately.
However, most portables (the only
exception being Compagq) offer
several useful software packages
with the machine. They include
the operating system (either CP/M
or MS-DOS), BASIC, and a selec-
tion of popular applications pro-
grams. Most portable computers
include a word processor, a
spreadsheet, a data-base manage-
ment package, and sometimes, a
communications program. Those
are the packages that most people
want and need anyway: Besides, it
is always nice to have the software
(ready to run) at the time the com-
puter is purchased.

When you add up the total retail
price, if you purchased the soft-
ware individually, you would find
that in most cases you are getting
well over a thousand dollars worth
of software with the purchase of
the machine. That’s an outstand-
ing bargain, and one that most
people have not overlooked. R-E
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Chip components

THE RAPID ADVANCEMENT OF ELEC-
tronic technology has provided us
with many interesting and useful
consumer products, such as por-
table VCR’s, personal computers,
and so on. It was mainly the de-
velopment of transistors and later,
the integrated circuit, that rock-
eted us into this new era of mini-
aturization and made possible the
development of those and other
products.

As a result of the miniaturazition
process, a new family of compo-
nents was born. That new family,
known as chip components (or
surface-mounted devices), are
small units encapsulated in IC-
type packages. Because of their
small size, chip components de-
mand that you be especially care-
ful when soldering—you need just
the right solder, soldering iron,
etc. We'll get to that in a moment.
For now, let’s see how to identify
the component values.

Identifying chip components

Because of their small size, some
practical means of identifying chip
components had to be developed.
But don’t worry—it's not hard to
learn: The system used for both re-
sistors and capacitors is similar to
the method you're already using to
identify small capacitors.

Instead of using colored dots or
bands, chip resistors are identified
by numbers printed on the top of
the device, as shown in Fig. 1-a. For
example, a 1000-ohm resistor
would be marked “102.” The first
two numbers (10) are the first two
digits of the value. The third
number is the power-of-ten multi-
plier. (It tells you how many zeros
to add, as seen in Fig. 1-a.)

Ceramic capacitors are marked
with a similar system, except that
two rows of numbers are used, as
shown in Fig. 1-b. For instance, a
.047-pF capacitor would be
marked “47” in the top row and “3-
u” in the bottom one. The top two
numbers represent the first and
second digit in the part value. The
number in the second row is the
power-of-ten multiplier. All values
are marked in picofarads. (To con-
vert that value to microfarads, the
decimal point is then moved six
places to the left.) That is prac-
tically the same as the system used
now for small mica and ceramic
types. The letter following the
number represents the class or tol-
erance of the capacitor.

Identifying chip transistors is

XXX
I*MULTIFLIER

2nd DIGIT (0TO 9)
1st DIGIT (1 TO 9)

EXAMPLE:

10 2

CERAMIC CAPACITORS

15t DIGIT— 4 7
MULTIPLIER—] 3 u |—— CLASS

1000 OHMS =

2nd DIGIT

ALL VALUES IN PICOFARADS

VALUE = 47000 pF
VALUE = .047 uF

b
FIG. 1

TABLE 1
1st 2s 2nd LETTER
LETTER NUMBER hge RANK
(GAIN)
E 2SA1022 AtoC
F 2SA1034 RtoU
H 2SA1035 RtoU
2SB709 OtoT
2SB709A OtoT
2SB710 PtoS
D 2SB710A PtoS
A 2SB766 PtoS
B 2SB766A PtoS
& 2SB767 PtoS
v 25C2295 AtoC
U 25C2404 BtoE
S 25C2405 RtoU
i 25C2406 RtoU
R 2502480 TtoS
Y 2SD601 OtoT
z 2SD60TA  OtoT
W 23D602  PtoS
X 2SD602A PtoS
Q 2SD813  PtoR
P 2SD814  PtoT
% 2SD874  PtoS
2SD874A PtoS
28D875 PtoS

quite different from identifying ca-
pacitors and resistors. Chip tran-
sistors have two letters printed
lengthwise across the top. The first
letter shows the “25” (EIA) number
and the second gives the tran-
sistor’s gain rating. A transistor
with a gain rating of “C” will have
higher gain than one rated “A” or
“B,” and so on. While you can re-
place a transistor with one with
higher gain, the opposite is not
true. Table 1is a partial identifica-
tion chart for chip transistors.
Now let’s see what precautions
must be taken when using them.

Soldering chip components
Some manufacturers of chip
components recommend a solder
continued on page 108
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POSED TO SOUND LIKE! Accurate EQ and
fast op-amps deliver crystal clear sound. A
low noise (discrete) front end properly termi-
nates your cartridge. Polarity and I.E.C. (-3
dB @ 20 Hz) EQ are switchable. P-10-MM
Moving Magnet $150 (kit) $200 (assembled)
P-10-MC Moving Coil $150 (kit) $200 (as-
sem.) M/C and VISA ok. PHOENIX SYS-
TEMS INC., P.O. Box 628, Manchester, Ct.
06040 (203) 643-4484.
CIRCLE 84 ON FREE INFORMATION CARD

California-DC Regulated Switching Power
supply +5vdc @ 5amp +12vdc @ 2 amp
+12vdc @ 1.8 amp —12v dc @ .5 amp
115-230v ac input, fused. EMI filtered.
Removable DC Power Harness and Sche-
matics included. 7.4" x 62" x 1.7" ht. New
units, identical to the Kepco/TDK Supplies
as seen at $58.95.

$37.50 ea. freight pre-paid in U.S.
1-800-327-7182 Power Plus.

(Call for Quantity Price)

CIRCLE 8 ON FREE INFORMATION CARD

TIMEX/SINCLAIR 1000, 1500, 2068, ZX81,
SPECTRUM PRTR I/F—A Centronics paral-
lel printer interface. Order PRTIF: $50.
EPROMMER—Programs 2716, 2732, 27645
Order EPRMR: $75. Software for TS2068,
Spectrum: ASM/DSM—A full featured as-
sembler/disassembler. Order ASMDSM:
$40. TEXTEDIT—A very complete editor, in-
cluding 64-column mode. Order EDIT: $40.
When ordering, specify type of computer.
Money orders or C.0.D. only. Send to
RESEARCH SERVICE LABORATORIES
P.O. Box 19124, OKC, OK 73144.
CIRCLE 10 ON FREE INFORMATION CARD
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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, and trouble shooting hints. Only $12.95
plus $2.00 first class P&H. ELEPHANT
ELECTRONICS INC., (formally Random
Access) Box 41770-R, Phoenix, AZ 85080.
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SHEET METAL WORKER—The 24" TRIOK
is a Press Brake, Shear and Slip-roll ma-
chine-perfect for research and development
or maintenance shops. Over a thousand ma-
chines world wide in little to the largest com-
panies. For free literature on this and our
other sheet metal working machines contact:
PACIFIC ONE CORPORATION, 513 Superi-
or Ave. Suite K-415 Newport Beach, CA
92663, (714) 645-5962.

CIRCLE 25 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE
YOUR SPACE

6 x rate $605 per each insertion.
Reaches 215,460 readers.

Fast reader service cycle.

Short lead time for the placement of
ads.

We typeset and layout the ad at no
additional charge.

oo 00

L]

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

DIGITAL BOARD TESTING COURSE—This
18 lesson course, including lesson books,
cassette tapes, and workbooks, will give you
the information you need to enter the field of
test engineering and to learn the latest tech-
niques used in automatic test equipment.
Earn your certificate from the Test Engineer-
ing Institute. Check/M.O./Mastercard/Visa.
$450 plus shipping. 10 DAY NO RISK TRIAL.
Logical Solutions, Inc., 1799 S. Win-
chester, Suite 201, Campbell, CA 95008.
(408) 374-3650,
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APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts; easy-to-
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148. 1-(312) 932-9550.
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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.
3x6 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 89 ON FREE INFORMATION CARD




R

TELTONE’S TRK-957 KIT makes bread-
boarding a low-power, central office quality
DTMF detection system easy and inexpen-
sive. The included M-957 receiver decodes
12 or 16 digits and operates from 5 to 12V dc.
Its sensitivity, wide dynamic range, noise im-
munity, and low power consumption are ideal
for telephone switching, computer and re-
mote control applications. Only $24.75. To
order, call: TELTONE, 1-800-227-3800,
etx. 1130.
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Electronics FRIEADS

Bring in those hard to get channels with these
low priced amateur microwave T.V. receivers.
HMR Mini—$64.95; HMR Daisy Dish—
$69.95; Spectra Dish—$89.95; MDS 52
ROD—$89.95. All systems complete and
fully guaranteed. Free Shipping. Cable con-
verters call or write for quantity pricing. Add
$4.00 for COD orders. Call today. H.M.R.
Sales, 221 East Camelback, Suite 1,
:;:Benlx, Arizona 85012, Phone 602-993-
CIRCLE 49 ON FREE INFORMATION CARD

IntelliBurner EPROM-EEPROM & MICRO-
CONTROLLER PROGRAMMER $299
Communicates through the serial port of any
personal computer. Use your PC's modem
software to read, verify, or program all popular
EPROMs, EEPROMs and 87xx series micro
controllers. Custom software included for
IBM, CP/M or Radio Shack PCs. Other pro-
grammers from $149. Bare PC boards with
software from $39. ROSS CUSTOM ELEC-
TRONICS, 1307 Darlene Way #A12, Boul-
der City, NV 89005. 702-293-7426.
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ZENITH Z-TAC CABLE T.V. DESCRAMB-
LER. Brand new tag-along. Positive and
negative video $225.00 plus 5% shipping and
handling. Visa, MasterCard, C.0.D. accept-
ed. For Complete information and our Cata-
log send $5.00 to R&M DISTRIBUTORS,
P.0. Box 266-R15, Boston, Ma. 02190. (617)
871-5838.
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P 4_“,___'
SATELLITE TELEVI RECEIVER
SEMIKIT with dual conversion downcon-
verter. Features infrared remote control tun-
ing, AFC, SAW filter, RF or video output,
stereo output, Polorator controls, LED chan-
nel & tuning indicators. Install six factory as-
sembled circuit boards to complete. Semikit
$400.00. Completed downconverter add
$100. Completed receiver and downcon-
verter add $150. JAMES WALTER SATEL-
LITE RECEIVER, 2697 Nickel, San Pablo,
CA 94806. Tel 415-724-0587.
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FREE 1984 ELECTRONIC TOOL & IN-
STRUMENT CATALOG is packed with over
5,000 quality technical products for assem-
bling, testing and repairing electronic equip-
ment. All products fully illustrated with
photographs, detailed descriptions and pric-
ing to allow for easy ordering by phone or
mail. Most orders are shipped within 24
hours. 100% satisfaction guarantee. CON-
TACT EAST, 7 Cypress Drive, Burlington,
MA 01803. (617)272-5051.
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FREE CATALOG OF HARD-TO-FIND
TOOLS is packed with more than 2000 quali-
ty items. Your single source for precision
tools used by electronic technicians, engine-
ers, instrument mechanics, schools, labora-
tories and government agencies. Also con-
tains Jensen's line of more than 40 tool kits.
Send for your-free copy today! JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85040. (602) 968-6231.
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THE MOST EXCITING KIT YOUWILL EVEH
BUILD The model WAT-50 miniatur FM trans-
mitter uses a 4-stage circuit NOT to be con-
fused with a simple wireless microphone. Up
to 1 mile range. So sensitive, it will pick-up a
whisper 50 feet away! Use with any FM radio.
Complete kit only $29.95 tax incl. FREE
SHIPPING. DECO INDUSTRIES, BOX 607,
BEDFORD HILLS, NY 10507.
CIRCLE 70 ON FREE INFORMATION CARD

DESOLDERING TOOL. Compact, easy to
use and clean. A Soldering iron with a built in
vacuum pump operates with one hand, elim-
inating the need for two separate tools. 2-
WIRE DESOLDERING TOOL only $18.95. 3-
WIRE SOLDERING TOOL only $21.95. Re-
placement tips 1.2mm or 1.5mm at $1.50. To
order call 800-492-2373 or in Md 301-428-
0995. COMPUTER VENTURES, P.O. Box
271, Germantown, MD 20874.
CIRCLE 91 ON FREE INFORMATION CARD




containing 63% tin to 37% lead,
with a pure rosin-flux core. Others
recommend a solder with 2-3% sil-
ver added to reduce “silver migra-
tion” in components having fired-
on silver-platinum conductors
(like some small ceramic capaci-
tors, for example).

Silver migration during solder-
ing results in weak joints and poor
adhesion. The addition of silver to
the solder raises its cost a bit, and
also raises the melting tem-
perature. (No, silver solder isn’t

something new, it has been
around for some time now.)

As far as soldering irons are con-
cerned, there are many that are
compatible with high-tech solder-
ing, and are available in a variety of
styles and prices.

The power rating for the irons
should range from 10 to 50 watts.
Remember that as components
decrease in size, they also increase
in heat sensitivity. Therefore it is
recommended that you do not use
an over-rated iron. Note: Because

The
Professionals’
Choice

PTS

“PTS rebuilt modules
are better than brand

I use PTS modules and tuners because of their
automatic updates. Compared to original

manufacturers’ new and rebuilt parts, PTS is
better. Quality and turnaround makes the
difference. PTS does a better job of rebuilding
‘cause that's all they do.”

Try PTS rebuilt modules and tuners for:

- Fast 8 hour rebuilding service
+ Full year limited warranty

For your free copy of the PTS Price and Technical Information Guide wri

+ One stop shopping for all makes/

all models

« Availability at over 1500 authorized
. stocking distributors
Al + Quality rebuilts that

S meet or exceed orig-
ggal manufacturers’
SPECs.
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= PTS CORPORATION
w P.O. Box 272

©} Bloomington, IN 47402
= (812) 824-9331
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of the electrostatic sensitivity of
chip components, isolated or
grounded-tip soldering irons
should be used. Needless to say,
surface-mounted parts will have to
be replaced by exact duplicates
because nothing else will ffit in
their places.

When it comes to desoldering,
any one of three desoldering
methods may be used; wicking,
heat plus a suction device, or a
desoldering iron (which are made
by several of the major manufac-
turers). Each one will give good re-
sults if properly used—so, it's just
a matter of personal preference. |
happen to like the desoldering
iron.

When desoldering always use
the smallest size iron you can; a
30-watt iron will do a good job on
the average small part. Just be sure
that the solder is completely
melted when either soldering or
desoldering. That is especially
necessary when replacing parts.
Make sure that the joint is bright
and shiny, not “frosty or fuzzy-
looking.” If you do see something
like that, you know that you have a
cold solder joint.

One of the longest jobs we had
turned out to be a bad solder joint
at the bottom of the base winding
of a driver transformer for a hori-
zontal output stage. (I did tell you
that it was an intermittent, didn’t
12) As if that wasn’t enough, we
had three of the same model set
with the same problem! Fix one
and you’ve fixed all three.

| wrote to the service manager of
the firm that manufactured the set
about it and he wrote back saying:
“Yes, we've run into that problem,
but only in about 20% of the sets!”
That one nearly went by me, until |
finally realized that 20% of the sets
meant one in every five sets had a
problem!

After that, when ever one of
those sets came in, we went right
to that joint and resoldered it. In
fact, we caught some that didn’t
even have that problem, but defi-
nitely did have a bad solder joint.

In any repair, it's also a good idea
to clean the board after any re-
soldering. That gets off any re-
maining flux; that stuff is sticky
and can catch dust, which will al-
most certaintly result in trouble in
the future. R-E
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Electronics Paperback Books
Quality Paperbacks at Affordable Prices

w---

] 30 SOLDERLESS
BREADBOARD PRO-
JECTS BOOK-1.
$5.75. Whenever possi-
bl the same parts are
used in several pro-
pects. Even a firsl-time
Ensilder can complele
Ihese crcuits.

] HOW TO GET
YOUR ELECTRONIC
PROJECTS WORK-
ING. $5.00. Helps you
troubleshoot and repair
hoeme-buitt projects of
every descripbon

] MINI-MATRIX
BOARD PROJECTS.
$5,00. A vanety of pro-
jects that can all be
built upon a mini-matnx
board thal has 10 strps
and is 24 holes long

1 Projecta
for Baginmers

] MODERN OP-AMP
PROJECTS. $5.00.

Wide range of special-
Ized op-amp circuits in-

1 MULTI-CIRCUIT
BOARD PROJECTS.
$5.00. 21 laisty simple
projects (hat can all ba
built on a single
peinted-circuil board. All
are powered by a 9V
attery.

71 IC PROJECTS
FOR BEGINNERS.

[ ART OF PRO-
GRAMMING THE 16K
ZXB1. $6.25. Topics in-
clude tull screen. scroil-
ing, PEEK & POKE.
plus actual working
programs.

] THE 6803 COM-
PANION. $5.00. Writ-
1en for the average
assembly language
programmer. A discus-
sion of G509 features &
reference wark for the
6809 programmer.

1 PRACTICAL COM-
PUTER EX-

$5.00. digi-
tal and Enoar IC's are

F TS. 54.50.
Fills in background to

used to this
selection of circuits in-
tended for the be-
ginner

by con-
structing typical compu-
lor circuits using dis-

crate logic components.

] ART OF PRO-
GRAMMING THE 1K
ZXB1. $5.00. How 1o
use the leatures of the
ZX81 n programs that
fit the 1K machine and
are still fun lo use.

] INTRODUCTION
TO BASIC PRO-
GRAMMING TECH-
NIQUES. $5.00. Based
on author's own expari-
enco in learming BASIC
and helping cthars 1o
learn lo program.

1 A MICROPROCES-
SOR PRIMER. $4.50.
Painless approach io
computing for the be-
ginner. Step-by-slep
expiains compuler op-
erations and assembly.

C] THE PRE-
COMPUTER BOOK.
$5.00. Aimed al the
absolute beginner with
no knowledge of com-
puters. A non-techncal
discussion thal holps
you enter the computer
world painiessly.

TION TO VIDEO.
$5.00. Perfect for the
parson jus! about 1o
buy a VCR. Discusses
pros & cons of the var-

[ FIRST BOOK OF
TRANSISTOR EQUIV-
ALENTS. & SUB-
STITUTES. $3.75.

RACTICAL COM-
UTER EX-
PERIMENTS, $4.50.

] ELECTRONICS
SIMPLIFIED CRYSTAL
SET CONSTRUCTION,
$4.50,

[ ELECTRONIC

HOUSEHOLD PRO-
JECTS. §4.50,

] POWER SUPPLY
PROJECTS. 54.50,
Contains designs and
construction details for
almast any power sup-
ply the experimaner is
Rkely to need.

] REMOTE CON-
TROL PROJECTS.
$5.00. Radw-control
infra-red, visible light, &
ullrasonic systams are
all included, along with
mathods of applying
ham

] ELECTRONIC
TEST EQUIPMENT
CONSTRUCTION.
$4.50. Construction de-
taits of a wide range ol
les! equipment the ex-
parimantar can build at
home.

[] ELECTRONIC
PROJECTS USING
SOLAR CELLS. $5.00,
Simple circuits that
have nUMeroLs ap-
plications argund the
home.

] ELECTRONIC TIM-
ER PROJECTS. $5.00.
Timang circuits for
almost any application
the expenmenter might
need. A most valuabie
rederance

[] COUNTER DRIVER
& NUMERICAL-
DISPLAY PROJECTS.
$4.50. Features ap-
plications & projects
using vanous typos gl
numerical-display de-
wces.

] PRACTICAL ELEC-
TRONICS CALCULA-
TIONS AND FORMU-
LAE. §7.50. A basic
reference work that
bridges the gap be-
twean complicated
technical theory & cut
and tried metheds.

] INTERNATIONAL
DIODE EQUIVALENTS
GUIDE. $5.75. Helps
you find substitules for
the many different
types of semiconducion
dicdes in use foday.

] INTERNATIONAL
TRANSISTOR EQUIV-
ALENTS GUIDE.
$7.50. Products ol
made than 100 man-
ulacturers are listed &
cross-releranced with
possible replacemants

] HOW TO MAKE
WALKIE TALKIES.
55,

handneld operation
112 pages of must
reading for the dedi-
cated experimantar

_) ELECTROMNIC
CALCULATOR US-
ERS HANDBOOK.
$3.95. Presents larmu-
\ae data, methods of
calculation, converson
factors & more from the
wiew of the calculalor
user

[] LINEAR IC EQUIV-
ALENTS AND PIN
CONMNECTIONS. 58.25.
Shows equivalents & pin
connections of a popular
user-priented selection of
linear ICs.

[] SPECIAL OFFER Book 1

] PRACTICAL ELEC-
TRONIC BUILDING
BLOCKS—Book 2.

& Book 2

PRACTICAL ELECTRONIC BUILDING BLOCKS.
$9.00. Shipping Included. Save §1.75.

1 RADIO CONTROL
FOR BEGINNERS.
50,

~ ELECTRONIC
GAMES $4.50.

[ SINGLE IC PRO-

JECTS, $4.25.

[] RADIO CIRCUITS
USING IC'S. 54.50.

(] ELECTROMNIC
HOUSEHOLD PRO-
JECTS. $4.50.

] ELECTRONIC
MUSIC PROJECTS.
$4.50.

1 POPULAR ELEC-
TRONIC PROJECTS.
$3.75.

] PROJECTS IN
O-ELECTRONICS.
55.00.

Avi Frs

] ANTENNA PRO-
JECTS. $5.00. Covers
practical anlenna de-
signs including active,
loop & lerrite types that

Fadio Statlon
Gude

An Introgueton
to
Radic OXing

1 CB PROJECTS.
$5.00. A number of
uselul and interesting
designs for CB
accessories. Speech

are pasy &
o busd

[] RADIO STATIONS
GUIDE. $4.75. Com-
prehansive kisting of
transmutiers around the
world, Presents loca-
tion. frequency. power.

'] LONG DISTANCE
TV RECEPTION
(TVDX) FOR THE EN-
THUSIAST. £5.00.
Practical & au-
thoratative mircduction
1o this unusual aspect
of electronics

filer & more.

[J CRYSTAL SET
CONSTRUCTION.
$4.50. Packed full of
easy to dupkcale de-
signs for crystal radio
racenvers

] AN INTRODUC-
TION TO RADIO DX-
ING. $5.00. Listen, in
your home, o broad-
casis onginating
thousands of miles
away. Tells how you
can do i

] THE SIMPLE
ELECTRONIC CIR-
CUIT & COM-
PONENTS. $5.75. All
the fundamanial theory
nesded to lead 1o a full
understanding of tha
simple elactronic circult
and its companents.

] ALTERNATING
CURRENT THEORY.
$5.75. Aliernaling cur-
rent theory without
which there can be no
comprehension of

or Television

] MICROPROCESS-
ING SYSTEM & CIR-
CUITS. §7.50. A truly

ahansive guide
1o all of the elements of
a microprocessing
systom.

[] SEMICONDUCTOR
TECHNOLOGY. $5.75.
Everylhing you always
needed to know about

solid-stale devices in
one volume.

] COMMUNICATIONS.
§7.50. Covers most
modarn communication
systems. Line, micro-
wave, submarine, sal-
ellite, digital multiplex,
racio & telegraphy

[] FIRST BOOK OF

[] SOLID STATE
NOVELTY CIRCUITS.
$3.50.

[] 28 TESTED TRAM-
SISTOR PROJECTS.
$4.25.

r---------------------‘-------

Number of books ordered l:l

Total Price of Books
Sales Tax (NY State Residents)
Shipping (75¢ 1st two books, 30¢ ea additional)
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In the first of a two-part series, we learn all about parallel printers
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Looking up at you from the middle of our cover, is an RS232
connector. And clockwise, starting at the other end of the cable, is
the NEC printer, followed by the Epson and at the lower right,
Hewlett Packard's entry. See page 7.
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EDITORIAL

The future is here today!

This century has been a highly innovative one. If you stop to think that at the
beginning of the 20th Century, man was still bound to Earth and hadn't
learned to fly, that medical science was almost barbaric as compared to
today, and that electronics was but a fantastic-fiction dream, you pause and
wonder at our accomplishments.

If you look at our progress in this past 100 years and try to look ahead to
the next 100, it's sufficient to boggle the mind. The very computer on which
this editorial is now being written could not have existed those scant few
years ago.

Let’s try a small exercise—an experiment, if you will. We're going to
“brainstorm” or “blue-sky” the coming of the future.

Our readers are, for the most part, intelligent, scientific types. Let's
concentrate on the future of computer technology. Where will we be in
another century, as far as computers are concerned? What will computers
be doing, how will they be doing it, and what will we be doing with
them? And please, nothing off-the-wall.

Give us those things with sound, scientific basis, following normal
developmental processes. Send your ideas to ComputerDigest, 200 Park
Avenue South, New York, NY 10003. Got any artistic skills? Send along
sketches too.

This will make an interesting project for our readers; and, of course, when
all the results are tabulated, we'll put an article together that should make
some fantastic reading. All entries will become the property of Gernsback
Publications, Inc., and no submissions can be returned.

So put your thinking caps on, and get to work. We'll be anxious to see
what you come up with!

/zwﬂ_ o ﬂ/%

Byron G. Wels
Editor

Com&uwrnlgast is published monthly as an insert in Radio-Electronics magazine by Gernsback Publications, Inc.,
200 Park Avenue South, New York, NY 10003. Second-Class Postage Paid at New York, N.Y. and additional mailing
offices. All rights reserved. Printed in U.S.A.

A stamped self-addressed envelog: must accompany all submitted manuscripts and/or artwork or photographs it
their return is desired should they be rejected. We disclaim any responsibility for the loss or damage of manuscripts
and/or artwork or photographs while in our possession or otherwise.
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LETTERS

Wants portables
I'd like to see an applications-
oriented article on portable
computers. I'm sure that a lot of
other readers would be just as
interested.—Sam Bennett, Fresno,
CA.

Sounds like a great idea Sam.
We'll get one of our experts busy
on that one right away!

No games?

How come you don't report on
new computer games the way

some computer magazines do? —

Fred Morrison, Madison, WI.

Fred, take a look at our front
cover. It says A New Kind of
Magazine For Electronics
Professionals.” We want all the
readers we can get, but no
masgazine can be all things to all
people.

Settle an argument

A friend says that a good
computer “hacker” can break into
almost any computer system,
regardless of the security. | am
wondering if that statement is
really true? —Gene Lyons, Atlanta,
GA.

Gene, while nothing is ever
100%, the odds are against it,
despite what the movies show!
Cracking the most basic system
would take more patience than
most people have, and a system,
where codes are periodically
changed, would be all but
foolproof

More kudos!

| would like to see
ComputerDigest continue to
present concise summaries of
current events in the computer
field, and am relieved to have

discovered a computer magazine
which is not just a sales pitch! —P
D. Broadnhurst, Channel Istands.

Thank you too, Mr Broadhurst.
More and more, our readers are
beginning to learn what we're all
about! Its very gratifying indeed.

More hardware

I'm so tired of software-only
articles that | could write some
myself, just from the ones | read!
Yours is the last magazine that
contains useable information on
projects and hardware. And
printing my comments is not
expected. —Irving E. Shivar, Jr,
Camden, SC.

Surprise, Mr. Shivar! Thanks for
understanding (and appreciating)
what we're trying (o do. Keeping a
wide variety of readlers happy is
our goal.4Dp

COMPUTER PRODUCTS

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

PORT EXPANDERS/SWITCHERS, Dsta
Director models Q23, Q94, Q25, Q13,
Q74, and model Q75 are a series of
“port traffic cops—port expanders
with A/B/C switch routing—that can
switch one port to any of three
devices, or one device to any of three
ports.
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Model Q23 model Q24, and model

Q25 are in stand-alone cabinets, while
model Q13, model Q14, and model
Q15 are designed to fit inside

Computer Accessories' model P12
Power Director (line-conditioning
power-control accessory) cabinet.

The three models in each series
meet specific connector needs for a
given port or system. For standard
RS-239 serial ports, Data Director offers
model DB25 female (models Q13/
Q23) or male (models Q14/Q%4)
connectors. For standard parallel
(printer) ports, Data Director (models
Q15/Q25) offers 36-pin Centronics-
style connectors.

Models Q23, Q24, and Q95 are
priced at $199.00 each; models Q73,
Q14, and Q15 are priced at $189.00
each —CA Computer Accessories,
7696 Formula Place, San Diego, CA
99191.

POWER OUTLET EXPANDER/FILTER,
the Power Director model P22. model
P2 and model P12 are designed to
filter radio-frequency noise, spikes,
glitches, and surges that imperil sen-

sitive electronics equipment.

These are desktop-design devices
and individual and collective (master)
outlet control are part of the design.
Each outlet is monitored with a power
pilot light (amber for the individual
outlets, red for the master) a circuit
breaker adds overload protection.
While the pilot lights are located on
the front panel, the actual outlets are
out of sight on the back panel.

The stand-alone mode! P22 (sized
1o stack with such items as disk drives
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and modems) offers four outlets and is
available for $99.00. The monitor-base
model P2 (sized to fit under a CRT or
video monitor) offers five outlets and
is available for $129.00. The model P72
(sized to fit atop the IBM PC system
unit, for example) offers six outlets,
plus a digital clock and stowaway
storage areas for diskettes, quick-refer-
ence cards, or small manuals, Is priced
at $199.00 —Computer Accessories
Corporation, 7696 Formula Place, San
Diego, CA 92121.

VIDEO TAPE/DISC CONTROLLER,
model VIPc, is a plug-in board that lets
an IBM PC (or similar computer) con-
trol industrial-type videotape
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recorders with frame-accurate preci-
sion. It can also control videodisc
players. The internal microprocessor,
and up to 32K of RAM/ROM, translates
simple user commands into complex
videotape-recorder and/or videodisc
player operations. The model VIPcs
motherboard plugs into the computer
and may host one or two "video
modules” to control tape, disc, or one
of each.

The model VIPc with tape or disc
video module is priced at $1195.00;
with tape and disc video modules, it
costs $1695.00 —BCD Associates,
Inc., 5809 S.\W. 5th Street, Oklahoma
City, OK 73128

UNINTERRUPTABLE POWER SUPPLY,
model 1350, provides 10 minutes of
backup electric power for computers
during a power failure. It weighs 32
pounds and fits in a compact, e
cubic-foot space.

The model 1350 provides 120 volts
at 350 volt-amps—sufficient power for
a computer, disk-drive, printer, and
monitor. The unit has a transfer time of
12 milliseconds, typical, and a single-
phase 60-Hz supply (+0.5%). It also
contains a patented clipper circuit to
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provide on-line surge protection from
both normal and common-mode tran-
sients. RFl suppression is handled by
Sprague filters.

The model 7350 has a suggested
retail price of $750.00 and comes
complete with a maintenance-free
battery—Dymarc Industries, 21 Gov-
ernor’s Ct., Baltimore, MD 21207.

HIGH-DENSITY DISKETTE, model
9HD, features a new coating tech-
nology that allows the 5.25-inch
diskette to store up to 1.6 megabytes,
or 60% more than the conventional
5.25-inch 96 TPI floppy. The improved
storage value helps to close the gap
between the 5.25-inch rigid and the

CIRCLE 115 ON FREE INFORMATION CARD

5.25-inch floppy. It is priced at $9.25
per disk—BASF Systems Corpora-
tion, Crosby Drive, Bedford, MA
01730.

AMBER MONITOR, model SA-7000,
has a 12-inch CRT and a non-glare, high
contrast faceplate. Among its features
are composite video-input signal, a
resolution of 900 dots center and 800
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dots corner. It also includes an RCA-
type input connector, and 2000
character display format (5 x 7 dots,
80 characters x 95 lines).

The amber monitor model SA-1000
is priced at $159.00 —Sakata USA
Corporation, 651 Bonnie Lane, Elk
Grove Village, IL 60007. 40p



WHY YOUR PRINTER
DOESN'T PRINT...

It's standards that make parallel printers work. Its the lack of standards that gives us trouble.

HERB FRIEDMAN

mStandards are what keeps the world working. They
insure that an 8-32 screw from Outer Mongolia will fit
an 8-32 nut manufactured in Lower Sarfusky, Ohio: that
your telephone will access any other telephone in
North America, possibly the world: that the portable
TV you purchased in New York—which was
manufactured in Osaka—will not blow up when you
plug it in to a power outlet in Yellowknife.
Unfortunately, manufacturers of many kinds of
consumer equipment are prone to utilizing only part of
a standard, prefering—for whatever the reason—to
make their own proprietary modifications to the
standard for what often appears to be be no rational
reason. In actual fact, many times an actual standard or
a de facto standard is modified to intentionally prevent
a device from being used with any other equipment
supposedly using the standard. Printers intended for
use with personal computers are an excellent example
of modified standards, which is often the reason you
can't get your old and faithful printer to work with the
new computer, or why your new computer won't work
with someone else’s printer. For example, we all know
the IBM graphics printer is an Epson. Right? Only
partially right. Use your old Epson and you'll print the
standard ASCI| characters, but not the IBM graphics.
And while we're talking about IBM, we all know the
Epson printer, or a Smith Corona L-1000 daisy wheel, or
any of a hundred printers have standard Centronics-
type connections. So does the IBM. So how come you
can't plug a Centronics type printer into an IBM-
compatible personal computer? Because while the
connections are standard, the connector isn't. IBM-
compatible computers employ a a DB-25 connector for
their parallel printer output, but the DB-25 is the
standard for RS-232/Q, it in no shape, form or manner is
the equivalent of the truly standard Centronics-type
Delta connector. To use a Centronics-type printer with
an |BM-compatible computer the user must purchase a
special, and somewhat expensive, adapter cable
having a DB-25 on one end and a Centronics connector

on the other end. But don't blame only IBM for not
using a standard. How about Diablo and Xerox (same
printer, different brand name)? Their daisy printers—
considered the very finest by most users—have what is
supposedly a standard RS-232 serial I/O. True enough,
it's standard, only the connections aren’t the ones used
by most of the computer manufacturers. Take your
printer home, plug it in, and it's an odds-on bet it
won't work properly, if at all.

Get it working.

The best way to start interfacing a printer is to just
get it working. If it can at least print the full ASCII
alphanumeric character set and feed paper you're on
your way. We'll start with parallel printer connections
because they are the least troublesome. Parallel printer
connections are called Centronics-type because they
are the connections for the earliest printers—
manufactured by Centronics—that were used with
personal computers. To their credit, the Centronics
connections were well thought out and have never
required upgrading or a retrofit. The only time they give
trouble is when a manufacturer goes out of their way to
muck things up, as did Apple with non-sequential
wiring of their parallel printer card; IBM and IBM-
compatible computers with their use of a DB-25
connector for the parallel output; and Radio Shack with
their card edge-connectors having non-sequential
numbering and a forced automatic line feed after
carriage return. Fortunately, the Centronics interfacing
was so well thought out that most users can easily get
around any problems created by the computer
manufacturer. The Centronics printer connections are
shown in Table 1. While there are many individual
circuit connections because Centronics provided for
every possible kind of parallel handshaking and fault
indication, every connection isn't necessarily used by
every printer. For example, a printer that uses the BUSY
for handshaking (stopping and starting the computer’s
qutput) won't use the ACK, and vice versa.
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THE NEW HP 2225 INKJET PRINTER from Hewlett Packard is
fully portable, may be used with portable or desktop comput-
ers, operates below 50 dB.

But be carefull Sometimes you can make a false
assumption and get yourself into really-big trouble. The
safest bet is that anything that can go wrong, will go
wWrong.

Unfortunately, some manufacturers modify the wiring
of the signal pair returns—which are grounded—or put
+5 volts on one of the normally-unused pins. If in
doubt, the safest thing to do is wire only those
connections which are absolutely required for parallel
operation, the ones indicated with an asterisk (*), for
no manufacturer will meddle with them (so far); they
are safe to use because a computer or printer will
automatically reject their use if not needed. The
connections marked with a “pound” (#) symbol are
normally unused and they are the ones manufacturers
often employ to provide external voltages for external
accessories—or they tie them together and connect
them to + 5 volts—which can prove a disaster. Do not
use these wires unless you are absolutely certain you
need them. Try running the printer without them. Be
especially careful of terminal #18, which is often, but
not always used to provide + 5 volts from the printer
or the computer for powering ancillary devices, such
as a serial-to-parallel converter. Some manufacturers
put the full rail voltage on the connection, others
provide the 5 volts through a resistor. If in doubt, leave
this connection open because 5 volts on #18 is not
part of the standard wiring. Depending on the
equipment, the wrong hook-up can cause a lot of
damage. Same thing for terminals 33-36. They aren't
used for standard connections. Some manufacturers
use them for providing power to ancillary hardware or
tie them to + 5 volts. If in doubt, leave the connections
open. Terminals 16 (GND) and 17 (CHASSIS) are
“ground.” Terminals 19 thru 30 are return lines for the
signal and handskaking circuits, “return” being a fancy
word for “common” or “ground” connection.

Depending on the particular printer and the
computer being used, your equipment might work if all
terminals 19 thru 30 aren’t connected; then again, the
equipment might not work. Your eguipment will always
work if the wires are individually brought through from
one connector to the other, but if you're making up a
multi-wire cable and are short on connecting wires,
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EPSON'’S RX-100 DOT MATRIX PRINTER operates at a speed
of 100 characters per second on a 136-column carriage.

you can connect terminals 19 thru 30 to terminal 16;
and if in doubt, also connect 17 to 16. Be extremely
careful of terminal 35; do not use it unless you know
what you're doing. While not used in the Centronics
standard, one very popular computer uses it for a
redundant ground while an equally popular printer
uses it for +5 volts.

In your anxiety to get things going, you tend to look
for shortcuts. This can result in dire consequences.
While it may seem expedient to take advantage of
“unused” terminals, they aren't always as available as
they might seem.

The potential for a catastrophic failure is obvious, so
don't use terminals 33 through 36 unless you have
schematics for everything. Do not eliminate any
standard connections thinking they aren’t needed.

Some connections accommodate several different
fault indicators which your computer might require for
operation. For example, while the BUSY signal normally
tells the computer the printer isn't ready for data
because it's printing, some printers use the BUSY to
also stop the computer when the ribbon runs out, the
cover is open, the power is off, the paper has run out,
etc. Other printers put the out of paper indicator, cover
open, ribbon out, etc. on the FAULT line. The safest bet
is to always use all the standard connections. Normally,
Centronics-type connectors can be wired straight
across, that is, the wire connected to terminal #1 on
one side connects to terminal #1 on the opposite side.

To their credit, even when using different connectors
(ie., card edge-connectors) Radio Shack has always
arranged the circuits in the Centronics order so the
wiring is always correct when connectors are
squeezed on ribbon cable. Unfortunately, this isn't the
case with other computers. The IBM-compatibles use a
DB-25 for the parallel output, and the terminal numbers
simply don't match. Also, you can mistake the IBM
parallel printer output for an RS-232 connection, and it
is possible to blow out something in the computer, so
be extremely careful when making parallel printer
connections to a DB-25 connector. Also, a commonly
used computer (the Osborne 1) and at least one
printer buffer (the Angel) don't have standard parallel
Centronics connectors, so again take extreme care if
you make up your own cables because the
connections aren't in the Centronics order.



TABLE 1
Standard Centronics-Type configurations
for Scalch “Delta™ 36-pin conneciors.

KEY PIN FUNCTION
¥ 1 DATA STROBE

2 DATA 1

3 DATA 2

4 DATA 3

5 DATA 4

6 DATA 5

7 DATA 6

8 DATA 7

9 DATA 8

10 ACK

11 BUSY
# 12 PAPER EMPTY (PE)
# 13 SELECT PRINTER
| 14 SIGNAL GROUND
X 15 NC
A 16 GND.
i 17 CHASSIS GND
# 18 (CAUTION + +5VDC)
* 19 PAIR GROUND
' 20 PAIR GROUND
] 21 PAIR GROUND

! 22 PAIR GROUND

2] 23 PAIR GROUND
-2} 24 PAIR GROUND
] 25 PAIR GROUND
) 26 PAIR GROUND
= 27 PAIR GROUND
) 28 PAIR GROUND
* 29 PAIR GROUND
'l 30 GROUND (GND)
B 31 INPUT PRIME
E 32 FAULT
# 33 NC
# 34 NC
# 35 NC
# 36 NC

There is not necessarily any correlation between
printers as far as codes are concermed. Again, the lack
of actual standards is plainly evident. Ask any
manufacturer of printers about this, and you'll probably
be told that they do indeed cleave to rigorous
standards—their own! The confusion is borne out
when you get down to the hard wiring. To see
precisely what can happen, take a look at Table 2.

The printer codes.

Regardless of whether the printer is serial or parallel
input and the actual order of the connections, the most
frustrating difficulties you're likely to face when
installing your printer are the printer codes, for which
there is essentially no standard other than for the ASCI|
characters. With virtually no exception, every moderm
printer can do something more than just print the 96
ASCIl characters. Depending on the particular model

and type of printer; it's possible to underline characters;

boldface through multi-striking and carriage shift; print
letters larger, smaller or in itallics (matrix printers); print
trade marks, smiling or happy faces; or foreign
characters or Greek or electrical symbols. You name it
and there's a printer out there that can do it. Your only
problem is to tell the printer what you want to do, and
that's where printer codes come in. All printers uses

standard ASCIl codes for the character set and control
codes. The ASCllI code is numbered from 0 through
197 in decimal, which corresponds to hex 0 through
hex 7F (Printer codes can be either decimal or hex,
depending on the particular printer and/or
software.The codes from 0 to 31 are non-printing
Control Codes, meaning they can be used to “trigger”
specific computer or printer functions. Decimal code
32 (hex 20) is the space. The ASCII codes from 33
(hex21) to 126 (hex 7E) produce the ASCII character
set: the alphanumerics which can be printed by a
printer capable of printing the full 96 character set.

Code 127 (hex 7F) is the old teletype delete: The
modern printer either doesn't respond to code 127 or
prints @ “block.” Normally, every printer responds to
ASCIl codes 32 to 126. For example, if the computer
sends a 32 (hex 20) to the printer every printer made
will space. If the computer sends a 65 (hex 41) to the
printer every English-language printer made for use
with personal computers will print the letter A. The first
problem with printer standards you're likely to run
across are the ASCII codes below 32. (See Table 2.)
Some are truly standard, for example, 13 (hex OD) is
always used for CR (carriage return) while 10 (hex OA)
is always used for LF (line feed), and 27 (hex 1B) is
always ESC (escape). And that’s about where the
standards really end. For example, while an 8 (hex 08)
will cause most printers to backspace, your printer
might not recognize 8 as the backspace control code,
hence, any software you have that backspaces with an
ASCII 8 for strikeover or underline won't budge your
printer; it might require some other code, or use a
special code for underscoring. For example, send a 25
(hex 19) to a Smith-Corona TP-1 daisywheel printer and
every character will underline. Send a second 25 and
the underline will stop. But if you have a Smith-Corona
TP-2 printer the second Hex 19 won't do a thing
because it requires a 31 (hex 1F) to stop the underline.
Tricky? You bet! Unless your software can be modified,
or can send user-programmed control codes from
within the program, there’s no way you're going to get
the underline straightened out. And if you think Smith-
Corona underline is tricky, try the Epson with Graftrax.

Underscore on is ESC-1 (hex 1B 5F 31); underline off
is ESC-0 (hex 1B 5F 30). (Someone must have been
asleep at the design board because one of the most
popular personal computers cannot output a control
code zero (0) from its word processor.)

Everyone for themselves.

From ASCIl 128 and higher it's every manufacturer for
themselves. For example, the famed budget-priced
Smith-Corona daisy printers do not respond to codes
above 127. On the other hand, the Radio Shack model
DW/P-210 daisy wheel printer has a few additional
characters accessed by printer codes higher than 127.

For example, a 169 (hex A9) will produce the single
character imprint TM (for Trade Mark), while a 171 will
produce the circled-C (©) used to indicate copyright.
Similarly, a 222 will produce the ¢, which is not on the
standard ASCI| keyboard (it is a typewriter character).

While daisy printers might respond to a few specific
printer codes above 127, it's the matrix-type printers
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ASCII CODE
0 NUI
1 SOl
2 ST
3 ET>
B EO
5 EN
& AC!
7 BE
8 BS
9 HT
10 LF
1 VT
12 FF
13 CR
14 S0
16 Sl
16 DLE
17 DC1
18 DC2
19 DC3
20 DC4
21 NAK
22 SYN
23 ETB
24 CAN
25 EM
26 SUB
27 ESC
28 FS
29 GS
30 RS
31 us

TABLE 2

PRINTER #1 PRINTER #2

NULL NO RESPONSE
SET LINE SPACING NO RESPONSE
DEFAULT LINE SPACING NO RESPONSE
NO RESPONSE NO RESPONSE
NO RESPONSE END OF TEXT

NO RESPONSE NO RESPONSE
NO RESPONSE AKNOWLEDGE
SOUNDS BELL NO RESPONSE

NO RESPONSE BACKSPACE

NO RESPONSE TAB

LINE FEED LINE FEED
VERTICAL TAB NO RESPONSE
FORM FEED FORM FEED
CARRIAGE RETURN CARRIAGE RETURN
EXPANDED CHARACTERS NO RESPONSE
COMPRESSED CHARACTERS NO RESPONSE

NO RESPONSE NO RESPONSE
ACCEPT DATA (X-ON) ACCEPT DATA (X-ON)
COMPRESSED OFF TAB SET
DESELECT (X-OFF) DESELECT (X-OFF)
EXPANDED OFF TAB CLEAR

NO RESPONSE NO RESPONSE

NO RESPONSE NO RESPONSE

NO RESPONSE NO RESPONSE
NORMAL CHARACTERS MARGIN RELEASE
NO RESPONSE UNDERSCORE ALL
NO RESPONSE NO RESPONSE

NO RESPONSE NO RESPONSE

NO RESPONSE
NO RESPONSE
NO RESPONSE
NO RESPONSE

LEFT MARGIN SET
NO RESPONSE
UNDERSCORE WORD
END UNDERSCORE

THE NEW FX-100 PRINTER FROM EPSON operates at 160

characters per second, carries a suggested retail price of

$895.00.

that really get mileage from 127 and higher—and they
cause the most standardization problems. For example,
connect your old reliable printer to your new |1BM-
compatible computer and program for a few of the
IBM graphic characters. Depending on the particular
mode! printer you might wind up with unusual graphic
symbols, or even italic characters, but you won't get

the graphic characters that match those in the

computer’'s documentation. The reason, of course, is
because only codes 32 to 127 are standard. The Epson
printers sold under the IBM label have internal ROMS
with @ completely different set of graphics than any
other model for the codes above 127. To obtain the
IBM graphics, whatever matrix printer you use must be
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THE RX-80 DOT MATRIX PRINTER FROM EPSON has tractor
and friction feed, prints 100 characters per second, offers two
full 96- character ASCII sets plus nine international sets in-
cluding 128 type styles.

specifically programmed from ASCII 128 up to produce
the IBM graphics. (That's why IBM can charge so much
for a printer you could otherwise purchase for several
hundred dollars less.) Similarly, if you try to use an
older Radio Shack printer with a new Radio Shack
computer something’s not going to work when your
software attempts to produce graphics, because the
late model computers are intended for printers with a
different “graphic set” than the earlier printers.

Essentially, if you're into using computer hardware
and software from several manufacturers you've got to
triplecheck that the graphic ASCIl codes are all
compatible, else you will wind up with “garbage” or
just empty blank spaces on the paper. In Part 2 we'll
untangle the serial priners and the parallel-to-serial and
serial-to-parallel converters. <M@p




COMPUTERIZED
OP-AMP
CALCULATOR

Find all the circuit values for three important op-amp configurations

KIRK VISTAIN

in an instant with this spreadsheet template.

m\/hat electronics hobbyist wouldn't love to be able
to calculate all the resistor and capacitor values for a
differential op-amp circuit in less than a minute? Better
yet, imagine being able to do it for inverting, non-
inverting, and differential configurations simultaneously:
You can eliminate arithmetic errors, change designs in
mid-stream, or perform “what-if" analyses to your
heart's content.

Well, the op-amp “calculator” we'll describe in this
article helps you do it. It's an op-amp design template
written for use with the popular and powerful
Supercalc, an electronic spreadsheet from Sorcim
Corporation. It was developed on a Xerox 820, with an
80 column display, operating under CP/M, but it should
work on any computer running Supercalc. Note that
you'll need to use horizontal scrolling on a 40-column
display.

To use the template, simply load in an installed
Supercalc program, then load the template, which
we've named OPAMPC. Figure 1 shows the screen after
loading. At the upper left is the user choice selection.
The number (no alphabetical prefixes or suffixes,
please) of the desired op-amp is typed in, and the
gain-bandwidth product (GBP) is automatically
returned to the right. (That selection is customized by
the user).

Next, the desired input resistance (inpuUT R), VOItage
gain (a.), low-frequency cutoff (Low #.), and high-
frequency cutoff (HiGH F.) are entered. The rest of the
operation is automatic.

Resistor and capacitor values are simultaneously
calculated for three basic configurations, and
automatically rounded to the nearest EIA standard
values. Circuit parameters are then recalculated using
those values, and displayed in the actuaL column.
Percent deviation from desired performance is returned
in the next column to the right. In most cases, those
errors are kept to less than 10%.

Why use Supercalc? There are a number of reasons.
First, Supercalc is a versatile piece of software that can
be adapted to many different purposes. For that
reason, it is among the first programs a new computer
owner buys. Secondly, because of its many logical and
arithmetic commands, much of a programmer’s work is
already done, so designing and entering a template is
quicker than writing a program in say, Pascal or BASIC.
We could have used Visicalc, another electronic
spreadsheet, but doing so would have forced us to
sacrifice the automatic rounding-to-ElA-standards that
makes OPAMPC so convenient. No doubt, some
enterprising programmers will come up with ways to
adapt this template to their particular spreadsheet
program.

Three types of error messages are included,
summarized at the upper right of the worksheet. Each
amplifier configuration is represented separately, listed
under inpex. If the actual or desired Gain-Bandwidth
Aroduct (GBP) is greater than the rated GBP of the
selected op-amp, a 1 appears. If not, 0 is returned. A
similar function is provided to test whether R2

UBER: CHOITES

DEVIGE: 1456 RATED GEF: Sef ERROR FLAGS—

DIFFERENTIAL AMF MIDE

FIG. 1—VIDEO DISPLAY (80 column) as it looks during a
sample differential amp calculation using OPAMPC.
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(negative feedback resistor) is less than 1 megohm, a
necessity for proper DC stability in common bipolar
op-amps. If you're using BiFET’s, you can change the
flag point to account for their lower current
requirements. Refer to the device manufacturer’s data.
An R2 error will also occur if calculations result in a
value out of the lookup table’s range. That will be
corroborated in the individual amplifier sections.

Structure of OPAMPC

OPAMPC is functionally divided into three sections.
In user cHoices, device number and desired circuit
parameters are entered. GBP and R2 error flags are
included, along with an index of the calculation
section.

The calcuLaTion area of the spreadsheet contains the
formulas necessary to determine component values
from the user’s choices. Inverting, non-inverting, and
differential configurations are treated separately.
Spacing between the subsections aids readability and
quick access when using the window mode.

The Lookup TABLES are the key to the rounding
function. That section is automatically searched by the
CALCULATION area to find the standard resistor or
capacitor value closest to the calculated one. Don't be
intimidated by its 151-line length! It's quickly built, using
Supercalc’s automatic functions.

Theory of operation

Figure 2 shows three common amplifier designs, and
the formulas used to determine component values. The
OPAMPC template is based on an AC model, and was
specifically written for audio applications. Power
supply connections are not shown, nor are
compensation or offset circuits. Many devices use
internal compensation, and offset is usually not a big
problem. If in doubt, consult one of the many op-amp
design books available.

Most of the formulas shown in Fig. 2 were simply
converted into Supercalc format and entered onto the
worksheet (more on that later).

Inverting amp

OPAMPC ignores the negative component of the
inverter's output, a8 common convention. Remember,
though, that the output signal will actually be 180° out
of phase with the input.

The 1E6 factor in the calculation for C1 produces an
answer in microfarads, instead of farads. That applies to
the other configurations as well. 1E6 is Supercalc
shorthand for 1x10¢. Using the optional resistor R3 will
minimize input offset, although, commonly, the non-
inverting input is simply tied to ground.

Non-inverting amp

In the non-inverting amp, for minimum offset,
R3=R1|IR2 (the symbol || means “in parallel with”). The
value of R3 is equal to the input resistance, so whatever
value you select in the user section appears opposite
R3. We know that the gain of a non-inverting op-amp is
14 (R2/R1), but how do we use that formula without
selecting a fixed value for R2 and R1? Remember that
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whatever combination of resistors we pick must have a
parallel value equal to R3.

The trick is trying to get R1 and R2 solved for two
different equations simultaneously in a way Supercalc
could handle. After trying many of the normal methods
for that, unsuccessfully, we hit upon the idea of simply
defining R1+R2 =1 megohm. That automatically kept
the feedback resistor below our design limit of 1
megohm, eliminating an annoying and clumsy term in
the calculations to boot.

You may have noticed that an undefined condition
will exist if the user selects a gain less than or equal to
1, because (A, — 1) will then equal 0, by which you
can't divide, or a negative number, whose square root
is not a real number.

The low-frequency rolloff points of the inverting and
non-inverting inputs respectively are —f- and +f.. The
value of + £ is user-selected and equal to Low F.. The
value of — £ is arbitrarily set for five times + f in order to
minimize low-frequency noise gain.

Differential amp

The calculations for the differential configuration are
virtually identical to those for the inverting mode, except
that they apply to both inputs. Best CMRR (Common Mode
Rejection Ratio) requires + f-= —f-, where + £ is the
cutoff frequency of the non-inverting input, and — f is the
cutoff frequency of the inverting input. For simplicity, we
let R1=R3 and R2=R4. That results in differing input
resistances for the inverting and non-inverting inputs.

User-selected input R becomes the resistance of the
inverting input, with the non-inverting input R being
calculated and returned opposite r, +. It will always be
higher than the user-selected figure, but that is not
generally a problem in signal circuits. The differential input
resistance, Ry, appears in cell F42, and is the sum of
Rt and Ry —.

Lookup table

Seldom do calculations yield precise, convenient,
standard values for resistors and capacitors. If we intend
to translate our design to the real world, however, that is
necessary.

Consequently, OPAMPC contains lookup tables, which
effectively round calculated values to EIA standards. We
use Supercalc’s built-in Lookue function and some long
lists to do this.

Building the worksheet

To ease entry, we've divided OPAMPC into two files,
called OPCALC.CAL, which contains amplifier formulas and
the user choice section, and LOOKVAL.CAL, the resistor,
capacitor, and op-amp lookup tables. Once we've built
and saved those two files, we'll combine them into a
single template called OPAMPC.CAL. (.CAL signifies a file
of Supercalc type. The file type is understood and need
not be stated when working within the Supercalc
program.)

Good practice calls for frequent saves and backing up
all files on a separate disk.

To build the lookup tables, first enter the headings as
shown in Fig. 3. The column widths were selected only so
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FIG. 2—THREE OP-AMP CONFIGURATIONS. An inverting
amp is shown in &, a non-inverting amp in b, and a differential
amp inc.

DIFFERENTIAL AMP MODE
RUA1=R4/AI
Ri=fy
R3+Re=Fjy
R1+RISR=R g e
R2=Ay +R1
Ci=1/i2+PIR1Fg)
£2#1/(2+PI-{RI+RAI*Fy)

the headings would fit. Once the tables are integrated on
the OPAMPC worksheet, column width will be irrelevant.

Next, starting at cell D3, enter the following series of
numbers in column D:

1E-5 9 9E=25 47E-5
Tl=5 9IE=E 5.6E-5
1:5E=5 33E=5 6.8E—-5
18E-5 39E—5 892E-5

Puta 0 in C2 and D2 and enter the formula D3 + C*.9 in cell
C3. Replicate it in the range C4:C100. Now, enter the formula
D3 +C*10 at cell D15 and replicate it from D16:D100. Enter O's
at the bottom of the capacitor list in cells C101 and D101.

The resistor table is built similarly. Zeros go into cells F2
and G2. The following list is entered into column G, starting
at G3:

1 18 33 5.6
1.1 2 36 6.2
1.2 pe 39 6.8
13 2.4 43 75
15 2.7 4.7 8.2
1.6 3 5.1 9.1

The formula G3 + C*.95 goes into cell F3 and is replicated
from F4 to F150. Similarly, cell G27 gets G3 + C*10, which is
replicated in the range G25:G150. Zeros are then entered at
F151 and G151.

The op-amp list should be customized for whatever de-
vices you favor. We've shown a few popular ones as an
example in Fig. 3. The list can be as short or long as you want,
but remember to put a 0 at the beginning and end to avoid
ERROR O N/A messages. You will also need to modify the
expression in ES to match the list’s range.

You'll notice the resistor list is longer than that used for
capacitors. For accuracy’s sake, the complete USA Standard
(83.2 (formerly EIA GEN 102), Series 10, sequence is used for
resistors. That way, no matter what the result of a calculation
(assuming it is not out of range) a standard value within = 5%
of it can be found. We selected Series 20 values (= 10%) for
the capacitor list, because “in-between" capacitors are
scarce.

WIDTH: 12 a
H A 5t}

328 .2E&
741 .2ES
1458 .SE&
1458 SES
L]

L

Pl K and C values
18! are USA Standard

11t Cas.2.

13! Res. use series 1@
14! Caps. use series 2

o i
OF AMP LIST MAX GEF CAFACITO

@
D3s.9
Das. 9
nSe. %
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D7s.9
DB+. %
DF#.%
Diie. 9
Dils.9
D12«.9
Di3s.9
B Dijs.9
Di15e. 9
Disw. %
Di7%. 5
D1B#.%
Di9s. %
DZ@e. 9

12
o
R LOOKUP
"

1E-S

2E-3
SE-5
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2E-5
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B.2E-5
DI=1@
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S
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Di2e1@
DiZel@
Dige1@
DiS=1@

«-.To row 181...

E LG §
RESISTOR LOOVUP

G3%.93
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GS=, 95

Gas. 95

G7e.95

GB#, 9%

GI#».95

Gliw, 95
Gli#.95
G12e. 95
GlIs. 95
Glae. 9%
G15s.93
Glae. 95
G17e.95
Gige. 95
Gi9e.95
G28s.95
G2ie.95
G22s.93%
G23s.90
G24e.9%
G25%. 95
G2&e. 95
G27#.95
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GI*10

---To raw 151...

FIG. 3—LOOKUP TABLE HEADINGS and general layout, in
formula display. The column widths shown were selected
only so the column headings would fit. Once the tables are
integrated with the OPAMPC worksheet, column width will be
irrelevant.

After we've built the lookup table on the worksheet, we'll
save it on disk as LOOKUPCAL. Making another backup copy
is an excellent idea. The tired hand or mind, not to mention a
faltering powerline, could trash a screen or disk, obliterating
many hours of work. If you don't have a backup copy of a file
on another disk, you don't have the file.

In order to reduce calculation time when using the work-
sheet, it is advisable to use only the lookup-table values, not
the formulas. Otherwise, every time we hit <!>, the “force
calculation” command, the lookup table will recalculate,
greatly reducing the speed of the worksheet. So, do another
save of the lookup table, but this time with values only. Name
the file LOOKVAL.CAL.

A LR C o H E Fil B | H
1 OPAMPC
30 USER CHDICES
= -—=
= DEVICE: RATED GEP: eSS -——==ERROR FLAGS-—
-1 INFUT R: INDEX GBF R2
71 GAIN {(Av): AL2, Invert. @ @ 1 = TOO HIGH
ai LOW Fe: AZ4, Non a ] = OK
21 HIGH Fc: A3a, Diff L ]
1}
114 *» @ Indicates Selected R or C Out of Range <<«
12! INVERT MODE
| STANDARD ACTUAL YERRODR
141 R1 GATN:
15} R2 LOW Fc:
141 Cl mF GEP
174 R3
ACTuAL “ERROR
GAIN:
LOW Fec:
GBF
mF
mF
J&IDIFFERENTIAL AMP MODE
37 ACTUAL HXERROR
pt: H R1 GAIN:
39! R2 LOW Fc:
481 R3 GBF:
41 R4 Rin +:
42! C1 mF Rdi++ :
431 g2 mF
44

FIG. 4—0OPCALC.CAL HEADINGS. The headings should be
typed in exactly as shown here.
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Op-amp calculation area

Now we'll build a worksheet called OPCALC.CAL. It will
contain all the amplifier calculations and error messages. Set
the worksheet for manual calculation before starting.

Refer to Fig. 4 and format the columns to these widths:

Column A: 12 Column E: 8
Column B: 0 Column F: 6
Column C: 8 Column G: 5
Column D: 12 Column H: 8

Type in the headings exactly as they appear in Fig. 4, using
Supercalc’s text formatting options as needed.

You'll notice that column B-has a width of 0. That effec-
tively hides the unrounded results of the amplifier calcula-
tions, so as to avoid confusion. You can still enter formulas,
which will then show up on the status line. If ever the need
should arise, Column B can be expanded to the standard 9
characters to show the precise results.

After checking your work for accuracy, refer to Fig. 5 for the
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(TR N8 L i
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L Lo Fi: a4, Nen TFAFIMIES, 1,00 CRICIDNEN,C2%) 0 = D0
o ONIER Foy 5, Biit IFEFINES, 1,00 GRICIVNER, L3
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1 ¥ Iemicates Salected B oor T ut of Range (30
11 JWVERT mgRE
1 CALCILATER STeanain ACTOM kR
i 71 Cs LBOKUR ML FARFINE AN C1%CI0 | {FI4=CI0ICTI R
i+ B2 LTI LOOKUP IR 1S, FARFISN) LOW Fer | F{2PIACIANICTa#IE=) 1 VIFIS-CO0ITBRA TN
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1 =001 TUE0 VE-CO0T LT F TR0 0 TR L FLA L
1%
i
I
THNDN-INERT WgE
o AT SERLE
Sk Fe Sk L e L= ] HFICh ICN
it fcl2 LOW Fer 1//2PLaCTLalE-4) sCTRE HE-CHICH N
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FIG. 5—0PAMPC FORMULAS. Columns have been expanded
and formula display has been selected in this example. Dur-
ing normal use, the worksheet is formatted as in Fig. 1.

formulas. You'll note the columns are expanded beyond
their normal width for clarity. You don't have to do that on
your worksheet, since any formula entered in a cell will show
up in the status line, regardless of column width.

Use the replicate function to simplify entering the lookup
statements in column C. Be sure to select the ask for adjust
option to prevent repLicate from changing the address of the
lookup table. Notice that capacitor and resistor lookup ta-
bles have different addresses. When done, save the com-
pleted worksheet as OPCALC.CAL.

The union

To complete the OPAMPC template, start with a blank
worksheet and load OPCALC.CAL (All) onto the screen. Ig-
nore any error indications. Move the cursor to A48 and load
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LOOKVAL.CAL. You should ask for options and answer P (for
part) when queried by Supercalc. Then load range A1:G151
into A48.

Protecting the template

To prevent inadvertent erasure of the contents of a cell,
which might result in erroneous calculations, it is important
to use Supercalc’s protect command. Once the entire work-
sheet is protected, the user choices section, cells C5:C9 are
uNPROTECTED tO allow entry at those points only. The OPAMPC
template is now complete. Save to disk as OPAMPC.CAL.

Display formatting

Unless instructed otherwise, Supercalc will present the
results of any calculations in the “general” format. It will
display them as ordinary real numbers if the column is wide
enough. Otherwise, it will use exponential notation. We have
found that intelligibility is improved if the resistors and ca-
pacitors are expressed exponentially. The same is true of the
GBP

Integer notation is preferred for the device number, gain,
low f, and error flags. Percent of error (%error) requires the
<$> (two-point decimal or “dollar sign”) format.

Using op-ampc

Invoke the closaL command to set the worksheet for
manual calculation by columns. Position row 2 at the top of
the screen. Next, use winoow to put a horizontal split at row
12. Make sure that both sections scroll independently: Later,
when you become more familiar with OPAMPC, you can
eliminate clutter on the screen by using the cLoeaL command
to suppress the border.

Let’s say we wish to design a differential amplifier, using a
1458 |C. Place the cursor into the upper left cell of the bottom
window. Looking at the index in the upper window, you can
see that the differential configuration starts at cell A36. Use
< = > tojump there, then put the cursor back into the upper
window and start entering your performance choices in
column C. Remember to use only the device number in cell
C5. No alphabetical suffixes or prefixes are allowed.

To calculate, invoke the <!> command twice. A quick
glance to the right will tell you if any errors have occurred.
The error flags section gives information even on configura-
tions not currently displayed. Column C, in the lower win-
dow;, displays rounded values. To the right, in column F,
actual performance, recalculated using the rounded values,
is shown. The percentage of deviation from the entries in the
user choice section appears in column H.

Input resistance for all except the non-inverting ( + ) input
of the differential amp will be within =+ 5% of that selected.
The high frequency cutoff selection is included only to
calculate required GBP so no error checking is done for it.

OPAMPC is a valuable tool for the electronics hobbyist. It
allows a designer to quickly calculate the three most com-
mon op-amp configurations at once. Its speed makes rapid
design changes and “what if" analyses routine. Of course, it
can't eliminate the “fine-tuning” necessary to produce the
optimum design, but it does get you well into the ball-park.

If you have any questions about this template, feel free to
contact the author on CompuServe. Address your message
to Kirk Vistain, user number 72356,1355. OPAMPC is easy to
enter and easy to use. Have fun with it <D



COMMODORE CASSETTE
INTERFACE

Use an ordinary audio cassette recorder with your Commodore 64 or VIC-20!

WALTER G. PIOTROWSKI

m\When | saw the advertisement, | couldn't believe it: a
computer with a real keyboard for only $84.97. Even if
the VIC-20 was not much of a computer, it had to be
worth at least that much, so | bought one.

One afternoon, my son went to work on the
computer and, by bedtime, had written a long
program. Unfortunately, he wasn't aware at the time that
we had no mass-storage device on which to save the
program. The next day, we went back to the store
where we bought the computer and learmed that the
least-expensive mass storage device for the VIC was a
cassette recorder that was priced almost as high as the
computer itself. We alreadly had two cassette recorders
that were gathering dust, so | hoped that there was
some way we could use one of them instead of the
relatively expensive Datasette.

The VIC cassette port

The VIC-205 cassette port is a card-edge connector
on the machine’s rear. The signals available on the card-
edge fingers are shown in Fig. 1. The CASSETTE WRITE

1 GROUND
2+5VOLTS

3 CASSETTE MOTOR
4 CASSETTE READ

5 CASSETTE WRITE
6 CASSETTE SWITCH

TMmOoOoOm>

FIG.1—CASSETTE PORT SIGNALS. Note that the casseTTe
g:ﬂmH output is called casserTe sense on the Commodore

FIG.2—CASSETTE-WRITE OUTPUT WAVEFORM is part of the
sync data that preceeds the actual data. When data is being
transferred, the duty cycle of the waveform is varied.

output (E-5), and the casseTTe rReap input (D-4), are
both logic-level signals. A lock at the VICs schematic
showed that both signals go to 6522 PIA's (Peripheral
Interface Adapters). | connected my scope to the
CASSETTE WRITE output, typed SAVE, and found a five-
volt, audio-rate squarewave. Unfortunately, that
sguarewave can't be recorded directly on audio tape.
There are two reasons for that: First, the signal level
must be reduced—trying to input this signal directly
into the recorder’s microphone jack overloads the
record amplifier. The second problem is because the
waveform is a squarewave. When you try to record a
squarewave, the recording process attenuates the high-
frequency components. The result is that you don't get
a squarewave back when you play the tape. Figure 2
shows the squarewave output of the cassette port.
Figure 3 shows the recorded signal—which has little
resemblence to the squarewave.

Because the computer expects to see a 5-volt
squarewave when it reads the tape, it will not be able
to read the tape recorded on a standard cassette

PARTS LIST

Resistors

R1—10K, Ya-watt trimmer potentiometer
R2—10K, Ya-watt, 10%

Semiconductors

IC1—74L.S14 hex Schmitt trigger
Miscellaneous

Project Box (Radio Shack 270-220); 6/12 Card-
Edge Connector (.156-inch centers); 14-pin IC
socket; SPST toggle switch; 2 miniature phone
plugs, Coaxial DC power plug (5.0mm O.D.,
2.1mm |. D.), etc.

FIG.3—SQUAREWAVE AFTER RECORDING and being played
back on a cassette recorder.
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FIG.4—SCHEMATIC DIAGRAM of Commodore cassette inter-
face.

recorder—unless you find a way to turn the recorder
output back into a squarewave before the computer
sees it

Before we discuss how to get the squarewave back,
let’s take a look at the other cassette-port signals, the
CASSETTE MOTOR OUtput and the casseTTe switcH (or
CASSETTE SENSE) input.

Commodore’s Datasette recorder doesn't have a
powver cord. As you might guess, it receives its
operating voltage from the computer—specificcally
from the casseTTE moTor output on card-edge pin C-3.
That output is driven by a a 25D880 power transistor.
The output voltage is 6.4 volts.

My cassette recorders, which are fairly old, have 7.5-
volt input jacks, alongside the mike and headphone
jacks. The recorders run perfectly on this 6.4 volt
output. Most newer recorders operate on 6 volts, so
you should be able to use any of them with the VIC.

The cassette switch input has to be pulled to ground
before the VIC will turn on the cassette motor voltage.
If it isn't grounded when you type a command (SAVE,
LOAD or VERIFY), you will get a8 message on the screen
that tells you to push a button on the recorder.
Apparantly, the Datasette grounds the cASSETTE swiTcH
line whenever one of its buttons is depressed (The
software checks to see that a button has been pressed
before trying to move the tape.)

How the adapter works.

The schematic of the circuit that allows you to use an
ordinary tape recorder with your Commodore
computer is shown in Figure 4. The playback line
contains two Schmitt trigger inverters. The first
conditions the tape’s output signal back into a
squarewave. Since it also inverts the signal, we need
the second inverter to fix the signal’s polarity.

The switch in the casseTTE switcH line is not essential;
things will work right if the cassette switch is always
grounded. The switch does, however, provide some
extra flexibility in using the recorder.

Any construction method can be used. The only
caution is that when you connect the wires to the coax
power connector, don't forget that the center is
ground!
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FIG.5—THE INTERFACE m'ounts nicely on half a standard
dual-IC board and fits inside the smallest Radio Shack project
case.

You'll find that without even trying very hard, you'll
be able to fit everything into into the smallest Radio
Shack project case. The prototype’s construction is
shown in Fig. 5. t

Checkout and use

Setting up the adapter couldn’t be easier. Simply set
potentiometer R1 so that the output (when you're
SAVE-ing a program) is about 0.1 volt peak-to-peak or
less. (If you don't have an oscilloscope you can
measure for about 50 millivolts with a DC voltmeter.)
The exact voltage isn't critical, since most tape recorder
inputs have automatic record-level circuits. You might
have to experiment a bit with the volume and tone
controls on playback. With my recorder, | get the best
results with the volume control at about % full and the
tone control at maximum treble. Start with those

FIG.6—HOOKED UP AND READY TO GO, the interface needs
only to be checked out and then never needs to be touched
again.

settings and play back a tape that you have recorded.
The volume control setting is the most important, and
setting it too high is better than too low. Once it is
correctly set, you should not have to adjust it again.
Figure 6 shows the completed unit hooked up and
ready to go.

You should find that the interface works correctly
with pre-recorded tapes as well as those you SAVE

yourself <{@p>



nALIU-ELEW | HUNILS

ki
(=]

ARIES ZERO
INSERTION
FORCE
SOCKETS -
d, true zero
cam sctuat e lated solder
tail pins — capable of being

D

58
th
st
ar

e

| S —— |

some current books that deal with
countdown, start, fail-safe, shut-
down, and protector circuits. But so
far, I've had no luck. Can you help
me locate books on those topics?—
L.M., Wisconsin Rapids, Wi

All of the circuits in question are
relatively new and as such each
manufacturer designs his own par-
ticular version (often redesigning
them from one model to another).
| doubt if we will ever be treated to
one book that can cover it all be-
cause it would become obsolete
with the next model year. Perhaps
the best advice that | can offer you
is to subscribe to as many of the
manufacturer’s technical-liter-
ature services as you can handle:
In that way you can pick up a little
information here and there. R-E

EQUIPMENT REPORTS

continued from page 45

various CP/M commands and util-
ity programs. For more detailed in-
formation, or for users unfamiliar

with the CP/M operating system,
there’s the Osborne book. The
version of the book that is sup-
plied with the package is written
specifically for the Apple, and will
guide you step-by-step through
the different CP/M commands and
utilities.

The Microsoft BASIC reference
manual assumes that the user al-
ready has some familiarity with
BASIC. Its purpose, as its name
implies, is as a reference for all the
commands, statements, and func-
tions of Microsoft BASIC.

For those who want to use non-
standard 1/O devices, or use soft-
ware that requires some modifica-
tions to CP/M, the information
needed to perform those tasks is
found in the system programmer’s
manual. That manual is not in-
cluded in the package. Apparently
to encourage the mailing in of reg-
istration cards, which often are
simply discarded instead, that
manual is sent to you by Microsoft
upon their receipt of that card.
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$1.09 $.90

Stock No

ey fettwens ool with bt
w}}-:m w-wﬂ

30 AWG wee

13344 100N

13345 100 fL (wdreplcemenl wire

MICRO Charts - colorful 8% »

117 charis gliminate the noed 1o
stumble through manuals and
summaries Fully decoded - instant 33

PIN FORMING TOOL
puts IC's on their
true row to row
d spacing One side s
for. 300 centers, Fliptool
over lordevices
600 centers. Put device
in toal and squeeze
Hand Tool
NEW! ANTI-STATIC MODEL

s s ol S

OK MACHINE ANDTOOL
" IC INSERTION/

EXTRACTION KIT

sudes DiP IC extractors and
e all (08

nssrters o

from 14 10 40 pins. Tools that
,ﬂrwm-m\‘murt
CMOS salesndinchuda ground

gt e $41.34

SOCKET WRAP ID 5
Dipsochet-sized plasticpanels (32000 T80
wilh rumbered hotes inpin foca -

tions. Slip onlo sockel belore

wirs wrapping to identity ping. 133C

Also write on them for location. |

IC part numbar, function, efc. | o8
Simplifies mitial wire wiapeng.

Tin plated i
phosphor bronze
contact -3 wrap

Strip of 25 collel sockels/pins -
maunt odd-center components
easily. Gold plated contacts.

p-51.70 $1.50

Strip of 40 pins with single
beam sockets Tin plated

100 500
$.82

G Leii y
ca s

ONE TOOL DOES
8 thru 40 PINS!
Stock No. Price

11058 $12.85
10200 $14.95

JFF purchase

1 LOW PROFILE
SOCKETS
Tin plated
copper alloy
688 contact pins |
with gas tight seal
Stock

No. No Pins 1-24 25-99 999
11201 B .10 $.09 §.
11202 14 3_12 RE] ,_OB
11202
11204
11205
11206
11207

Orange
56 Right Angle Sockel lor Above
$1.30 Cotoare
§ Stock
No. 1 100
$1.243.99

.0:0. OPTEL LcD's with pins
Stoc 005 Stock
k No. 47 Nooc Descriphion 1 10
BBBB 47005 3%dg 5 § 5958 5.50
LU, 47006 4dig, 5 595 5.50
st an_‘TMIFDDT 4dig, T 11.90 11.00

BBBH stockno. a7007

1oio

1000
$.72

THERMOPROBE: |dentifies
Components - Replaces Voit

within 1/16" of board - move
over components and see
which are

. Price
22300 221.9

Identity dead companents which do not
omit heat Just point thermistor probe, -~

any of the six boards
! won
Basic Kit
Basic board. 4 5x 55

Z2-80 Board. 7.7 x 7.5
Eurocard Board, 63x3.9

@ TOLL 800-526-5960 °;
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SERVICE
QUESTIONS

COLOR CONVERGENCE

I can’t get a Sony KV9000 to con-
verge no matter what I do. I've
checked everything and it looks OK.
Any help that you can give me will be
greatly appreciated.—B.P., Bronx,
NY

| wonder if you checked the po-
tential difference between the in-
ner and outer conductors of the
(two-conductor) anode lead; one
carries the high voltage and the
other carries several hundred volts
less (adjustable with the horizon-
tal-static control). Make sure that
the anode is correctly seated and
that the voltage difference exists.

SHORTED FILTER CAPACITORS

I have a GE KE-1I chassis that keeps
destroying the power-supply filters.
When I first got the set, | found C1
and C2 had been replaced. I
changed them both a second time,
and one week later | found one sec-
tion of C2 shorted again. What’s hap-
pening?—A.S., Bedford, OH

The answer | have is so simplistic
that | almost hesitate to give it, yet
it's the only one that makes sense.
Are you observing voltage ratings?
Some filter sections are rated at
450 volts and others 350 volts. If the
previous service technician
crossed them, and you are du-
plicating his errors, the same
breakdowns will keep occurring.
Check the actual wiring against
the diagram.

BLOWN HORIZONTAL OUTPUT
TRANSISTORS

I have a GE19YA chassis that keeps
blowing horizontal output-tran-
sistors every few days. I feel like
hanging it up and going back to
painting barns.—FES., Newton, IL

Sometimes it looks like a pretty
good idea, doesn’t it? Painting
barns, that is. Until then, try re-
placing C702, which is connected
across the transistor. It is recom-
mended that whenever the tran-
sistor is found shorted, the
capacitor should be changed too.
It's a critical component, so get a
GE original if you can.

RETRACE LINES

I have two RCA CTC97 chassis in
the shop, both with retrace lines in
the picture. Parts substitution
doesn’t seem to help. Any ideas?—
G.S5. Waco, TX

Try checking R3116. It's the 220-
kilohm resistor connected across
the low-impedance circuitry, so
you will have to lift it before it can
be measured. You may find it
open. Also check R3043, C2119,
Q3019, and Q3020.

DISAPPEARING SOUND

I have a Zenith 19EC45 chassis in
which the sound comes on for a few
seconds, and then the circuit break-
er trips. Please help.—E.J)., Alvada,
co

You probably have a short in the
horizontal output-circuit. Start by
checking the transistor with an
ohmmeter. If it's OK, lift the input
lead to the high-voltage tripler. If
the breaker holds, replace the tri-
pler. Another common break-
down in that set is the feed-thru
capacitor, marked C232 on the
schematic. That is a post-type
component mounted through the
chassis pan, and it arcs internally.
You can bypass it by using a 100-
picofarad, 1000-volt capacitor in its
place.

BAD HORIZONTAL AND
VERTICAL HOLD

I’'m calling for help once more. |
have a Zenith 20YC48 chassis that’s
giving me poor horizontal and ver-
tical hold. I've checked everything
and have gotton nowhere. Can you
help?— L.P,, Potomac, MD

I've seen the vertical integrator
(A1) give a lot of trouble in that
chassis. Check it by clipping it out
and temporarily using a 100,000-
ohm resistor in its place. I've seen
the dual-diode (X8) and the 68,000-
ohm resistor connected to pin 5 of
the 6U10 cause horizontal-hold
problems. If you're having trouble
with both vertical and horizontal
lock-in, you must re-examine all
components in the sync section.
Don’t overlook X4, the sound and
sync detector.

NEED INFORMATION

I have been trying in my area li-
braries and book stores to locate

T J—
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DIGITAL IC TESTER

continued from page 86

You can use the display adapter to view
signals that originate outside of the tester.
With the test socket empty and the power
supply jumpers removed, open the isola-
tion switches and jumper the system sig-

| QNECHANNEL |

CYCLE e
TRIGGER 1™ | i
INPUT —u———u——u—

CHANNEL

SWITCHING ™ < i

INTERVAL [l [

DISPLAY —, M=

COUNTER | | e

(IC12) INPUT 1| & I

I' ™ pispLaven | !

CYCLE

FIG. 8—THE COUNTER COUNTS on the leading
edge of a logic trigger, but the scope triggers on
the trailing edge. That eliminates the channel-
switching lines from the display.
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PARTS LIST

All resistors are Vi-watt, 5%

R3—43,000 ohms

R4—22,000 ohms

R5—11,000 ohms

R6—5600 ohms

R7—2700 ohms

R8-R12—330 ohms

R13—1500 ohms

Semiconductors

IC11—74150 1-of-16 selector/multiplexer

IC12—74LS191 binary synchronous up/
down counter

1C13—7406 hex inverting buffer

1C14—7420 dual 4-input NAND gate

Other components

S17—SPST switch

should be evenly spaced, and all displayed
signals should repeat themselves exactly
between triggers. The qualifier can be
useful in dealing with complex systems,
but proper qualification hinges on your
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FIG. 9—THE OSCILLOSCOPE DISPLAY showing the waveforms generated by the 74L5138 test circuit.
While it may not be the most eloquent logic analyzer, it can be an excellent teaching or learning tool.

nal(s) to the test socket pin(s). Bring in a
suitable trigger, crank up the system, and
you are ready to observe the chosen sig-
nals and their relationship to each other.
Be aware that the displayed signals are
now driving the additional load presented
by the circuitry connected to the test sock-
et—that includes the output drivers, the
multi-channel adapter, and, perhaps, ad-
ditional expansion hardware. System sig-
nals that are heavily loaded might not be
able to drive that additional load.

The selection or generation of a trigger
is most crucial in creating a stable and
meaningful display. The trigger pulses

familiarity with the logic system. In gen-
eral, under-qualified triggers tend to
create brilliant but jittery displays. On the
other hand, over-qualified triggers yield
diminished or even non-existent dlsplay:.
In situations where trigger selection is
relatively simple, the multi-channel
adapter can become a tutorial aid. You can
learn a lot by observing signals in a prop-
erly operating digital device. As you con-
tinue to use the adapter and really get a
good ““feel”™ for it, you will probably find
many additional uses for the adapter.
We’ll find even more uses for the IC tester
when we continue. R-E

9 reasons why
the real pros

prefer Endeco a5
desoldering ﬂ‘
irons

1. Operates at 120v, 2. Flexible,
40w. Idles at 20w burn resistant
for longer tip life Neoprene

_ cord set

(5]

. Cool,
unbreakable
polycarbonate
handle

. Exclusive
bracket
insures
alignment,
prevents —
damage /

=

5. Safety light
in handle

6. Stainless itf'lriso:hen
steel
¢ II:OJ'IISHIJC.‘EIOH 7. Temperature
8. Elght tip sizes. control.
Comes with Low, high
063 1.D. or off.

9. Converts to soldering iron
with 14" shank type tip

See your distributor or write . . .

Enterprise Development Corp.
5127 E. 65th St = Indianapolis IN 46220
PHONE (317) 251-1231

For Home or Business: WHAT...WHEN...HOW...

LEARN HOW
TO USE A
COMPUTER

Now at Home in Spare
Time, you can learn every-
thing you always wanted to
know about personal com-
puters. How to program in
t= BASIC. How to understand
and use more than 80
BASIC commands and
functions. How to write and
run your own programs .for both personal and
business applications. How to use pre-packaged
software and change it to meet your special needs.
How to make sense of the overwhelming maze of
books, information and advice available at your
local computer store.

More Than Just A Computer Manual
This is more than just another programming manual.._it's
an entire comprehensive course written by experts. Yet,
because it was especially developed for home study, you
learn everything right in your own home, without changing
your job or lifestyle, without attending a single class.

Plus You Get Your Own Computer

To give you practical hands-on experience, this course
. . includes your own personal
computer—plus a cassette
recorder that lets you save
our programs on (a;
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STATE OF SOLID STATE

continued from page 101

power-supply rejection ratio
(PSRR) is 30 dB.

Figure 4 shows how the
ULN-3784B is used as an amplifier
with bass and treble controls.

Additional information on both
devices is available on request
from Sprague Electric Company,
Semiconductor Division, 115
Northeast Cutoff, Worcester, MA
01606. Refer to Engineering Bul-
letin 21717.12 for the ULN-3784B
and to Engineering Bulletin
21717.23 for the ULN-3705M low-
voltage amplifier. R-E

A QUALITY TRIPLE-REGULATED
POWER SUPPLY AT A LOW,
LOW PRICE!!

NOT A
KIT!

This DC triple regulated variable power supply
has all the features you could ask for plus a full 1
year guarantee, Fully adjustable from 1% VDC to
35 VDC! Three completely independent supplies
that offer many advantages! They can be eithera
pos. supply or a neg. supply...they can also be
stacked in series so that a 5V and two 15V sup-
plies can total a 35 VDC supply or any combina-
tion of the three...(after one of the terminals is
groundedtogiveitareference)...forthe firsttime
you can now purchase this American made fully
adjustable power supply at a price that is one-
half of what you'd expect to pay!

SPECIFICATIONS

MODEL PS101

FULLY ASSEMBLED & TESTED!

‘1192

~ Made In The United Srates -

RADIO-ELECTRONICS

3 outputs:

Fixed 5 VDG £ 0.2V

2 variable 1% Vto 215 VDC

Polarity - floating; can be used as pos. or neg.
Ripple less than 10mV at full load,
Regulation £1% no load to full load,
Line Regulation <0.2% 108 VAC to 135 VAC.
Current:

Fixed supply 1.0 amp max.

Variable supplies 0.5 amp max.

Protection built in, current limiting, with
thermal shutdown.

Power: 108-135 VAC.

Dimensions: 8%" x 3%" x 7%" (WxHxD)

Wood grain finished metal case.

Weight: 4 |bs,, 9 ozs.

Lighted on/off power switch, easy-to-read
Voltmeter and large binding posts,

Warranty: one year full replacement
warranty from date of purchase,

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED

= =
5] =
] Ry
E.W.ENGINEERING, INC.

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!
6 Herman Drive, E. Granby, CT 06026 [ 203/651-0285
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NEW IDEAS
continued from page 32

their “contacts” will remain open
and no signal will appear at the
output. We use the output from
pin 3 of 1C3 (a 7555 timer) to gate
IC2-b and 1C2-c. Note that the sig-
nal from IC3 is inverted before it is
fed to 1C2-b but not before it is
sent to IC2-c. Thus, the pulsing
output from IC3 will alternately
switch the display between probes

Two voltage-divider networks
determine the position that the
trace is to be shown on the screen.
Because we want to display both
signals at the same time, the high
and low levels for one probe must
be different from the high and low
levels for the other probe. For
iNpUT 1, the divider is made up of
resistors R2, R3, and R4, and for
the other, R10 and R11.

The addition of R3 in the first
voltage-divider circuit increases
the voltage level of both the high-
level and low-level inputs from
probe 1. Thus, the probe-1 signals
will be displayed at the top of the
signals from probe 2. The probe-1
trace is displayed between the 3-
and 4-volt mark, while the probe-2
trace is shown between zero and
one-volt. That can be shown by the
following formulas, which assume
a high level of +5-volts.

Probe 1:
High = ﬁ—zﬁf—mm
- e R (V) =
- SoK a0k 220K BV =
Probe 2:
High = = R1L—_ (V)
~ SooR 5OV =
Low = 0V

With the scope set to trigger on
one input, signals up to 50 kHz can
be monitored. That makes the cir-
cuit ideal for low to medium speed
logic-level inputs. Certain fre-
quencies can cause garbage (har-
monics of the sampling frequency)
to be displayed; however, adjust-
ing potentiometer R6 will correct
that.—Jeff Verive



BATTERIES

continued from page 58

. TABLE 7—
BATTERY MANUFACTURERS

Lithium batteries

Altus Corporation
1610 Crane Court
San Jose, Ca, 95112

Tadiran
6312 Variel Avenue
Woodland Hills, Ca. 91367

Varta Batteries, Inc.
150 Clearbrook Road
Elmsford, N.Y. 10523

Lead-acid batteries

Technacell
2117 South Anne St.
Santa Anna, Ca. 92704

Eagle Pitcher Ind., Inc.
PO Box 130
Seneca, Mo. 64865

Gould Inc.
931 N. Vandalia St.
St. Paul, Minn, 55114

Nickel-cadmium batteries

Gould Inc.
931 N. Vandalia St.
St, Paul, Minn. 55114

Varta Batteries, Inc.
150 Clearbrook Rd.
Eimsford, N.Y. 10523

General Electric
Battery Business Dept.
PO Box 861
Gainesville, FI. 32602

By now you should know enough about
all the different battery chemistries to
make an intelligent decision as to which
battery system (or combination of sys-
tems) is best for your application. And if
you’re not exactly sure, you should have
enough information to know what the
right questions are. Battery manufacturers
will be more than happy to send you data
sheets, catalogs, and application notes so
you can find out whatever you want to
know. Table 7 is a good beginning list of
companies you can contact for informa-
tion. Don’t hesitate to write to them—
they know more than you do and can save
you lots of time and trouble. And a twen-
ty-cent stamp is a pretty cheap insurance
policy when it comes to saving twenty
dollars worth of batteries. R-E

FROM THE BEST SOURCE FOR OSCILLOSCOPE
PROBES AND DMM/VOM TEST LEAD SETS.

u Low Cost

= High Quality

u Excellent
Performance

m Slender,
Flexible Cable

= Wide Range of
Choice

MODEL SP100

54400

® Switchable X1 and X10
Attenuation Factor
u 100 MHz Bandwidth

TEST
PROBES, INC.

COLINE US. SALES & STOCKING SOURCE

Your Prob
Specialists

P.O. BOX 2113, LA JOLLA, CALIFORNIA 92038 (619) 459-4197
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ELECTRONIC
COM PON ENTS

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS

s BATTERY CLIPS & HOLDERS
« CABLE SETS » CONNECTORS « CAPACITORS
#« DISPLAYS o LEDs » FUSES » JACKS & PLUGS
® KNOBS « LAMPS » POTENTIOMETERS
s RF COILS » RELAYS » RESISTORS
s SWITCHES » SEMICONDUCTORS « SPEAKERS
o TEST EQUIPMENT =« TRANSFORMERS » TOOLS
s WIRE & CABLE
OVER 15,000 DIFFERENT ITEMS IN STOCK!

® Sales and Order Detk ® Phans and Mail
Open from 6.00a m (P5T) Ordert Walcame

STERMS: COD., Yiia, = Catalegs Mailed
MasterCharge Owtside USA
[Open Accounts Available) Send $2.00

MOUSER ELECTRONICS
11433 WOODSIDE AVE. SANTEE. CA 92071
PHONE (619) 449:2222 TWX 910 - 331-1175

CIRCLE 96 ON FREE INFORMATION CARD

( 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,
6x2x5 in. 12 VDC or 110 VAC with
optional adapter,
MFJ-1312, $9.95.

$1 29.;:-%%

Order from MFJ and try it. If not delighted,
return within 30 dars for refund (less shipping).

One year unconditional guarantee.

Order today. Call TOLL FREE 800-647-1800.
Charge VISA, MC. Or mail check, money order.

Write for free catalog. Over 100 products.

CALL TOLL FREE..  800-647-1800

Call 601-323-5869 in Miss., outside continental
USA, tech/order/repair info. TELEX 53-4590.

MIEFJ RtoRreraten
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RADIO-ELECTRONICS
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Let Delton Horn
Show You How
To Design Your
Own Op Amp Circuits
for Pennies Per Project

Using these 37 hands-on, step-by-step projects and
experiments, Delton T. Horn shows you how to design and
build practical, working op amp circuits. Horn focuses on the
741 op amp chip—the most versatile, inexpensive, and
commonly used op amp—and provides you with experi-
ments ranging from active filters, signal generators, and
pulse circuits to power supply, detector, metering, and digi-
;zl circuit appiic?tbns. Horn leads you easily through all the

: ndamentals of op amp characteristics and ications,
How to Deslgn OP Amp reinforcing each pr?nc.‘pp.ie with hands-on sxpe?ﬂﬁrﬂs. and

Circuits, with Projects makes even the most complex mathematical information
and Experiments sasy(io DRow!

432 pp./420 illus. Instant Order, Call toll free: (800) 233-1128
$21.95 Hardbound. (in PA, HI, or AK call direct: 717-794-2191)

Order No. 1765H
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VISA and MasterCard orders can be relayed by phone.

Foreign customers must pay in advance in U.S. dollars and add $2 per book for shipping and handling. PA add 6%
sales tax. All orders subject to credit approval. Prices subject to change. RET 104

TAB BOOKS Inc.
|  No-Risk, 15-Day FREE Trial ,_-6_-,-,-0;“——- me. |
[ ] Please send me How to Design Op Amp Circuits, with Projects and Experiments (No. 1765H) at
i $21.95 (plus postage/handling). i
I [ ] Checkenclosedfor$ ____ (Publisher pays postage and handling via Bookpost). l
I Full Money-Back Guarantee l
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Mtlntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on the new
Melntosh stereo equipment in the Mcintosh catalog. In
addition you will receive an FM station directory that
covers all of North America.

JIESRE VN “har 0 an 2y b

Mclntosh Laboratéry Inc. RE
East Side Station P.O. Box 96
Binghamton, N.Y. 13904-0096

SEND
TODAY!

NAME
ADDRESS

| CITY STATE ZIP
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| Y

If you are in a hurry for your catalog please send the coupon to Mcintesh.
For non rush service send the Reader Service Card to the magazine.
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SATELLITE STEREO

continued from page 54

PARTS LIST

All resistors are Ys-watt, 5% unless oth-
erwise noted.

R1, R18—6800 ohms

R2, R19—100 ohms

R3, R17—1 megohm

R4, R6, R7, R10-R13, R20, R22, R23,
R26-R29, R44—10,000 ohms

R5, R21—5000 ohms, linear-taper poten-
tiometer

R8, R24—100,000 ohms

R9, R25—1500 ohms

R14, R30—R33—1000 ohms

R15, R16, R34, R35, R39, R42—470
ohms

R36, R38—75 ohms

R37—330 ohms

R40—750 ohms

R41—3300 ohms

R43—4700 ohms

Capacitors

C1—5-55 pF trimmer capacitor

C2, C5-C10, C19-23, C26—0.001 pF ce-
ramic disc

C3, C14, C27—0.01 puF, ceramic disc

C4, C18, C35—22 pF, ceramic disc

C11, C24—39 pF, ceramic disc

C12, €25, C34—0.05 wF, ceramic disc

C13—150 pF. ceramic disc

C15, C28—0.1pF, Mylar

C16, C29—100 p.F, 16 volts, electrolytic

C17, C30-C32—2.2 uF, 50 volts, elec-
trolytic

C33—470 pF, 10 volts, electrolytic

Semiconductors

IC1—MC7808 8-volt regulator

1C2—MC10116 triple line receiver

IC3, IC4—NES564 phase-locked loop
(Signetics)

IC5—nA4136 quad op-amp

D1, D2—MV2209 varactor diode

LED1—miniature red LED

Other components

L1—12 pH, high-Q

L2—3.9 uH, high-Q

J1—J3—RCA-type phono jacks

J4—miniature phone jack

S1—DPDT push-on/push-oft

The following are available from Video
Control, 3314 H. Street, Vancouver, WA
98663, (503) 693-3834: Complete kit in-
cluding all parts, printed circuit board,
chassis, AC power adapter, and man-
ual $79.00; PC board and manual only,
$19.50; AC power adapter, $10.00. In-
clude $3.50 for shipping and handling
for all orders.

minus the L —R subcarrier (the right-
channel information).

Building the circuit

Because of the high frequencies in-
volved, using a printed-circuit board is
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FIG. 7—PARTS-PLACEMENT DIAGRAM. Note that some parts are soldered on the component side as
well as the “solder” side. While those places aren't specially marked, you will notice that the

groundplane is not etched away in those places.

mounted directly to the board.

essential. The component side of the PC
board is shown in Fig. 5 while the solder
side is shown in Fig. 6.

Since the circuit is composed of three
active sections, with each section operat-
ing around the 6.5 MHz range, con-
struction and circuit-board layout is very
important, When soldering components
to the board, lead lengths should be kept
as short as possible to keep the very sen-
sitive front-end (the amplifier in the input
stage) from oscillating.

Notice that the component side of the
board serves as a ground plane for shield-
ing and reduction of crosstalk. Some of

FIG. 8—TO KEEP D LEGTHS SHORT, all the compoants‘.(ex.cept for powsr—inpﬁt ]ncl_t J@)'hm

the components must be soldered to the
ground plane as well as to the solder side.
If you look at Fig. 7, the parts-placement
diagram, that is evident wherever the
component placement holes are touching
the groundplane.

Since you want to keep lead lengths to a
minimum, you should start soldering the
low-profile parts (resistors, for example)
onto the board first. If all of the parts are
the same height, simply laying the board
on a flat surface will press all the parts
flush against the board and your lead
lengths can be kept as short as possible.
Next solder the higher profile parts such as

Plus—FREE GIFT  Only $179.95
[1 Check this box for FREE
Z-80 Microprocessor

'| Programming and
Interfacing textbook when
you order within 7 days. Dept. RE194
$12.95 value. 14803 M.E. 40ch

Learn micro-processing with the new
MICRO-PROFESSOR 1P

Students, engineers or technicians—
upgrade your micro-processing skills
ng the new Micro-Professor 1P.
The MPE-1P features:

® extensive software support

® more built-in memory

® improved keyboard

® larger display
Three tutorial guides help cover all
capabilities. The ideal training tool!
MPEF-1P will deliver you into the growing
world of micro-processing. Invest now!

Redmond, WA 98052
For immediate action call TOLL FREE:

1-800-426-1044
Full money back guarantee. ——

CIRCLE 39 ON FREE INFORMATION CARD
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Now you can order
the ““Study Guide for
the Associate—Level CET

Test” from the International
Society of Certified Electronics
Technicians. It includes material
covering the most often missed
questions on the Associate CET
Exam. 8%2" x 11", paperback,

et CERTIFIED:

Send check to ISCET, 2708 W.
Berry St., Ft. Worth, TX 76109.
Name
Address
City
State Zip

____ copies @ $5.00 ea
_____ Send material about ISCET

and becoming certified.

0190
o

SEE YOUR DEALER TODAY

FROM

Firestik’

ANTENNAS-
:ACCESSBORIES-

HERE'S A TIP
THAT’S PERFECT!

AM/FM AUTO RADIO
AND CB

[ FirestiC’L

GOLDEN SERIES

BARE-HANDS TUNABLE
“NO TOOLS NEEDED"
HIGH PERFORMANCE ANTENNAS

i o e

ALSO ANTENNAS FOR
CORDLESS TELEPHONES
MONITOR SCANNERS

p

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG.

T ik wmacomey |
2614 East Adams/Phoenix, AZ 85034 |
Name ]
{ Street |
| |
State Zip |

I Serving the CB and

Communications Market Since 1962.
5-YEAR REPLACEMENT WARRANTY
CIRCLE 40 ON FREE INFORMATION CARD

video conirol

satellite sfereo
demodulator

S1
LEDS MATRIX/DISCRETE

(EXTENDED/DEPRESSED)

5 R21
L+R | L—R

FIG. 9—FRONT-PANEL CONTROLS. To make the unit easier to use, you might want to mark the
settings for your favorite transponders around the tuning controls.

IC’s. Do not use IC sockets when you
install the IC’s. Follow by installing the
other components except LEDI. (LEDI
must poke through a hole in the front
panel.)

Calibration

When your construction work is
finished, apply power via a wall-mounted
AC adapter, and connect the left and right
audio-channel outputs to the appropriate
stereo receiver/preamplifier audio inputs
(aux 1N, for example). The next step is to
test the unit by tuning in a satellite TV
stereo transponder that has a strong video
signal. A good one to start with is MTV
(Music Television)—you can be virtually
certain of finding a stereo signal there.
(MTV is on Satcom F3, transponder 11.)

To begin, turn up the stereo’s volume to
a moderate level to where the hiss is not
too obnoxious. Push the DISCRETE/MA-
TRIX switch, S1, in the DISCRETE position.
Turn RS (TunE A) completely clockwise
and R21 (TuneE B) completely coun-
terclockwise. Now begin adjusting R21

clockwise until the L—R subcarrier is
found. The phase-locked loop will lock
onto the subcarrier when R21 is correctly
positioned. You should hear a hollow or
echo sound when properly locked onto
the L—R subcarrier. Now Cl must be
adjusted—using a non-inductive tool—
until there is the least amount of noise
present on the L — R subcarrier. Next be-
gin turning R5 counterclockwise until the
L+R subcarrier is located. The proper
settings of the front panel controls will be
evident when the L —R channel has a lot
of “ambience” signals. In other words, it
will sound hollow and echo. Now engage
switch Sl to the mMATRIX position (ex-
tended) and listen to the music blend in
full stereo. Both TunE controls (RS and
R21) can now be fine-tuned by ear.
When tuning in a discrete transponder,
the procedure is identical, except leave the
switch Sl in the pIScrRETE (extended)
position. Because the audio subcarriers
on different transponders are often at dif-
ferent frequencies, you may need to fine-
tune front-panel controls RS and R21. R-E

MY MOM SAYS IT'S A RADIO .......BoYy IT Musr/ TAKE
A LOT OF BATTERIES To RUN ONE THAT SIZE:



MARKET CENTER

FOR SALE

CABLE-TV SECRETS—the outlaw publication the
cable companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup-
pliers list included. $8.95. CABLE FACTS, Box 711-
R, Pataskala, OH 43062.

RESISTORS VaW&2W5% 3 cents. 1%metalfilms,
precision custom wirewounds, $1.00 refundable to:
JR INDUSTRIES, 5834-B Swancreek, Toledo, OH
43614,

FREE catalog featuring scanner accessories, car-
rier/subcarrier detectors, volce scramblers, unusual
kits. CAPRI ELECTRONICS, Route 1R, Canon, GA
30520.

THE Intelligence Library—Restricted technical in-
formation & books on electronic surveillance, sur-
veillance-device schematics, lock-picking, in-
vestigation, weapons, identification docu-
ments, covert sciences, etc. The best selection
available. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354.

CABLE-TV equipment, notch filters for "beeping”
channels. Information $1.00. GOLDCOAST, P!
Box 63/6025 RE, Margate, FL 33063.

RF Fansfuotorola transistors. MRF454 $16.00,
MRF455 $12.00. Catalog available. RF PARTS cO.,,
1320-4 Grand, San Marcos, CA 92069. (619) 744-
0720.

UP to $500.00 per month. Sell computer software in
ur home. Write to: COMPUTER SERVICES, PO
x 7748, Tucson, AZ 85725.

RECONDITIONED test egui ment. $1.00 for cata-
log. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 94806.

TOKO Coil Set (four) $8.00. BFQ85 substitute
transistor $2.00. High quality PCB with plated
holes and reflow solder $12.00. Or all for only
$20.00. JIM RHODES, 1025 Ransome Lane, King-
sport, TN 37660.

CONNECTORS—audio, co-axial, aviation, comput-
er, industrial, and many other types. Send $2.00 for
complete price list and ordering information.
Largest inventory in country. CONNECTOR TECH-
NOLOGY INC., 5A Veronica Ave., Somerset, NJ
08873.

WHOLESALE F-59 cable connector $80.00/1000.
Free MATV catalog SASE,J212) 897-0509. D&WR,
68-12 110 St., Flushing, NY 11375.

CHANNEL 3—60dB notch filter. 63.5MHz. $32.00.
CROSLEY, Dept. 763, Box 840, Champlain, NY
12919.

RADAR JAMMER!

- s I Tl R Do

mfgﬁrmm‘quwudﬂ in
. e Wr'WMMtuhﬁm
= Especially eflective against instant-on radar

L oh both X and K bands (not FCC approved)

. m@rfnm GUARANTEE, if not satfe:.'ﬁa?.’r

WARNING: The device described in this literature is not

legal for usé against police radar.

Complete literature & plans package, send $14.95 to:

Philips Instrument Design Co. Inc.
9513 S.W. Barbur, Blvd. #1095, Portland, OR. 97219
VISA and M/C order line: (503) 626-6764

TI-99/4A owners. Get your free catalog of new, ex-
citing, low cost software. DYNA, Box 690,
Hicksville, NY 11801.

WANTED: Old RCA, Cunningham, Western Elec-
tric tubes, amplifier, speakers. Mcintosh, Marantz,
Tannoy, Altec, JBL. (713) 728-4343, MAURY
CORB, 11122 Atwell, Houston, TX 77096.

TOP-quality imported, domestic kits, surplus, dis-
count electronics, computer componets. Free cata-
log. TEKTRASONIX, 175 Fifth Ave., Suite 3194,
N.Y., NY 10010.

CONVERTERS all types for all systems. Lowest
prices anywhere, quantity discounts, dealer inquir-
ies accepted. Send $1.00 for catalog, PG VIDEO
gﬁnﬁ%,gSPO Box 296, Latham, NY 12110. (518)

AUTOMOTIVE Security Catalog. 1984, 24-page
color catalog, $2.00. ASE, Dept.1, PO Box 382,
Plainview, NY 11803.

LATEST bug-detection equipment for home or of-
fice. Literature, $1.00. CLIFTON, Box 220-X, Miami,
FL 33168.

BUY direct from Far East! Send $3.95 for list of
250 electronics manufacturers. ASHTON ENTER-
PRISES, Box 19081, Minneapolis, MN 55419,

BRADFORD parts 50% off—"“JOE"”, TROY TV
PARTS, 76 Second Ave., Troy, NY 12180

COMPUTER hacking: How it's done and how to stop
it. Details: A.T.I.S., 61 Gatchell, Buffalo, NY 14212,

THE BEST PLACE to BUY, SELL or
TRADE NEWY and USED EQUIPMENT
NUTS & VOLTS MAGAZINE
BOX I111-E » PLACENTIA, CA 92670

(714) 632-7721
of Readers Mationwid

Every Month
ONE YEAR U.5. SUBSCRIPTIONS
£7.00 - Ird Class * 512.50 - Ist Class

@D 52590 - Lifetime - 3rd Class i

"NUTS & VOLTS

Join T

CABLE-television facts and secrets. Now you
can get the informative publication that CATV com-
anies have been unsuccessfully tryin% to get
anned for 15 years. Movie Channel, HBO, and
Showtime converters, etc. Send $8.75 to: CABFAX,
P.O. Box 091196, Bexley, OH 43209.

TUBES, new, unused. Send self-addressed, stamp-
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, Wl 53201.

FREE Pay-TV reception. "How-To" book. HBO,
Showtime, Cinemax. $4.95. DIPTRONICS, Box 80
(R2), Lake Hiawatha, NJ 07034.

CABLE-TV converters and descramblers. Low
Eices, dealers wanted. Send $5.00 for catalog. R &

DISTRIBUTORS. Box 266-1, Boston, MA 02190,
(617) 871-5838

To run

for $2.50 per word (minimum 15 words) to:

ur own classified ad,rut one word on each of the lines below and send this form along with your check

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 Op
Education/Instruction ()

ortunities
anted

( ) For Sale
( ) Satellite Television

Special Category: $20.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.

1 2 3 4 5

6 7 8 9 10
11 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.
CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services).

$2.50 per word pre
10% for 12 issues within one year, if prepaid.

paid (no charge for zip code)...MINIMUM 15

ORDS. 5% discount for 6 issues,

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $2.00 per word

prepaid...no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 25¢,
per word. All copx subject to publisher's a‘tj)r:groval‘ ADVERTISEMENTS USING P.O. BOX ADDRESS

WILL NOT BE ACCEPTED UNTIL AD

RTISER 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.

¥861 380100
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CATALOG: telephones, alarms, intercoms, P.A.,
video, and data link equipment kits. Send $3.00 to
cover postage to EPPA ELECTRONICS, Box 166,
Brooklyn, NY 11204

GATED-Sync Pulse instruction booklet. Don't be
left out due to the advancing technology in video
scramblln% techniques. Learn by doing. Complete
descramb circuits included. For additional infor-
mation, send SASE to SOKOLOWSKI, 97-20 221
Street, Queens Village. NY 11429,

TUBES: "Oldies”, latest. Supplies, components,
schematics. Catalog free (stamp appreciated).
STEINMETZ, 7519-RE Maplewood Ave., Ham-
mond, IN 46324.

VOICE synthesizer. Timex TS2068/1000 ML-Pro-

ram has |large expandable vocab, excellent sound.
g1695pp TAD PAINTER, Box 166055, Irving, TX
75016.

“SATELLITE descramblers'—Lowest prices any-
where. Dealer inquiries welcome. Send $3.00 for
catalog. We ship C.0.D.’s. STARVIEW INC., PO
Box 103, Rexford, NY 12148. (518) 785-1288.

DELUXE cable/UHF converters. Zenith, SSAVI-1—
$199.95. Zenith Cable—$299.95. Jerrold, Oak and
others available. Dealers wanted. $2.00 catalog—
UNITED ELECTRONIC SUPPLY, Box 1323, Elgin,
IL 60121-0119. (312) 697-0600.

REVERBERATION

FOR ORGANS

Solid state with controls for rever-
beration and room size.
EVERY ORGAN SHOULD
OWN ONE. Send for free flyer—
DEVTRONIX ORGANS, INC.
6101 WAREHOUSE WAY
I SACRAMENTO, CALIFORNIA 95826 Dept. B

BUY BONDS

WRITE FOR

MCGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel: 1(816) 842 5092
1901 MCGEE STREET KANSAS CITY, MO. 64108

NEW, unigue semi-custom, multi-instrument
CMOS multimelody IC's. Special—$15.00 each and
data gostpaid. S.A.S.E. brings flyer. K. BOUFAL,
ELECTRONICS CONSULTANT, 244 Fitzwater
Street, Phildelphia, PA 19147,

NEWEST cable-TV facts. Manual includes: theory,
schematics of popular descramblers and convert-
ers, secret techniques and more. $11.00 cash. Free
CATV equigment catalog. ELECTRON, Box 169, 17

No. State Street, Room 1222, Chicago, IL 60602.
UNUSUAL surplus items—low price uaranteed
quality! Free flyer. ELECTRONIX LTD., 3214 South

Norton, Sioux Falls, SD 57105.

HIGH voltage shocker plans—Build from scrap box
parts, 9 voits. Only $3.95. ENTIUM, Box 1650 (0),
Carolina, P.R. 00628.

25,000 tubes $2.00 and $3.00 each. Send stamped
envelope stating needs. FOX, 22661 Glenwood, Mt.
Clemens, M| 48043.

TV shop closed out. Inventory for sale. Best offer
takes. Box 425, San Ysidro, CA 92073.

CORDLESS phone owners. Increase distance, re-
duce static on 1.7/49MHz phones. Details $1.00
refundable. HP PHONES, Box 273, Mesa, AZ
85201.

VCR and TV troub!eshooting, Hundreds of
moneymaking timesaving tips $11.95 JA Elec-
tronics, 1708 Chestnut Muskogee, OK 74403.

'BEC Electronics

P.O. BOX 461244R
GARLAND, TX. 75046
(214) 487-9031

TERMS
+ COD MINIMUM $20.00 = ADD $2.50 FOR COD'S
* UPS DELIVERY ADDRESS MUST ACCOMPANY
ALL COD ORDERS
* $1.00 HANDLING ON ORDERS UNDER $10.00
* ADD 6% FOR SHIPPING TN
+ TEXAS RESIDENTS ADD 5% STATE SALES TAX )
+ ALL FOREIGN ORDERS ADD 25% FOR SHIPPING
(CANADA 15%) NO FOREIGN COD'S
= CALL (214) 487-9031 TO PLACE CREDIT CARD OR COD ORDER

]

OVER 45,000 SOLD SINCE 1977!
SOUND EFFECTS KIT

This unit uses the T1 76477
IC and after the easy
assembly is completed you
will be able to reproduce al-
most any sound vou want!
Quality PC board and all
necessary components are
provided. All you need to
add is aspeaker. The circuitry
of the kit provides you with a
Pulse Generator, MUX
. Oscillator & Comparator
¢ to make more complex
* sounds a snap. Programming
examples provided to help
vou get used to using the unit.

SUPER MUSIC 27.95

THE BEST DEAL!
This hand held Automo-
tive Tester checks and
tests the functions listed
below easily and quickly.
The original manufac-
turer sold over a million
units in 1983 at 19.95 each.
Instructions and charts
are printed on the back of
each unit. This tester will
save hours of frustration
and pay for itself the first
COIL time used! Units are all

new, 100% guaranteed
TESTS: Battery Condition, for 90 days from date of
Pick-up Coil, Ignition Module, purchase.

and HV Coil ORDER: AS-25

1 1 .88 each ‘ m'der@ BEFORE MARCH 30

AY 18.50 FOR BOTH!

ELEC TRONIC HGNITHON
TESTER

@® BATTERY LOW

DEFECTIV
® EFECTIVE

PICK-UP
DEFECTIVE

® MODULE

@ DEFECTIVE

WINDSHIELD

CABLE-TV products. Jerrold, Hamlin, and Oak
converters. Send $3.00 for information. ADDI-
TIONAL OUTLET CORP., 111 E. Commercial Bivd.,
Ft. Lauderdale, FL 33334.

FREE catalog—electronics accessories: Tools,
multimeters, components. ARCEE INDUSTRIES,
PO Box 193, Ronkonkoma, NY 11779.

FREE catalog—video/cable accessories: Bat-
tery packs, cable, converters. ARCEE INDUS-
TRIES, PO Box 193, Ronkonkoma, NY 11779.

CABLE converters, all t g&s. send $2.00 for prices,
also kits $39.95. AMERICAN VIDEO, PO Box 132,
Troy, NY 12181. (518)-273-2699

PLANS & KITS

PRINTED-circuit boards. Quick prototypes, pro-
duction, design, reflow solder. Send print or
description for quote to KIT CIRCUITS, Box 235,
Clawson, M| 48017.

HI-FI speaker kits, auto speaker systems and
speaker components from the world's finest man-
ufacturers. For beginners and experis. Free liter-
ature. A & S SPEAKERS, Box 7462R, Denver, CO
80207 (303) 399-8609.

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-meter kit $79.95

contains

TEST &

Phone 209-772-2076

Write or Phone for FREE CATALOG

SCIENTIFIC INSTRUMENTS
BOX 144 VALLEY SPRINGS CA 9

DAGE

CABLE-TV converters: Jerrold, Hamlin, SB-3,
AN-3. Mini-Code, Zenith & more. UHF converters:
Deluxe Il sinewave kits $95.00, gated pulse add/on
$70.00. Complete units 195.00 with gated pulse
$255.00. (Quantity discounts.) Repairs of all con-
verters & cable boxes. Send SASE (54 cents

stage) or call for info. 1 (312) 637-4408. HIGGINS

LE TRONICS 6014 W. Nelson, Chicago, IL

SERIAL and parallel printer interfaces. Centronics,
Selectric, Teletype. CULLINS, 917 Prestwick, Bed-
ford, TX 76022.

PROJECTION TV...Convert your TV to project 7
foot picture... Results comparable to $2,500.00 pro| g
ectors...Total cost less than $30.00...Plans and
lens $19.95...|llustrated information free. MAC-
ROCOMA-GB, Washington Crossing, PA 18977.
Creditcard orders 24 hours, (215) 736-3979.

CRYSTAL radios! Plans! Kits! Plans and catalog
$3.00. COUNTRY CRAFTS INC., Box 310, Edge-
wood, NM 87015.

IC radio transmitter! Over 300 foot range. Easy to
build. Plans only $4.00. SWAN, Box 81201, Corpus
Christi, TX 78412.

CATALOG: Hobby, CB broadcasting! Linears,
transmitters, bugs, scramblers, downconverters,
antennas, modifications, more! PANAXIS, Box 130-
F10, Paradise, CA 95969.

SECURITY schematics, transistor, ultrasonic and
IC designs, $8.00. For large list of plans send $2.00
(refundable) to SELECTRONICS, PO Box 9606,
Detroit, Ml 48209.

RADIO-ELECTRONICS
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/_lm Audio IF & Se>

MAKER KIT

A WIPER DELAY arate 2W Audio output NEW! Three-function Kit with impressive sound
10 WATTS ROM CHIP Complete assembled PC TDA1002 2W Audio quality. Converts mona to stereo or enhances stereo
OUTELI] ORDER card with IC, relay, and | | output with two distinct modes. From 30-20 KHz, $39.95
KSM-03 control with schematic, Order: ICL-1002 1.25

lus $3.50. California add 6.5%. SINETRON, PO
x 661571, Sacramento, CA 95866.

Complete with custom
molded plastic case with
bracket and hardware.

Special introductory

1.M301 Linear 8 pin

Op Amp
Order: ICL-81A 39
CD 4433 Counter & 7 seq.

This popular kit is great
for car horns or door-
bell applications. We include

12vouTs all components and quality PC =" ordmraser / \OrerICiaes 45/ AMAZING NEW PRODUCTS

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
memory chip (ROM) with 35 additional tunes; (60 total).
Additional ROM’s are available for 9.95 to 14.95 ea.
(Listing sent with order). Order Now! Offer expires
March 30, 1984! 12VAC transformer is available,
Order TN-20 2.60 ea.

TONE talking memory dialer—This credit card
size tone dialer can memorize and recall one hun-
dred-32 digit phone numbers and is ideal for MCI
and Sprint customers. A few features include spe-
cial access entry code, alarm, stopwatch and cal-
culator functions for only $79.95. The Listener—
represents the latest technology in the area of
monitoring devices. Plugs into any modular phone
jack. Its remote activation feature and ultra-sensitive
microphone allows the user to te1eﬁhone from any-
where in the world and listen into what is happening

TELEPHONE
RINGER SEMI KIT
Contains special MLE204
tone ringer IC and com-
ponents to build a pleasant
tone ringer for your phone.
5 pgs. ol specs and circuits.
Order: KTR-015 2.50
PC Board for above

Order: PCB-01 2.00

/ TRAN SFDRME“

24 VAC @ 3A | i
1IZVACE1A N7
6VACE2A
Completely Shielded!
115 VAC Primary
7.55ea 10/68.50

ORDER: TN-30
L )

OUR PRODUCT CATALOG 1S CRAMMED WITH NEAT GOODIES
IST ORDER. FREE W ORDER

SEND S0C REFUNDABLE ON
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CABLE-TV
PRICE SLASH!
OUTPUT CHANNEL
(Circle the one used
ITEM on your system) REG. NOW QTYy. PRICE

JERROLD 400 CONVERTER (58 CH.) .......... CHY2S R EHI3 109000 90001 5 o e e

(O ormare) . e e CH.2 CH.3 82:00)° TS I00MES o B T o N TR

JERROLD 450 CONVERTER (66 CH.) .......... (G RO G S SR 4T 01-1 05 () () S e o

A R ) e e e e I S e G (5 e B ] ) 0 R G O B e, oty e

EAGLE COMTRONICS 400 MHz CONVERTER ... CH.2 CH.3 109.00 90.00 ...... ..............

(LI TR0 R ) e S D a6 B A O A SO SO CHS2 CHES B82:00; 75008 USSR e, S

SBADD-ONUNIT: - e e CH2SCHE 329005 99 008 st e e

() O O MOT) i e e s et e o) R s oot CH.2 CH.3 79:000 58001 s e

BRAND | SB TRIMODE COMPLETE UNIT ..... CH.2 CH.3|Pleasecallforprice [..... ...cooocvinn..

NEW | SB TRIMODE CONVERSIONKIT .... CH.2 CH.3[ gquotesanddetails. | .. ... .. ............

MINIC O B N T2 ) Ao, oo et GHEZ2ZD MGHESIE 001008 89100k | e

[ L) Hiemrodn comorr oo o e D T R e CH:2: €H.3 7900 56:00F N T

MINICODE (N-12) VARISYNC .................. GH 2 N G S 1 G 00 99 O ety

(U R L) o an oo st ha B e e A A Es GO BOaRED CH2: (CH.3 86:001 162:00° " i e
C-1000 ADD-ON

(COMPATIBLE—ALL ZENITH SYSTEMS)..... GHI2: SHGEH 3260008225000 il i,

(D O NOrE) = S s o S e s = o S e o s b s G2 3 R 2 20 00 S 00 e e

MUDST200=8 5 B 5w oy Sress, i 1 of o ey CH. 3 ONLY Y010 il L L1 1M bl kil A sy el o b o

(R o oS b S e A A s il el CH. 3 ONLY 850080581000 i i L s e

IMPORTANT: WHEN CALLING FOR INFORMATION —

Please have ready the make and model # of the equipment used in your area.

Name

Thank You

Street

City/State/Zip

Phone Number Area Code Number

Sale of De-
scramblers
may be pro-
hibited in

some states.
Signed

MUST BE SIGNED AND RETURNED WITH YOUR ORDER

I understand that the purchase of these cable T.V. products does not authorize their
use on any cable T.V. system. | agree to obtain the proper authorization from local
officials or cable company officials in my area.

Add $2.00
per unit ship-
ping or call
for specifics.
Payment is
accepted by

If in doubt,
check with
local author-
ities. No
Ohio orders
accepted.

Transamerican Cable Distributors

449 BROADWAY AVE. @ BEDFORD, OHIO 44146 @ (818) 956-5839

Please—No Collect Calls

money order or
Cashier's check
only. COD’s &
credit cards are
not accepted as
our low prices
prohibit their use.

¥861 4380100
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at another location for only $99.95. UHF Preamp

Kit—unit will drastically improve the picture quality EDUCATION & INSTRUCTION SATELLITE TELEVISION
of all UHF-TV stations and even find stations you 3

: i : F.C.C. General Radiotelephone license. Home UNSCRAMBLE secret satellite channels watch all
e o XS e e P S ARCITAND  Sludy. Fast, Inexpensive! "Free" details. COM-  the good stuff. Plans $19.95—kits $169.95—com-
DESIGN. PO Box 204, Ellicott City, MD 2104, (301)  MAND, D-91, Box 2223, San Francisco, CA 94126. plete units $395.00—Details and order forms $3.00.
465-8116. UNIVERSITY offers state authorized degree pro-  zeoiq MCO: 8688 Royal Drive, Nobleville, IN

grams in Business or Computer Management. Low
tuition. No class attendance. Write, including phone,

for brochure: UNIVERSITY OF SANTA MONICA,
HOME ROBOT 5161 Venice Blvd., Los Angeles, CA 90019. Call: :
MOVIT kits/mini robots, $25.00-$75.00. Excellent (213) 933-4200.
introduction to gegso;g[géoléotic_s, Eﬁ'{; 1'4:?60?;‘3;} FCC commercial licence correspondence course. s aIEI I Ite Desc ram b l ers
16%037\;”“3 vd. A gy 60 individual lessons, $89.50. Payment plan avail-
208 y able. Results guaranteed! Information free. AMER-
ICAN TECHNICAL INSTITUTE, Box 201, Cedar For West Star 5
in, 718.
UHF CONVERTERS/SATELLITE ~ Mounan NC 28718 AND COMSTAR D-4
EQUIPMENT BY L.S.R. ENG. : ; ,
CONVERTER kits with AGC and sound from TV Your Ticket to a Great Career! Movies Movies Movies
VCR recordable): Deluxe 111 sinewave, $79.95 . : :
wooden cabi?et 513‘50 ex:ra}. E;i igg zagv-glvia- LEARN BASIc Send $5.00 for information
eo inversion (includes cabinet .00. Sine-
wave adaptor for Z/FV-5 (video inversion) $49.95. ELECTRONICS Modern Technology
Adaptors for Deluxe 111; Z/FV $49.95. Gated pulse P.O. Box 419 D1
$39.95. éNawl) Sinewave unjammer switch! TRAIN AT HOME IN SPARE TIME . ... Because the Electron- Boston. Ma. 02186
S10.05. Stops Inerference. (New) Antenna | MR 70Ed 3085 S S o =
Shonmy v (ie) somomsage by | RCLCIOIS il | | 1 (617) 871°6838
$49.95. 90%-assembled kits available, add 30% | Junior TechnicianTester and more. Easyto- e @
to cost for assembly.Apartment-sized satellite follow home-study course starts you at the f%&
TVRO s¥stem $795.00, up to 156 ch., completely very beginning...explains everything step by /fSaas
assembled, tested and quaranteed, 2 full years! S o e nlator /[ ] SATELLITE antennas, build 8-10-12 foot wood or
Quantity discounts. Minimum order: $25.00. digital VOM eIt Handemn kFsining] TS metal, send $2.00, PROTOTYPE ENGINEERS,
Free shipping! Payment: cashiers check, money lots you loarn by doing. Get FREE FACTS. No' (57~ Box 1812, Deming, NM 88031.
order, Visa or MasterCard. L.S.R. ENGINEER- salesman will call. MAIL COUPON TODAY! Gy = = :
ING, Dept. RE., Box 6075, Chicago IL 60680. i e o . o ] GEARMOTORS for motorized satellite antenna
Orders toll free: 1-(800) 432-1422. Information:  ||J[Z& BASIC ELECTRONICS COURSE T PrerectsHIONAG HO1EEM: S92 150 Dits $4100 shlg‘
1-(312) 764-4330. |,-_-_._q_-_.l-; Depl.DEP94 Scranton, PA 18515 2 ping. Actuators 36VDC, 18": $139.00 plus $10.00
l g| ?grpzpln . TEM, 22518 97th, Corcoran, MN 55374.
Name Age 12) 498-8014.
ELECTRO-VOICE DEALER Address I SATELLITE systems. Quick assembly high quality
SPEAKER components plus interface, CD35, Sen- Icnwsutu.rzm ! antenna, LNA's, receivers, low prices. Calalog
try, stage, PA speakers, microphones. LOW Prices. ik am mm mm mm o e o o o e o e o o ol $3.00. STATE SATELLITE, 5 Broadway, Troy, N

RICK MARDER, (201) 561-8123. 12180. (518) 272-1130.

REPLACEMENT FOR L (‘.‘:t.m’ﬂ‘. (“’ales’ lnc.
ECG®/TRIPLERS/MULTIPLIERS
F ECH/TAIRVERS/ MBHTIPLIERS GRAND OPENING
"THOUSANDS OF ITEMS IN STOCK*
YOUR COST TYPE NO. YOUR COST o . ;
o i A FOUR for .89 125 ............. SEVEN for .99 ket nrosnnrsa. | My s oot 2047 B et of NES64, LMS6S
THFRIEE ;g; gg }??AP‘ E%ﬂ? ;g; gg 5 PT-15 10K trimpots. 1 29-01 Radial lytics 3-10 MC1330, MC1350, :
. - . each - 51, 75, 100, 470 mid 16V, 1-1000 mfd 50V, MC1496, LM1889, 7812,
---.SIX for .99 199... .. FIVE for .99 1.5K, 3.6K, 51K, 470K 1-2200 mid 35V. Disc 7818, 2N2222A, MV2109,
13-1.2K, 2-220, 3-100K Caps 1 each of 5. 12, 27, heat sink 2-MC1458,
SUPER SPECIAL (.5 pc.ench) 6-330, 6-12K, 7-910, 36, 110, 330pf. 2-120pt. 4-1N4002. 4-8 pin, 2-14
TYPE NO. YOUR COST TYPE NO. YOUR COST TYPE NO. YOUR COST 9.3 3K, & 14-4. TK 3-30pf 3—220pl and 1 pin, 1-16. & 1-18 pin
fod B 185 RS arh e .90 $4.50, ea. 10/40.00 Vari Cap 5-35pf socket.
JogM 45 ST LD we T L ennedline el e o .55 $7.50 ea. 10/70.00 $13.50 ea. 10/125.00
1t Dyttt 45 1121 SRR 1} S500A ...........B.95 #2 Capacitor “A” #6 Misc. Hardware
RO R N 80 )} L 45 [l R 9.95 Manolythics - 1-560pt #4 Coll & Chokes LED & holder, luse &
1520 e AQ) S Dag R 225 B2BACLLNE 10.20 Z=limfd. & 1722 mid 1 each of 15, 33, and 100 nolder, line cord.
R D 40  276.... M R Oy Rl 13.75 S""f" ';"';;‘I' 2;(‘]":’*- &it (uh) micro henries grommet, SPST switch
TSA SRS T80/ LReoRa i T3 AR AR 1.25 AR chokes, 1-variable RF DPDT switch, 2-F61
560pf. 1200pf. 3000 or coll (same as conn & lugs. knob,
JAPANESE TYPES (MIN. 5 PC. EACH) 33(;';9;5 20/48.00 #49A537TMPC) 4-gpacers, 6-screws &
2SC867A ... 2.75  HA1366W..... 1.85  STK0029...... 3.80 e 53.25.04.110/30.00 nuts. 2-RG-174, malch-
2SC1114 ..... 3.25  HA1377A..... 2.90  STKOOSO...... 9.99 Ing teansto ey
28C1308K.... 1.95 LA4102 ....... 1.25 TAT205AP .... 1.50 - - i
AN214Q ...... 1.45  M51515BL.... 2.95 TA7208P...... 1.85
AN239A.. ... .. 4.60 STK433....... 3.95 TA7222AP.... 1.95
BA532 ........ 1.80  STK435...... 3.95 UPC1181H.... 1.25 \
o |GH3F ..o, el STKAST. e 8.25 UPC1182H.... 1.25 ANG .
QO HA1342A .. ... 2.30 STK438,...... 6.50 UPC1185H.... 2.99 eq
z COD ORDERS WELCOME (525 MIN. ORDER) (© S Inec.
For Complete Component Catalog Call or Write
= ECT 90 TURNER AVE.
5 DIGITRON EL RONIC ELK GROVE VILLAGE, IL. 60007
ﬂ 110 HILLSIDE AVENUE, SPRINGFIELD, N.J. 07081 S —
o TOLL FREE: 800-526-4928
S In N.J.; 201-379-9016 312/952-1115 e
é DIGITRON ELEGTRGNIG 15 NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG PHONE ORDERS WELCOME &
B OPEN MON-SAT. 910 5
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AK., HI., 218-681-6674

RIS = P T a5 S
— NATIONAL SEMICONOUCTOR » PANASQONIC> QUALITY — Name brand prw'tr:ft from nationally recognized mnmrfuturcr:. SHEMCAL . LESSEY.» MOLEX S E
AAVID » CHEMWYIK = ATU‘NTIC IO N . = NE' DIAMOND TOOL * UNGAR *
R UGN GUEk SARVID = 3 SERVICE — Comp { order p and Ji control UNMENT S De A
0
_ NATIONAL SEMICONDUCTORS PR ?fw - 54 W.l’n‘.’r‘.'.n‘ Volume Discounts © OEM Quantity Pnﬂqg ® Toll f Fm ee 800 ﬁvmbcrcnmi CALS + ARIES » e
DIGIRIY — DIGI RAY — OIGIREY — DIGI KEY — DIGIKEY — OIGI-KEY — D18 G o g Veise INTIRreuire Dide mev B
DIO XUV - DIO KEY = DIOLKTY — DI KEY — BIOI Y — DGt KoY u‘n x The Big DHGEREY Ehss rind o i Hig Priee NI ren (300 L u.-.. "' n-mu- = i
INTEGRATED CIRCUITS 17 Matal Film Resist XAS INSTRUMENT
4000 CMOS | Watt+ Tamparasurs Cosflinns
i L
M B e
Py
IIﬁEDER TAIL
| |DIP SOCKETS
.
4] 7 ) Mokt
5 i el )
- wone 1B ot W 1 e xmw
| - ] -, e 5 1 nM M
- B 1 u o i T mm
2 a 3 7 ' i CLa T
- o 3 i % 1m 1 i o5 an
= 3 3t vem W - 1 BE Ren
= 0 3 D1 = - 1 3 e
— i : 3! W A sa I In mnoew een
:m = | £ o0 n n o 3% IM 3 3{ 1AM
1 b= nE 43 " el e G F S
om0 w7 R S & Ei
m|a=a == Pt R a3 we n . b g,‘
| 00 b 1000 b e 43 1 3 184 1310 8 xe A I~ A -
| e =1 o 3 £ o 7w [ n T
e 2 e x N a i -0
v a " s - X TH &
o X X bl X e Im M oHEN N
w]sus = " oa. M it e ] i IR TN
o o mm W o wz] a. 2
| S0 o, wm @ sa an]iEl 1
| 2n o o @ sa  enlee ) e
] iadss oy m . g enlem d mm
b e s 1 | W 8 50 en]res 3300
bk = iE i af W @ to el B3
N e i i W@ W an b o
| S ] w a  1a an|ES ; i
i 2 8 W ST ) 1 £ 51
e 5 8 = % s B2 2
21: i w o= - 18781
o] i =0 sl e oo A =8
o - i P 33 T
] - ®o 1 P 47 3 200
0| weca = ] [T nw
) Sese 06 ¥o. m <-4 L -
o o He 1 \ W om <] 3 an
3| e - n 1700 118 i o= e ' 90 00
S n oG i [ = . S w i e
xma 5] ¥ i - : 5
P g iig g i e 8
acrea e ] 1 " - - =y mm
wuin - 3 3 it nx = < -]
] e 2 i » - Fa =
T = e Lo 1 = ] L=y man
e o n 1n rZm i = (1]
e 1 1o = . T | 3 k! M v
73] ssiom ] o s n 1M T e _-w_:
b 20 ' 100 e < T 3
BH 30T 1 e Rt ' T8N T " e =
i 1 Fie i,y ! e Fuis g =w
i = = i e P G E1]
o £ e " 8T @ x0 .
e 3 1 3 L Faem a Hrw
5178 ! [ ! w1 Foe xm
i : 2 f I T [ E 3000 e
- I " o i ¥ ' . TRt <18 =
LT 1 te 1 a7 - [ -] 8800
-, b = LT e 08w
MmN 1 P » e . 1 1
LN i 3 2008 7
i = i | unn.nnmrr-u-.r.. ‘ﬂ‘r 5' - 1 _.‘_'g_:
el 3 2 firki - o o o G Bepelis e o =
[ Y] 3 S ! la g Flass vom 0x i Eo1]
s =, 3 s 8 = ram on 1 e
S 2t 3 a4 L] b FEn o4l n mam
Lvom: in 1 1 o1 ] ron om " E
vy 1 : 31 ) ] 4 ST
IMIAT 14 12 3 s 5] o w
e i frh i = S e
Saa— I‘: I " 1 Ty moim T
] 1 ] i R _ W 3o8 ¥ wm
e i 3
] 100
LM 138 = : " ]
et i = T - L
) n WH W I T ' -
D =y ! =8 L BT e [ 2 n -
i T a1
1u IR H =N eu S
03 i R 2 ny w00
20 3 i 3= r ME am e
- 0 W W ou ik R bered
18 ' B »
i B S3d kg « BE TR 1
e 7 i o= r: na W ok,
e 5 b id mm mn a
= Fril id o e ]
-] 0 iMoo 1 au o “a
3 — e & 8| 84§ A : SEeSs =
o |unariee s " o = 3 L i Tiis UM L
[ WaCTIeC S 4| by by s Iln lw %m0 4D H i i o ] 104 n 08 Ao
» et o mtgova of 1000 sy i 3 w37 1 Am o »
o EE D e | == Shams SeRe =
a7 [ Mmoot 28 Laomn 3w L L e | WS e 7oonm wxlges we 47 EITREEE ] ﬂ
brererteyd T AW DO BO0M BB EOOM B0 M A e i De w2 s8R 1 1o et
G TR0 17 66 M 908 M AN M B3 M T I pec] R it % ke oot
0 By g 1T R T} T8 TN T 704 ] oo
™ - Fat | oo = Wk ] 200
i Transistors 1 W hm oo M WM =] 200
] - B SHh ] e =
e ApcoEncon 800 | peci Ky L ] v — S NN
o ADCIRNENT0 | part M. e = BER B om onoie Ha 7
4} = -1 on Mmoo ; 13
Eo] Xl = o : 1108
i - . Da1 3 oa K B
. » ] o e oW p ]
» i = ] I mu
= maa = om m wm Ba mo
.90 - oo =W ST
Z L = B g £ iz =s
UMzoEy. 334 7 - 2 : -
LMIOTN 3 290 = DM e - -
- =N m o n man
4116 200 nsec 16,384x1 D Ran -~ O = B y :: gx
s 3 3
e ol A P ] | AMP CHAMP
o e 06 Xm RO SR | CONNECTORS
'-.'-..- LI G e = 3000 e O m o= m M 4D mu
AN T [Ty mm 19 7 = M6 30 18 # ue 0w
BN BB TN ks e mul i & B® Sl T e e S L1
) mulne cix so w% W me 1 10 AM Do e -
s B o EDS M6 32 i@ ) nm e n
) me “x T T -
] "% THE TR T T 1 a4 208 -
malne g x
1 e @ o= om o 1 ]
wrrall wom WM #EC I LA o
byt " aml Mo oW M i »
i el I M0 ] M & M
10 o 8 a1 an D M « *
¥ e -7 o M0 o M 7]
an  wn M 3 T-thndda Won tnasrmon Toot [
158" = .. ] s i 7
EDGEBOARD CONNICTORS A1 M0 12 a7 il ol =
- M 0w @ 4 » we
. = M me W W 4 mn o e
= 15 TR ] ) E] * e
il it A T W s £ o
3 E] oM 4z W W s x .
W 1m ToTR T 23
nu 11 T T T ) 5]
248 i om0 10 o 0
a8 o3 i3 = EE @2
mw ix - - =a
— M M5 13 e 8900
T R T A 1o
s Mo iE M 1320 18
w mx fus ke 1 ozmo "I
W E =
BN Ww
#na  wmw o
an we g ey iy
e T x B e Bt
S X et
%3 =
il e MOUNTING HARDWARE AVAILABLE
- w0 PAl
nn m=

SERVICE CHARGES  VOLUME DISCOUNT

0.00.5 9.99 Add $2.00 8 = 0.00.5 99.99 NET

0.00-525.00 Add 50.75 % 100.00-5249.99 . . . . Less 10%

i, cnll 210-681-6674) By m 5.00-549.99 . .. . Add$0.50 % :sn.oo-un.:: Loss 15%

v dee. Mars? VISA or .0 K s Any pert i B shat pr e : 0.00.599.99 Add 50,25 3 300.00-3599. Less 20%
vy I Faburmad whthin 90 dans Koten raceint etk .D'F'-'.‘" cfu,lnmmze y ** $100.00 & up Mo Charge $1000.00 & Up Less 25%
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&0 PIN EDGEBOARD CONN, , . . . 305

- : R BOARD
CPU's & ~ - 40 PIN EDGEBOARD CONN, . , . ; .3.00
11167 thick with 17107 spacing
INTER » - 4 PIN EDGEBOARD CONN, + 4300 ¥
e igwERGE M L i S eEa s R SATELLITE-TV receiver breakthrough! Build
AMD2801 B.95 8238 3,95 & SCR's TRIAC's 60 PIN AIBBON CABLE CONN. . . 4,00 your own system gnd save! Instruction man-
B e R (DRIVERS %0 PIN AIBSON CABLE CONN. . . 350 uals, schematics, circuit boards! Send stamped
680IL  12.95 8253 800 AY610134 178 40 FIN FIIBBON CABLE CONN. . , . 3,00 envelope: XANDI, Box 25647, Dept. 21C, Tempe,
[ B.95 BIE5AS 8.00 AY3-10150 575 34 PIN RIBBON CABLE CONN, 4+ 2,78 u 35252.
gl o et ik i 26 PIN RIBBON CABLE CONN, , ., 2.50 = :
gg:; 1; : Ei: :: g ::\aa“so:s 2 33 20 PIN RIBBON CABLE CONN, . . .2.00 Mul.-;:i-t-l];l lg‘\'}:’apr;%eels "é'g;loe\'ri’:\\felggrtnee”ngﬁ_. C"g%ggi}
] .50 82795 6.95 8.95 y 5 L0
G ik mma. % maA. 295 TRANSISTOR SPECIALS q

$38.00, PT-1$48.00, SR-1$65.00, D.T. grid $69.00,

BO3S B95 8355 12,85 AYS5-3600MRO 5.95

WUEA T TMSBOITH LGS | CRTRG e os A EREORTO S ] PTS-83 $75.00, all units complete. DAISY TENNA,
BIASA 1000 68000LE 3950 WMMSI07 785 1 quco2 40 TACO21350 4026 128 4071 30 | HEPGEOM — PNPGETO3 4 Box 42010, Phoenix, AZ 85080, (1-800) 874-9033.
S et e e e e e etoR -

1 5i 4002 30 NFN M 5 i
§205 G50 ZBOACTC 450 8030 260 | TAc08 0 AT an oz 10 A0 B0 | CMAF TRANSISTOR NN 8 78 SATELLITE Systems, build, save. For details send
8212 300 ZEOADARTO.00 8833 250 | yci4 GO 4007 30 4030 40 4081 30 | FERPNRSITOS no stamps. MATCO ELECTRONICS, Box 316RS, Ca-
#3214 450 ZBOA P10 4.50 BS3A 200 | yacoo 4o 4D0B. 50 4034 175 4082 20 Toon 4100 dillac, MI 49601.
#2165 3.00 2B0AS10 1095 BB3T 200§ 7ac3z 40 4009 40 4035 85 4093 .70 | mimgenesTo8 241,00
226 3.50 74C42 1,20, 4010 45 4040 .75 4089 175 | InaoesnpwsiTO3 . m
74C76 95 4011 30 4041 75 4501 95 SiToR 7/81.00
74CB3 120 4012 30 4047 .70 4503 05 | TO-82 7/81.00
SHIFT c Dlsﬁ 74CB6 40 4013 35 4083 .85 4508 .75 510220 &1 ENJOY SATELLITE TV
REGISTERS ontrallers FAGISAR00 (AQI | 7k A4l B0 LAET ) iBE TESTERENETOZ0 155e] Save money with easy, guaranteed,
74CIST 170 4015 40 - i i
MMIZ02  A75 1771..7650 1785 ., 3500 | Mioia1 116 4016 A0 gouy D0 Ao 1201 rewmsnesi i do-it-yourself antenna plans / kits.
MMIOS 178 ool s g 1787 .. 3500 | 74G174190 4017 75 4pig 35 416 1so | T I2IPHPSIUS: o Electronic knowledge not necessary.
MMI404 175 -+ 25, ++ 3B L 50 | e a1 e siva .00 Send $1.00 f tal 895 f
Ao T E ko 753 ) ag o DGR aERat [1TaanETD w‘g I U R e 13;'4 SC Ly caé.;\q ot" sS't IH?r
Gl - 74C192140 4019 40 4051 B0 4520 60 | oS00 - OUALPOWER DARL . s onsumer Guide to Satellite
MMSOSS 250
TACI93 140 4020 75 4052 100 4528 110 | muEesT ] ision."
::,ﬁ‘;’ ;':g 7ACO0) 4D 4021 75 4053 B0 4529 140 Temw!‘ga;:'ag
. 5 RAM's 74C002 B0 ADZ2  .J5 4066 .40 4538 1.50 -
:::'g“-_: ?-:g NO. 30 740003 80 40231 35 4DeE 40 4539 180 Box 9108
- 21L02:3 20 |WIREWRAP | 7aco07 90 4024 B5 4060 .35 4583 90 TTL IC SERIES Missoula, MT 59807
ROM's ;:?‘I’; A :g? WIRE SINGLE| 74Co141.70 4028 30 4070 40 4586 .75 2
‘< 3 5
TPy Bae. war sz 140 | STRAND ZAE91n 40 7400 20 7474 35 74183 70
Mot bR i Sty 280 [100r . $1.40 S RRERIES 7401 20 7475 45 74164 85
5 = . hAAL 7402 20 7476 35 74185 .85
Lt it ;‘:;3 ;:‘; 74500 35 T4ST4 B0 4sies 17s | 7493 20 B0 45 74188 1.00
EI5181 B95 TMSMIG 175 roini? Lo Whlind SRR I | e el Lok S i GRAPHIC EQUAL!ZERS, ETC.
48474 398 MKADZTI 175 74503 35 74580 200 745175 90
2700 375 TMsdosoNL295 | CRYSTALS | sasor as 7as1i2 50 7asisy oo | 708 A0 Tass 3= i 90 NOISE alimi d R
27128 2780 MK409611 125 | 1,843 pooo | 74505 38 745124 220 748182 200 40; ’:!9 190 7175 .90 eliminators, expanders, power meiers,
2718+5V 375 41083 150 | 2000 B144 ;:gtlig g’g ::g:g: ;: :i‘:g: :Jo ;_‘W ?: ;‘g; gg ::x ‘3 others. Twelve-24 bands/channel equalizers from
2N s Sy e el mpon Thow ) 10 RAe) it o saiaiere ues isot aret) 20 $89.00 Kit see R-E 5-6/78, 2/80, 3-4/81, Catalog:
3628A3 300 418415  7.00 ig;g :gggg 74516 35 745130 B0 TASM1 200 :::; gg ’:;“; g? ;::g; gg S$SS, 856R Lynnrose, Santa Rosa, CA 95404. (707)
i Yo% MKAB02 695 74520 35 745151 B0 745157 .90 X = 4
5 %.000 18432 7413 35 7496 .80 74191 B0 546-3895.
8435 385 ZG1044 250 32| 1450 35 7asis? om0 mszo s ebitt et Doopia (fed]
BI5E5 125 B1I63 675 35 1804 IO T TEE 00 B s 1d S 2 00 B o it r::?s 1 "g @ 193 g
AMDITAC 295  B11812 405 74542 85 745181 175 74s374 200 ol T LR
e | 5 A R ELECTRONICS, PHYSICS,
7427 30 14123 50 M1%6 .75
LINEAR CIRCUITS 4164-2 — $ 5 70 7430 20 4128 45 4190 125 PSYCch PHENOMENA
' 7432 .30 74126 45 742 125 -
DADGBEQ 375 LM380° 1.20 LM1310. 140 4116-25 $ 75 7437 .30 74145 .60 74273 1.00 PSYCHIC phenomena explained, learn to read
TLOGICP .06 LM3S4 1,60 LM1391  1.00 L) — V¥, 7438 30 74148 120 74279 70

minds, develop a photographic memory and more

TLOG4CN 150 LMI36 1,00 1456 80 7440 20 74150 135 74305 65 AN
TLO7Z 125 LMI8T 125 1458 50 2114-4—3%1.00 7442 50 74151 55 74367 65 No.1 $3.50, How U.FO.s work, produces spiraling
TLoB4 150 LMI93 .75 L1808 175 ¥ 7A4B IR0 SI418Y ) AEC A0 0 lines of electricity, artifical gravity No.2 $3.50, How
Lmzon 76 LF29BA 300 ADZ700LD 495 7446 70 154 150 75325 3 !
301748 50 Legs. 50 Lmzsor 68 4164-15— $640 AT 30 Jaiss. 95 Isdea o to Transmute the Elements, the secrets been
LM307 45 LMS56 90 CAJoiR 1.95 7448 70 74157 55 9601 1.00 around since 1899 No.3 $4.00, Pmphecias of
LMI0g 06 558 1,75 CAJOTEBAT 1.50 N P FET R ] 7450 .20 74160 85 8T26 110 : -

LM310 110 568 90 CA080 100 3, gagg N EFET s _43 7472 35 74181 70 8T8 110 Nostradamus over 80 prophecies, two showing the
LMan 75 568 1,25 CAJDBIE 176 2NZ646 UJT. . s 7473 a5 74162 70 BTEE 1.0 destruction of the M.X., explains biblical, my-
:ﬂ::g 130 NEess2 o8 cAn0 100 ER 900 TRIGGER DIODES 4/51.00 thological mysteries, best interpretations around
L4 m  T08C B0 CA3140 100 2N 6028 PROG. UJT .. %65 No.4 $10.00. Many electronics kits, modulated door
e | e e i G ARRGITONS 74LS SERIES lock, ruby crystal laser, electronic bug devices, justa
LF3s] B0 733 95 4136 B85 1UF 168V 10:%1.00 100748 00 few. Free calalog. No COD, or charge cards. Add
LFIST 1,25 741CV .40 NSSOBA 150 i

LFI58 o0 747 50 37000, 508 OlUESY 1613100 1008500 ;:t:? :g ;:3:?’;‘ ;:t:i:; ‘3: gfholgvgoséaagee. ggpadl“l;_?_. 3%'9%5 REILLY, 3520 SE
t::;? :& ngm ‘:;2 R (0 et L jalsa2 30 74LS111 7415242 1.00 AR L :

"« 67 { POXY. e
: mLDOUBLE SIDED EPOXY BOARDED %/, 5‘”&‘2'% SALS03 30 | 4LETIA
74LS04 35 7408123

T4LS244 126
TALE245 1.40

BUSINESS OPPORTUNITIES

SRERBRNAEES

= = 741505 35 7415125 7415246 1 40
e, B R, | e e 12 2 HE U —
206 — DPDT — CENTER.OFF 1.80 o BA | & p. 1200 ohm coil | 140509 35 7aLsaz Taksae 1 VIDEO game repair business. Start your own. Infor-
IN4148 (IN914) .. .. ...... 15/1.00 syl || Si 611 rag ) TeLE s JALe%3 0 mation/parts list $5.QO. BEST ELECTRONICS,
R e 400 [100 | 165 330 | D.P. 4000hm mg HL2 36 TaLs1e 80 ;::g;?; 663 4440 Sheena, Phoenix, AZ 85032.
FP100 PHOTO TRANS o) B R 2 7ALS14 50 TALS147 220 NLS?;! 1.78 64K 6502/Z280 d
e / ual processor computer
VL. GREER or AMBER ARGELED's 2 SILICON POWER RECTIFIERS bttt iiiom el eiin s US$420.00. Hundreds Apple-compatible softwares.
RED-GREEN BIPOLARLED ... PRV 1A 3A 124 E0A I25A  240A ;:g;’; 33 :3:?’: ;g ::gg;:‘:‘; Details US$1.00. RELIANT, PO Box 33610,
ﬁi‘:;%;‘{“;}“’o'-‘“““" g 1000 06° W 3% 90 600N 800n NTSUIaE 36 TaLs1S7. 65, TALS28D 170 Sheungwan, Hong Kong.
"""""" : 20 06 17 50 1.0 7000 800 |7aLs27 30 74LS158 60 74LSIE3 20 : p =
MRD148 PHOTO DARL. XTOR B & M 5 a0 i |14 35 7415180 170 J4tsiE0 90 BUY direct from Taiwan/Hong Kong. Details $1.00.
MCT2OPTOISOLATORS ... 60 | X2 B = - % = L |disao 30 vesisr s raismm3 oo Refundable. TONY COLUCCI, 56 C | Blvd
7 @0 11 3% 80 200 1300 1500 2! efunaable. 3 entral Blvd.,
1 WATT ZENERS: 3.3, 4.7, 5.1, 56, 6 741832 35 74LS182 70 74LS298 90 Merrick. NY 11566
B2,9.1,10,1215 18, or22V.. .. ... -6/41.00 B0 .13 .35 100 250 1500 1800 J4LS37 38 74LS163 65 74L5320 2.00 + .
- W00 20 45 125 300 2000 2600 74L538 35 T4LS184 70 74L5323 350 5 — —c
74L540 30 74LS165 70 74L5365 .60 MECHA_N‘CALLY inclined individuals dESII'II'Ig
DIP SWITCHES REGULATORS et e ot (el e L) ownership of small electronics manufacturing busi-
CTS 206 4 4 POSITION .75 ﬁ,nl-'lgsc 2';2 t::ii;; 3195 Jaiss1 30 niss 74L5368 60 ness—without investment. Write: BUSINESSES,
43056 : ; 5 5 o i :
CTS 206 7 7POSITION .95 | Lwivr $135  34075.6,3,9.12, st o et e Tl L e 92-R, Brighton 11th, Brooklyn, NY 11235.
CTS 206- 8 8POSITION .95 [ 320751218 16, 18 or 24V 5 75 Joais74 40 74LS181 2,00 74LS3T7 1.30
CTS 206-10 10 POSITION 1.25 or 24 $ .85 $.50 F741575 40 7415190 00 74ALS3IBE .45

23K |LATA0S] | $1.75  LASI41Z412V3A 5305 logis7s 40 7405191 00 74LS300 1.10

JALSBI 80 74LS192 B0 74018383 110

ELECTRONIC

BIG

93 80 ASSEMBLY BUSINESS
PN 0 DI 22PN 25 | TANTALUM CAPACITORS |t i 7aisias oo saisems o ASSEMBLY"BUSINES:
16PIN 18 28 PIN _'3; 2UF35V 6/$1.00 1SUF16V 3/$1.00 74890 22 JOI0R B deletes 1o Start home. spare time. Investment knowledge or
18PIN .20 A0PIN 40 | 47UF35V 5/$1.00 30UFEV  5/$1.00 7L 7 ML 5 LSS0 12 gﬁﬁeré?ggtfog;lnggﬁiggr%gég '11331;_1?&-1',«5!8 as{s?gg}-
i 74 5 597 % -
RN ﬁ;g;oafv ::::g ﬁgi;g: :g TSI 40 TiLs0 w8 B 140 smnga!s. Unusual business opponum; et
Dbl 20KV  DIODES | 22UF20v 5/$1.00 68UF16Y  $1.00 FREE: Complete illustrated literature
e e o A ED/ S [E MU TURNTRIMPOTS W Gl o e
= DB CONNECTORS | . i S1BOURIOV S 50 OHM 5K
%g:m - g DBIP - 42,00 DB2SP - $2.40 ?'EUFFQOV 48100 gaguF 1oV $1.75 1000HM  3/$2.00 10K
MBINI= 10 omee= 50! neass - 30| DUREDY T8 0 1000 OHM e PROJECTION TV..Make $$%s assembling proj-
40PIN_— 1is0 |HODDS- 110 HOODS- 1.10 : ectors...Easy...Results comparable to $2,500.00

POSTAGE RATES
ADD 10% FOR ORDERS UNDER $25.00

ADD 5% FOR ORDERS BETWEEN 82500 & $50.00

ADD 3% FOR ORDERS ABOVE $50.00

TERMS FOB CAMBRIDGE. MASS SEND CHECK
OR MONEY ORDER. MINIMUM TELEPHONE

MINIMUM MAIL ORDER $5.00

C.0 0 PURCHASE ORDER OR CHARGE #2000

SEND %25 FOR OUR CATALDG
FEATURING TRANSISTORS &
RECTIFIERS. 145 HAMPSHIRE
ST, CAMBRIDGE. MASS, 02139

projectors...Your total cost less than $20.00...
Plans, 8" lens & dealer’s information $17.50... lllus-
trated information free... MACROCOMA GBX,

RADIO-ELECTRONICS

-
N

Washington Crossing, PA 18977. Creditcard orders
24 hours (215) 736-2880.

YOUR own radio station! AM, FM, cable, licensed,
unlicensed, transmitter kits! Write: BROADCAST-
ING Box 130-F10, Paradise, CA 95969.

BURGLAR alarms—booming business. Get in
now. Information package $2.00. DYNAMIC SE-
CURITY, PO Box 1456-F, Grand Rapids, Ml 49501.

TEL. (617) 547-7053

WE SHIP OVER OVER 95%
OF OUR ORDERS WITHIN
24 HOURS OF RECEIPT

TOLL FREE 1-800-343-5230

FOR ORDERS ONLY

SOLID STATE SALES
P.O. BOX 74D

SOMERVILLE, MASS. 02143
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RADIO-ELECTRONICS

-
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CB EQUIPMENT

WANTED

REEL-TO-REEL TAPES

PALOMAR/Pride electronics—exclusive repair fa-
cility. Service—update—improvements on these
and similar equipment. PALOMAR-PRIDE RE-
mﬂd ;%20-4 Grand, San Marcos, CA 92069 (619)

—

e

INVENTIONS, ideas, new products wanted for pre-
sentation to industry and exhibition at national
technology exposition. Call I-800-528-6050. Ari-
zona | 352-0458. X831.

OLD tubes: 2A3, 105, 45's, 50's, 805, 81, 211, 242,

845, VT-52, VT-62. WESTERN ELECTRIC EQUIP-

(I}IENTSB:‘{&B} 576-2642, David, POB 832, M-Park,
917

NEWSLETTERS

ELECTRONIC SYSTEMS NEWSLETTER is a
monthly publication written especially for the elec-
tronics hobbyist/experimenter. Fascinatinifro ects,
new ideas, sources, Free details. AF PUBLISHING,
Dept. R2, PO Box 524, So. Hadley, MA 01075.

: oy
AR s ErEARS R

 mem W @ SPEEEETEN S
ATl Anef N

Amm i T BN

1984 Mail Order Catalog

10r your cop

write or ¢
f Active’s new

AMPEX professional series open reel tape, 1800-or
2400-feet on 7-inch reels, used once. Case of 40,
$45.00. 102 x 3600 feet and cassettes available.
MasterCard/Visa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

CABLE TV

DEALERS wanted: Channel 2, 3, and 4 notch fil-
ters. Money back guarantee. Send $15.00 for
sample and quantity price list. Specify channel(s).
LEE KURTZ, PO Box 291394, Davie, FL 33329.

SINE WAVE PROBLEMS?

THE Strike Back Mode, $6.00, includes counter-
measures. Problem Manual includes trouble
shooting, alignment, antenna connections, theory,
improvements, $8.00. Both, $12.00. SIGNAL, Box
2512-R, Culver City, CA 90231.

SCANNERS _

SCANNEES—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
prices anywhere on scanners, radar detectors, ma-
rine radios, two-way accessories. SCANNER
WORLD, 10-RE New Scotland, Albany, NY 12208
(518) 436-9606.

INVENTORS!

IDEAS have value! Ever think of an idea, forget it,
and see it later on the market? Many people don't
forget, act quickly, and are rewarded by American
industry. Write down your idea! We offer free dis-
closure registration and initial consultation regard-
ing your idea’s potential value. Call or write without
delay for your free information package. AMER-
ICAN INVENTORS CORPORATION, 82 Broad
Street, De‘{:t. RE, Westfield, MA 01086, (413)
568-3753. A fee based marketing company. Offices
coast to coast.

HOME ROBOTS

BUILD your owrl personal robot. Worlds largest
supplier of kits, parts, publications. Catalog/photos
$5.00 refundable. Design Handbook $10.00 ppd.
ROBOT SHOP, Dept. 10, PO Box 582, El Toro, CA
92630.

DESCRAMBLERS-CABLE-UHF-
TVRO

“SINEWAVE" TV descrambler, video and sound in
TV or VCR. Complete kit and instruction manual
ready to go $114.95 plus $6.10 S & H. “Free flyer
information.” CABLE SEARCHER, P.O. Box 182,
Carle Place Station, NY 11514,

DESCRAMBLERS

AMERICAN—CANADIAN
Mew Satellite Descrambls

ers
C-1000 / ZENITH TYPE

Descrambles “‘over the air'* and

“'cable’’ sync suppressed active

villeo inversion signals
. Ready to go C-1000 .379.95
== - GComplete Kit C-1000K, . 274.95
Printed Circuit & Manual. . 24.95

C-100 / JERROLD TYPE

Cable Descrambler for irvband gated
suppressed systems

Ready to go C-100. ... . 119.85
Complete Kit C-100K.. .  54.95

SEND 52 FOR COMPLETE INFORMATIVE CATALOG TO
DETERMINE WHAT TYPE YOU NEED

J & D ENGINEERING
~ P.0. Box 6099

Buy 1 kit Falmouth, Maine 04105
8“1 Ll Dealers Wanted
at V2 price Special Quantity Pricing

COD's—OK

All J & D products are engineered. nol copied. all are guaranieed
90 days & we stand behind our products where others tail to
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ELECTRONICS

TENMAR"
32 DIGIT LCD
MULTIMETER

B Overload protection H Auto

$398
#72-050

B DC input impedance 10M ohm
W Diode and HFE Transistor tests

polarity B 2 year limited Warranty

1-800-3

(IN OHIO

WE HAVE WHAT YOU NEED AT
THE PRICES YOU WANT!

CALL TOLL FREE

For speciﬁcatlons 808 MUmM Lalaivy e

#72 320$38995

(With Transistor Gain Tester)

M 2 year limited Warranty

TENMAR®"COMBINATION DMM/
CAPACITANCEMETER

W User can easily read Voltage, AC and DC
current, resistance up to 20M ohms,
capacitance up to 20 microfarad, and HFE ona
clear ¥ inch, 314 digit LCD display

LOGIC

as 50 nanoseconds

PROBE WITH
MEMORY

B Multi-family compatibil-
ity—DTL/TTL/HTL/CMOSIC
W Detects pulses as short

2-WAY SPLITTER

B Zinc diecast construction
B Power passive

]
"

M Bandwidth: 10:1 position: 1
100MHZ at—3dB into 20pF #72 010
W Rise Time: 10:1 position 326,95 (1-4)

less than 3.5,s nominal
W Kit contains: 10" earth

s
-y Twres femay -

W 75-300 ohm matching

transformer 2 9
B UHF/VHF/FM ¢
#33-050 (min100)

lead, retractable hook,

5249

PUSH ON BALUN

#72-045 $699 $1995 B 5-900MHZ 89¢

$74.95 each (G2re) #72-190 #33-070 (min10)
OSCILLOSCOPE MATCHING TRANSFORMER CHANNEL
PROBE KIT COMBINER

ENAL COMINER B The 33-255 enables the
- user to combine a
channel 3 output signal
from an STV, MDS, VCR
or video game device
with an existing MATV
system containing adja-
cent channels 2 and 4.

Tru-Spec.

Ic test tip, in sulatt]or,
taf:ﬁ:;agpt‘gsfn B Quick connect #33-255 9
Hice g $11.25(1-9) (10-UP)
3-WAY SPLITTER
#33-010 (min 50)
DELUXE CORDLESS
F-59 CONNECTOR CABLE CONVERTER
e B Attached " BY JERROLD®
= g | -
B 75 ohm B UHF/VHF/EM $1< 5 #33-410 each

W Comes with F-59 connector

PANASONIC® TYPE VIDEO
g-m.. HEAD
#3241 so

M Replaces VEHS0011
head used in 2-4-6
hour record/play-
back machines

5449

We Also Have...: i ine of: test equipment,

computer accessories, telephone accessories, speakers.
television parts, flybacks, yokes, switches, fuses, lamps,

capacitors, resistors, cartridges, styli, wire, CATV equipment,

and man
AROUN

more Over 4,500 items AT THE LOWEST PRICES @

BE SURE TO
CALL FOR
YOUR FREE

120 PAGE
CATALOG!
OVER 4,500

ITEMS!!

Terms:

+$10 minimum order $1 00 charge for
orders under $10

= $20 mimmum charge card order

* Orders shipped UPS C.O.D

= Most orders shipped within 24 hours

« Sales office open 8:30am to 6.00pm
Saturdays 10:00am to 3pm, EST

CIRCLE 19 ON FREE INFORMATION CARD

m

| 58 channel capacity

B Approved by the F.C.C., UL 4
SACSA L \l

W Wireless hand controller switches channels,
turns TV set on and off and even fine tunes the
picture

B Compatible with all cable systems

B Jerrold* model #LCC-58-3

#32 380 8 9 each

ELECTRONICS
858 East Congress Park Drive
Centerville, Ohio 45459
513-434-0031

SOURCENO. RE-2

¥861 H3801L00

1

L+
[



THE FIRST NAME IN

ELEGTRONIC TEST GEAR

NEW FROM RAMSEY-20 MHz
DUAL TRACE 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

RAMSEY D-1100
VOM-MULTITESTER

Caompact and reliable, de-
signed to service a wide vari-
ety of equipment. Features in-
clude ® mirror back scale

® double jeweled pregision
moving coil ® double over-
load protection ® an ideal low
cost unit for the beginner or
as a spare back-up unit.

$4995

test leads and battery

$399°

RAMSEY D-2100
DIGITAL MULTITESTER

A compact easy to use unit
designed to operate like a pro.
Featuring ® 3% digit LCD ® low
BAT. indicator ® all range over-
load protection ® overrange indi-
cation ® auto-polarity ® Transis-
tor tester ® dual-slope integra-
tion e vinyl carrying case

$5495

hgg test leads, battery & vinyl
carrying case included

included

high quality
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 salection e abs plastic
tilt stand ® recessed input
jacks ® overload protection
on all ranges ® 3% digit LCD
display with auto zero, auto
polarity & low BAT. indicator

$5095

test leads and battery
included

CT-70 7 DIGIT
925 MHz COUNTER

Lab quality at a breakthrough price.
Features ® 3 frequency ranges each
with pre amp ® dual selectable gate
times © gate activity indicator

® 50mV @ 150 MHz typical sensitivity
® wide frequency range ® 1 ppm
accuracy

$411995

wired includes AC adapter

CT-70 kit
BP-dnicadpack ..........uiis 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-
tion ® 1 ppm accuracy

$14995

wired includes AC adapter

BIE0KIC e ... $129.95
OV-10.1 PPM oven timebase ...59.95
BP-4nicad pack .........oo...n 8.95

CT-125 9 DIGIT
1.2 GHz COUNTER

A 8 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
BP-4 nicad pack ......ccoiiiinnn 8.95

£1-34 IMuaLENCEY EOUNTIR

panisey o
-

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

wired

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 = automatic polarity

$4141995

wired includes AC adapter

o AD WATAE

——
e —

PS-2 AUDIO
MULTIPLIER

The PS-2 is 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

$4.995

BROADBAND RF PREAMPLIFIER

PR-2 COUNTER
PREAMP

The PR-2 is ideal for measuring weak
signals from 10 1o 1,000 MHz e flat 25
db gain ® BNC connectors ® great for
sniffing RF e |deal receiver/TV
preamp

$4.495

wired includes AC adapler

PS-1B 600 MHz
PRESCALER

Extends the range of your present
counter to 600 MHz # 2 stage preamp
® divide by 10 circuilry ® sensitivity
25mV @ 150 MHz * BNC connectors
® drives any counter

$50995

wired includes AC adapter

wired
DM-700 kit PR-2 kit PS-1B kit
MP< 1 RIODRSeL. . e e emiaia .95 PS-2 kit

Lot o] TERMS: = salislaction guaranteed = examine for 10 d2 o
ﬂ.EEESSDmES FOR RAMSEY COUNTERS - original form for refund « add 6% for shipping and ins 9]
Telescopic whip antenna—BNC plug .. $ B.95 S $10.00 = overseas add 15% for surface mail = GO0 add $2.50 (COD in USA only) 8
High impedance probe, light loading ... 16.95 » orders under $15.00 add $1.50 « NY residents add 7 0 day parts m
Low pass probe, audiouse . .......... 16.95 PHONE DRDERS CAI.I. warranty on all kits o | year parts & labor w %
Direct probe, general purpose use 13.95 —k
Tilt bail, for CT-70, 90, 125 71 6‘586"3950 gg%sﬂi;fﬁ‘%mumcs.mc. o
TELEX 466735 RAMSEY CI Penfield, N.Y. 14626 &
‘CIRCLE 79 ON FREE INFORMATION CARD 125



THE FUN STARTS WITH SHACK® PARTS

Giant Selection! Personal Service! See Before You Buy!
Voitage Regulator IC” Monolithic Ceramic Quality Transformers
Capacitors — -
Type Adjustable Cat. No. | Each 50 WvDC For Audio
LM723 | 0to40VDC 276-1740 .99 NPO, +10% m Z5U, +20% 4 .
LM317T| 1.2t037VDC | 276-1778 | 2.79 Isolation. NEW! 1:1 ratio. For
Value Temperature Cat. No Each telephone projects, interstage
: Coefficient g coupling and more. 600 to S00
Type Fixed Output Cat. No. | Each h i d 100-
10 pF NPO 272-151 [ .69 UM Mpocance.
7805 +5VDC 276-1770 | 1.59 100 pF NPO 272152 69 megohmi isolation at 250 VDC.
7812 +12VDC 276-1771 1.59 470 pF NPO 272-153 :59 27313750 2.49
7815 +15VDC 276-1772 | 1.59 1000 pF Z5U 272-154 69 Audio Output. 1000-ohm center-tapped primary.
7905 -5VDC 276-1773 | 1.59 4700 pF Z5U 272-155 | .69 8-ohm secondary. 3+ x 5/a x 5/a" 273-1380 . . 1.29
7912 -12VDC 276-1774 | 1.59 02_} u; %23 g;g:gg .gg
1 M o A =
- A pF 750 272158 | 79 Toggle Switches
Operational Amplifiers m e T
icro-mini, rated 3 amps a P
I Ceramic Disc :. Body: /4 x 516 x 316" Mounting
Type Cat.No. | Each Capacitors folg b E0lder lugs.
741 (Single) 276-007 .89 :’
1458 (Dual) |  276-038 .99 Type Cat. No. Each
LM324 (Quad) 276-1711 1.29 TN [Paiers SPST 275-624 1.49
TLO82 (Dual) | 276-1715 | 1.89 e s | (ol SEDL 215825 1:59
TLOB4 (Quad) 276-1714 2.99 i |oroat | ‘005 | 272430 | 39 DPDT 275-626 1.89
TLC271  (Single) 276-1748 1.59 100 [272-123 | .39 0 | 272131 | 39
TLC272 (Dual) 276-1749 2.19 220 [272-124 | .39 05 |272:134 | 49 = =
TLC274  (Quad) | 2761750 | 2.99 4t0 [or2-125 | 39 A [2m2435 | 49 Communication ICs
LM3900 (Quad) 276-1713 1.39
LM339 Quad 276-1712 1.49 =
(Quad) Tantalum Capacitors 33% g Foo
< 5.95 Each
4000-Series CMOS ICs ©20% Tolerance Off
* Standard IC Pin Spacing
Description Type| Cat. No. |Each For RTTY and Modems
Quad 2-input NOR Gate [4001(276-2401| .99 E'F W;'SDG Cazt, "g' Each XR-2206. FSK generator. 276-2336 . . Sale 3.99
Quad 2-input NAND Gate [4011|276-2411 | .99 1 272-1432 A9 XR-2211. FSK Decoder. 276-2337 . . . Sale 3.99
: 0.47 35 272-1433 49
Dual Type-D Flip Flop 4013|276-2413 | 1.19 1.0 5 272-1434 49 =
Decade Counter/Divider [4017|276-2417 | 1.49 29 35 2721435 59 CMOS and Bipolar
Inverting Hex Buffer 4049|276-2449 | 1.19 10 16 272-1436 69 Timers
Quad Bilateral Switch 4066 276-2466 | 1.19 2 16 272-1437 79 119
Low As
TTL Digital ICs Mini Buzzers TLC555. NEW! Silicon CMOS sinks 100 mA,
of g sources 10 mA. Very accurate, yet requires
With Pin-Out and Specs m Little But Loud smallan_ll_ass ﬁ,ﬁ’ﬁ"" capacitors. 2to 18 VDC, single
T at. No. h 1/1a" 5 supply. To 2 MHz. 276-1718 ............ 1.59
?ﬁ .'20?5- 183 1 Ea;g ety Centery Bipolar. Flts*sanalbl\elllltbg3 WS to 1 hr. Source or sink
. A. 4. ;
2404 276.1802 ‘99 DC Voltage Cat. No. Each 200mA. 4.5t0 16 :
7408 276-1822 1.29 1.5-3 273-053 1.69 Type Dip Cat. No. | Each
7447 276-1805 1.59 6 273-054 1.69 555 {Single) 8-pin [276-1723 [ 1.19
7480 276-1808 1.09 12 273-055 1.69 556 (Dual) 14-pin | 276-1728 | 1.49
Technological Breakthrough! Engineer’s IC
Autoranging LCD Multimeter Mini-Notebook —— =
7995 m Auto Polarity Reverse Only
m Auto Power-Off ¢
Radio Shack’s advanced technology 99
DVM “thinks™. Just select the function
and it auromaﬁcaﬂ’y selects the range! Reference and hobby book

Folding Case

Non-glare 11/1s" display, adjustable view-
ing angle, “beeper” for fast continuity
tests, range-hold switch, diode/
semiconductor junction check. Mea-
sures DCV to 1000, ACV to 500, to 10
amps AC/DC, resistance to 2 megs. Re-
quires two “AA" cells. 22-193 .. 79.95

Engineered for Excellence

We've been bringing the latest in electronic
technology to the marketplace for over 60
years. Our Advanced Tscpnolc;gy emblem is
your assurance that this DVM represents
the state of the art in technology, outstand-
ing quality and price breakthrough.

covering versatile 555 and
556 integrated circuits. 32
pages. 276-5010 . ... 99¢

RADIO-ELECTRONICS

Jors
L~

6 A DIVISION OF TANDY CORPORATION

Radio fhaek

Prices apolv at particioatina Radio Shack stores and dealars

Installing
Telephones

595

lllustrated

Installing Your Own Telephone. A com-
plete do-it-yourself manual with numerous
figures, schematics and pictures. 150
pages. 62-1390 5.95

OVER 8800 LOCATIONS WORLDWIDE
CIRCLE 61 ON FREE INFORMATION CARD



"' fClear, easy-to-read-and-identify.

contact markings simplify layout,
ring and documentation. Socket
s are labeled 1-to- 64, and columns =~
e marked A-to-E and F-to-J. Mating
s strip rows are labeled A-to-Dand

onsist of 25 contacts each. ey
- Bold red and blue lines show where
contact strips begin and end. {

Finally, we have a full line of breadboard-
ing equipment, from discrete socketsand
buss strips to multi-board assemblies,
available at comparable lower-than-low

Drices.

{look at all these EXTRAS built into
v HANDY test socketand buss strip...
ital contact labeling...

mplifies circuit design/layout
ili-adhesive backing...for one-step
mplified alignment and mounting
1l 9 14-Pin |.C. Capacity

tpands both horizontally and
irtically...interlocks can't break
twist off =
Igh temperature plastic housing...
180°C...no warping ot

Here’s how to order...
HANDY Sockets and Buss Strips

Part Socket Buss Ground Tie 14 pin

r melting ever! = /: Number Strips Strips Plate Points IC's Price
rices always up to 25% less than | Y HB-0100 N/A 1 no 100 N/A 225
{her leading brands HB-1000 1 N/A no 640 9 9.95
HB-1110 1 1 yes 740 g 11195
HB-1210 1 2 yes 840 9 13.95
ik
HANDY Breadboard Assemblies
Part Socket Buss Binding Tie 14 pin
Number Strips Strips Posts Points IC's Price
HB-2112 2 1 2 1380 18 24.95
HB-2312 2 3 3 1980 18 31.00
HB-3514 3 5 4 2420 27 47.95
HB-4714 4 7 4 3260 36 63.95

Mall Orders: Please add $3 (Canada & Int'l add $5) to cover cost of
shipping/handling. Charge Cards: (Min. $15). Please include Acct. No.,

Exp. Date, Bank No. (M/C only) and your signature. Checks: Drawn in

U.S. Dollars on U.S. banks only. Connecticul Residents: Add 7'4% SalesTax.

4 Ny

) Al

To order...call 1-800-34-HANDY
...charge with VISA or MasterCard.
All items off-the-shelf for Immediate Shipment!

GE

rk Drive « P.O. Box 699 ® Branford, CT 06405
TWX: (910) 997-0684
x: 62537580 ® CompuServe: 71346, 1070



COMPUTER
PRODUCTS,
Inc.

ORDER TOLL FREE

(800)
038-8800
|CAL!Fi‘JF18NIA0RESIiENTSH
848-8008

STATIC RAMS

256 x 4 (450ms)

1024 x 1 [4508s)
1024 x 1 [450ms] [LP)
1024 x 1 [2508s] [LPY
256 x 4 (450ms)
256 x 4 (450ms)
1024 x 4 [450ms)
1024 x 4 (250m)
1024 x 4 (450s) (LP)
1024 x 4 [300ms) [LP)
Iﬂl : l (200ws] LP)

uu : l [55ms)

AD96 1 1 (450us]

4096 x 1 (3003

4006 x 1 [2008s)

1024 x l E!iﬂul
TMM2016-200 2048 x B [200ms)
TMMZDIE-150 2048 x l |Iih|
TMM2016-100 2048 x 8 (100ms)

2048 x B [200n3] (cmes)

2048 x 8 (150ns) (cmes)

2048 1 8 [1208s) (cmes]
HMB11BLP-4 2048 x B [200ns) [cmes)
HMB116LP-3 2048 1 8 [1508s) (cmes)(LP) 5.90
HMB116LP-2 2048 x B [1208s) ) 9.8
1-6132 4096 x B [300ns) (Qstat]
HMB264P-15 8102 x 8 (15608 |
HMB264LP-16 8192 x 8 (150

1P = Low Power Qi = o-ul-m:
DYNAMIC RAMS

TMS4027 4096 x 1 [250ns)

Siepks

ERTekix

ok rod szt . e o, b
ﬂ-a—sh-hghﬁ-
cCoooommno B e

=
sk

54
85536 x 1 (150as) (5v)
= Slaghe 5 Vot Supply

EPROMS

5620 Ill
102428
i

X
!ll-l xl ||Ilhl
048 x B (350ms)
8 (450w

EE

EEE

.;iiiii’?
Gl _-IHE
SAx S5 = .1.:..1.

445
24 !lll
i (5¥) (24 pin)

By = Singlo 5 Voll Supply

T4L800
TALS01
741802
T4L803
741804
TALS0S
741808
T4L809
TALS10
TALS11
TAL812
741813
TALS14
141815
TALS20
741821
TALS22
741826
T4L827
741828
T4L830
741832
T4L833
141837
T4L838
T4L840
TALS42
TALSAT
TALS4B
TALS49
TALS51
TALSH4
TALSE5
T4LS63
T4L873
TALST4
TALSTS
TALST6
T4LST8
741883
741885
741886
7418090
T4L881
T4L892
741893
741895
T4L896
TALS107
T4L8108
T4L8112
T4L8113
TALS114
T4L8122
7418123
T4L8124
TAL8125
T4L8126
T4L8132
7418133
T4L8136
TAL8137
T4L8138
TAL§139
T4L8145
T4L8147
TALS148
TAL815!
TALS153
TALS154
TALS165
7418156
7418157
TAL8158
1418160
TALS161
TALS162
TALS163
TALS164
TALS165
TALS166
7418168
TALS169
TAL81T0

74LS00

23 TALSIT3
TALS174
TAL8175
T4L8181
TALS189
1418190
TALS191
TALS102
7418193
T4LS104
TALS185
TALS196
1418197
TALS221
T4L8240
T4L8241
T4L8242
7418243
T4LS244
7418245
T4L8247
7418248
TAL8240
T4L8251
T4L8263
7418257
T4L8268
7418259
T4L8260
TAL8266
7418273
T4L8276
7418279
T4L8280
TALS283
T4L8290
TALS203
74182956
TALS298
T4L8298
T4L8323
TALS324
T4L8352
7418353
TALS363
TALS364
TALS365
TALS366
TALS36T
TAL8368
1418373
TALS3T4
1418377
T4L8378
TALS379
T4LS385
TALS386
T4L8390
T4L8393
7418305
7418309
TALS424
TALS44T
TALS400
1418624
TALSG40
TALS6AS
7418668
TALS669
TALS670
TALSE74
7418682
T4L8683
TALSGR4
7418685
T4L8688
1418689
TALST83
811895
811886
811807
811898
25182521
25182569

74S00

74300 A1 748163 1.90
74302 34 743168 3.90
74803 34 743160 3.90
74804 34 4814 4
74805 34 48175 94
74308 A4 148181 3.00
74309 30 748182 290
74810 34 48188 1.90
14811 34 748189 6.90
74815 34 48194 1.44
74820 34 48185 1.44
74822 34 748196 144
74830 34 8107 1.44
74832 39 748201 6.90
74837 B7 748225 7.90
74838 B4 748240 2.15
74840 34 s24 2.15
74851 34 748244 2.15
74864 38 748251 94
74865 30 748253 94
14874 A3 748257 94
74385 1.94 748258 94
74386 A9 748260 .18
148212 A3 Tas214 19.90
748113 A9 748215 19.90
748114 54 748280 1.90
748124 270 748287 1.85
748132 120 745288 1.85
748133 A4 748289 6.84
748134 A9 748301 6.90
748135 88 748373 2.40
748138 B4 748314 240
748130 B4 743381 1.90
748140 54 748387 1.90
148151 84 748412 2.93
748153 84 T484TI 490
148157 84 T2 4.90
748158 84 T4SAT4 490
TASIB1  1.90 743482 15.20
748162 190 743570 2.90
8000

8035 ...... 590 8089 ...... 88.95
I’::-'aniil““ l::g BISS ...... 6.90
INS-8073 ... 49.95 :::: o ;::
8080 ...... 90 g T 28,05
8085 ...... T )il HBET :

.u.sa_z v w_gs " 35‘! ..... 3!.95
8086 ...... 2895 6741 ... 38.95
BOBT ..... 19900 B748 ...... 49.95
8088 ...... 3895 8755 ...... 23.95

vever 23.95
8203 ..... 38.95
8205 ... 3.45
8212 ......1.75
8214 ...... 3.80
8216 ......1.70
8224 ... .. 220
8226 ..., 175
8228 ......3.45
8237 ... 1898
8237-5 ... 20.95
8238 4.45
10,95
. 1695
.. 4.45
6.90
i 7.90
445
520
17580
. 8.90
e85
.7.48
75.00
. 38.95
. 28.95
. 8.90
i 9.00
.. 6.45
SiSes  mewoarr ll izes
.. 6.45
i :g ZILOG
s o 2528 2095
16.95 et ... 39
INTERFACE CHIPS
11 BT 164 8798 .......
8828 . 184 OMBIST ... 290
BTE6 ....... LL] oPe3nd ..... 2.24
BTO6 ....... B8  D8BB3S 1.04



DISC CONTROLLERS 1984 ATHANA BULK 5% APPLE COMPATIBLE

Wl 1495 2797 ...... 84.95 — — DISKETTES
1 s 2305 GBA3 ...... 33.95 THE ": MASTEH $8/8D.... 15.90 (NO LABEL) JOYST|CK
1793 ...... B w2 S Your ticket to faf.st and H 8D 160 33ob. iojikoe o . j
97 I AB9S  WEaTD ... 2838 easy |C selections DS/DD ... 2280 100 wp — CALL | 29. y o "g !
7oy |1 Thes 0L 1098 - APPLE ACCESSORIES Vg
2786 ...... 8495 2143 ...... 17.85 80 Column Apple I+ ... 149.95
) \ 80 Col le IIE ... 120.95 ] 16K RAM Card -Apple I1+
CRYSTALS Z80 ::;?."ﬁ‘fp . .00 | ® 2-Year Warranty
10000 MHz....369  B.0000 Miz... 260 Z80 Apple IIE . it
18432 MHz. . 369  10.0000 Mhz. .. 260

20000 MMz....280  10.7386 WHz .. 269 3 , :
20072 MHz....289 12,0000 MHz. .. 2.60 il i : 3332':%5;31, A ieroeie

ZASTE Miz.... 288 143182 Wiz . 289 bt e :Ml ol Joystl S
SITENM. 2 E00 e el a sabjpes RF Modulator ........... 13. S ed AT 39 g5
4.0000 MHz.... 288 174300 MHz... 268 } Asse

daamiz....268  goo w269 B IBM Expansion KIT ll Controller card ... 59.95 [l For the APPLE HOBBIEST
48160 MHz.... 289 154300 wiz ... 258

So000 Mhz....288 10,5608 MHz... 250 Upgrade Chips APPLE COMPATIBLE DoKay KITS:
sigso kz. 268 il W 28 Ml 4164 200ns 9 @ 5.45 ea. DISK DRIVE 16K RAM card........ 24.95

57143 MH: . 2gg 320000 Wiz ... 2569

60000 MHz. ... 260  36.0000 Mhz... 269 micromax
B.1440 .“: . 260 4B.0000 MHz . .. 260 e e

80ColumnCardli+... 89.95
Z80 Card............. 69.95

AD00 Mia. 760 404350 Mk . 289 ™ esibessin 28198
bssso whz. 200 asssoomiz 260 M VIEWMAX-80 149,95 gggtzlru(r:n.r:c(’:ard IIE ...89.95
32768 KMz ... 188
= @ 80 Column card for Apple lI+ KEYBOARD (99/4
CRYSTAL clock osciuamons & 50 Column cerd o (99/4)
PART NO. FREQUENCY PRICE o hiars iaas & 48keys 4”x10” 6.95
B 0000 A e
1% }.mz ::; :.:g ® 2 Year Warranty
2.000 2.0000MHz  9.95 _ _ =
R 199
10000 100ccoMM: 9.9  Shugart mechanism, made in US A
18.432 18.4320MHz  9.95 g5 i © Diectly replaces Apple Disk Il
19.660 19.6608MHz  9.95 VIEWMAX 80e 129. o Fully compatie with Aople Contoler i R€T- POWer Supply
20000 200000MHz 9.5 © 80 Column card for Apple IIE or other Apple compatible controilers. Model 4A/PS (99/4)

@ One Year Warranty
3 DC Outputs:
CONTROLLER CARD... 59.95 12V @ .4A, +5V @ 1.1A

64K RAM Upgrade 43.50 COOLING FAN —5V @ .2A Highly Filtered

@ 64K RAM expandable to 128K

VOLTAGE REGULATORS

QUV-TBH R T i ey
A TERMS: Minimum order $10.00
E PROM Eraser For shipping and handling, include
- $2.50 for UPS ground or $3.50 for

T S ik ;
TBHIZK ..... 990 = —— APPLE COMPATIBLE UPS Blue (air). For each additional

= Bl air pound, add $1 for UPS Blue

cr= T0_223-é(2=1'0'3 POWER SU PPLY shipping and handling. California
L= . must include 6% sales

A y d LA residents in-

DIP SWITCHES 2 i 7 : c sales tax. Prices are
4POSITION ...covvevinnnnnns .84 [ ) : : C nge without notice
5POSITION................... .89 (o 4 iy 3 2 - esponsible for typo-
G POSITION .....ccovneeeennn .89 s 3 4 arz errors, We reserve the
TIPOSITIONE -5 . e i .94 QUV-T8/1 Economy Model: night to limit quantities and to sub-
8 POBITION............... vens .94 Low cost EPROM eraser in plastic en- ’ stitute manufacturers. All merchan-

closure. The UV element is in the lid dise subject to prior sale

IC SOCKETS and you place the EPROMS in the bot- CALL for VOLUME Quotes
(1 to 99) tom half. No timer or switch option. ® Powers Apple type systems HOURS: Mon. - Fri. 730 to 500
BpinsST..... 2 BpnWW... 58 ® Erases up 1o 8 EPROMS In 15 - 20 minutes. ® +5V @ 5A +12V @ 3A Saturdays 10.00 to 3:00
it venw ot M o 12,000 uwans ot v aance. | CoY @ S Thav @ oA VIS OUR RETAL SToRE
nol..... . P ncludes instruc \ h ¥
1BpnST..... 19 18paww ... 98 ff ©OODayWarranty AQ 95 2100 De La Cruz Bivd

20pin 8T ..... 28 20 pinWW ... 104

28T, 20 22 paWW ... 134 The FLIP SORT™ The Flip Sort PLUS™

:: ﬂ :} """ i: :: : a :;: The new Flip Sort™ has all the fine il The new Flip Sort PLUS™ adds
A0pinST.... 48 A0 pnWW ... 194 qualities of the original with some f§ new dimensions to storage. Its
ST = Soldertail WW = Wirewrap ] 2dded benefits: a new design i smoked acrylic elegance holds

and 50% greater capacity. Holds over 100 diskettes with all the

75 diskettes and the price isnow i features you expect from the Flip
ZIF SOCKETS lower than ever— &4 @.Q5 [ Sort Family— $24.95 o Q
18PN ZIE: oo nsaiivins 5.90 2 o
24 pIn ZIES i s 7.90

28pin ZIF.......c...u. wseens B.890
ZIF = TEXTOOL (Zero Insertion Force)



RIBBON CABLE Y AC ADAPTERS Jf ROBOT /DRIVE

40 CONDUCTOR 4
WL APPROVED TENSOLITE® BT rMLIH’J;

GREY 20 AWD 1/1% ITWAND B.0%8
sracime, TLUG-|B STYLE WiTH Comc comsr.
EEFAT DRALS TO

FRICE PR FOOT

sTocRl  peTRMT T
TR
18 wae

i vae
WT 1.0 LB

-

100 /484 .1\ S % 'ﬂh '"'!
10008 TS0 e
R o Ve, 0SCILLOSCOPE

1 v BON ANZA Il HIEH PERFORMANCE SAMPLING SCOPE. Litco GS-1 will con-

3 vert, with a simple external connection, any DC scopetoa

o high performance sampling scope. It will outperform for

Cgﬂh'gé%ég repetitive y'tav_efufms_any cuonvenllonalscﬂﬂglegardless

of price. Rise time 150ps max. Bandwidth DC to well over

1000 MHz. Useful to several gigahertz. Time base - 12

steps from 200ps to 1us/div. Noise or signal abberations

99¢ /,9 10 mV max. Input signal range 10 Vp-p. 100\_|’p‘perhK1(l

10 plnge atlenuuatar soIdeeIow 5Flemnl\v: active sampling

L) s robe with 10 Meg, 1pF input. Stable trigger with slope

00/ ?9 IM/ bgg gnd level cunlmlngaDnual IElst:an for X-Y pI%EIe: ooeratinpn

COMPUTER GRADE Quality construction with all BNC connectors. Internal
o Baro] s corronic, BARGAINS Y | R

|F YOU'RE NOT ON OUR MAILING LIST, YOU' - A

STANDING BUYS ON THE FINEST IN ELECTRONIC PARTS FOR TI!E DOMAIN IIEFLEETI]:RETEH ITORL. GS-1 can be

50 WVDC J e BuILDER. IN 8 YEARS OVER 250,000 HOBBYISTS HAVE combined with Litco ST-1100ps, 2 Vp-p step generator to

c-2262 5275 DISCOVERED WHERE TO FIND USEFUL, UNIQUE OR DOWNRIGHT form a TDR - a pawerful tool for analysis of UHF, VHF &

i L] STRANGE ELECTRONICS AT GIVEAWAY PRICES microwave striplines, coax cables, antennas & networks

TRE BUALLTE RALLORT EARLIN. 1 WHY NOT SEMD FOR OUR CATAI9G TODAY—IT'S FREE! MICROPROCESSOR INTERFACE. If X voltage is impressed on

“SCAN IN" terminal of GS-1 (DC 1000KHz rate), Y voltage

will appear on "VERT OUT" terminal for any waveform

4bIAMcN DBACK observed. Ideal for digitizing of voltage, frequency, delay

ELECTRONICS COMPANY & risetime in microprocessor based test systems
PO BOX 12095 Ei:u (;t‘%aher:,z s;arnutlter t $349.00
SARASOTA, FL. 33578 St g et G

100 ps, 2 Vp-p step generator 185.00

Phone Orders (8'3) 953-2829 IN-12 Booklet - Sampling, TDR, GS-1 & ST-1
CONTINENTAL US ADD I 60 FOR THE FIRST LB & MR & apph.c.anons 9.00
50¢ FOR EACH ADDITIONAL LB. FLA ADD 5% TAX. % Shipping, handling & insurance 4.00

WEST COAST ADD *1.80 FOR THE FIRST POUND & i 2.
5% FOR EACH ADDITIONAL POUND Check or COD (NJ res. add 6% sales tax)

MAIL ORDER #7 MINIMUM 1 LITCO 8YSTEMS. INC.. Box 90, E. Hanaver, NJ 07836
COD & CREDIT CARD *15 MINIMUM [717) 68Y-7835

CIRCLE 60 ON FREE INFORMATION CARD

NORTH AMERICAN SOAR corporation MICROWAVE T\” ANTENNA SYSTEMS
PEN-STYLE DIGITAL MULTIMETER | | presmreymrys-rrprypmer-sm.

crearprice °49.00 = cnw;PLETEd]SYSTEMS
(as Picture

Commercial 40"
Rod Style § 99.95
Parabolic 20"
Dish Style § 79.95
COMPONENTS
Down Converters

_ NEW!

(both types] § 34.95
Hand Held LCD Display - Fast One Hand Operation FWE YEAR WARHANTY Power Supplies
SPECIFICATIONS: PAHTS & LABDR ' []2” lu IEU} $ 24.95
gd::gl:f:;u?‘:jr::;rgls maximum reading ol 1999/continuity beeper built-in s . I]ata InID [Flﬂl’IS|$ 9‘95
e ot SRS o pelerty minss s (ieass, pony CALL OR WRITE FOR

Data Hold: Data hold in all ranges with hold switch on
Low Battery Indicati "B’ mark displayed when battery drops below operating voltage

S = KITS. PARTS. INDIVIDUAL
Sampling: 2 Times/second s 8 _'I' \ CUMPUNENTS

Power Supply: SR-44 battery (1 55V) X2 ] )
Power Consumption: 5 SmW s 3 We Repair All Types Down

Size: 6"x1%" LWH (less probe lips) includes ' and 2" probes Converters & Power Supplies

Add $2550 For Shi S W ST\ - i
STOCKING DISTRIBUTOR P mm X Phillips-Tech

m -

= Kc ELECTRONICS ||| ! Electronics

;| conronation || [N e
% 5 NSE;::;(::I;LF:CTOR PARTS AND PRODUCTS & (502) 957'5972 ‘

é‘, TEMPE, AZ 85281 (602) 967-6945 = ' gne‘cial ?‘:'lam}"}jv Pricing
=) < ealers Wante

< Call or Write for FREE (4 ===

= Semiconductor Parts & Producis Catalog > @ I&_ m
130

CIRCLE 83 ON FREE INFORMATION CARD CIRCLE 29 ON FREE INFORMATION CARD



DISK HOLEPUNCH | PRINTER by Super-5

= ™ CONVERTS YOUR Parallel Interface (Centronics Compatible)
plnecom . DISKETTES ; Standard Microprocessor

TO DO UBLE m. Electronics

96 Character ASCI|
Model CP-80..........ccinvnunnns 326500
HEAD

80 Bidirectional with
SIDED. skt
s899 ﬁﬂiustabla Snrockei and

EACH Friction Feed
DISK DRIVE 12" Green
HEAD CLEANING KIT HIGH RES

for 52" DISK DRIVES MON_IJ;OR
64K APPLE Il COMPATIBLE 00 Wl
ASSEMBLED AND TESTED SALE $1 3 EACH ot GLADRYE SCREEN
*399°° DISK DRIVES FOR BTl
NOW ONLY
YOUR APPLE $9900
MICRO-1l COMPUTER SUPER 5 Monitor Cable $3.00
100% APPLE COMPATIBLE T-40 SLIM DRIVE B ESTERINTER CArD
48K 5340““ OUR PRICE *175 GRAPHIC CARD by:
s 00 AlPSIAT PRACTICAL PERIPHERALS
64K 399 22 g SINGLE SIDED DRIVER Ty
= HALF-HEIGHT - SUPPORTS MOST MAKES
coo LI N G F AN OUR PRICE 150%™ s e AR
WITH SURGE MsCl ouR price > 7 6°°

~\_SUPRESSOR AND A
R 2ouniers [ il COMPARE OUR PRICES ON
APPLE COMPATIBLE PERIPHERALS

- ‘ SALE PRICE |

——— $3900 " sALE *190%%nck

== EACH AUTOTERM 80 COLUMN CARD w/Soft Switch .. ... $89.00
ASUKA 80 COLUMN CARD (Videx Compatible) . ............ §9.00

HALF-HEIGHT SOFT SWITCH for Videx 80 Column Card .....,..... 35.00
AC POWER CENTER T HOST G DRIVE ZB0 CPIMCARD . (ot s i ot e Bt 69.00
WITH SURGE-SUPRESSOR

16K RAM CARD (Language) Cabless............... 39.00
UINGIEE MABRET GRAPHIC PRINTER CARD (Support most Printers). ... 89.00
6 OUTLETS

H 00 PARALLEL PRINTER CARD . ...........o0connenss 59.00
4 CONTROLLED SALE 1 98

®o * SERIAL INTERFACE CARD (RS 232) ............... 59.00

* 2 UNCONTROLLED SUPER SERIAL CARD (Communication Card) . ... ... 120.00

$ 1 495 HEAVY DUTY DISK CONTROLLER CARD (Standard) .............. 45.00

EACH JOY STICK DISK CONTROLLER CARD (3-2, 3-3 Auto Select). . . .. 55,00

g 3 EPROM PROGRAMMER CARD (for 2716/2732/2764) . , 75.00

. 2%%?;605;“:3ng:25 128K RAM CARD (Saturn Compatible)............. 199.00

g for APPLE Il + or \IE TTL IC TESTER CARD (for most T G s 160.00

TILTABLE MOHITOH STAND RGB COLOR INTERFACE CARD ................... 89.00

1 g P.A.L. TV INTERFACE CARD (for European TV) ...... 45.00
SPECIAL EACH | COPY CARD (Wildcard Compatible) ................ 55.00
SPEAGH SYNTHESIZER (SAM Card) ............... 35,00
SPECIAL 6809 INTERFACECARD .. ...................... 170.00
CHINESE CRG GENERATOR CARD. ................ CALL
MINIATURE 8088 MS/DOS CARD . ... ....oovveereeennionn CALL

L. 4
?-w—

s 3 oooEﬁ.GH

- *

Q/.-'
DISK BOX COMPUTER CLOCK
HOLDS 100 PCS. *LCD CLOCK WITH
57 DISKETTES %- b RF MODULATOR
WITH REMOVABLE AN IDEAL GIFT! i t :
TOP AND LOCKS \' BUY 2 FOR b — g = compute f your Televison.
x"| - GH 3/4 Selectable

$1 495 i - | 2959_«::1

\",) FORMULA |NTER"AT|°NA|. INC. m'"u"_:m"fm‘m_'"lk ; wcovs. STORE HOURS

Mon.-Fri 10am-7pm
03 Crenshaw Bivd,, Dept. B, Hawthorne, CA €

IPP AND HANDLING CHARGES Sat. 10am-6pm
For information [2131 973-1921 = Orders Onl\r {outside Calil.) (er‘u: 672-8758 Under $50.00 Over $50.00

ONLY

PLEASE NOTE: A& 15% re

o Inside CA 0% stocking eharge will be mate
k\ IBM is a registered trade mark of IBM “ —y Outside CA % to customer for all returned

CPM is a registered trade mark of Digital Resoarch, - Quitside USA e 20% merchandgise.

CIRCLE 76 ON FREE INFORMATION CARD
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Digitalker™

OYNAMI
T NAKLC RANS DT1050 — Applications: Teaching aids,
% 16 4008x1 appliances, clocks
“ tions, language transiations, etc.
B W B | e b a5 | Soaen = Tha DT 1050 is a standard DIGITALKER kit ancoded with 137 separate.
et pot e and useful words, 2 tones, and 5 different siience durations. The
elfrond ® o :;‘m ‘: 4 2 :'m& “ wards and tones have been assigned discr
bl S i ! ible 1o oulput single words or words
SNTADEM 14 L] SNTABOM 14 ) SNT41BN L] poss
S 1 B | raw u '3 | S w3 M-Sk i
sobbarid | 53] O wiPAM & n — icable pro-
arem 1 g ::;x :: g ek Lt iy g oo vl Ly NEW 256K DYNAMIC RAM 0. n::emnl.;, {3 chosen so thal it Is applicable fo many
1410m WSRO M0 CRU- 80012806 ck s
swavm W38 | oswamew 38 225 | swrerran 2 e | RSN 0 G ihmmena 41256 16 262,144x] (200ns)....44.95 The DT1050 mmo:.: Spesch Processor Chip, MM54104 (40 pin)
SHTAIIN WM 48 SNTRON W W\ SNTITIN 6 & INSBOTON = CPU |04 bytes RAM) é T, h:m‘lmm el e
S el n el s : c i o e o 02 cmmenid et
SNTIBH 14 15 | SNTHIN M 39 | sNTaeM 4 e | B P = {420 101 DT1050 Digitalker™ ... . ....... $34.95 ga.
s 4% | s W@ | sear @ || 2% - Tener [l e (e $14.95
SNTAZOM WM 19 | SNT4SSN ‘: 2 g“:: i ‘: By 4 foh Pkt oy TUA Gt 1435 ol P MM54104 Processor Chip.......... .95 8a.
TATIN W 49 SNT49EN 1 4 s 0 Migh Pert, ooy A =
Do . ss:-;“or:u e : zu:;: A & HMOS EPROM MPY M08 e o i DT1057- Enmzd:‘g; n:::ﬁ vocabulary from 137 to over 260
SNTAZN 18 4 41 1 1) 250A. 2808, 28000 SERIES 195 i eledeE i ,m
SNTAZSM W M SNTAID4N 118 SNTAIBAN 16 149 ™ m'u U (MICESBON | TBOC) 2T t 1 rs-an: Part No. DT1057 Wi ‘ 95
SNTAPOM 4 7e | swretose W 198 | swreresw v zas | B B SoLVORRINTRC 22-an
I T 4 29 | swreroow 16 9 | aopwrr ¥ Fec./Trans i . = ﬂ
tiok i 8 a0 i S ) B r N
1 |
S 14 B | i W | Soae s » mosiar TN 008 et P Bl iR maw cmm
SNTAITH W S SNTAIZIN 14 8 SNTAIN W ¢ 051012 el | wm 1 ; . a mm Taar ‘t;:
SazaMM 1 2 | sNreraaw v 4n | saarsse 16 ge | DOE2 ol i1 I 8 POASEVIG 3 Siopwaich Enip. XTL 8%
SN M s | swrarasn w45 | swrasew w om | o P (MICHB0N 1 TBOC- 1} 4MHz & TIOWCA. 40 3% D A/D (LCO Prwve
b W 98 | swnizen W a5 | sweemd om0 | meaerc ounter Timer Cecul B FE02030 3% Dt LCO Disgaay foe 7108 8 7116 1955
SNTMAIN 16 B9 | SNTAI3IN 14 48 | Swraioen 24 11 RN "'W“"“"""‘""“ i2gs | masosap i a TIOGEV/NE* 40 IC. Cireult Board, Display um
C e e 38 | T LTy i
SNTAAIN 16 ) 4141 ! B3nd RS bonded). | ' 1
SHPAGN 16 125 | SNP4I 18 395 | swrapswi 16 g | EASION abe ,‘E.,m ) TIBCRL 40 3% Digi A/DLCDDs HLD 1%
SNTAASH 18 69 | sNTAvAM 24 385 | swparren 20 249 | fhowe ok 1/0 [Lacks SYNCB) i S Low Batiry Vol Idicaior
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41520 as128 ] L5248 1 e 0 A e 10 ot b ns
aLSE) ] w5132 55 | raLses) Testie . b MO T 405
s W 28 415133 ] TSzl DR824 4 Priondy Ieierruct Cordral 148
2T T 4LS1% % | Tusar Lt il et 1o
4527 4151, B | e ] Ciock: Genwrator/ Crives "
LS ] 9 | rasze 14 b e FROM 1
e L Ly e Systemn Cart /Bus D (T45428) PROM i
s s e 4 o Controter T45438) I o] 3% 2
it LSSt } fass i) 170 Expacer o 48 Senes 2 PR = 1
41537 ALS15S 415283 5 s Ko eceen FROU e a |7 i
et 0515 415290 it soonc 2 R o 5 % | o 1%
LEAD dusisy Tals29 NS 4cs1 1) £ i = | e i
14542 4L5758 7415738 - Py Cortrotier {74032} & FROM & 1= ey 31
TALS4T TALS180 T4L5382 128 WSS o i) 10 m=n 12 L 4l A
LS8 415161 L5 13 | emdt b Prog Comen /O (USART) PROM O 1 194D ]
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Commodore ProModem 1200 Fiberoptics

Dialing, Touch Tone™ and Pulee Dialing & More - Hayes | . . ing in many different industries.
command set compatible plus an additional extended " Includes: transmitter PCB, a re-

command set+ Shown w/alphanumeric display option ' i _— - caiver PCB, of =
The JE232CM aliows connection of standard serial RS232 —— one meter of plastic
printers, modems, etc. to your VIC-20 and C-64. A 4-pole PM1200......%$375.00 optic fiber, and all the necessary

switch allows the inversion of the 4 control lines. Com- KEYBOARDS electrical hardware - Coﬂwlen step-by-step instructions,

plate and i included. theory of
* Plugs into User Port - Provides Standard RS232 signal
e ELK-1..... ONLY $19.95
Ali-Purpo'se Keyboard

levels - Uses 6 signals (Transmit, Receive, Clear to Send,
_ APPLE ACCESSORIES
PST keyswitches - 20 pin ribbon cable connec-

RS232 ADAPTER FOR : Intelligent 300/1200 Baud i i R
ViC-20 A?fuo COMMODORE 64 ﬂ Telephone Modem with NE\U s The EDU-LINK Leamning Kit
PROMETHEUS Real Time Clock/Calendar The EDU-LINK fiber optic system
The ProModem™ is a Bell 2124 (300/1200 baud) intelli- i3 low-cosL, TTL compaiible data
@ @ gent stand-alone modem - Full fealured expandable = e it dany
modem - Standard features include Auto Answer and - a3 &N ad
¢ . Auto Dial, Help C for students and engineers wk

Request to Send, Data Terminal Ready, Data Set Ready).

JE232CMIS S0l HA it $39.95

m L file kays - Featu trois, " i
VOICE SYNTHESIZER conn a3 ock Rnclon, aer sod oy, n?l” ?&PLE-I
FOR APPLE AND COMMODORE e s1a0s atible Disk Dri

- cavensnennanaeness ST4 : Compatible Disk Drive

76-Key Serial ASCIl Keyboard Thasnfmc_gﬂub?;:e;ﬁa :i.

B || e et et 34550 pecas

o a3 function keys: F1- FS Six finger edge card connec- a8 ATROKS

s 28 tian .+ Color (keys): tan - Weight: 2 1bs. - Daga inc : Compalible with Appie Gontrol-

- e $29.95 it e b A

16-9/16°L x 63%W x 1%°H comes complete with connector and cable — just plug

into your disk controller card * Size: 6'L x 3%'W x

Nationally Known . 8-8/16°D * Weight: 4% Ibs.
Manufacturer! ‘gjm""'fmizm'?_g?ﬂ Keyboard | ADD-514 (Disk Drive).............$179.95
3ructon o nd 1 syne iy - Tna teranats | ACC-1 (Controller Ca ......$ 5995
fhers ychanedaroundaceniral | Also Available...
JE520AP - Hall offect switching - Numeric and cursor keypad | JES864 (80 Col. + 64K RAM for lie). . . . . . $124.95
19 user definable kays - SO" intalace cable wih | | JE614 (Numeric/Aux. Keypad for fe). .. . . . $89.95
displays + Security lock - N-key roliover » Automatic | FOSTAPC (Apple Compat. %-HL Drive). . . . $189.95

kay repeal function - Color (case); white with black
pane — (key capa: ey and biue Weight: 6% s @ 1housThics Protect Yourself...

JEG20CM

« Dver 250 word vocabulary-atfixes allow the formation of mors Baia o

than 500 words * Bulit-in amplifier, speaker, valume cantrol, and KB139.......c000000e .. $4995 DATASHIELD s
ﬂnhnlt- Recreates a clear, natural male veice « Plug-in user surge Protecto'-
with documentation and sample software » Case size: N 68-Key Keyboard with Numeric
T % W x 1-3/8°H 1R La5 e WxhH Ke “d for Apple Il and 11+ Dot R s orcause
Pluga direcly nto Abpla I or 1+ motherboard with data loss - 6 month warranty ssipa-

APPLICATIONS: « Security Warning  « Telecommunication
= Teaching = Handicap Aid
= Instrumentation  + Games

Is—unrﬂbmummocl 26spec.
(keys): white/groy - Wi 2ibs. - Endomunlhbh

KB-AB8................$89.95

The JE520 VOICE SYNTHESIZER will plug right into your A Weigh 2 o $69.95
computer and allow you to enhance almost any elelulvielelnlutuluialate elsiele sl .
tion. Utilizing I DIGITALKER™ "
Speech Processor IC (with four custom memory chips), SUPPLIES DATASHIELD
520 Compransit il aponch k(S mes- 'gmnsncnou TECHNOLOGY. INC. Back-Up
- VDC @ 1 AMP Regulated Supply s
mull is an extremely clear, nIklnlmcuKu!hn y + Output: +5vm¢\0lmpin|uo+BWDmenm Input: 115VAC, B0 Hz . POWBI" source
Part No, Frice | { ssnan +Two-tone (black/beige) sefl-enclosed case 6 foot, 3-conductor black =i | munw&ﬂmnmulm-wwn 1w
JE520CM  For Cnmmnm 64&VIC-20 . $114.95 power cord + Size: 6% L x 7° W x 24" H - Weight: 3 Ibs - ;. v “D:mmm&w:rﬁm
JES20AP  For Applell, ll+, andlle .. ... .. $149.95 PEEIIM o el e $14.95 mm%mw“:g;ug&wm +8ix
= Power/Mate Corp. REGULATED POWER SUPPLY Model 290 (PO200)-s=Tes zudne IR AD
+ Input: 105-125/210-250 VAC at 47-63 Hz - Line regulation: +0.05% - Three For more demanding systems (e.g. with hard disks)
g surfaces + On o UL + CBA certified + Output rating: 300 watts

Part Ho. Output Stze Weight Price

EMAS/6B  5vEIA/GV@25A AWLx4Wx2wH 21bs $20.95

EMAS/BC  SVGGBA'BVGSA  SWLx43Wx2hH 4Ibs $39.95 IBM MEMORY EXPANSION KIT

COMPAQ COMPATIBILITY

POWER SUPPLY 'SVDCﬂ 7.6 AMP, 12VDC & 1.5 AMP SWITCHING

il ovines 115 0 S it 6o Svic o s smeroik | SAVE HUNDREDS OF $38 BY UPGRADING

" JE664 EPROM PROGRAMMER g | | femtcond S INT XS QA SRS ROl 5 . or2for MEMORY BOARDS YOURSELF!
8K 1o 84K EPROMS — 24 8 26 Pin Packages r PSBAVOS & 0.0 $34:057 959951, | went s i il i eow phen v 2 444 2 s

KEPCO/TDK 4-OUTPUT SWITCHING POWER SUPPLY | in 84K byte incraments. The kit is simple to install — just inser the
« Ideal for disk drive needs of CRT terminals, microcomputers and | nine 84K RAM chips In the provided sockets and set the two groups.
* Input: 115/230VAC, 50/60Hz « Output: +5\.rq5,unp +Hvea of swilches. Directions are Included.

+ Programs and vahdabes EPFROMs - Checks for croperty srased EPROMs.

video games
1.8 Amp, +12V @ 2 Amp, -12V & 0.5 Amp + UL recognized - CSA certified

"'“"’""".}.fm..m-';...m P A L Sianr T <6318 1AH - WelghE 2 i IBM64K  (Nine 200ns 64K RAMs) .. ... $49.95
e o s e S AL A S o il AL UMM, ol TRS-80 MEMORY EXPANSION KIT
3“ = POWER PAC INC. REGULATED POWER SUPPLY TRS-80 to 16K, 32K, or 48K
i Kb + Parfect for computer systems - Output: +5VDC € 11 Amps, ~5VDC @ 1 Amp, **Model 1 =  From 4K to 16K Requires (1) One Kit
et [ £445 RT3 +12VDC @ 2 Amps, -12VDC @ 0.5 Amp and +24VOC @ 3 Amps - Cver- Model 3 =  From 4K to 48K Requires (3) Three Kits
B The e ] voltage protection + Sire: 12%°L x 6%'W x 4%H - Weight: 17 Ibs. - Spec incl Colr = From 4K to 16K Roquires (1) One Kit
mmum-y\m:?::“mmmmmzmkm : PE2922: s S A AT S A $69.95 """"‘_"::':l"" ""':"":'“""“‘m_i-' Raguinnd
ol vstoseys bbbl gl s T 4-CHANNEL SWITCHING POWER SUPPLY TRE-16K4 7500 10r Model | oor et 1098
S chounds e DALE peont e, .o TN e 30 SRpt 1 ot 4 - Wroprocessos, minl-computer,ismminel meeical equipment and process - g 10CMOdaL L., o s .
Frogramymen mchades one M 1EA Jampes Mo (2 kil beiow) g 5_ VDCETA ;tmm 1zvncm.-. Line regulations: *0.2% * Ripple: THS- an Color 32K or EdK Conversion Kit
JEGG4-A EPROM Programmer. . $995.00 il eV p-p - 1% - > A5V hain
& Tasled Dochaden AT 6A Modade) output ﬂm Size: 6%'L x \\-wu 15/16™H « Waight: 1% Ibs. Easy with 8 oa. 4164-2 (200ns) 64K
JESGS — n:ﬁng:ﬁmwln?;mmmwm FCS604A..................-.-- - $69.95 color with D, E, ET, F and NC circuil boards 1o 32K
::— oot 1 b e computer fo manputats. son and Swﬂching Power Supply for APPLE Il, I+ & Ne™ Alzso converts TRS-80 color computer f to 84K Flex DOS or 05-9
P compusars o wthan + Can drive four floppy disk drives and up to eight expansion cards m&m AN HibLon M cowsers YT
ﬁ:’&;"ﬁ:&”ﬁﬁﬂ?“"‘:&' P e e e oo on s it e Aole oanarifer o TRE-SAK2: oo s
SOFTWARE WRITTEN Fully regulated +5V @& 5A, +12V @ 1.5A, -5V @ .5A -12V @ 5A
THE TRS-BO® MODEL |, LEVEL Il COMPUTER WILL ALSO BE PROVIDED. P " u Lm
+ Direct plug-in power card included + Size: 9%"L x 3%"W x 24"H -
JEGS4-ARS 7o oy i .- $1195.00 GOCt iy b hond B R s UV-EPROM Eraser
o T e et KHPOO0T L it b receins ceveneensn.. $79.95 | 8 Chips — 51 Minutes | -.-"‘
Pt Ml [t o s B0 564 b e seopet Py e 5 0 M | 640,00 Minimiim Order — U.S. Funds Only  Spec Sheets — 30¢ each -
s s CPPOA il oo N BN s PN California Rosidents Add 6% % Sales Tax  Send $1.00 Postage for your - =
e " e e s Sﬁiﬂnm— Add 5% plus $1.50 Insurance  FREE 1984 JAMECO CATALOG B i
T aom % mowessewsn  sum | Send S.AS.E for Monthly Sales Flyer! Prices Subject to Change : 8
et i — AT, " _ Erases 2708, IT18, 2732, 2784, 2518, 2512, 2564, Eranes up to § chips 6'
T ;
== =< |lameco | e e
am  om B e = ! :-gvlq-:nlggl‘hx:mbﬁhwu o mmﬂ only g
s —— — | A ELECTRONICS JESS R
DE-4 uv-erromEr $79.95 | 3
— 1355 SHOREWAY ROAD, BELMONT, CA 94002 o Ll ~ g
fi0/s4PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 | UVS-11EL Replacement Bulb ..§16.95
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QUALITY SPECIALS

DATA SHEETS ARE PROVIDED FREE
WITH ALL INTEGAATED CINCUITS LISTED BELOW

DESCAIPTION

PERSONAL DEFENSE AND PROPERTY PROTECTION
UTILIZE SPACE AGE TECHNOLOGY.

H CAU'HON THESE DEVICES CAN BE HAZARDOUS AND MAY SOON
BE ILLEGAL,

TOUCH SENSITIVE LIGHT DIMMER SWITCH 0
NTARY TOUCH TO SENSOR -\.A'l TURNS LIGHTS OH

on Orr PROLONGED TOUCK GRADUALLY

BRIGHTENS A SLOW CLOG T ALLOWS AUTOMATIC

SLOW CAMING TO OFF IDEAL FOR SOLYING EHILDS FEAR

OF DARK BEDAOOM

RODI4 CMOS DIVIDER | C HAS TRUTH TABLE SELECTABLE iNPUT
TO ¥IELD ONVIDE BY 10100 1000 OR 10000 CUTPUTS

7.00 IPGSK. . $39.50
0 :SI';:SD;; PAINFIELD CROWD CONTROLLER PPF10

Plans 51503 PPF1K 3
S BLASTER— Provides a plasma discharg

BLS10........... . Assembled..... R
BLS1... Plans .. $10.00 BLS1K.. ..$59.50
S;(‘.:CKERIP&HALYZING DEVICE — Very lnl|M|daIlr|;| and
Elfecive
SHGED L. . o, Assembled $99.50
SHG6..._. Plans. . $10.00 SHGG ..579.50
RUBY LASER RAY GUN — intense visible red beam burns and
[ welds hardest of metals. MAY BE HAZARDOUS,
A RUB3AII Parts Available for Completing Device$15.00
CARBON DIOXIDE BURNING, C! ING LASER — Pro-
Loy ducesa connnuousbeamutmghmy MAY BEHAZARDOUS.
LC5. All Parts Available for Completing Device. $15.00
=4 VISIBLE LASERLIGHT GUN — produces ntense red bearm for
=] sighting, spotting, etc. Hand held complete.
LGU3. .Plans..$10.00 (Kit & Assembled Units Available)
-] IR PULSED LASER RIFLE — Produces 15-30 watt infra-re.
pulses at 200-2000 per sec.

Lo DC TO SMHZ Six DECADE MOS UP COUNTER WiTH &
DECADE LATCH AND MULTIPLEXED BCD OUTPUTS AMD
DIGIT STROBES ACCESS 7O LSO, LATCHES ALLOWS
ATTACHAUNT OF PRESCAL ERS FOR COUNTING 10500 MHZ
14 PN DHP ALITOMOTIVE MARINE ANT- nq:"nlamu LOCK
CIRCUIT HAS S840 4-OIGIT COMBINATIONS WiTH 25
MICROAMP STANDEY “SAVE MOOE FOR VALET PARKING

MULTIPLIER CETECTOR | C FOR ANALDG SIGNAL PRO-
LSS T

PHA
UP TO 100 Mz PLL DESIGN AN SYMCH AM
DETECTION Of GENERATION TRIANGLE TO SINEWAVE
CONVERSIGN OR FRECUENGY TRANSLATION

PRECION WAVEFORM G{liv‘l'Dﬂ 1 PACOUCES SINE
mm[ TRIANGLE SAWTOOTH PULSE WAVEFORMS

[ FROM 001 Hz TO |
W FOR PRECISION PLL TEST INSTAUMENTS.

HIGH FAECUEMCY PHASE LOCKED LOOP (PLL) IC FOR
BOTH ANALOG AND DIGITAL COMMUNICATIONS 0 %+ TO
My

USES INCLUDE FM DEMOCULATION. FRECUENCY
SYNTHESIS FSK COOIHG CECODING IMODEM DTL TTL
ECL LOGIC COMPA’

INTRUSION ALARM OFTICAL nun!czlvil 1C NELDS I
LED. PHOTO DIODE & PASSIVE PARTS TO BE COMPLETE
OPTICAL TRANSCEIVER SYSTEM CAM BE FAIALY OPEN TO
AMBIENT LIGHT WITHOUT FALSE ALARME

LRG3 All Parts & Diodes Available... ,$10.00
BEGINNERS LOW POWER V!SIBLE I.ASEH - Choice of
LALL ETFECT SENSOR FOR MAGHETICIELO CHANGES T0O red, yellow, green — provides an f manac
O OPERAYETHE MALL SWITCHES OUTRUT IS & light:
uNea:I ..'.’:"f'cm-:cfﬁot';':::x 1o FIELD INTENSITY LHC2........ Plans........$5.00 LHC2K .. ..$29.50
SENEITIVITY AND FLAT RESPONBE ) Pt Pate o s SNOmOPEHn PHONE — Allows user mcﬂlhlsnremsesand listen
= ey i in without phone ever ringi
ST L DS o e 3 she2 38950
$ e c SNP2.. fans........$9.00 SNP2K. . Plans/Kit. .. $59.50
;:,;L.::'u:g',,g;'gaz,%";,g;::{;::éu:,;.(%“;; T: U ‘I;DNG t? "GE WIFELESSS MIKE hMmlal.'ure ::al\ﬂce clearly
DIVIDUAL CALIBAAT :I AT 280 H!Es(‘.{l!lu‘? ansmits well over one mil uper sensitive, powerful
MAGNETIC SENING GRVICES § Fin DIp 0 HICHING Y MPT1. Plans......S7.00 MFT1K... PlansiKit .. $39.50
WIRELESS TELEPHONE TRANSMITTER — Transmll‘s both
(W sides of phone conversation aver one mile, shuts off automahcaliga
Go LDSMITH VWPMS ... Plans......$8.00 VWPMSK.. Plans/Kit. .$34
T TALK & TELI.. AUTOMATIC TELEPHONE RECORDING
- m - Y $E¥ICE Great for munltonng telashme use. 15
AT2 .Assemble 324,
CORPORATION PNV TAT2. ... Plans.......$5.00 TAT2K. _Plansikii_$14.50

T20E. Industrial Park Dr., Ilmohomr NH 03103
PHONE ORDERS WELCOME (803,

FREE CATALOG OF I‘JE\'A‘I DEVICES

POSTAGE—ADD §% PLUS $1.580 INSURANCE, C.0.D. £2.00 EXTRA
SATISFACTION FULLY GUARANTEE|

Qur phuﬂe is open for nrdersanytme Technicians are available 9-11
a.m., Mon-Thurs for those needing assistance or information. Send
for free catalog of hundreds more similar devices. Send check, cash,
MO, Visa, MC, COD to: INFORMATION UNLIMITED
DEPTR8.P.0 Box 716. Amherst. N H 03031 Tel- 603-673-4730
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= A
wITH POPULAR IC CHIPS
TUSA | vewucoe o s Snawnecha v sowveren : S DESIGNER’S NOTEBOOK
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!

5.6 VOLTS @ 750 MA
6 VOLTS @ 150 MA
12 VCT @ 200 MA

18 V. @ 650 MA

LINES 1 THROUGH 8 £ 20,

DB25 MALE TD FEMALE.

10 FEET SHIELDED.
511.00 EACH

MIKE
CONNECTOR

&>

5 CONDUCTOR IN-LINE PLUG
AND CHASSIS MOUNT JACK.
TWIST LOCK STYLE, SAME AS
SWITCHCRAFT 12CL5M
$2.50 PER SET

7 CONDUCTOR
RIBBON CABLE

18 VOLTS @1 AMP
24 VOLTS @ 250 MA
24VCT @1AMP
42VCT @1.2 AMP

MULTI-
SWITCHES

WALL
TRANSFORMER

ALL ARE 115 VAC
PLUG IN

4VDC @70 MA

6 VDC @100 MA
6 VDC @ 500 MA
15 VAC @ 300 MA
16.5 VAC @ 10 VA
17 VAC @ 500 MA

$2.00
$2.50
$5.00
$3.00
$3.50
$4.00

3 STATION
NON-INTERLOCKING

EACH OPERATES

INDEPENDENTLY.
13" BETWEEN

MOUNTING CENTERS
$1.75 EACH

5 STATION
INTERLOCKING

MADE BY ALPS
3-2PDT AND
2-6PDT

SWITCHES ON FULLY

SPRING LEVER
TERMINALS
DR
TERMINALS

GREAT FOR SPEAKER ENCLOSURES
OR POWER SUPPLIES.

$1.00 EACH 10FOR39.00

INTERLOCKING ASSEMBLY,
3%" BETWEEN
MOUNTING CENTERS.
$2.50 EACH

5 STATION
NON-INTERLOCKING

SAME AS ABOVE, EXCEPT
EACH SWITCH OPERATES
INDEPENDENTLY.
$2.50 EACH

3 -2PDT SWITCHES.

METER

W THIS 2-1/4"
SQUARE METER
AI{MEASURES

SPECTRA-STRIP RED MARKER
STRIP 28 GA STRANDED WIRE
$5.00 PER ROLL (100 FT.)

COMMUNICATION
MICROPHONE

CONNECTOR

[]
=0
SOLDER TYPE SUB-MINIATURE
CONNECTORS USED FOR
COMPUTER HOOK UPS.
DB-15 PLUG $2.75
DB-15 SOCKET .
DB-15 HOOD
DB-25 PLUG :
DB-25 SOCKET  $3.50
DB-25 HOOD $1.25

NEWC.B STYLE MIKE WITH
PUSHS.P.D.T. SWITCH
$5.00 EACH

*SPECIAL PRICE*

8 TRACK RECORD/PLAY TAPE DECK

MORSE
MODEL 944

8 TRACK RECORD WITH AUTO STOP. NOT FULLY FUNC-
TIONAL. REMOVED FROM ASSEMBLY LINE FOR MINOR
PROBLEMS. IDEAL FOR PARTS. EACH UNIT CONTAINS
SWITCHES, LIGHTS, TAPE MOTOR, BELT, WHEELS,
PULLEYS, PRE AMPS, TAPE HEADS, ETC

$4.00 EACH

10 for $35.00

2K 10 TURN

MULTI-TURN POT

PECTR
ﬂjSECOL

SWITCHES

MINI-PUSH BUTTON

SP.ST MOMENTARY
NORMALLY OPEN

PUSHBUTTON
POWER SWITCH

“PARALLEL”
PRINTER
CONNECTOR

SOLDER STYLE
¥

2 CHANNEL LIGHT ORGAN

EASILY HOOKS INTO STEREO 5P

EAKERS

AND ALLOWS 110 VAC LIGHTS TO DANCE
WITH MUSIC. TWOD SEPARATE 110 VAC {
QUTPUTS FORHIGH AND LOW FREQUENCY '\
AUDIO SIGNALS. USE TWO ORGANS FOR

STEREQ
$6.50 PER UNIT

COLOR LIGHT STRING AVAILABLE $1.T5EA

LINE CORDS

- —— 1
TWO WIRE
6 18ga TWO WIRE
3 FOR $1.00
THREE WIRE
18 INCH 18ga THREE WIRE
2 for $1.00
8 FOOT 18ga THREE WIRE
$2.00 EACH

SOLDERING

5 KEY

MNORMALLY OPEN SWITCHES.

NORMALLY OPEN SWITCHES

ASSEMBLY

$1.00
EACH

CONTAINS 5 SINGLE-POLE

“PARALLEL"
DATA CABLES.
5.50 EACH

1.D.C. MALE

RIBBON CABLE,
58.00 EACH

MEASURES 3 3/4" LONG

6 KEY
$1.25
s EACH

CONTAINS 6 SINGLE-POLE

MEASLIRES 4 1/4" LONG

TRANSISTORS

2ZNTOE 5 for $1.00
2N2222A 4 for $1.00
PN2222 8 for $1.00
2NZ904 4 for $1.00
2M2905 4 for $1.00
2N2907 4 for $1.00

SMOKE DETECTOR

BATTERY
OPERATED

BRK MODEL #79R

UL APPROYED

SVOLT BATTERY OPERATION
FORCEILING OR WALL MOUNT

$8.00 EACH 2 FOR $15.00

DOUBLE POLE POWER SWITCH
PUSH-ON. PUSH-OFF
$1.00 EACH

*MOD 534-T161
$5.00 EACH
EDGE
CONNECTORS

ALL ARE .156" SPACING

10 PIN EDGE
CONNECTOR
TRW #50-10A-20 $2.00 EACH

18/36 GOLD

NEON W/ RESISTOR
DIREGT

=—="— (peraTiON

7 for $1.00 FROM 120 VOLT

SOLDER EYELET $2.00 EACH

22/44 TIN
P.C. STYLE; NO MOUNTING EARS

1/4" BUSHING
35¢ EACH
10 FOR $3.25
100 FOR $30.00
SPECIFY COLOR
RED. BLACK. WHITE.
GREEN. YELLOW

SOLID STATE
77w BUZZER

STAR =SMB.06L

6 YDC

TTL COMPATIBLE
$1.00 EACH
10 FOR $9.00

$1.50 EACH 10 FOR $14.00

. 120V INDICATOR
L — T

NEON INDICATOR. RATED
120 V 1/3 W. MOUNTS IN
5/16" HOLE . . . RED LENS.
75¢ EACH
10 FOR $7.00

100 FOR $65.00

CAPACITORS
2,000 mfd. 200 VDC
13/4"DIA. = 5" HIGH
3,600 mfd. 40 VDC
13/8°DIA. = 33/4"HIGH $1.00
6,400 mfd. 60 VDC
13/8°DIA. - 41/4" HIGH
22,000 mid. 40 VDC
2°DIA. - 6" HIGH
31,000 mfd. 15 VDC
13/4°DIA - 4" HIGH
72,000 mfd. 15 VDC
2°DIA - 43/8"HIGH

185,000 mfd. 6 VDC
21/2°DIA « 41/2°HIGH

$2.00

§2.50
$3.00
§$2.50
$3.50
$1.50

CLAMPS TO FIT CAPACITORS 50¢ sa.

22/44 GOLD

$2.00 EACH

PC.STYLE  0FoR $18.00
28/56 GOLD

28/56 GOLD PLATED CONTACTS
156 CONTACT SPACING

$2.50 EACH 10FOR$22.00

TALOG FREE!
SLIDE } POTS

100K linear tape
2" LONG

15/8" TRAVEL  75¢ EACH
500K linear taper

27/8" LONG

13/4" TRAVEL  75¢ EACH

DUAL 100K audio taper

31/2" LONG

2 1/2" TRAVEL. $1.50 EACH

CRYSTALS
CASE STYLE HC3a/U
COLORBURST
3579.545 KC
$1.00 EACH

2 MHZ
$3.50 EACH

METAL OXID
VARISTOR

G.E » VB2ZA12
50 VOLTS, NOMINAL D.C
VOLTAGE. 5/8" DIAMETER

2FOR $1.50

SOLID STATE __
. RELAY

HEINEMANN ELECTRIC
#101-5A-140—5 AMP
CONTROL: 3-32VDC
LOAD: 140VAC 5 AMPS
SIZE: 27X 1" X %" HIGH
$5.00 10 FOR $45.00

FREE! FREE!

L.E.D.’S
STANDARD JUMBO
DIFFUSED

RED 10 FOR $1.50
GREEN 10 FOR $2.00
YELLOW 10 FOR $2.00

FLASHER LED
5 VOLT OPERATION
M " ReD yumBo sizE
$1.00 EACH
Bl POLAR LED
2FORS170

SUB MINI LED

079" = D98"
RED 10 FOR $1.00
200 FOR $18.00
GREEN 10 FOR $1.50

POWER SUPPLY

WILL S

TOLL FREE ORDERS ONLY
1-800-826-5432

(ORDER ONLY)

(IN CALIFORNIA: 1-800-258
ALASKA. HAWAIIL

OR INFORMATION

{213) 3808000

THIS SUPPLY WAS USED TO POWER
AN B TRACK/CASSETTE UNIT IT

INCLUDES A SMALL PRE-AMP TO
BOOST SIGNAL LEVEL
RCA PLUGS FOR LINE IN/OUT

W/ PRE-AMP

UPPLY APPROX. 18 VDC AND

$4.50 EACH

-6666)

905S. Ver

75¢ EACH 10 for $6.00
6 VDC RELAY
SUPER SMALL
@ GOLD COBALT
CONTACTS.
HIGHLY SENSITIVE, TTL
DIRECT DRIVE POSSIBLE.
6 V, COIL RES. 220 OHM.
137167 = 13/32" = T/16”
$1.50 EACH 10 FOR §13.50
13 VDC RELAY
10 AMP @ 120 VAC
ENERGIZE COIL TO
COIL: 13 VDC 650 OHMS
SPECIAL PRICE $1.00 EACH
« 14 pin style A
» 3 amp contacts e
i'h'a
120 volt a.c. coil 1
* Used but fully tested 8
specify coil voltage
LARGE QUANTITIES AVAILABLE

MINIATURE
SPDT RELAY,
RATED 1 AMP AT 30 VDC:
OPERATES FROM 43 TO
AROMAT » RED-6V
CONTACT: SPNC
OPEN CONTACT
4 PDT RELAY
=24 volt d.c. or
$1.70 EACH
SOCKETS FOR RELAY 50¢ sach

UL L °
ANNEEEIRE

mont Ave. P.O. BOX

MINIATURE TOGGLE SWITCHES

ALL ARE RATED 5 AMPS @ 125 VAC

S.P.D.T. S.P.D

(on-on)
P.C-STYLE.
NON-THREADED ]
BUSHING .
75¢ EACH
10 FOR $7.00

S.P.D.T.
(on-oft-on)

NOMN-THREADED)
BUSHING

PC. STYLE

758 EACH

10 FOR $7.00

i
%)

IR
(ORR

Los Angeles, Calil. 30006

CIRCLE 12 ON FREE INFORMATION CARD

B
(on-on)
SOLDER LUG
TEAMINALS
$1.00 EACH |
10 FOR $9.00

-100 FOR $80

S.P.D.T.

(on-on)
P-C LUGS
THREADED
BUSHING
$1.00 EACH
10 FOR $9.00V
100 FOR $80 00

S.P.D.T.
(on-off-on)
SOLDER LUG
TEAMINALS
$1.00 EACH

10 FOR $9.00
100 FOR $80.00

D.P.D.T.
(on-on)
SOLDER LUG
TERMINALS
S200EACH
10 FOR $19.00 ¥
100 FOR $180 00

pE

LED HOLDERS
TWO PIECE HOLDER
10 FOR 65¢ 200 FOR §10,00
CLEﬁR CLIPLITE
MAKE LED A FANCY
INDICATOR. CLEAR
PHOTO-FLASH
CAPACITORS
11/8% =7/8%
2 FOR $1.50 10 FOR §700

FOR JUMBO LED
OLDER
3
4 FOR $1.00
170 MFD 330 VOLT

750 MFD 330 VOLT
27 HIGH = 1 1/4” DIA

$1.25EACH 10FORS$11.00

QUANTITIES LIMITED
MINIMUM ORDER $10.00 e
USA: 5250 SHIPPING ===
FOREIGN ORDERS
INCLUDE SUFFICIENT
SHIPPING
CALIF. RES ADD 6 1/2°

VLA

NO COD!

#861 H390100

1

(]
(4]



STATIC RAMS = CRYSTALS Y 74LS00
Gl ; 32.768khz 1.95 lf 74 748157 .85
x4 (450ns 8080 395 o 74LS02 25 74LS158 .50
P 8085 4,95 74LS03 .25 74LS161 .65
8087 175.00 74LS04 .24 T4ALS163 .65
8088 29.95 74LS05 .25 74LS164 .69
8 74LS08 .28 T4LS165 .95
74LS09 .29 74LS169 1.75
74LS11 .35 74LS173 .69
bl . 74LS14 .59 74LS174 .55
HM6116LP-3  2048x B (150ns, (LP) ®. 74LS20 25 74LS191 .89
kbl 21028 (15ons - 74LS21 29 7415193 .79
LP = Low Power % 74LS27 29 7415194 .69
’ 74LS30 .25 74LS195 .69
DYNAMIC RAMS os ll raiss2 23 raiszat a9
4116-250 163841 (250ns 8/7.95 : : ;
4116-200 163841 (200ns 8/12.95 10.738635 2,95 | 74Ls38 35  74Ls241 .89
4116-150 16384 %1 (150ns 8/14.95 14.31818 205l TALS4Z0 401" 7AL242 99
4164-200 65536 1 (200ns) (5v) 9/49.00 15.0 295 | 741847 75 7415243 .99
4164150 65536 1 (150ns) (5v) 9/49.00 16.0 2.05) [l 74L8511RL .25 T4L 524450129
TMS 416415 855361 (150ns) (5v) 8.95 17.430 7aLS73. .30 [TALS2€Y1 .50
Sttt by 14 - 74LS7T4 .35 = 74LS257 .59
259 6.90 - 74LS75 .39 7415258 .58
EPROMS e o s T8 i o
1024 x 8 (450ns 395 [l 8275 29.95 ] ;
20488 (450ns) (5v) 395 8.95 DISCRETE W 7stss6 30 74is2s8 55
o bl i) e 8.50 KBP0Z Bridge .a5 | 74LS90 55 74LS273 148
4096 x 8 (450ns) (5v) 5.95 5.50 3.85 1N751 5.1v zener .25 T4LS592 .55 T4LS279 49
4096 x 8 (450ns) (5v) 4.95 6.50 MMS58167 12.95 12v zener .25 74L593 .56 7415280 1.98
40968 (250ns) (5v) 8.95 MSM5832 3.95 2 7418107 30  74L5283 .69
proviot vl A 74LS109 .39 74LS290 .89
40968 (250ns) (m (21vPGM) 9.95 74LS112 .39 7415203 .89
4096 x 8 (200ns) (5v) (21vPGM) 13.95 TALS122 45 74LS290  1.75
27128 16384 x 8 (300ns) (5v) 20.95 A A TiE (0 B TAL HIZIRRA R
5v = Single5voltsupply 21vPGM = Programat 21 Volts sou ND CHIPS 74LS126 .49  74LS367 .45
SPECTRONICS CORPORATION TiLS13s 9 raLsars 1%
EPROMERASER PE-14, Schipcapacity 83.00 AY3.8910 1295 74LS136 39 745374 1.9
74LS138 .55 T4LS377 1.39
RESISTOR ORDER TOLL FREE 7Sl 13 rasws 110
} 7405393  1.19
e, cans%n 74LS151 55 74LSed0 220
FILM ALL STANDARD 8 pin ST 3 7418154 190 7alSess 430
VALUES FROM 1 OHM 14pinST 15 12 - = 74LS156 .69  74LS688 2.40
TO 10 MEG OHM 16pinST 47 13 ;
18pinST .20 .18 74800
20 pin ST 29 27
50PCS./VALUE .025 220inST 30 o7 74500 32
100PCS./VALUE .02 2a4pinST 30 .27 - — 74502 35 745912 56
1000 PCS.IVALUE .015 28pinST 40 .32 74504 35 745124 275
40pinST 49 .39 (CALIFORNIA RESIDENTS) 74505 35 ;i
DIP 84pinST 425 call TA518 85
ST = SOLDERTAIL ;ﬁ '35 it o
SWITCHES SpinWW 59 .49 74311 38 rasrme 230
4POSITION .85 1pinww 69 .52 W D-SUBMINIATURE CONN ECTOHS 74520 35 745280 195
5POSITION 00 18 g : Ww 95 ‘o I DBOSP  Male 9 Pin D-Sub 74832 A0 745287  1.90
eoimor ol ey 8 RRRS Wiohtds, i 8 R
7POSITION i
Lol oo Il 320w 138 132 Wl DB25SR Female 25 Pin Right Angle PC 7400
28 pinWW 1.69 1.49 il GREY HOOD for DB25 Connectors 7400 19 7447 69
MISC. 40pin WW 1.9 1.80 IDC CON NECTOHS 7402 19 7473 34
WW = WIREWRAP Pin Ribbon Socket 7 :
ULN2003 7404 19 7474 33
3242 16pinZIF 6.85 call 34 Pin Ribbon Socket 7405 25 7475 45
24pinZIF  7.95 call 50 Pin Ribbon Socket 7408 20 7476 35
MC3470 28pinZIF  8.85 call 34 Pin Ribbon Edge Card 7407 29 7486 35
AY5-1013 ZIF = TEXTOOL 16 Male Pin DI 1.65 7408 24 7490 135
COMB116 (Zero Insertion Force) 50 Conductor ﬁmmn Cable  1.38/ft. : ]
7410 19 7492 50
7411 25 7493 35
7418 25 1418 a9
BARGAIN llllﬂTEllS CORNER | YUMBO LEDS 417 25 74132 45
. S 1.19: 1og:p 7420 .;g 74151 55
: i i 41 1.25
LM338K . voLtAct recuLaTon fl§ RE0_ 10 09 7430 Ho 74157 5
« ADJUSTABLE OUTPUT:+1, ZVTO+33V YELLOW .18 15 ;:333 g mg 1%
+ 5 AMP-CONTINUOUS, 7 AMP PEAK MOUNTING HARDWARE 7442 49 74192 79
T y 33 9 5 10EA. 100/.09EA. 50V, .05¢ EACH 7445 .69 74193 .79
+ TO-3 PACKAGE :
ALKAC , MONOLITHIC
TR 1 6 2 o R, : DISPLAYS O1uf-mono 50V .14 CMOS
02 UART MAN72 CA3" .99 [l .047uf-mono 50V .15 4001 25 4089 .29
DISK'CONTROLLERS I Ff 2o 12 e o @i 3
FND-357 CC.375" 1.25 [l *
S FND-500 CC.5" 1.49 E'-Emg“’“c
1771 FM- 1BM3740 ~.$6.95 FND-507 CA.5" 1.49 1uf
1791 £M/MFM INVERTED BUS - 31 4.95 2
1793 £M/MFM TRUE BUS | '$14.95 ELCOMP -
2791 '« oArAsepasatons cioek . $24.95 812 79
Hardware Handbook T=T0220 K=TO3
2793 .ioata SEPARATOR & GLOCK $24.95 Mfr's Specs: LOGIC, T L=TO82
2797 wioaraseranatonasieseect $24.95 Bl MEMORY, MPU's & more 201 Pmnamw HEAT SINKS
Y 95 M E TO-3style 95
SPECIALS END 10-31-84 800 pos *14 44000uf 30V 3.95 TO-m,:lyI- 35 74C026

PARTIAL LISTING ONLY - PLEASE CALL OR WRITE FOR FREE CATALOG.

VISIT OUR RETAIL STORE

3 ] » HOURS: M-W-F, 9-5
=

: JDR Microdevices

Q 1224 S. Bascom Avenue, San Jose, CA 95128

i 800-538-5000 » 800-662-6279 (CA)

- (408) 995-5430 © Telex 171-110

a‘(: ¢ Copyright 1984 JOR Microdevices APPLE IS A TRADEMARK OF APPLE COMPUTER co. *ubstitule manufacturer
196 CIRCLE 74 ON FREE INFORMATION CARD

T-Th., 9-9 Sat. 10-3

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

TEAMS: Minimum order $10. For shipping and handling Include
$2.50 for UPS Ground and $3.50 tor UPS Air. Orders over 1 |b. and
foreign orders may require additional shipping charges — please
conlact our sales department for the amount. CA reside
include 6% sales lax, Bay Area and LA residents include 6"
subject to change withoul notice. We are nol responsible for
typographical errors. We reserve the right to limit quantities and to

must
Prices

All merchandise subject to prior sale



NEW FOR IBM
MAXIMIZER

PC PEACOCK

COLOR GRAPHICS ADAPTER
BY MA SYSTEMS

* MED. RES. 320x200

* HIGH RES. 840x200

* COMPOSITE AND RGB OUTPUT FOR ALL
STANDARD MONITORS

% LIGHT PEN INTERFACE

X CARACLEL PORT STANDARDL ES- MODE

- 1

* 2 YEAR WARRANTY! 323985

* PLUS FULL IBM COMPATIBILITY

JOR 16K RAM CARD

+2 YFAR WARRANTY

* EXPAND YOUR 48K APPLE TO 64K

* USE IN PLACE OF APPLE
LANGUAGECARD

BAREPC CARD 9.95

JOR I'IllFHEIIIHT DISK DRIVE

* 100% APPLE COMPATIBLE—35 TRACK
* 40 TRACK WHEN USED WITH OPTIONAL CONTROLLER
*1 YEAR WARRANTY

+» TEAC MECHANICS—DIRECT DRIVE 316935

MA SYSTEMS FD-35

* DIRECT REPLACEMENT FOR
APPLE DISK I 17995
*SHUGART MECHANISM —MADE IN U.S.

40 TRACK CONTROLLER CARD *49*

MONITORS

BMC MONITOR STAND

. — Your Display Will
= Tilt & Swive

MONOCHROME
BMC BM JJ1201G GREEN 12" .....
BMC BM 12EUY 18 MHZ AMBER . ..
BMC BM 12EUN 18 MHZ HIGH
RES GREEN

s2Qes
TEST.

. *8g9ee
I1 39!1!

811500
. *169%

BMC BM-AUS181U COMPOSITE 13 279
NO C.0.D. ORDERS PLEASE

BMC BMN-80 PRINTER

* 80 CPS DOT MATRIX PRINTER
MODEL PA: 800 * PRINTS BI-DIRECTIONAL IN 40, 80,
71 OR 142 COLUMNS IN NORMAL,
DOUBLE WIDTH OR COMPRESSED

* PRINT SUPERSCRIPT AS WELL AS
SUPERB GRAPHICS IN CHARACTER
OR BIT IMAGE

TA" non TM™ 100-2

* SAME DRIVE
AS SUPPLIED
BY IBM

* DS/DD - 320K

19900

TEAG FD-55B HALF HEIGHT

* 6ms STEP RATE

+ DS/IDD

* INCLUDES
INSTRUCTIONS

$15900

BUY 2 FOR 3299‘"’

AND GET FREE MOUNTING BRACKETS!

OMNIGRAPH

BY MA SYSTEMS
PARALLEL GRAPHICS INTERFACE
FOR APPLE Il & lle

% HIGH RES. MULTICOLOR

RAPHICS
* CENTRONKCS STANDARD $7995
FOR EPSON, OKIDATA.

* SCREEN DUMP, ROT&TION
INVERSION, ZOOM, AND MORE!
*1YEAR WARRANTY!

ALL WITH A 2 YEAR WARRANTY
VIEWMAX-80 $159°%
* 80 COLUMN CARD FORAPPLEI +
VIEWMAX-80e $129°8
» 80 COLUMN CARD FORAPPLElle
* 64K RAM EXPANDABLE TO 128K
GRAPHMAX $12998

+ HIGH RESOLUTION GRAPHICS
*PRINTERCARD

5-1/4 DISKFILE

* ATTRACTIVE,
FUNCTIONAL DISK
STORAGE SYSTEM

* 75 DISK STORAGE
CAPACITY

" 15169

* 1 YEAR WARRANTY

* PARALLEL PORT

* SOFTWARE INCLUDED:
OPTIONS:

BY SIGMA DESIGN
% MULTI-FUNCTION CARD
* 64K TO 384K RAM
* SERIAL PORT 3 00
* CLOCK CALENDAR 259
CLOCK UTILITY, RAM DISK
AND SPOOLER.
* SECOND SERIAL PORT
* GAME ADAPTER

OTHER ACCESSORIES
FOR APPLE II

THUNDERCLOCK  $129°%°

* OFFICIAL PRO DOS CLOCK CALENDAR
*100% MOUNTAIN SOFTWARE COMPATIBLE
+ BSR CONTROL OPTIONS AVAILABLE

KRAFT JOYSTICK 33995

+# SELF CENTERING
* AXIS ISOLATION

APPLE I:UHI’ITIBLE
POWER SUPPLY

* USE TO POWER APPLE
TYPE SYSTEMS
* +5V @ 4A +12V @ 2.5A
-5V @ .5A —12V @ .5A
* APPLE POWER CONNECTOR
* INSTRUCTIONS INCLUDED

NASHUA DISKETTES

5% " WITH HUB RING
MD1SOFT,5S/SD .... "
MD1DSOFT, SS/DD .

MD2D SOFT, DS/DD

MD2F SOFT, DS/4D

MD110 10SECTOR, SS/SD. .. 18"
MD2100 10 SECTOR, DS/DD . 307
8" WITHOUT HUB HING
FD1SOFT,SSISD .

FD1DSOFT, SS:'DD
FD2DSOFT,DS/DD .

VERBATIM

DATALIFE DISKETTES
SS/DD SOFT SECTOR
SS/DD 10 SECTOR HARD .

VISIT OUR RETAIL STORE
HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

JDR Microdevices

1224 S. Bascom Avenue, San Jose, CA 95128
800-538-5000 » 800-662-6279 (CA)
(408) 995-5430 ® Telex 171-110

TERMS: Minimum order $10. For shipping and handling Include
$2.50 for UPS Ground and $3.50 tor UPS Air. Orders over 1 |b. and
loreign orders may require additional shipping charges — please
contact our departmenlt for the amounl. CA residents must
include 6% s ax, Bay Area and LA residents include 6':%. Prices
subject to ge withou! notice. We are not responsible for
typographical errors. We reserve the right to limit quantities and to
subslitute manulfacturer. All merchandise subject to prior sale.

Apple is a trademark of Apple Computer Corporation < Copyright 1984 JDR Microdevices

¥861 4380100
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MAL-SST-12 ..
TOUCH TONE DECOOER. BINGLE LINE IN 12 LINES OUT. COMES
COMPLETE WITH P.C. BOARD AND ALL PARTS. NO SOCKETS,
CASE OR POWER SUPPLY.
HAL 56718 5
TOUCH TONE DECODER. SINGLE LINE IM 18 LINES OUT. COMES
COMPLETE WITH P.C. BOARD AND ALL PARTS PLUS SOCKETS.
NO CASE OR POWER SUPPLY
HALECD12 12095
TOUCH-TOME ENCODER. 3 x 4 12 CHARACTER. USE FOR DIAL-
ING. COMPLETE WITH ALL ELECTRONIC PARTS. INCLUDES
SPEAKER FOR AUDIO COUPLING AND L E 0. FOR VISUAL INDICA-
TION, CAYSTAL CONTAOLLED SINGLE IC CHIP & ALUM CASE
MALECD-18 .. ]
TOUCH-TONE ENGODER. 4 % 4 18 CHARAGTER, USE FOR DIAL-
ING. COMPLETE WITH ALL ELECTRONIC PARTS. INCLUDES
SPEAKER FOR AUDIO COUPLING AND LED. FOR VISUAL INDICA-
TION. CRYSTAL CONTROLLED, SINGLE IC CHIP & ALUM CASE
VARIOUS CLOCK KITS
MAL-5314 {Moal Famous Clock Kit) 31295
& DIGIT ELECTRONIC CLOCK KIT, 12 OR 24 HOUR FORMAT, COM:
PLETE KIT LESS POWER SUPPLY ADAPTOR AND CASE. RUNS
OFF ANY 12 YOLT A.C, SOURCE RECUIRES 250 MA
HAL-§37S (Alsrm Clock Kity 51095
# DIGIT ELECTRONIC CLOCK WIT. 12 HOUR FORMAT ONLY.
OPERATE ON 12 VOLTS A.C. OR D.C, HAS TIME BASE ONBOARD.
COMES COMPLETE LESS POWER ADAPTOR AND CASE.
HAL-TS SPECIAL (Student Class KIn 5795
4 DIGIT BASIC ELEGTRONIC KIT. WITH OPTIONS AND PROV)
SIONS TO MAKE IT AN ALARM CLOCK AND A D.C. OPERATED
CLOCK. COMPLETE LESS OPTIONS, POWER SUPPLY ADAPTOR
AND CASE
OPTIOM Y . o.ouoaciinn e .
TO MAXE IT AN ALARM CLOCK
TO u.m! IT A D.C. 12V CLOCK
CLOCKCASE . .......
ONLY WHEN souaHT WITH CLOGK KIT

Rog. $6.50- ONLY $4.50

12¥OLT A.C. ADAFTOI

OMLY WHEN MHT \'ﬂlH CLGCI( Wt
80 HI TIME BASE 3496
CRYSTAL TIME BASE KIT I.lsllia MME389 - COMPLETE

Reg. 34.95- ONLY 5295

HAL

FUNCTION GENERATOR KIT. 1 MZ TO 100 KHZ IN FICE BANDS.
AMPLITUDE HAD OF FSET ADJUSTABLE QUTPUT IMP. 500 OHMS
WAVE FORMS - SINE, SOUARE AND TRIANGULAR AND TTL
CLOCK 0 TO 8Y LEVEL, 200 NS RISE AND FALL TIME. COMPLETE
KIT WITH CASE AND POWER SUPPLY AND ALL ELECTRONIC
PARTS INCLUDING MANUAL

SHIPPING INFORMATION: ORDERS OVER 528 WILL BE SHIPPED
POST-PAID EXCEPT OM ITEMS WHERE ADOITIONAL CHARGES
ARE REQUESTED. ON ORDERS LESS THAN $25, PLEASE INCLUDE
ADMMTIONAL $250 FOR HAMDLING AND MAILING CHARGES.
MICHIGAM RESIDENTS ADD 4% SALES TAX. SEND 20* STAMP OR
SASE FOR FREE FLYER.

COMPLETE 4TS OF # C_BOAROS AVALABLE FOR wNICOAN
FROIICT. WEART A MATIC PAOJECT PUNO MATIC
7

PROSECT, AnG WANY MAMT DTHER KT AVALABLE "r_"'/
HAL-TRONIX, INC. " Sy ﬁ
P.0.BOX 1101 - DEPT.R

SOUTHGATE, MICH. 48185

PHONE (313) 2851782 HALT MAROLD S MOWLARD

TOUCH-TONE DECODER AND ENCODER KITS

CIRCLE 75 ON FREE INFORMATION CARD

PC BOARDS Lt macier
ANP ART SERVICES your produict from
FACE proto types to
PLATES production
ENCLOSURES PARTRONDIN,
WRITE OR CALL Columbia, TN 38401
For Literature or Quotes [615) 381-1143

ND $5.00 FOR COMFPLETE CATALOG

& M DISTRIBUTORS INC

P.O. BOX 266 R15 BOSTON,MA 02180

DIWER S| e

ORGAN & PIANO KITS
ALPHA DX 300

fully
DIGITAL
RS232

Interface

For Free Sound Info

3 Call 1- 800-233-3865

uq‘?(o or write WERSI USA

& Dept. M 8 P.O. Box 5318

Lancaster, PA 17601
S

OPPORTUNITY

WITHOUT RISK.

The biggest improvement in
40 years has made U.S. Savings
Bonds an ideal investment.

A variable interest rate lets
you share in rates offered by
today’s securities market. No limit
on how much you might earn.

What makes this improved
Bond ideal is that you're protected
by a guaranteed minimum. And if
the Bond is held to maturity, you'll
double your money.

Take another look at this
opportunity without risk.

S %
Tak
s::ioc “Wes ﬁ
in Amerlca.

CBU'I. A public service of this publication
Cll and The Advertising Council.

NEW ORLEANS AND WM. B. ALLEN

UP TO
25% OFF

LARGEST FULL LINE INVENTORY OF

HAND HELD METERS

FOR EXAMPLE
FLUKE73 $ 75
FLUKE 75 $ 88
FLUKE 77 $115
FLUKE 8020B........c.cocoevcmencrinrarnnns
FLUKE 8021B.......ccoeecicnnnnnas
FLUKE 8022B...
FLUKE 80248B... A
SOAR SX220 ...
SOAR MES5S40.........ccoonnncieniniannensans

RADIO-ELECTRONICS

ey
w

8

WM. B. ALLEN SUPPLY CO.

ALLEN SQUARE
300 BLOCK NORTH RAMPART, NEW ORLEANS, LA 70112

AS CLOSE AS YOUR

TELEPHONE

CALL TOLL FREE FOR
SAME DAY SHIPMENT ON

DISCOUNT PRICED

TEST EQUIPMENT

18 LEADING MANUFACTURERS IN
INSTRUMENTATION INCLUDING
HUNTRON

CIRCLE 56 ON FREE INFORMATION CARD

UP TO

28.5% OFF

ON
HITACHI SCOPES

SAVE UP TO $480
V212 .. 20MH: (SAVE $164). .$ 451
V222 .. 20MHz (SAVES$191) .§ 524
V422 .. 40MH:z (SAVE $246). .% 679
V650F . .60MHz (SAVE $257)..% 938
V209 .. 20MH: (SAVE $250)..§% 692
V1050F 100 MHz (SAVE $343). .§1252
V089 Veciorscope(SAVE $480). . $1204
V099 . wavetorm (SAVE $468). .§ 882
All Prices Include FREE $50 Probe

CALL TOLL FREE

800 535-9593

LOUISIANA 800 462-9520
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