


TEK2236100 MHZ
OSCILLOSCOPE

THE ANSWER
BY ANY MEASURE

100 MHz scope, counter, timer,
multimeter: All one integrated system.

100 MHz dual
time base scope.
3.5 ns risetime;
sweeps from 0.5 s
to 5 ns/div; alter­
nate sweep; ± 2%
vertical/ horizontal
acc uracy; vert­
ical sensitivity to
2 mV/d iv@
90 MHz.

9-digit fluores­
cent display.
Dig itally acc urate
readouts acc om­
pany the CRT
wave form. Error
messages and
prompt s also
app ear on the
display.

Dc volts and ac
coupled true
RMS volts. Mea­
sured through the
Ch 1 sco pe input.

Gated measure­
ments. Use the
sco pe's intensified
marker to measu re
frequency, period,
width and to count
events within
spec ified portions
of the signal.

Auto-ranged,
auto-averaged
counter/timer.
Frequency, period ,
width, delay time,
~-time , plus total­
ize to more than
8 million events
- with 7 dig its
plus exponent
displayed .

Auto-ranged
DMM. Use floating
DMM side inputs
with up to 5000­
count resolution.
Get precise read­
outs of average de
and true RMS volt­
age. Measure
resistance from
milliohms to
gigo hms.

Now make measurements
faster, easier, with greater
accuracy and user confidence.
The Tek 2236 makes gated coun­
ter measurem ents, temperature ,
time, frequ ency, resistance and
voltage measurements push­
button easy. You see results con­
current ly on the 9-di git numeric
readout and CRT display.

Its complete trigg er system
includes pushbutton trigg er view,
plus peak-to-peak auto, TV
line, TV field , sing le sweep and
normal modes.

At just $2650; the 2236
includes the industry's first 3-year
warranty on all parts and labor,
including the CRT.

Integrated measurement
system. 3-year warranty. 15­
day return policy. And expert
advice. One free call gets
it all! You can orde r, or obtain lit­
erature, through the Tek National
Marketing Center.Technical per­
sonnel, expert in scope applica­
tions, can answe r your questions
and expedite delivery. Direct
orders inc lude probes, operating

manual , 15-day return policy, full
warranty and worldwide service
back-up.

Order toll-free:
1-800-426-2200
Extension 57
In Oregon call co llect:
(503) 627-9000 Ext. 57
Or write Tektronix, Inc .
P.o. Box 1700
Beaverton, OR 97075

CQMM( TTED TO EXCELLENCE

Copyrig ht ,.0, 1984, Tektronix. Inc . A ll rights reserved TTA-324 -1. ·U.S Domestic price F.O B Beaverton, Oregon . Price subjec t to change .
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COVER1~

You want to know more about robots
but can 't f ind any information? Well it's all
here in two special articles that cover th e
state of personal robots in depth . First, III. IM
we'll show you what's availabl e in th e marketplace: kits, assembled
units, arms, rovers, turtles, and more. Second, we 'll show you what's
involved in building a rob ot from scratch. The special sect ion starts on
page 41.

The robot you see featured on th e cover is the Gemini from Arctec
syste ms of Columbia, Maryland . It's a sophisticated robot rover wi th
built-in intelli gence. It talks and list ens. It will recharge its batteri es
when it senses it's getting low on power. The entire robot is availab le
in kit fo rm, and its subassemblies are available separate ly. It 's ju st one
of th e rob ots we cove r in thi s issue.

NEXTMoNTH
THE APRIL ISSUE IS
ON SALE MARCH 4

GET INTO TELETEXT
We'll introduce yo u to World System Teletext and
th en we' ll show you how to build a te letext decoder
so th at you can join th e fun.

BUilD A TELEPHONE-LINE TESTER
Save on unnecessary repair costs by keeping tabs o n
yo ur ph on e line.

GRAVITY WAVES?
Are gravitational waves the source of1 /f no ise in elec­
tronic components?

All ABOUT FREQUENCY COUNTERS
How to choose and use this valuable test instrumen t.

As a service to readers, Radio-Electronics publishes available plansor information relating to newsworthyproducts, techniques
and scientific and technological developments. Because of possible variances in the quality and condition of materials and
workmanship used by readers, Radio-Electronics disclaimsany responsibilify for the safeand proper functioningof reader-built
projectsbasedupon or from plans or information published in this magazine.

Since some of the equipment and circuitry described in RADIO-ELECTRONICS may relate to or be covered by U.S. patents,
RADIO-ELECTRONICS disclaims any liability for the infringement of such patents by the making, using, or sellingof any such
equipment or circuitry,and suggeststhat anyoneinterested in such projects consult a patent attorney.
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NEW!
Lower Price
Scanners

Comm unications Electronics."
the world's largest distributor of radio
scanners, introduces new lower prices
to celebrate our 15th anniversary.

Regency~ MX7000 -DA
List price $699.95/C E price $394.95/SPECIAL
1o-Band, 20 Channel. Crystalless • AC/DC
Frequ en cy range: 25 ·550 MHz. cont inuous couerage
and 800 MHz. to 1.3 GHz. conti nuo us couerage
Th e Regency MX7000 sca nne r lets you mon itor
milita ry, F.B.I., Sp ace Sat ellites. Police an d Fire
Departments, Drug Enforcement Agen cies, Defens e
Dep artment, Aeronautical AM band. Aero Navigation
Band, Fish & Game, Immigratio n, Param edics ,
Ama te ur Radio , Ju stice Dep artment, Sta te Depart­
ment, plus thousan ds of othe r rad io frequ en cies
most scanners ca n't p ick up . Th e Regency MX70 00
is th e perfect sca nn er for intelligence age ncie s that
need to monitor the new 8 00 MHz. cellular telephone
band. Th e MX70 00 , now at a specia l price from CEo

Regencv" Z60-DA
List price $3 79 .95/C E price $1 79.95/SPECIAL
8-Band, 60 Channe l • No-crystal scanner
Bands: 30·50. 88 ·108, 118·136. 144-174. 440-512 MHz.
Hear Police , Aircraft and the FM Broa dcast Bands.
Th e Regen cy 260 covers all th e public serv ice bands
plus aircraft an d FM music fo r a tot al of ei ght bands.
The 26 0 also features an alarm clock a nd pri ority
control as well as AC/DC operation. Order today.

Regen cy <!l Z45 -DA
List p rice $329.95/ C E price $159 .95/SPECIAL
]-Ban d, 45 Cha nnel • No-crystal scanner
Bands: 30-50, 118-136, 144-174, 440·512 MHz.
The Regency 24 5 is very similar to th e 260 m o d e l
listed above however it does not have th e co mm ercia l
FM broadcast ba nd . The 24 5 , now at a special p rice
from C ommunicat io ns Ele ctronics Inc.

Regency <!l RH250B-DA
List price $ 613 .00/ C E price $329. 95/SPECIAL
10 Channel . 25 W att Trans ce Iver . Prlarity
T he Regency RH2 5 0B is a ten-channel VHF land
mobile transceiver d esigned to co ve r any fre­
quency between 15 0 to 162 MHz . Sin ce this
radio is synth eslzed, no ex p e nsive crystals are
needed to store up to ten frequencies without
battery backup. All rad ios come with CTCSS
tone and scanning ca pab ilitie s. A moni to r and
night/ day switch is a lso sta ndard . This tr an s­
ce ive r even has a pr ior ity fun ct io n. The RH250
make s an id eal ra dio for a ny po lice o r fire
departme nt vo lu nte er beca use .of its low cost
and high performance . A UHF ve rsion of th e
same radio call ed th e RU150B co vers 450·4 82
MH z. but th e co st is $ 4 4 9. 0 0 . To get technician
pr ogramming ins tru ctions, o rder a service m an ­
ual from CE with yo ur ra dio system. '

NEW! Bearcat " 50XL-DA
List price $ 199 .95/ C E price $1l4.95/SpECIAL
1o-Ba nd, 10 Cha nnel. Handheld scanner
Bands: 29.7-54. 136·1 74. 406-5 12 MHz.
Th e Uniden Bear cat 50XL is an econo mica l,
hand- held scanner with 10 channels covering
te n frequency ba nds . It fe atures a ke yb oard lo ck
switc h to prevent accidental entry and more.
Also o rder part # BP50 wh ich is a rech a rgeable
battery p a ck fo r $ 14. 95, a p lug-in wa ll charge r, part
# A DI0 0 for $ 14 .95 a nd also o rder o p tion a l
ciga re tte light e r ca b le part # PSOOI fo r $ 14 .95.

Regency
RH2 50

NEW! JIL SX-400-DA
List price $ 799.95/C E price $399.95/SPECIAL
Multi-Band, 20 Channel. No-crystal Scanner
Search • Lockout. Priority • A C/DC
Frequency range: 26 ·520 MHz. continuo us cove rage.
With optionally equ ipped RF co ncerte rs 15 0 KHz.·3 .? GH z.
To ce lebrate o ur 15 th anniversary . whe n you orde r the.I ll, SX­
400 synthesized scanner before March 31, 1986. from CEo
you'll get your choice of the RF-8014-DA or RF-5080 -DA
converter free . Or if you prefer, you can get the RF-1030 ·DA
converter for only$50.00 more with your SX-400 order. The
JIL SX-4 00 is de signed for co mme rcial an d profession al
monitor use rs that dem an d feat ures not foun d in ordinary
scanners. The SX-400 will cover from 150 KHz to 3.7 GHz.
with RF conve rte rs. You may also orde r the following RF
co nverters for your SX-40 0 sca nners se par ate lyat these prices.
RF-l 030-DA at$23 4.95 each forfrequency range 150 KHz. ­
30 MHz. USB. LSB, CW and AM. (CWfilter required for CW
signa l recept ion); RF-508o-DA at $194 .95 each for500-800
MHz.; RF-8014-DA at $194.95 each for800 MHz.-1.4 GHz.
Be sure to also order ACB-30 0-DA at$99.95 each whichis an
antenna con trol box for connection of the RF converters. The
RC-4000-DA data interface at $259.95 each gives you
contro l of the SX-40 0 sca nner and RF co nverters through a
computer. Add $3.00 shipping for each RF converter, data
interlace or antenna controlbox. Add $10.00 for shippingboth
the scan ner and free con verters. Ifyou ne ed further information
on the JIL scanners, contact JIL directly at 213-926·6727 or
writeJILat 17120 Edwards Road, Cerritos, California 907 01.

SPECIAU JIL SX-200-DA
List pri ce $499 .9 5 / C E price $157.95/SPECIAL
Multi-Band - 16 Channel ~ No-Crysta( Scanner
Frequency range26-88. 108-180. 380-514 MHz.
The J IL SX-200 has selectable AM/FM receiver circuits.
tri-switch sq uelch se ttings -signal, a udio and signa l &
audio, outboard AC power supply - DC at 12 volts built­
in. quartz clock - bright vacuum fluorescent blue read ­
outs and dimmer. dual leve l search speeds. tri-level scan
dela y switches. 16 memory cha nnels in two cha nne ls
banks, receive fine tune (RIl) ± 2KHz.. dual level RF gain
settings - 20 db pad AGC test points for optional signal
stre ngth meters a ll for this special price.

NEW! Reqencv" HX1200-DA
Lis t price $369 .9 5 j C E price $219.95jSPECIAL
8-Band, 45 Channel • No Crystal scanner
Search • Lockout • Priority • Scan de lay
Sidellt liquid crystal display • EAROM Memory
New Direct Channel Access Feature
Bands: 30-50, 118-136. 144-174. 406-420. 440·512 MHz.
The new handheld Regency HX1200 scanner is fully
keybo ard programmable for the ultimate in versatil-
ity. Yo u can scan up to 4 5 cha nnels at the same time inclu ding
the AM aircraft band. The LCD display is even sidelit for night
use. Order MA·256-DA rapid charge drop-in battery charger
for $68 .95 plus $3.00 shipping/handling. Includes wallcharger,
caoying case, belt clip, flexible antenna and nicad battery.

NEW! Bearcat" lOOXL-DA
Lis t price $ 3 4 9 .9 5/C E price $209.95/SPECIAL
9-Band, 16 Channel. Prlarity • Scan Delay
Search • Limit • Hold • Lockout • AG/DC
Frequency range: 30·50, 118·174 .406-512 MHz.
Th e world's first no-crystal hand held sca nn er now has
a LCD channel display with backlight for low light use
and a ircraft ban d coverage at th e same low pr ice. Size is
1%" x 7W' x 2%:' The Bearcat 100XL has wide frequency
coverage that includes all public service bands (Low,
High, UHF and " YO bands), the AM aircraft band, the 2­
me ter and 70 em. am ateur bands, plu s milita ry and
fede ra l gove rnment freq ue ncies. Wow...what a sca nne r!

Included in our low CE price is a sturdy carrying case ,
ea rphone , battery charger/ AC adapte r. six AA m-ead
batteries and flexible antenna. Order your scan ner now.

Bearcat" 210XW-DA
List price $339.95/C E price $209.95/SPECIAL
8-Band, 20 Channel. No-crystal scanner
Automatic Weather. Search/Scan. AC/DC
Freq uency ra nge: 3 D-50, 136-1 74. 4 06-51 2 MHz.
Th e new Bearcat 2 10 XW is an advanced third gen eration
sca nne r with great pe rfor ma nce at a low CE price.

NEW! Bearcat" 145XL-DA
List pr ice $ 179.95/C E price $102.95/SPECIAL
10Band, 16 channel. AC/DC • Instant Weather
Frequ ency ra nge: 29-5 4, 13 6· 1 74 . 420-51 2 MHz.
The Beorcat 14 5 XL mak es a grea t first scann er. Its low
cost and high performance lets you hear a llthe action with
the tou ch of a key. Or der yo ur scanner from CE today.

MX7000
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NEW! Bearcat" 800XLT-DA
List p rice $499.95jC E price $317.95
12-Band, 40 Channel. No -crystal scanner
PriorIty control. Search/Scan. AC/DC
Band s: 29·54, 118 -1 74, 4 06·5 12. 806 -912 MHz.
The Uniden 800XLT receives 40 channels in two banks.
Scans 15 cha nnels per second. Size 9W' x 4Yz" x 12Yz."

OTHER RADIOS AND ACCESSORIES
Panaeonlc RF·2600·DA Shortwave receiver $179. 95
Panasonlc RF·B300-DA Shortwave receiver $195 .95
RD95·DA Uniden Remote mount Radar Detector $128.95
RD55-DA Uniden Visor mount Radar Detector $98.95
RD9·DA Uniden "Passport" size Radar Detector $239 .95
BC 210XW-OA Bearcat 20 channel scanner SALE $209.95
BCWA-DA Bearcat Weather Alert" . . . $49.95
DXIOOo.OA Bearcot shortwave receiver SALE . . $349 .95
PC22·DA Uniden remote mount CB transceiver $99.95
PC55-DA Unide n mobile mount CB transceiver $59 .95
RI060·DA Regency 10 channel scanner. . . . . $98 .95
MX300()..DA Regency 30 channel scanner . . $198.95
XLI56-DA Regency H l.channel scannerSALE. . . . $129.95
UCI02-DA Rege ncy VHF2 chan . I Watt transceiver $124.95
RH250B-DARegency lOch.25 WattVHFtra nsceiver $329.95
RH600B-DARegency 10 ch.60 WattVHFtTansceiver $454.95
RU150B-OA Regenc y 10 channel UHF transceiver $449 .95
RPH41D-OA 10 ch. handheld no-crystal trensclev er $399.95
P1405·DA Regency 5 amp regulated power supply $69 .95
Pl412-DA Regency 12 amp regulated power supply $119.95
BCID-DA Batterycharger for Regency RPH410 $79.95
MA256-DA Drop-in charger for HXIOOO& HX1200 $68.95
MA257-0A Cigarette lighter cord for HXI200 $19.95
MA917-DA Nt-Cad battery pack for HXI200. . . $34.95
ECID-OA Programming tool for Regency RPH410 $24.95
SMRH250-DA Service man. for RegencyRH250 $24.95
SMRU150-CAService man. for Regency RU150 $24.95
SMRPH41D-OA Service man. for Regency RPH410 $24.95
SMMX7000-0A Svc. man. for MX7000 & MX5000 $19.95
SMMX300D-DA Service man. for Regency MX3000 $19.95
B-4-0A 1.2 V AAA Ni-Cad batteries(setof four) $9.00
A-135COA Crystal certificate. . . . . : . . $3.00
fB..E·DA Frequency Directory for Eastern U.S.A $12.95
fB..W·DA Frequency Directory for Western U.S.A. $12.95
TSG·DA "Tap Secret" Registry of U.S. Govt Freq .. $14.95
TIC·DA Techniques for Intercepting Comm. $14.95
RRF-DA Railroad frequency directory. . .. $10.95
CIE·DA Covert Intelligenct. Elect. Eavesdropping $14.95
A60·DA Magnet mount mobile scanner antenna. . $35 .00
A70-DA Base station scanner antenna . . $35 .00
USAMM-OA Mag mount VHF/ UHFant w/ 12' cable $39.95
USAK-DAw·hale mount VHF/UHFant w/ 17' cable $35.00
USATLM-OA Trunk lip mount VHF/UHF antenna $35.00
Add $3.00 shipping for all accessories ordered at the same time.
Add $12.00 shipping per shortwave receiver.
Add $7.00 shipping per scanner and $3.00 per antenna.

BUY WITH CONFIDENCE
To get the fastest delivery from CE of any scanner,
send or phon e yo ur order directly to our Scanne r
Distribut ion Ce nter:" Michigan residents pleas e add 4%
sales tax or sup ply your tax 1.0 . number. Written pur­
chase orders a re accept ed from ap proved gove rn me nt
agencies and most well rated firms at a 10% surcharg e
for net 10 billing. All sales are subject to availability,
accep tan ce a nd verification . All sales on accessories
are final. Prices, terms and speci fication s ar e subj ect to
chan ge witho ut notice . All price s are in U.S. dollars . Out
of stock items will be placed on backorde r au tomatica lly
unless CE is instructed differently. 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 warra nty. Free copies of
warranties on these products are availa ble pr ior to
pur chase by writing to CEo Non-cert ified checks req uire
bank clearance.

Mall orders to: Commu nicat ions Electron­
ics" Box 1045, A nn Ar bor , Michigan 4 8106
U.S.A. Add $ 7. 0 0 p er scann er for U.P.S. grou nd
sh ipping a nd ha nd ling in th e continental U.S.A.
Fo r Canad a, Puerto Rico, Hawaii, Alaska, o r
APOjFPO delive ry, shipping charge s a re three
times co ntine nta l U.S. ra te s. If yo u have a Visa
or Maste r C ard, yo u m ay ca ll an d place a credi t
card orde r. O rder to ll-free in the U.S . Dial
8 0 0 -USA-SCAN. In Canada, o rder toll-fr ee by
ca lling 8 0 0- 2 2 1-3 4 75. T e lex CE a nytime, dial
8 10-223 -2422. If yo u a re o ut side the U.S . o r in
Michi gan di al 3 13·9 73-8888. O rder today.
Sca nne r Distribution Cent er'" and CE logos are trad em ark s
of Co mm unications Electron ics Inc.
t Bearcat is a registered trademark of Uniden Corporation.
t Regency is a registered trademark of Regency Electronics Inc.

AD#021586-DA
Copyright C 1986 Communications Electronics Inc.

For credit card orders call

1-800-USA-SCAN

C~OMMUNICATIONS
"ELECTRONICS INC.
Consumer Products Division
P.O. Box 1D45 o Ann Arbor, Michigan48106-1045 U.S.A.
Call8DO-USA-SCAN or outside U.S .A . 313-973-8888
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It's about
JOBS

It's about
MONEY DITORIAL

The U.S. Labor Department, in
their 1984 Occupational Projec­
tions and Training Data report,
predicts that 589,000 positions
will need to be filled by 1995.

Isn't it about
TIME

To prepare for an interesting
and rewarding career

in
COMPUTER TECHNOLOGY
TELECOMMUNICATIONS

OR ROBOTICS?

Isn't it about
time to invest in

YOU?
We Offer:

• Training that keeps pace with
each new advancement

• Facilities that are modern,
attractive and comfortable

• Amenities and services to
promote your success

• Financial assistance is
available

• And once you graduate,
placement assistance is also
available

Phoenix Institute ......
of1echnology~

2 555 E. University Drive
Phoe n ix, Arizona 85034

(602) 244-8111

Where is the "robotics revolution?"

The robotics revolution that has been promised for decades has been
a long time coming. We'll be the first to admit that you shouldn't
expect to see it any time soon. Why, then, are we dedicating two
feature articles to personal robots?

The answer is simple; it's the same reason we started publishing
microprocessor and computer articles when mo st computers were
seen only in science-fiction movies and books. We believe that the
readers of Radio-Electronics deserve to be informed first about about
new electronics technology.

Even though there are more than 15,000 industrial robots installed in
the United States, personal robotics is still in its infancy. But the field
has come a long way since we published our Unicorn-1 construction
story back about five years ago. For example , the Robotics Industries
Association, once dedicated to the industrial-robotics community,
has started a National Personal Robot Association (NRPA). They see
the potential for robots in education and entertainment, and even
doing household chores .

-There is still a lot of work to be done in such areas as machine vision,
voice recognition, and tactile sensing. And without the proper stan­
dards for electrical interfaces, mechanical interfaces, human inter­
faces, and safety, the robotics revolution will never get offthe ground .

Unfortunately, the proper standards are not enough to carry personal
robotics out of its infancy. But one revolutionary product could turn
things around. The field of robotics incorporates so many areas of
specialt ies, that almost everyone can find one that interests him. And
I'm writing this editorial in the hopes that it w ill convince someone to
turn his attention to robotics. Who knows? You may be the one to
develop that one revolutionary product that will turn things around.
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For more information about
careers in Electronics
Technology, address inquiries
to Admissions Department

Name

Address

City

State Zip _

Phone -'-----_---'-- _

Brian C. Fenton
Managing Editor

4 ...-----------...
CIRCLE 257 ON FREE INFORMATION CARD



LI:." 1 nVI'lI"~, 11'1".
New and Used Electronic Test Equipment
Sales • Service • Rental. Leasing

I¢!Ht~!~~,~J 3.5 Digit DMM1~With Scope Purchase I
FEATURES: • AC DC voltage

• AC DC current
• Resistance

• Diode test

• Audible
Continuity check

• Temperature
(Type K, 35 10 & 35 25)

• Data hold
• Manual or autoranging

• Overload protection

• LCD display
• Built-in stand
• Battery included
• Test leads included

MODEL

3550

3525
3510

BASIC
DC VOLTAGE
ACCURACY

± .5% ±2 digits
±.25% ±2 digits
± .1% ±2 digits

OTY 1
PRICE

$49.00
$64.00
$79.00

OTY3+
PRICE

$42 .00
$54.00
$67.00

One With An y
Scope Purchased

From RAG

FREE
$19.95
$29.95

2 year warranty plus carrying case included!

Mode l V·42 2 shown

MODEL V-212 $461.00
DC to 20 MH z, 1 mV/div, Dual Trace, Features 6"
Rectangular CRT (w/ two X10 probes).

MO DEL V-222 $536.00
DC to 20 MH i , 1 mV/div, Dual Trace, D.C. offset fo r
DMM Output, Vert icle Mode Trigger, 6" CRT
(w/ two X1/X 10 probes).

MODEL V-422 $694.00
DC to 40 MHz, other features same as V-222
(w/ two X1/ X10 probe).

MODEL V-1050F $1,276.00
DC to 100 MHz, 5 mV/div, Quad Trace, Delayed Sweep,
Ful l T.V. Triggering, alternate time base
(w/two X1/ X10 probes).

MODEL V-650 $956.00
DC to 60 MHz, 1 mV/div, Triple Trace, Delayed Sweep,
Full T.V. Triggering, variable trigger hold -off
(w/two X1/ X10 probes).

NEWf 3 year warranty parts and labor on above scopes!
RAG Electronics is a factory authorized Hitachi repair center. CIRCLE 126 ON FREE INFORMATION CARD

CALL US TOLL FREE • Mast er Charge .. ADD FOR SHIPPING AND INSURANCE

1-800-732-3457
.VISA. COD SO to S2 50.00 . ... .. ... . ... . . . .. . S4.50

• Money Order C3C S251 .00 to S600 .00 . .. . . . ... ... . S6.50

• Check S501.00 to S7 50 .OO.. .. .. ... .. .. S8 .50
IN CALIFORNIA TOLL FREE S75 1.00 to S1OO0.. .. .. .. .. .. .. S12.50

1-800-272-4225 over S 1000 .00 ... . . .. .. .. ... .. . S1 5.0 0

Prices subject to change without notice.
RAG ELECTRONICS, INC. / 21418 Parthenia Street! Canoga Park, CA91304 /1-818-998-6500
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WHAT'S NEWS

Talking computers seen
for American banks

" Five years ago , few bank s we re
usin g voi ce syste ms. In anothe r
decade-and certainly by th e end
of th e cent ury- the reverse w ill be
tru e." That state me nt was made to
a regional meetin g of th e Nati onal
Assoc iat io n of Ban k Wom en by
Alan E. Zoh ott , a regi on al sales
manager for Votrax of Troy, MI.

Am on g th e rea son s he cite d
were advances in microcomputer
and data-communi cat ion s tec h­
nology, th e increasin g number of
services offe red by banks, and th e
hotly compet iti ve atmos phe re in
banking.

Incre asin g postal rates will also
cause greater numbers of custom­
ers to pi ck up th eir ph on es to pay
bill s, tran sfer mon ey, and to check
o n the status of th ei r acco unts, he
stated. Voice syste ms w ill be there
to answer th em.

But voi ce syste ms w il l not re­
pl ace p e o pl e at b ank s, sard
Zoh ott. " Bank ing is a service in ­
du str y, and person-to-p erson
dealings w ill always be important.
But vo ice techno logy enhances
th e capabilities of bank personnel
by wo rk ing aro und t he clock if
necessary, never call ing in sick, o r
having a car break down."

Central control unit
operates everything

Peopl e d e f i n i t e l y h av e a
fondness for cont ro lled devices.
But with separate co ntrol un its fo r

~ each of the entertai nme nt devices
z in ahou sehold , managin g the con­
~ trollers th emselves can become a
t; nuisance. A new co nt ro l-which
~ General Electri c callsCont ro l Cen ­
UJ
o t ral- is an atte mPt to simplify mat-
~ te rs. Th e n ew p ro g ramm abl e
a:: contro l can handl e up to four in-

GE CO N TROL CEN TRAL pro gramm able re­
mote system

f ra re d -co ntro l le d produ ct s, in ­
clud in g TV's, video pl ayers, com­
pact d iscs, cab le co nverte rs, or
stereo .arnpli fi er s, regardl ess of
brand o r mod el.

M ost aud io /v ideo devi ces are
contro lled by a ser ies of in frared
pul ses, combi ned in patte rns sim­
ilar to th ose of Morse code. W hen
placed " head to head" with a com­
pon ent's o rig inal remote co ntro l,
the new Co ntrol Central's comp ut ­
er learn s the infra red codes th at
co ntro l th at co mpo ne nt's fu nc -,
t io ns.

Con t rol Cent ral also has a mem­
ory bank and a liquid -crystal d is­
play that shows t he functio ns th at
have bee n programm ed in to the
computer's mem ory.

The new contro l unit isexpected
to list at $149.95.

Record solar cells made
with amorphous material

Energy Co nversio n D ev ices,
Inc. (ECD), of Troy, M I, reports an
unprecedented efficiency of 12.2
percent in solar cells made wi th
propr ieta ry amo rphous (non-crys­
ta l line) m at e r i al s . Stanford
Ovs hinskv, ECD's presid en t , re­
ports that ECD, in a joi nt venture
w it h Standa rd Oi l Co. of Oh io
(Sohio) is already manufacturing1 ­
foot-wide, 1,000-foot- lo ng cont in ­
uou s-strip solar cells w it h efficien­
cies in th e 8 percent ra"1 ge.

The 8-perce nt eff ic ie ncy cel ls
now bei ng made are two-layer or
tandem cells. The new higher effi­
ciency was achieve d in a solar cell
consisti ng of th ree ext reme ly thi n,
vert ically stacked sub-ce lls made
of amorphous alloys of si licon, hy­
drogen, and flu orin e. Each sub­
ce ll is sens it ive to a differe nt
porti on of the co lor spectrum . The
three-layer cells are said to be not
only more efficient than the two­
layer type, but to have a mu ch lon-
ger operati ng li fe. -

The new ce lls are be ing p ro­
duced by Sovonics Solar Systems,
a partnershi p of ECD and Sohio.

First 20,OOO-gate array
marketed by Honeywell

A 20,000-gate CMOS (Comple­
mentar y Meta l-Ox ide Semicon­
du ctor ) gate array wi ll shortly be
put on the market as a result of a
li cen sin g agree me nt betwee n
Hon eywell and ETA Systems, Inc.
of St. Paul, MN. The array, t he
HC20,000, was developed by ETA
Systems for its ETA-10 supercom­
pu ter pla nned fo r de livery in 1986.

The HC20,000 integrates 18,000
gates . The rema ini ng 2,000 gates
are part of a unique feat ure , the
Bui lt -in Evaluation an d Self -Test
(B.E. S.T). B.E.S.T. allows the IC to
generate its own test patterns and
test itsel f at fu ll-syste m clock rates,
to sample the state of all I/O pi ns,
fo rce o utput p ins to a known state ,
and shift test data on or off the
HC20,000.

"Wit h 400-picosecond intern al
NAN D delays, the HC20,000 is the
fastest hi gh-density gate array in
t he wor ld, " says a Hon eyw ell
spokesman . "The internal gate de­
lays are specified to be under 1.2
ns at 25°C, with a fano ut of 3, and 5
mm of wirin~ attache d ." . R-E



Superior performance now runs
inthe familv

• Palen! pending
IN THE U.S. AND NON-EUROPEANCOUNTRIES: John Fluk, Mfg. Co.. Inc, P.O. Box C9Q9Q, MIS 150C, E'",II. WA 9B106, Sales: (106) 356 ·5~00 , Ofh" : (106) 3~ 7·6foo .

EUROPEAN HEADQUARTERS: Fluk, (Holland) BY, PO. Box1169, 5600CG Eindhoven. Th' Netherlands. (0401 ~581l~5 , TlX: 518~6

© Copyrighl1985John Fluke Mfg. Co.. Inc. All rights reserved . AdNo. 2801·88~2

8840A and the new 8842A.Takeadvantage of
our no-risk 15-day trial period.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.
FLUKE BB40A FLUKE BB42A

Introducing the
8842A digital multimeter.

Choices. Choices.
Should you choose the pO'Nerful Fluke

8840A? Or the new, advanced 8842A?
Depending on the level of performance you

need, consider this:

Enhanced capabilities fornew
applications.

The new 8842A is so technolog ically
superior, itcan outperform DMMs costing
twice asmuch. Its capabilities include 0.003%
1-year basicaccuracy and 100 nV resolution
for dc voltage measurements. And it incorpo­
rates exclusive new thin film resistors " for
atwo-year calibration cycle.

The widely-accepted 8840A on the other
hand, offers value unmatched by any other

DMM in its class. Like the 8842A, it's simple
to operate. Itgives you long-term reliability.
And it delivers high productivity with alow
overall cost of O'Nnership.
Choose either model forunder $1,000.

The 8840A starts at $760, the 8842A at
$995.With inexpensiveIEEE-488 and true
RMS AC options available for both models.

Which one isright for you? The choice may
not be easy.

But at least now, it's afamily decision.

W
Call toll-free 1-800-44-FLUKE
(1-800-443-5853) Ask for extension 119.

Talk to oursalesengineers about the

0.005% basicdcaccuracy (1Yr.)
0.16%basicacaccuracy (1 Yr.)

0.013%basicohms accuracy (1Yr.)

Resolution to1p.Vdc, 10p.A dc.lmfi
One-\Il3r specificationsand warranty

884M $760
884M-05IEEE-488 Inlerface $150

8840A-09TRMS AC option $185

0.003%basicdcaccuracy(1Yr.)
0.08% basicacaccuracy (1 Yr.)

0.008%basicohmsaccuracy(1 Yr.)

Resoiliion to 11D1Voc, 1p.A oc, 100,.,n
T\\I}-\Il3r specificationsand warranty

8842A $995

8842A-05IEEE-488 lntertace $150
8842A-09TRMS AC option $250
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WRITE TO:

ASK R-E
Radio-Electron ics
500-B Bi-County Blvd.
Farmingdale, NY 11735
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MAGNETIC PHONO PREAMP
I installed a new turntable in my ster­
eo system. Myoid turntable had a
ceramic cartridge, but the new one
has a magnetic cartridge. Can you
supply me with a schematic of a suit­
able preamp for the magnetic ca r­
trid ge?-B. F., St. louis, MO

You can use a National lM387, as
shown in Fig. 1. That IC is inexpen­
sive (abo ut $2.00) and readi ly avail ­
able. The pin numbers in paren­
t heses are for one chann el , and
th e pin number s not in paren­
th eses are for the oth er channel.

R \
4"11<.

I-\A&Ile:"-IC
PHONO
INPu T

• I1-0'--------- ---,----. 22 72"---- - - --- - - - -1
FIG. 1
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The supply vo ltage can be any­
thing f rom + 9- to +30-vo lts DC at
abo ut 10 mAoYou may be able to
tap a suitable voltage from a we ll­
f iltered source in yo ur amp lifier or
receive r. The o utput vo ltage sw ing

B is about Vee - 2 vo lts pop.The pre ­
z amp shou ld be able to de liver at
a? least five vo lts to the A U XILLIARY

b in put of yo ur amp lifier.
w
...J6 R-J SPEAKER ENClO SURE
o My dad and so me of his c ro nies
~ cla im that a spea ker built into an

8



3% Digital Multimeters
FEATURES • DC Voltage 100 uV - 1000 V· AC Voltage 100 uV - 750 V· ACIDC Current
200 uA - 10 Amps • Resistance 20 Megohms • Capacitance (DVM 636/638) 1 pF - 20 uF
• Overload Protection • Auto-decimal LCD readout • Polarity indication • 300 hour
battery life with 9V transistor battery • Low battery indication

• 0.5% DC Accuracy
• Highest Quality
• Highest

Performance
• Lowest Prices

SCOPE
HAND-HELD DIGITAL

CAPACITANCE
and

MULTIMETERS

8 functions, 37 ranges.
Capacitance measurement
included.

Model DVM-636

$627511 functions, 38 ranges .
Includes logic level detector,
audible visual continuity,
capacitance and conductance
measurement.

Model DVM·638

$7995
7 functions, 32 ranges .
Trans istor measurement
included.

Model DVM·634

$4875
Model DCM-602

$6995
3% Digit Capacitance Meter
8 ranges with full scale values to 2000 uF
FEATURES • Broad test range - 1 pF to
2000 uF • LSI circuit provides high
reliability and durability • Lower power
consumption • Crystal time base
• Protected from charged capacitors
• Frequency range - 800 Hz to 8 Hz

ASK FOR FREE CATALOG .
Money orders, checks accepted. C.O.D.'s require 25% deposit. ••rz
~ordharn Toll Free
r~ 800-645-9518

InNY State 800·832·1446260 Motor Parkway, Hauppauge , NY 11788

Service & Shipping Charge Schedule
Continental U.S.A.

FOR ORDERS ADD
S25 ·S 100 . .. S450
S101 ·S250 S6 00
S25 1·5 00 S8 .00
5501 -750 .. .. . .. 510 50
5751-1 .000 S1 2.50
Sl .00 1-15oo S16 50
51.50 1-20 00 S20.00
52 .00 1 and UP 5 25.00



enclosure called the R-] is one of the
best bookshelf speakers they ever
heard. Was the R-J really as good as
they claim, or have their ears been
dulled by Father Time? If it is as good
as they say, I'd like to build a couple
for the stereo in the Senior Citizen's
Club.-H. O. M., Philadelphia, PA

The me re mention of the R-J
speaker system brings back fond
memories of h i-fi i n the ear ly
1950's. It was a popular system de­
signed by Fran k Robbins and
W ill iam Josephs (he nce the R-J).
The R-J speaker system compared
favorab ly w it h m uch large r bass­
ref lex enclosu res, but it lacked the
"boominess" of t he latter. It held
its own until it was gradually re­
p lace d by t he AR and sim ilar
acoust ic-suspension systems. The
R-J design is un iq ue because
sound t hat emanates fro m the rear
of the speaker emerges throug h a
port formed by a space between
t he speaker mounting board and
the fro nt pane l.

Plans for an eight-i nch speaker
enclosu re are presented in Fig. 2
and Fig. 3. The front-pane l open-

ing resembles a m is-shaped
lemon. The major axis is about 60
degrees from the vertical, and the
minor axis is about 65 de gr ees
from the horizontal. You can bu ild
a rep lica of that panel by scaling
the drawing up on paper with Yz­
inch squares.

Use a dense-grade of plywood
or particl e board for all pieces , and
use glue and screws on all mating
surfaces except the back (E) and
the speaker board (K). Those parts
are removab le so that you can ex­
periment w ith d ifferen t speakers.
Pieces of aco ustica lly-absorbent
material measuring 5 x 10 inches
are centered on the back and the
top, and a 5-inch square is cen ­
te red on one end-either C or D.

GOT A QUESTIO N?
ASK R-E!

We we lcome yo ur q uestions in any
area of electron ics. Send them to
Ask R-E, Radio-Electronics, 500-B Bi­
Co unty Boulevard, Farmingda le,
NY 11735. We regret that we cannot
answer your qu estio ns individually,
but those of w idest inte rest to our
readers w ill be pub lished .

You can use Ozite , Kirnsul, Ce l­
otex, or any sim ilar polystyrene or
fiberg lass insulat ing material.

For bes t results, use an 8-inch
speaker w ith a free -air resonance
of 63 Hz o r lower. For high com­
pliance, its suspens ion shou ld be
" soft ."

ELECTRIC LOCKS
I enjoyed the item on e lectronic
locks in "State of Solid State" in the
January, 1985 issue of Radio-Elec­
tronics. I want to install electronic
locks on some of the doors in my
home. Where can I purchase the
necessary hardware?-D. J. M., Salt
Lake City, UT

Electric locks are used w he n en­
t ry is to be controlled from a re­
mote po in t . You 'll f ind them used
to control entry to apartme nt
bui ld ings and public rest-rooms.
The strike plate , mortised into the
door jamb, is made so that t he
lock's latch-bo lt is re leased w he n a
low -vo ltage soleno id is energized .
Most locksmiths can supply elec­
tric locks or tell you where to order
them . R-E

Limited Quantities
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~IDLAND'
Model 76-300

AM-BASE STATIONCB.
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Retail $399.95 289.95
~

.. _:: ,.,..r-~ --.
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Retail $7995
$149.95 •

AV·261

I Permanent Mount
• IS" ho le mount

26.95
AV-261M
Magnet Mount

29.95
AV-261T No -Hole

Tr unk Mount

26.95

l::~ '

~l JU 70Q wi r ele ss hnrrc vi t\eo tr'U\.'V!l.I. tis i CX':
s.\~te:l that eccepcs a ll r~ aud io-vitlco tiigna.l
Inpot s from ycu.L" \CR, vt oec c.1zren; or $.1.tclli te
rl'Ce i vc: "nd con ....~rLo; th ('ll\ to the \ 'If t c lc\."id or,
h,lfl(l d lo1nOCl 2- 6 for ....irclcss retay to t.~e other
t.e lt:vi:iions in ) 'OUr herro .

Retall$119.95 59.95

Call us FREE 1-800-626-6343
or write for FREE Flyer.

COPPER ELECTRONICS
4200 PROD UCE ROAD - LOUI SVIL LE, KENTUCKY 402 18

THE LOWEST PRICES IN THE COUNTRY
We have a national factory warranty service on
many brands, and we service All ce, Amateur, and
Commercial Equipment.

Chemtronics manufactures desolderingwicks intwo
wireconstructions:Chem-Wik for general purpose
desoldering withmaximum solder holding capacity
and Chem-Wik Lite, faster acting forcritical heat
sensitive components . As electronic equipment
becomes smaller, morecomplex, moredemanding,
Chemtronics familyof pure copper desolderingwicks
will meet your needswith achoice of performance
characteristics forvirtually every desoldering
application.
Sendfor free literaturetoday.

{e- Chemtronics
681 Old Willets Path

Hauppauge, NY 11788
800-645-5244

In NY 516-582-3322
Telex 968567

PICK YOUR WICK.
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@ Hitachi Denshi America. Ltd.
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SCOPES
Iwatsu
• All 14 models in stock
• 2-3 year warranties
• 20-250 MHz

Model 5702-$ 535
5705- $ 899
5710-$1245
57 11- $1 69 5
7506- $ 749

Hitachi
• All 20 models in stock
• 2-3 year warra nties
• 20-100 MHz
Model 1050- $1 299

509-$1199
VC 604 1- $5499

422-$ 690
1100-$1999
650-$ 930

V209- $ 725
1070-$ 159 5

1100A-$2490 Hitach i V-222

~~.?'~?
Hitachi V-222
Port able Dual Trace Scope

• DC-20 MHz
• 3-Way Power Supply
• Lightweight
• High Sensitivity and

Fast Sweep Timer

DIGITAL MULTIMETERS
Beckman
• All 300, HD, and circuitmate series
• All accessories in stock

HD100-$169
HD110-$189
HDI 30-$239
HDI 40-$259

300- $1 20
310- $145

320- $179
330-$2 19
350- $229
360- $289
44 10- $239

Fluke
• Autorange • Analog display
• Touchhold function
• 0.3% accuracy ·Heavy duty

Mcx:lel 73-$ 79 80 10A-$27 9
75- $ 99 80 12A-$ 359
21-$ 99 8020B-$199
23- $1 4 5 8022B- $154
25- 5229 8024B-$ 24 9
27- $2 59 8050A-$389

~$114
~ ' List S139

Fluke 77
Analog/Digital Multimeter

POWER SOURCES
POWER DESIGNS
• Low and high vo ltage power so urces
• 1-5 ye ar wa rranties

2020B- $7 50
2K20-$6 9 5
40 50- 56 6 0
6 150- $ 72 5

TW5005W-S 59 5
Tw6050A- $8 8 0

TW 347-$6 9 5
TP 340-$750

TP 343A-$795

Used Test Equipment, toot-Over 3,000 Models Available at
Huge Discounts with Warranties!

- Quantity Discounts Available
- Dealers Welcome
- Freight and Tax extra
- Immediate Availability of Equipment

CIRCLE 268 ON FREE INFORMATION CARD

Call

800-824-2&73
Include work address and phone #
for Free Catalog .
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VIDEO NEWS
DAVID LACHENBRUCH
CONTRIBUTING EDITOR

• Electronic Snapshots. Eastman Kodak this
year will test several electronic still-imaging
products on the home market. A "video floppy"
disc recorder-player will be placed in selected
homes. That system uses a standardized 2-inch
magnetic disk to record 50 TV fields from any
television set or other video source. A wireless
remote control is used to trigger the recording. A

companion product is a video-image printer that
can make prints from any video field, using
instant color fllm, It will be priced at $700. Three
Kodak processing labs will test f1lm-to-diso
transfer service, to put images from 35mm color
negative film onto video floppies for playback on
the TV screen through the recorder-player, The
video floppy is a standardized electronio still­
photo format, adopted by an industry-wide
committ ee in Japan. A similar film-to-disc
transfer service is already being offered by Fuji
Photo in Japan. No consumer-priced electronic
still camera is in sight, and Kodak officials
forecast that it 's about 10 years off.

• Look Mom, No Tubel Toshiba has
demonstrated the largest color LCD screen yet-a
lO-inch model that Toshiba sao's it will use for an
eight-color graphics terminal in about two years,
and in a TV set in three. The screen, which is

2 backlighted by three fluorescent tubes, is about
z five inch es thick. Toshiba said it consumes one­
~ filth the power of a picture tube, has one-tenth
b the thickness, but costs four times as much.
~ Resolution of the current display is 640 by 480,
6 for a total of 307,200 pixels. The LCD is of the
~ active matriX type with an amorphous thin-film
ex: transistor at each pixel. each functioning as a

12

switch to control and enhance the picture. The
LCD is formed on a large glass substrate by
photolithography and etching techniques. The
display, as demonstrated in Japan, had brightness
of more than 300 oandelas-nearly that of a
home color set-with a contrast ratio of 10 to
one . Toshiba said that the practical size
limitation for a display of this type is about 12
inches diagonally.

• Changing of the Guard. Two long-time
consumer electronics lines are undergoing major
changes. General Electric, one of the first
manufacturers of television receivers in the
United States-and the world-and a long-time
leader in television technology, is departing from
TV-set manufacture. Beset by tough competition
and diminishing profits, GE has decided to have
its color TV sets made by Matushita Electric
Industrial Company, manufacturer of Panasonic
and Quasar sets, starting next August. The GE
brand name will continue to appear on those
sets.

Meanwhile, H. H. Scott Company, one of the
American pioneers of high fidelity, has been
acquired by Emerson Radio Corporation, and the
brand name will be used for a high-end line of
stereo components.

Scott filed under bankruptcy proceedings in
1972 and was acquired by its Belgian licensee.
Incidentally, Emerson Radio has no corporate
relationship to the old Emerson Radio, which was
a pioneer in both radio and television; the name
was acquired several years ago from National
Union Electric, which took over the original
Emerson Radio.

• Video Vignettes. Some 58 percent of all
color-TV sets sold in the United States in 1984
had built-in cable-channel tuning, according to
the Electronic Industries Association.

• The 27-inch picture tubes are here-three
different types, in fact . RCA's deluxe tube is called
the SP (for "square planar"), and it has a flat face.
Zenith's tube has square corners, but normal
spherical curvature of the faceplate. Sony's is a
Trinitron with square corners and a somewhat
flattened cylindi'ical faceplate. R-E



1OXll :\1 OXll :11OXllX 10XllX j
2901 lOX, lX, GNO sro 100/5 3.5170 17/100 1011 600v $39.00
2902 10X,lX,GNO STD 250/5 1.5170 17/100 1011 600V $49.00

1064 Engineers Accessory Kit $12.00

2903 1X sro 25 11 40 1 600\1 $25.00
2960 10X STO 60 5.8 16 10 500V $30.00
2960RA 10X RA 60 5.8 16 10 500V $40.00
2904 10X srn 100 3.5 17 10 600\1 $35.00
2904RA 10X RA 100 3.5 17 10 600V $45.00
2905 lOX sro 250 1.5 17 10 600V $45.00
2905RA lOX RA 250 1.5 17 10 600V $55.00
2906 l00X STD 70 5.0 6 100 1.2KV $55.00

:s:»
JJo
I

ACTUAL
SIZE

_ PIIOBI 4898 RONSON CT.
,.. I'IAI'IIII SAN DIEGO, CA 92111

It •

$30 TO $55

HIGH PERFORMANCE
MINIATURE SCOPE PROBES

.60 MHz TO 250 MHz

SWITCHED

• RA = Readout Actuator, STD = Standard BNC • Cable length 51'> fl .
• On awitched probe s, probe tip is grounded thru a 9 Meg OHM resisto r, when

switch ia in the GND position' lOX compensation range, 15 to 50 PF

READOUT ACTUATOR (RA) OPTION

I

SWITCH ES READOUT ON TEKTRON IX
465, 475, 485 & 7000 SERIES

SCOPES . (FOR lOx probes only. )

OTHER PRODUCTS
• TEST LEADS
• TERMINATIONS
• ATTENUATORS
• BNC CABLES
• BNC ADAPTERS

1MMEDIATE DELIVERY
CALL FOR NEAREST DISTRIBUTOR

The Probe Master 2900 series oscilloscope probes
combine the characteristics of high performance, and
fast rise time pulse response, with a slender design to
meet the needs of today's micro electronics. The
miniature tip is ideal for accesslnq high density
boards and hard to reach test points. By locating the
high and low frequency compensation circuits in the
BNC end of the cable, the des ign of the probe has
become light weight and slender for easy handling.

Other features of the 2900 series probes inc lude a
replaceable probe tip, replaceable ground lead and a
Readout Actuator option (RA).

The Readout Actuator option (permanently
attached) is available on the 10x fix ed attenualon
probes only. This option provides the necessary
res istor circu it to change the range factor on the
model 465, 475, 485 and 7000 series Tek1ronix scopes.

The Standard Accessories included wi th each
probe are the sprung hook, trimmer tool, BNC
adapter, tip insulator, IC t ip cover , spare probe tip , 6 '
ground lead, and a handy storage pouch. The Engi­
neers Accessory Kit ($12.00 option) includes a wire
wrap adapter tip , w ire wrap adapter ground lead, alll­
gator tip , micro sp rung hook, and a 12' ground lead.

REPLACEMENT PROBES &TEST LEADS
FOR FLUKE, TEKTRONIX, H.P. &OTHERS

• RUGGED AND RELIABLE
• REPLACEABLE TIP &GROUND LEAD
• ADJUSTABLE LF &HF RESPONSE
• COMPENSATION FOR MOST SCOPES

CIRCLE 269 ON FREE INFORMATION CARD 13
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2 WAY·750HM
UlVSPLITTER

49(: 1100LOT
age /50 LO T
9ge /EA.

RG·59/U 75 OH M
Co-Axial Cable B'" ,_,
Copper Braided coocuctor

Shie ld B',.", "'.' \Coppe r ~h!t ld

Whllt or61~ 1\ __iiiiiiiii;;;;'" ..

21e l100Lol

MATCHING
TRANSFORMER

your readers to unknowingly vio­
late the law. We are currently ini­
t iat ing leg al actio n agai nst al l
known ma n ufacturers and di s­
tributors of wire less video tra ns­
mitters ; however, we hope that in
the future yo u w il l ref rain f ro m ac­
cept ing advertising o r publ ishin g
art icles t hat aid and abet vio lation
of Federa l law s.
DENNIS P. CARLTON
Eng ineer-in-Charge
Federal Co mm unicat io ns

Co mmissio n
Field Operations Bureau
De nver CO ', continued on psge 20

--- 'Eta
, ,

F 56 AVAILABLE UPON REQUEST

- .. CONNECTORS
F-59 F-59ALM
separated ferrule with attached 'h H gnpring

C~ ~ ~
6(: /1000 LOT 7(: /1000 LO T -
11C1100 LOT 12e /l 00 LOT

CIRCLE 278 ON FREE INFORMAm)N CARD

of those low-pow er video trans­
mitters is i llega l unde r Federa l
Laws an d Reg ulations , despite
cla ims to the contrary by some dis­
tr ibutors and m an u f actu re r s .
Non e of t he devices are "FCC Ap­
proved " o r " Com pl y w ith FCC
Regu lati on s" as is sometimes
stated.

Use of those ill egal devices con­
stitutes un licensed operat ion and
subjects t he user to severe pena l­
ties . Accepti ng advertising for
those devices, or pub lishi ng art i­
cles on how to const ruct them,
fosters use and perhaps entices

• With Automatic Fine Tuning

'69N!!'TV

WIRELESS VIDEO-CAMERA LI NKS
AND FCC REGULATIONS

This letter is in regard to the use
and marketing of illegal wire less
video tra nsmitters . The article in
your Februa ry issue, "B ui ld Th is
Wireless Video-Camera Link" falls
into that category.

Whi le those transm itters have
severa l advert ised uses , the two
most common are tra nsmiss ion of
video programming t hroughout
the home without t he need for
coaxial cab le , and w ire less tra ns­
missio n of video from a came ra to
a VCR. The sale, marketing, or use
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I Dept. 020-394 I
I Benton Harbor, Michigan 49022 I
I MAILCOUPON TODAY and receive the latest I
I Issueof the HeathkitCatalog free of charge I
I Name I
I I
I Address I

!- ....l....I.-'...:..~..a..:.....~~~...-~ I City State I-
I II CL-783BR2 Zip I

~-------------------~
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Move into commercial satellite communications and home
satellite TV with NRI's latest training breakthrough!
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Explore Every Aspect of Satellite Trans­
mission and Reception As You Assemble,
Install, and Train With the Complete lVRO
System Included in Your Course

Back in 1964, great excitement surrounded the launching
of Syncom 2, the true forerunner of today's satellites. But
not even the most hopeful of scientists believed that in
less than 25 years, communications satellites would have
such a tremendous impact on the professional and per­
sonallives of millions of people around the globe.

Today, thanks to the rapid development of satellite
technology, a call to Paris is as clear and as easy to make
as a call to your next door neighbor ... executives from
multi-national corporations and even small businesses
use video conferencing to "meet" without leaving their
offices.. .simultaneously a billion people witness a single
event (a soccer game, an inauguration, a benefit rock
concert) .. .global weather maps transmitted from satel­
lites allow meteorologists to forecast weather trends weeks

in advance ... and scientists now explore and investigate
the mysteries of outer space without leaving their labs.

And, not surprisingly, these amazing applications of
satellite technology have opened up exciting new opportu­
nities for the technician trained to install,maintain, trouble­
shoot and repair satellite communications equipment.

Home Satellite 1V Is Just at the Start of
Its Explosive Future

You've seen them in suburban backyards and alongside
country farmhouses. Home satellite Tv systems are
springing up all across the country.

Already there are over a million lVRO (Television
Receive-Only) systems in place in the U.S. alone, and
experts predict that by 1990, a remarkable 60% of U.S.
homes will have a satellite dish. Contributing to the field's
phenomenal growth are the support of the FCCand
Congress, steady improvement in product quality, the
development of smaller dishes, and a growing consumer
enthusiasm for satellite Tv.



Make Your Move Into the
Future Today! Send for Your
FREENRI Catalog
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IIIRlscHOOL OF ELECTRONICS
McGraw-Hill Continuing Education Center
3939 WisconsinAvenue, NW
Washington, DC20016 .j'/~

We'll give you tomorrow. "~nll1

Only NRI can train you at home for an
exciting and rewarding career as a satellite
communications technician. The knowledge
and know-how you gain from your NRI
training provide you with the soundest
possible foundation for further growth with
the industry. But now is the time to act.
Return the post-paid card to us today. You
will receive your 100-page catalog free. It's
filled with all the details you'll want to know
about our training methods and materials
and our more than 70 years of successful

innovation in at-home, hands-on
career training-the kind of
experience that enables NRI
to provide the most effective
training possible to prepare
you for today's, and tomor­
row's, high-tech opportun­
ities. (Ifthe card is missing,
write to us at the address
below.)

It's hands-on train­
ing, at home ...
designed around the
latest state-of-the-art
electronic equip­
ment you work
with as part of your
training. You start
from scratch and
"discover by
doing" all the
way up to the r;;: .: ~ .
level of a fully C2 --- '
qualified profes­
sional. Youconduct
key experiments . . .perform vital tests. : ' ~ 'install your
own system . .. and you do it at the pace that suits \
you best.

But, most important to your success, you don't do
it alone. Built into your NRI training is the enormous
experience of our development specialists and
instructors, whose long-proven training skills and
personal guidance come to you on a one-to-one basis.
They are always available for consultation and help.

At-Home Training the Uniquely
Successful
NRIWay

New Jobs, New Careers for the
Trained Technician

Your Home Satellite 1V System
Brings Theory to Ute!

Only NRI has the resources and the skills necessary to
transform today's most sophisticated technology into
understandable, step-by-step training.

NRI's new course in Satellite Communications
gets you in on the ground floor of
this booming technology. You are
thoroughly trained in the necessary
basic electronics, fundamental
communications principles, and
television transmission and
operation.

Using the remarkable NRI
Discovery Lab®, you demon- ,. _.
strate first-hand many important '
points covered in your lessons.
You perform critical tests and
measurements with your digital
multimeter. And, using your
NRIAntenna Applications and
Design Lab, you assemble and test
various types of antennas and matching sections.

Then you concentrate on both commercial and con­
sumer satellite earth station equipment, putting theory to
practice as you assemble and installthe 5 I parabolic dish
antenna system included in your course.

The Wilson lVRO system included in your course comes
complete with 5 I parabolic dish antenna system, low­
noise amplifier (LNA), down converter, receiver, low-loss
coaxial cable, and even a permanent polar mount.

By training with an actuallVRO system, you'll come
to understand the function and operation of a satellite
earth station-knowledge that you can apply to both con­
sumer and commercial equipment. And once you have
completed your lVRO system, you'll have access to the
best television entertainment available-direct from the
satellite to your home.

NRI Brings Satellite Technology
Down to Earth

Now you can take advantage of the
exciting opportunities opening up in

this service- and support-intensive
industry. NRI's new break­

through training prepares you
to fill the increasing need for
technicians to install, adjust,
and repair earth station

equipment, such as dishes,
antennas, receivers, and

amplifiers.
As an NRI-trained technician, you can concentrate

your efforts on consumer-oriented lVRO equipment. Or
you can use your NRI training to build a career servicing
larger commercial or military equipment used both to
transmit and receive voice, data, and video signals. You'll
also find opportunities in sales and system consulting, a
role some expect to increase tenfold within the next five
years on both the corporate and consumer levels.
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continue d from page 14

Our readers sho uld be aware that
the manufacturers of such devices
are not the only ones that are sub­
ject to penalty. Consumers using
such equipment are also subject
to a $10,000 fine, a jail term , and
seiz ure of their equipmen t. Al­
though the Commission has re­
ceived petitions and requests to
legalize low-powered video trans-

mitters, it has denied them be­
cause o f concern about possible
interference to licensed TV broad­
cast stations. If, despite that warn­
ing, yo u co ntin ue to use the
transmitter, you should reduce its
output power to lessen the chance
o f unintentional inter teren ce .:-.
Editor

PULSE GENERATOR ERRORS
I am build in g th e pulse gener­

ator described in "Versat ile Pulse
Gen erator," Radio-Electronics,

November 1985. I have fo und the
follow in g erro rs in Fig. 2, on page
59:
• )4 is not shown.
• R16 is across )7 in the fi gure, but
the text says )6.
• IC4 (4050) is show n as14 pin ; it is
16 pi n .
• D3 sho uld be labeled D1.

Except fo r th e second item , co r­
recti on is obv io us. What wo rries
me: are th ere more erro rs? I shall
be waiting im pat ie nt ly fo r co m­
ment in an up coming issue.
SIGM UND S. KAHN
Brooklyn, NY

OWNER'S MANUAL NEEDED
I pu rchased a tuner-video ana­

lyzer, mod el 10WX from M ercury
Tune r (1 03 East 165 St reet, Bronx,
NY). I lo st th e manual, and the
co mpa ny has since go ne o ut of
bu sin ess. I w il l pay $5.00 for a
co py.
WILFREDO RAMIREZ
305 W 72 Stree t
Ne w York, NY 10023 R-E

The sche matic is correct, so R16
sho uld go across p . By the waYt we
too are impatient so metimes-«
that's what causes so me errors.
Thanks for you reagle-eyed correc­
tions.-Editor

THE BRAZILIAN CONNECTION
I read you r articl e about the re­

mote cont ro lle r (Radio-Electronics,
October, 1985) and I would li ke to
know how can I get data sheets on
those lC's, as well as ot her kind s of
information , including typi cal ap­
pli cation s, etc. And how can I get
sampl e lC's to exp eriment w ith?

The probl em is t hat I'm fr om
Brazil, and it 's very difficul t to find
tho se parts and th at kind of infor­
mati on in ou r elect ronics mark et­
place.

Than ks for the help-s-and con­
gratulation s for th e high quali ty of
yo ur magazin e.
PAULO ROBERTO M ,M . OLI VEIRA
Avenida Angelica, 1399 apto 112
Cep 01227, Sao Paulo, Brazil

You sho uld be able to obtain those
IC's from the supplier men tion ed
in the article by remitting U.S.
funds . For data sheets, you sho uld
contact Motorola Semico nductor
Products Inc. 3501 Ed Bluestein
Blvd., Austin , TX 78721.~Editor

• 1% DC Accu racy
• 1% on Resistance
· 1.5% AC Acc uracy
• Reads 10 DC Amps

• .05% DC Acc uracy
• .1% on Resistance
• 5% True RMS AC
·.5 % Freq. Counter 1-200 kHz
• Deluxe Case Inclu ded

3 % Digital Multimeter

$25 Model
M·1600

MO·1251 20 MHz Dual Trace ' 38500

35 MHz Dual Trace Oscilloscope

True RMS 4 % Digital Multimeter

- $135 ModelM·7000

. 20, 200, 2 k, 20 k, 200 k, 2 M, 20 MQ

• .01, .1, 1, 10, 100, 1 k, 10 kQ
• <1 M Q ± 1% + 1 dgt

• 2 mH, 20 mH, 200 mH, 2 H, 20 H, 200 H
• 1 ",H. 10 ,.,.H, 100 ;.tH, 1 m H, 10 m H, 100 m H
• '" 0.5 H + {3% + 1 d~t l > 0.5 H .... (5% + 1 dgt)

. 200 pF, 2 nF, 20 nF, 200 nF, 2 ~F, 20 ~F , 200 /-IF

. 0.1 pF , 1 pF, 10 pF, 100 pF, 1 nF, 10 nF, 100 nF
• < 0.5 IJF ... (2% + 1 dgt) > 0.5 J,lF .... (3% + 1 dgt)

Ran ge
Resolution
Accu racy

SPECIFICATIONS

Range
Resolution
Accu racy
lnductanc'''-· c_-:-:-:-:---_~_ _
Range
Resolu tion
Accu racy
Resistance

Capacitors

DIGITAL LCR METER
Measures Inductance, Capacitance and Resistance
At Last! An LCR meter that everyone can aff ord. Now you can measure co ils,
transform ers. chokes from 1,1.l H to 200 H, capaci to rs from .1 pfd to 200 mfd and
resis tors from .01 ohms to 20 megohms. All in one handheld instrument .

$98 Model
ST·1000

AC Current Meter

$48 Model
ST·310

AC Current Meter

• Sine, Square, Triang le,
• Pulse, Ramp, .2 to 2 MHz
• Frequency .1 thru 10M Hz

• Reads 300 Amps (5 ranges)
• DC & AC Volts, Resistance
• Case & Leads Inclu ded

• Reads 20, 200, 1000 A
• DC & AC Volts, Resist ance
· 3% LCD Digit s
• Deluxe Carry Case

'..

GF·8016 Function Generator
with Freq. Counter

GF 8015 without Freq. Meter ' 169

C&S SALES, 8744 W. North Ter. fiii!i!!!iil ~.I 15 DAY MONEY
Niles, IL 60648 • (312) 459·9040 ~ ~~. BACK GUARANTEE

2 Year Lim ited Guarantee! Add 5% for Postag e ('10 Max.), III. Res., 7% Tax
TO ORDER TOLL FREE 1-800-292·7711
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1663

List $24.95

1875P
List $14.95 (papef}

1199
List $21.95

1013
List $12.95

1665P
List $15.95 (pap er)

BEGINNER'S GUiOE
TO TVREPAIR-lIIll '

Step-by-Step
TltlephoM
[n. uRa tlon
and Rep.l 1t

1899
List $24.95

I
I
I ...

I ~
,~

1984
List $14.95

1211P
List $12.95 (paper)

1
- COMPUTEfL
USER'S-GUIQEJ 'O
ELECTRONICS

I

1671P
List $16.95 (paper)

1616
Lis t $19.95

! Towers ' Intornational

11m
800P

List $19.95 (paper)
1693

List $21.95

FUNDAMENTALS

TRANSDUCERS

~ ELE~mo~l~s BooK LLlUl
Keep In Step With the Future . Become

a Part of the Fascinating World of Technology!
• High-Tech How-To • Robotics
• Space Age Projects • Computers
• Digital Electronics • Telecommunications
• Artificial Intelligence • And much more!

Select 5 Books for Only $295

1999
List $21. 95

1594
List $18.95

RADIOAMATEUR'S
MICROWAVE

COMMUWfunOMS

Handy, Pocket-Sized
Resistor and Inductor
Color Code Calculator

FREE

".-.ioiii,....._lOi ;:'- _ Il:l:"--'"
If;-':=''~,~ n='~--=-==L~I

• .. :: • f ::...

1625
List $21.95

El.ECTfill~§...J3!J..(JK CLUB

~---------------------~,I t:LECHml~HCS BCmK ~LUB • .\
I P.o. Box 10, 1\
I Blue Ridge Summit, PA 17214 I
I

Please accept my membership in The Electronics Book Club and send the 5 volumes '
circled below, plus my FREE Resistor and Inductor Color Code Calculator , billing \I me only $2.95plus shipping and handl ing charges. If not satisfied, I may return the I
books within ten days without obligation and have my membership canceled, I agr~ ,

I to purchase 4 or more books at regular Club Price (pius shipping/handling) during JI the next 12 months , and may resign any time thereafter. '

I 800P 1013 1108 1160 1183 1199 1211P 1218 1245P
I 1277 1465 1536 1553 1594 1604P 1616 1625 1663 1665P
I 1671P 1672 1693 1793 1875P 1899 1909 1984 1999

Name _

I Address I
I~ I
I State Zip Phone ' t
I Valid for new members only, Foreign applicants will receive ordering instructions, Can ada must II remit in U.S. currency, This order subject to acceptance by the Electronics Book Club, I

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

1245P
List $16.95 (paper)

1536
List $14.95

- --~.-..~,~.

1604P
Li st $15.95 (pap er)

1183
List $16.95

1553
List $15.95

i TROUIlLfSllOOnllO

I
MKROPROCfSSORS
C. DKilTlll lOGK

FREE When You Join Now
7 very good reasons to join
the Electronics Book Club

1160
Lis t $14.95

1909
_List $21.95

• Big Savings. Save 20% to 75% on books sure to In­
crease 'your electronics know-how
• No-Risk Guarantee. All books returnable within 10 days
without obligation
• Club News Bulletins. All about current selections­
mains, alternates, extras-plus bonus offers. Comes 13 times
a year with hundreds of up-to-the-minute titles to pick from
• Automatic Order. Do nothing, and the Main selection
will be shipped automatically! But . . . if you want an Alter­
nate selection- or no books at all-we'll follow the instruc ­
tions you give on the reply form provided with every News
Bulletin
• Bonus Books. Immediately get Dividend certificates with
every book purchased and qualify for big discounts of 60%
to 80%
• Extra Bonuses. Take advantage of added-value promo­
tions, plus special discounts
• Exceptional Quality. All books are first-rate publisher 's
editions selected by our Editorial Board and filled with useful
up-to-the-minute information
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EQUIPMENT REPORTS

INTRIGUED BY CA LCU LAT O RS ? T hen you can GIV ES ME A THRILL to see it start out with a wild
step up your math skills fast! Use my new ", eth od in glless and then approach the li",it and sto p. "
gu id eb0 0 k fo r m . I t ' s c a ll ed CA LC ULA T O R Professor John A. Ball of Harvard Co llege (autho r of
CA LCULUS. T his space - tra ve l spinoff is sure-fire, so it the book Algorith",s fo r RPN Calculato rs'! w rites: "I
has a simple guaran tee - just return it for all im mediate wi.ttl! I liad had a<; good a ea/cuill" course."
refund if yo u are not astounded at the proble ", s YOlire Pr of essor H . I. Freedman o f the U . o f Alberta .
solving witl, it! w riting in Soc. Ind. Appl. Math Review , sta tes:

But the point is - you won't wan t to send it back . For I f [ f I
this is the easiest , [astest shortCllt ever! Th e da y yo u "Th ere car, be no questi on as to t 'e use u ness a t ,is
receive yo ur copy in the ma il you'll wa nt to put it to book... Iot s of exercises . . .v ery clearly writte n m ,d
wo rk. II's that excit ing and helpful. ", akes fo r easy reading ."

My name is Dr. Geo rge McCartv . I teach math al the Tekt roni x Engin eer Bill Tem pleton says "CA LCU-
University of Ca liforn ia . I wro te this guidebook to cu t LATO R CA LCULUS is the best, »iosr clearly w ritten
through tne co nfosion . I gu ide you with exa", ples you book l have seen for i",proping yo ur ",ath sk ills."
foll ow ste p-by-step on yo u r calcula tor - you do I WANT YOU T O DO T H IS. Get "' y com plete
simp le exerc ises - then yo u so lve pract ical proble",s kit . with a TI-35calcolato r, plos its200 p . Student Ma th
with real precision! Book , A ND the guidebook. ALL for $44 .95 (for ship-
POWER MET HODS. Need to evaluate functions. areas. ping to USA ad d $2, o r $5 by AIR; Foreign $5, or $10

volumes - solve equations c-c use curv cs. trig. polar coordinates A IR ; $2 .70 tax in CA) . O rder Stock No. 7MH
- find limits for sequences and series? It's all here! If you alrea dy have a scien tific calc ula to r, you can

If you're in thebiological. socialor physical sciences. you'IIbe invest in 'CA LCULA TOR CA LCULUS' for on ly U.S .
do ing Bessel fun ctio ns , ca rbon dating . Co mpe r tz' gro wth E
curves half-life, future value , marginal cost s. mo tion, cool ing, $1 9 .95 (to USAor foreign: add $1 for shipping, or $4 by A
probability, pressure - and plenty more (even differential AIR ; $1.20 tax in CA l. Order Stock No . 6-H R
equations). As pennywise Ben Fran klin said , "A n inves tment a

Important numerical techniques? Those algorithms are here, ill kllo wledge pays the best dipidends:' GET STARTED If

~~:~ti';~~~~~I:r~~::ti~:~~ux~~c;:,:~t;o~~ai~:r~:~og~ f~~~:r:n~ NO W- Tax deductibl e for professionals . T
New ton's method , predicto r-correc tor , successive subs titutions. M O N EY ..BACK GUARANTEE ! Send for it to- A
Simpson's method and syntheticdivision. day. Besure to give me your com plete ma iling ad dress N

LOOK AT W HAT USE RS SAY , Sam uel C. wit h your check or mo ney order. If you want to cha rge 0
McClun ey , [r .. of Phil adelph ia writ es: it (Visa or MO , tell me yo ur ca rd no . and expoda te. M
"CA LCULA T O R CA LC ULUS IS G REA T! For ten Pro",pt sl,ipme llt A
years I llape heell tryillg to get the theory of calcuius g" arallteed. ~
thro ugh nzy head , llsing hom e-study courses , It was not Thank yo u! -;Z.. ~ e~ ../-
until l had yo ur book that it beca",e clear what the ~ .' '-"""'l 6
calculus w asall abo" t. With yo"r/wok alld a calc" lato r EduCALC Publications 2
the whole idea becomes clear in a moment , and is a 2795 3 Cabot Road , Lagun a Nigu el, CA 926 77 Y
MOST REFRESH ING EXPERIENCE. I program some For fast service, phone MC or VISA orders I
of the iterativ e problem s yo" sugges t and it always TOLL FREE'0(800)633.2252, Ext, 340.

~~-------~~~~.---.._--------....I
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Cen tral from G-E (General Electric
Co mpany Con sum er Electronics
Busin ess Operati ons , Electroni cs
Park , Syracuse, NY 13221).

Control Central is a programma­
ble remote system that can take
th e place of four infrared hand­
held remotes. The actual program­
min g is very easy : You simp ly
plac e th e Control Central head-to­
head with an infrared transmitter
and press th e matching keys on
each unit. Althou gh we left out a
few steps, it 's really that easy. But
before we fill in the programming
detail s, let's take a look at some
ot he r features of thi s innovative
product.

Control Central u ses a Mit­
sub i sh i 50747 microprocessor
(w hich is upward compatible with
th e 6502), 4K of batt ery-backed-up
CMOS RAM, and 8K of ROM. It is
designed to operate with most in ­
fr ared remote-control systems.
Con trol Central looks the part of a
remote transmitter, except that it's
slightly larger than most (about 1
x 3 x 8 inches) and it has an LCD
readout. It weighs in at ju st over
on e-half pound .

Th e remote co nt ro l has four
source inputs, called TV, VCR, CA ­

BLE, and AUX, and its keypad is la­
belled to correspond to mo st
common function s from those de­
vices. For example, the keypad 's
primary keys include POWER, C H A N ­

N EL U P/DOW N, VO LU M E UP/ D OWN,

and M UT E keys. The VCR section of
th e keypad includes such keys as
REC ORD , VcRlTVr PLAY, STO P, PAUS E,

FAST-FORWA RD , REWIND , and for­
ward and backward SCAN . The sec­
o nda ry -key section is used for
additi on al commands, and for di ­
rect chan nel ent ry or other numer­
ical ent ries.

Al on g with the functions we
mentioned , th ere are a ho st of
othe r less-common key functions

<Ouick . -Guaranteed.
-Easy. -Fun, Too!

On Your Calculator! "

lim

almost impossibl e to pick th e co r­
rect handheld remote unit on the
first t ry ! But now there's a solut ion
to remote-control clutter: Control

elF
J\

G-E's Control Central
Programmable Remote

Control

Replace all of your infrared
handheld remotes with a

single transmitter!

R EMOT E-CO N TRO L C A PAB I LIT Y WAS

once th ou ght to be the ultimate in
co nve n i ence . But havin g too
much of it can be a problem : It 's
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NO ifs, ands or bUts.
Copyright© Fordham 1985 Must be a currently advertised price .

This offer may be withd rawn at any time without prior notice .

s

260 Motor Parkway, Hauppauge, NY 11788

ASK FOR FREE CATALOG.
Money orders, checks accepted. C.O.D .'s requi re 25% deposit . ADD

... $4 .50

... $600
.. , .. $800

..... $10.50
.. . $ 12 .50

.... .. .. $16.50
.. .. $2000

..... $ 25 00

••lZJ

FordhaIl1S0(.:e645-9518
InNY State 800-832-1446

Service & Shipping Charge Schedule
Continental U.S.A.

FOR ORDERS
$25 ·$100 .. ..
$101 '$250
$25 1·500 ........
$501·750 ..
$751 ·1,000 .........
$ 1,001·1500
$1.501 ·2000 .. .
$2 ,001 and Up



You can put this kit toqether
in just hou rs! Why wai t any
longer to en joy the wo rld of
satell ite te levision?

This is a comp rehens ive qul de tor
bot h hom e TVRD ow ners & pro­
fessional service techn icians. It co­
vers installation. testing , servic inq .
aliqnment. & information not avail­
able in ot her handbooks.

Richard Maddox,allthorof
Troubleshooting & Rep s iring
Satellite TV Systems

Cat Y-6000

ThIS hiq h qam amp (VHF 25 dB UHF 20dBI
boosts TV & stoners even m fri nge areas Its hioh
Input capabilitv resist s over load on st rong siqals.
wh ile a built-in FM trap cuts interference Includes
UL-hsted AC adaptor Cat L-4 20 0

--DIP METER
Frequency Range: 1.5 -250 MHl In 6 pluq-in co ils
Mo dulat ion : Approximately 2 KHz sinewave

~~~~~l ~us~~I~~or: ~~ 5C
M Hz $5 9 9 5

Sem icon ducto rs: 2 transisto rs & 1 diode

" The performance rtvols commerc ial recevers

~~::;~~~~n.~~~~~O~r~~~~r~i~~r~l~ra~~:'~~
the quality . . . beffer than expe nsive commerclol
unus. "

AUSTRALIS 1
SATELLITE RECEIVER KIT

IN-LINE VHF AMP
This 10dBvideoamphas~
a bandwidth of 50 -.450 ~ .•"'~
M Hz & output capab ility~
of 30 dBmV. Noise fiqure 1

is 4 dB & im pedance is
75 ohms.

Cat L-4 201 ~ \

DUO-TEMP SOLDERING IRON
It' s two too ls in one! It s nor mal tip idlinq tempe ratu re of
680ClF is ideal fo r deli cate printed circuits. Press a button and
the powe r is doubled I The push-button also allow s faster
heating or " pulsing" to match heat output to the heat absorption
of the task at hand!

Or Build Your Own Receiver
It SAVE A FORTUNEI

5" B&W TELEVISION

As always. Dick Smith brings you mo re fo r less! Our new mode l dual-trace 20 M Hz
osc illoscope Is packed w ith features. The hig h brightness CRT assu res easy readabil ity, and a
specially des iqned ci rcu it for componen t testing allows you to determine component status in
or out the ci rcuit board I Othe r features include: wide bandwidt h & hig h sensitivity. very low
power consumption . high sensitivity X-Y mode . 2 axis (in tens ity modulation) pane l elect r ical
trace rotator. & regulated power supply circu it for accu racy. And the best featureofa tl: our new
low price!

20 MHz DUAL-TRACE OSCILLOSCOPE

A hand-h eld osc illator the size
of a digit al mul t imeter! 23
ranges of sine & square waves
(switchable) betw een 20 Hz
& 1.5 kHz, plus a xl 0 0 range:
46 settings in all. Manyother
featu res: 600 ohms output .

RC OSCILLATOR

ROCKDALE STEREO SATELLITE RECEIVER

State of th e art circuit ry and advanced techni cal standards g ive you stereo
sate llite reception w ith maximum perfo rmance. This 70 MH z sing le conversion
receiver featur es SAW IF Filt er. Auto TV Thru- Mode on Standby/ Powe r Off,
and Base-Band Output for Descrambl ers. Cat 0 -633 7

Raining? d on ' t get so ake d ju st beca use yo u need to m ove
your satellite di sh . With this Actuator ( a m ot or -cont roll ed
arm th at att ac he s t o dish & m ount) and Position er ( th e
remote control un it th at s its under yo ur receiver or TV) , you
can position yo u r di sh in total co m fo rt. This unit is d esigned
t o suit m ost di sh es. In st all it yo u rse lf and save!

You Can Get Stereo Satellite TV
At An UNHEARD-OF Price! oHLy

_.. .. . .-.

'7:;~.- -~_' . '_I

Hand-Held Convenience!

_:!,! ~
QII ~

.,
:toholeKNe;,ROnge of

BRAND

WIRE WRAP TOOLS
Call for Special Catalog!

Move Your Dish Without

,,~.the House!

$24~ ~----I '~



MOSFET
AMP KIT

PROFESSIONAL
SERIES

Cat P-26 85
10 up 8 5C

Cat P-7688
10 up 99C

CAt P-269 1
10 up $1 .35

Cat P-26 86
10 up 57C

Cat P-2689
10 up 59C

Cat- P-2692
10 up 60C

nirectivitv
Insertion loss
srec Response
(norrQIN band)
Max PO'Ner

UHFSWR
POWER METER KIT.,

Cat K-3 5 16

POWER OUTPUT on.Cllannt l BothChannllls
4 ohms 184 W RMS 180W RMS
8 ohms l04W RMS lI5W RMS

HARMONIC DISTORTION
Lessthan 02 % for all powers up to 100 W

into 8 ohm loads
l ess than 0.3% for all powersup to 180 W

into 4 ohm loads

Complete kit includes $299
Case & Front Panel

COMPUTER
CONNECTORS

For P-2690, P-2691
were $' .25

For P-2687,P-2688
wt!r~ $1 .00

BACKSHELlS
For P-2684, P-2685
we re 90 t

'D'TYPE

SOCKETS
9 Pin

15 Pin
25 Pin

PLUGS
9 Pin

15 Pin
25 Pin

Cat M-9 54 5

Protect your 2nd most valuable investment with the

Dick Smith Deluxe Car Alarm
Door & iqnition alarm s ere no lonqer enough to save your car from
profes siona l thieves! Get the featur es of cos tIv commercial alarms in this
easv-to- build . inexpensive kit'

• 2 delayed '" 6 Insta nt outputs
• 10 sec. delayed entry c\ exit times
• Aux. battery provision. Siren output
• Flashing dash lamp internal

key-o pe ra ted on /off. etc .

Superb de siqn uses latest Ie tec hnology.
low compo nent cou nt mak es it very reliable
and easy to bu ild. Measures frequency to
500 MH z (wi th optional prescalerland period
both w ith a 7 diqit resolution. Supplied wi th
the excl usive Dick Smith simplified step-by­
step instr uct ions and a qu ahtv pre-pu nched
and si lk screened f ront panel and case.

.
Digital
FREQUENCY
CQUNTER KIT

PRESCALER KIT Cat K-343 2

MAIL ORDERS
P.O. Box 8021 Redwood City CA 94063

We I ~'ll UPS Ground " ..... u OIherw'n ,.qun ted
Add 5 '\1;olord ll l0U I I$1 5 0 "",n ,mu ml lo r s t''' P!=IlI'lll
120 " oulSod. the US A · $ 400 ..."" mum l
TI' .'. ~ "' l<Id\l oOnal$l OO h.rldlorIQ fn
Co"" ......." ." ". .. ..'" _...".. f"-

Reg ulated DC Powe r Supply, 13 .8 VDC, 3/ Cant. ·For home, lab
service bench, CB stereo and auto radios, th is IS an extremely
vers atile unit. You'll wo nder how you managed w ith out it l Input
is 117VAC60H z 1COW . and the output is fully regulated low
ripple up to 5 amps surge. The uni t is fuse and double- short
ci rcuit protected with on/off switch and pilot light.

Invaluablearound th e home or workshop. It will give a maximum
of 1 amp a 3.6.9 .and 1 2 volts DC. Simply plugs into 1 17 VAC
powe r socket-DC connectio ns . Ideal for use with alarm syste ms ,
intercom s. etc.

HEAVY-DUTY SOLID-STATE

13.8Vj5A
Peak

*RpOlurf'S FUNWA Y hon k.

votume 3 t Cs t 8 ·76 10/ for
corootete ronstructmn rl,. t;u/.~

It' s a real beauty. t his one: a
real ' live' musical synthesiser
• and it' s live because it
uses YOU as the note ge ner­
ato r' you oet an amazi nq
range of cont rol ove r the
sound.

2474 Shattuck Ave . (415)486-0755
390 Convention Way (415)368-8844
4980 Stevens Creek Blvd (408)241-2266
1830 We stwood Blvd. (213)474-0626
390 Convention Wav , Redwood City, CA 94063

MINI SYNTH KIT*
$199 5

Cat K-2669

Dick Sm ith 's FUNWAY INTO ELECTRONICS series
is pac ked wrth nrolects desi q ned to teac h electro nics
w hi te entertain inq inquirinq mi nd s & bu sy han ds .
Vo lume 3 is for tho se wh o have worked theu-wa v
throuqh volumes 1 & 2 for the advanced hobbvistl .
It co ntains 10 fascm at inq pro jects based o n
ln teq rated Circu it s. We also offer m atchinq kits
/l ike the two below) to make bmldmo these
project s even easier ' .

CALL WRITE, OR VISIT OUR RETAIL CENTERS!
ORDERS ONLY: CAll TOll FREE 1-800-332-5373

. (Mon-Frl, 6om-6pm PACIFICTIME)
IN CALIFORNIA: 1-415-368-1066

STORES AT:
BERKElEY:

Il£DWOOD CITY:
SANJOSE:

WESTWOOD:
HEAD OFFICE'

were $ 19.95

$99 5

Learn A~out Integrated Circuits
with Dick Smith's

I~T~!:1~~!3
Volume

Learn Components in Funwa'l V.1 Cat 8-7600 $4.9 5
Learn Soldering in Funwa'l V.2 Cat 8-7605 $6.95

$4.9 5
$9 .9 5

$19.95
$29.95

Apple Cl's loss is your gain: QW ERTY
keyboa rd w ith nume ric keypad &
more! There' s no warranty, but at
this pr ice you can affo rd 3 or 4
spa res t

You Reap the Benefit!

Want an amplifier for y ou r
walkie' stereo or radio? Don 't
be tied to phones: use th is
project and listen in co m fort !
Or yo u ca n bu i ld thi s in to a
mini PA Ampli fi er.

* R"auir~s FUNWA Y honk
Vnlllm,. 3 ( e ll t 8 · 767 01 fnr

com otr te co ns truc tion df"t;uls

RE-CHARGEABLE

of "No-Leak" GEL CELLS

6V @ 1-2 Ah $69 5
C~t 5-33 10

12V @ 9 Ah $349 5

Cat 5-3325

12V 1.2 Ah $795 12V 3 Ah $1 395
Cat 5-3 31 5 Cat 5-3320

Ask about our
GELLCELLCHARGER~
Please s tate charg er required when ordering.

Cat P-4 614 3" x 2.4 " x 3"
Cat P-4 6 15 7" x 2.7 " x .3"
Cat P-4 61 6 8" x 6" .8"
Cat P-46 17 8" x 9.75" x 8"

MINI AMP t<1T*
~1495

Now desig ning is so simotet No soldering.
no mess > and each board comes with a
pad of layout cape r !

LISA KEYBOARD CLOSEOUT-



Model 1630 (3 amp) $225
Model 1610 (1 amp) $150

and stereo-TV controls for the TV
source; SLOW, SCAN, SELECT, CUE,

TIMER, AND EJECT for the VCR
source; and PROGRAM, RNDM ACC,

SEEK INDEX, D ISC, AND MEMORY for
the AUX source.

It is possible to teach the
Control Central the commands
from more than one transmitter in
a sing le source. For example, the
AUX source cou ld be programmed
to learn some commands from
your CD player, and some com­
mands from your stereo rece iver.
You could also , perhaps, program
both your VCR commands and
your TV commands in a single
source, so that you wouldn't have
to switch sources to control both .
Unfortunately, there are a few
prob lems with doing that. First,
mixing codes in one source mem ­
ory uses memory inefficiently, so
you run the risk of a memory over­
load if you mix codes . It's also im­
po rtant to realize that not all
inf rared links use the same fre ­
quency, so not all transmitters can
be mixed on a single source .

If you have more than four de­
vices to control, then the abil ity to
mix codes on a sing le source is
very important, because it can ex­
pand the number of devices that
Control Central can operate . If
thatfeature is importantto you, we
suggest that you try to mix the ap­
propriate codes before you buy
Control Central.

Control Central has a suggested
price of $149. Whether it's worth it
depends on how often you've had
to search through several remotes
for the correct one. We expectthat
many readers of this magazine
wou ld benefit from the con­
venience that Control Central
offers. R-E

continued on page 28

Control Central

EASE
OF USE

OVERALL
PRICE

G-E

PRICE/
/VALUE

INSTRUCTION
MANUAL

included . But it's important to re­
member that a key function (or a
source function) is not limited to
its label. For example, if you want
the CHANNEL UP key to actually turn
up the volume, then you're free to
program the Control Centra l to do
it. By the same token, if a function
that your device requires is not
available on the keypad, you're
free to designate any key to it. It all
depends on how you program the
unit.

Programming Control Central
Teaching Control Central the in ­

frared commands that your equip­
ment needs could hardly be
easier. But we should note that it
might not even be necessary be­
cause the unit comes pre-pro­
grammed with codes to operate
G-E equipment, and those codes
work with several other brands as
well. So before you start teaching
Control Central, you should try its
pre -programmed commands.

If you do have to program
Control Central, the first step is to
use a ball-point pen (or similar ob­
ject) to slide the USE/LEARN switch
to the LEARN pos ition. The words
"LEARN MODE" f lash in the display
w indow three t imes, fo llowed by
"1 SELECT SOURCE 2 PRESS ENTER." Fol­
lowing the displayed inst ruct ions,
you press the SOURCE key to dis ­
play the component name (TV VCR

CABLE or AUX) that you want Control
Central to learn, and then press
the ENTER key . The display then
flashes "READY PRESS MATCHING KEYS

," which tells you that you should
place Control Central head -to­
head w ith the exist ing remote
transmitter, and press the appro­
priate keys on each . When Control
Central thinks it has learned the
function, its displays prompts you
to "RELEASE" the keys. But to make
sure it has things right, it will ask
you to "DO AGAIN", at which time
you again press the matching keys .
If everything works as planned,
you w ill be greeted by the words
"FUNCTION LEARNED."

The re are a host of "display win­
dow functions" that are accessed
by pressing the FUNCTION key after
a source has been selected. Al­
though they're too numerous to
li st in full here, they include func­
tions such as TINT, BRIGHT CON­

TRAST, SHARP, BALANCE, TREBLE, BASE

rnte manona! Sa les, 6-460 W. Co rtl and st.. Ch ica go . IL 60635
Canadia n Sales ; At las El ectron ic s . Ont ari o

South and Cent ra l Amer ica n Sales,
Em p ir e Ex port er s, Pl ainvi ew , NY 11803

6460 West Cortland Street
Chicago, Illinois 60635· 312/889-9087

HIIJJ!!B
DYNASCAN
CORPORATION

Now you can have the power you need,
wherever you need it, at a surpris ingly
low cost.

These new B&K-PREC ISION power
sources each give you contro l up to
30 volts DC with fully adjustable current
limiting. Othe r features include:
• Excellent regulation and low-ripple

characteristics
• Dual meters monitor voltage and

current simu ltaneously
• Two current ranges
• Fine and coarse voltage controls
• Isolated output
• Protected against reverse polarity

external voltages
• Two identical supplies can be

connected in series or parallel
• Can be used as a constant voltage or

constant current source

Compare prices, featu res and perfor­
mance, and you' ll agree that the 1610 and
1630 power supp lies are revolutionary.

Available for immediate delivery at your
local B&K-PREC ISION distributor. For
addit ional information or the name of
your local distributor contact
B&K-PRECISION .
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JE860

Part No. JE232CM
RS232Interface (ForCommodoreVlC-20s C-64)

Part No. JE860
16KRAM Card (For Apple II & 11 + )

Part No. JE864
80-Column/64K RAM (For Apple lie)

Part No. JE875
Disk Drive Controller (ForApple II,11+ & lie)

Part No. M1008K
RAM Expansion (For TRS-SO Model 100)

Part No. KHP4007
Switching Power Supply (For Apple 1I,1I+ ,lIe)

.
~

30024/30025

Part No. .30013
Zilog Microprocessor Data Book

Part No. 30021
National CMOS Data Book

Part No. 30024
TI Understanding Data Communications

Part No. 30025
T1 UnderstandingTelephoneCommunications

Part No.·30029
Motorola MC6800Data Book

Part No. 205775
Intel MCS 80/85 Family User's Manual

MICROPROCESSORS

Part No. 2816A
16K (E)EPROM (35On s)

Part No. 6802
MPU - S-Bitwith Clock and RAM

Part No. 8279-5
Prog. KeyboardlDisplay Interface

Part No. 8748
MPU- HMOS EPROM

Part No. 27256
256K EPROM (250ns)

Part No. 41256-15
256KDynamic RAM (150ns)

TOO~

,--c
ti()~

PLlER-5

Part No. Cutter-5
Diagonal/Side Cutter (43,\ inch)

Part No. Hemo-1
Hemostat (5 inch StraightTip)

Part No. Plier-5
Five Piece Plier Set (5 inch)

Part No. Probe-40
4 Piece ProbeSet (5l'l to 6l'l inch)

Part No. Tweezer-2
Tweezer (Dumont 4l'l inch Curved)

*PARTIAL LISTING

JIM-PAK AUTHORIZED DISTRIBUTORS

(j
a
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FOREIGN

WISCONSIN
. . . • . . Chester Eteclronlc Supply IKenosha

Fairmont. .
Morgantown..
Wheehng, ••

WASHINGTON
Bellevue... . . • . . . • . . ABC. CommumcahOns
Bellingham. . . Cascade Bectremcs
Cheney . . . _. l onO·s ElectroniCS
Gig Harbor. Northwest8ectronlcs
Olympia, •. .. The ElectrOniCShop
Pullman. • . . . . • . • . H&DElectrOfllcs
Seattle. • . • . AB.C. CommunlCillions
Seattle . .AmateurRadiOSupply
Seanle .. ElectroniCSupplyCo
Spokane. . • Bits. Bytes & Nibbles
Spokane. . . . Oon's StereoCenter
Tacoma . . C&GElectrOfllcs

WEST VIRGINIA
. •. U .S. Electromcs
. .• • Electro Dlst Co

• .. lndustronlCS

VERMONT
Burlington. . . . Greylock Becucmcs

VIRGINIA
Annandale . . Arcade Elecrrorucs
Arlington ArltnglonElecnomc Wholesalers
Blacksburg. . . .•. . . . Scotty's RadiO& TV
Bristol, Stneld's BecuomcSupply
Charlottesville. . . •. Graves Bectroncs
Hampton. . . . .. CarnBectrcmcs
Hamsonburg. . . • . . • E1ectrrcal Wholesalers
lynchburg . _.. • ElectronICServiceCo-
Norlolk. . . •.. . AvecElectroniCS
Norfolk. . . .. CaIOBectroncs
Norlolk. . . . . . Priest Elecncrncs
Rich mo nd. • . • Avec Electr onic s
Roanoke. . . Avec ElectroniCS
Vienna • . . .. ..• . HectromcEQUipment Bank
VIrginia Beach. . Cam Hectromcs
Woodbndge. . . EGE.

ca nada:
BritIsh ColumblaNtctOlla •.. Fort Micro Systems

Guam:
Agana .•. ••. •... •. .. MananasElectronICS

Guatemala. • Eleclromca Pan Amencana

Panama. • • Sonltel SA
Panama . . . . . • . . . . . .• . . . Tropelco S.A

Puert o Rico : • . . HatoReyMicrocomputerSlore

Saudi Arabia:
Je<ldah . . Hlsham Nwallatl Establishment

UTAH
Midvale Heathkit Electrontc Center
Ogden. . • . . . . . . •.. . Carter Supply Co
Provo . . • . • . • • . AlpineHectrcrnc Supply
SanLakeCity. • . . .. Kimball Bectromcs

TENNESSEE (Continued)
MemphiS. • . . . Warren Radto
Nashville, . . EddieWarners Inc.
Nashville Electra Dut. Co.
Smyrna Delker Hectrcrncs

TEXAS
BrownSVille ....•..• . George's ElectroniCMart
Dallas. • . • . • . Heathkit ElectroniCCenter
FortWorth. . _.. _.• HeathkitElectroniCCenter
Harllgen. . •..... George's ElectrorliCMart
l ubbOCk. . . . . •. InceElectronICS
McAllen. . George's E!ectrOnlCMart
McAllen. . venev wo e secncocs
Odessa, •. •. .. . .. . •.. Whltloc.klnstrument
Richardson. . . . Martin Wholesale EleclronlCS
Rtchardson Ince Bectromcs

TENNESSEE
•• Shield's ElectronICSupply
. . Shield's ElectroniCSupply

. . • . . . . • . R&L ElectronICS
Shleld's Electrontc Supply

. • . .... BluffCity ElectronICS

Bnstol. • . . .•
Chananooga. •.
Greenvtlle..
Knoxvdle. ..
Memphis. .

NORTH DAKOTA
Fargo. . . . RadiO& TVEQUipment
fargo. • .•...•...• .•.•.• SISEJeclronlCS
Mandan JohnIverson Company

OREGON
Beaverton. • . •. • . • . •. NOrvilCElectronICS
Corvalhs. . . •.• .• . Zero GeeElectronICS
Portland. • .•.• . . Port~nd Rod. Supp~

PENNSYLVAN IA
Chambersburg Sunnse ElectronICDlst
Drexel HIli ... . •...• . •. Kass ElectrOniCDlst.
Ene, . , . . • .• •• •• ,. WarrenRadIO
Frazer. . . . . . ' " Heathkit Electrome Center
McKeesport . . . . . . . • . . . . . . . . Barno RadIO
Ptlliadelphia ... .. • . Heathkit Electronic Center
Ptuladelphla. . • •• . Spectrum ElectroniCS
PhoeniXVIlle. • • • Stevens RadiOShack
Pittsburgh. • South HillsElectlonlCS
York. . . . . • . Computer Center 01 York

RHODE ISLAN D
Cranston. . .. .•.... •. • . Jabbour EleclroolCS
P3'Nlucket ........ •... Jabbour ElectroniCS

OHIO
Akron, . . . .. Warren RadiO
Bryan. . . . . . . .. • Bernie'SElectric
Canton. . . • aecncnc Center Inc.
Cleveland HeafhjotBectromcCenter
lancaster. . . .•..... Electronic Supply Co.
Parma. • . • .. . . . . . . . • • Supenoraecrcncs
Toledo. •..•.... .. . Heathkit Bectronc Center
Toledo. . • • . • Warren RadiO
WICkliffe. . • . . Amateur Electronic Supply
Youngstown. . •.•.•.• RossRadiO Co.

NORTH CAROLINA
Greensboro. .. . . . .. Heathkit Electronic Center
Winston-Salem. . . . . Trayer Inc.

OKLAH OMA
Bartlesville. . . . All-State Electronics
Lawton. . • . TrICe Electronics
Oklahoma City TriceElectronics
Tulsa.. . Trrce ElectroniCS

NEW YORK
Amherst. . • . • .••...•... AudioCtnter
Amherst. . • . . . Heathkit ElectronICCenter
Bethpage. . • • . Electronic No. 24 Inc.
Buffalo RadioEqUipment Corp.
Commack. . . . . . Spartan Electronics
Jamestown. . _. ... ... .. .• . Warren Radio
Jencho HeathkitElectronic Center
Johnson City. . , . Unicorn Electronics
Kingston. . . . . . . . • . . • _Greylock Electronics
Middleton..• ..... ..... Greylock Electronics
Newburgh. .. . .•........ ActionAudIOInc.
NewYork. . __ . . .. . •... _TaftElectronics
N. White Ptams. _... Heathkit Electronic Center
Poughkeepsie. • . . .. • . Greylock Electronics
Rensselaer. . . •. . ElectronICStockroom
Rochester. Heathkit Electronic Center
Troy. . .. . • . . . . . . . . IrcanElectronic Supply
Utica. , . Dentral Electronics

NEW MEXICO
Alamagordo. . . BasnElectronics

NEW JERSEY (Continu ed)
Ocean Heathkit Electronic Center
Trenton, . . . . . . . . . LaraccBadm
Vineland. , • • . • LaracoNineland

MISSISSI PPI
BiloXi. . . . . . •. Hooper ElectronICSupply
Jackson. EllingtonElectronICSupply
Pascagoula. . • .••. Hooper Electronic Supply

MISSOURI
Cape Girardeau. . . • . . . . • ShowMeElectronICS
Columblil.• . ShowMeElectromcs
Kansas City . •... Electronic Supply Co. Inc.
Rona. • . • • . . •. ShowMeElectromcs
Sedaha . • .. • . Show Me Electrol1lcs
Spnngheld .. . . . Show~.e Electronics

MONTANA
Bozeman. • • . •.. ElectronIC Service & Dlsi
Great Falls.• .. • . • . • ... . • ElectricCttyRadiO

NEBRASKA
GrandIsland. •••.•. .. . _. •.• G.lElectromcs
Uncaln. • •. • • • Scott Elect ronic Supply
Omaha. . • . •• ••...•. •. SconElectronICS

las Veoas. . . . ..•. •. .. .. Century23
Sparks. . • . . •. . . .. .. Computer ~use

NEW JERSEY
FaIrlawn Heathkit ElectronICCenter
Mantua. • ..• . ...•.•. . • .. ElectroniCWorld

NEVAOA

MASSACHUSETTS
Peabody. . . . • . •. Heathkit Electronic Center
Pittsfield. . . . _PlttslJeld RadioEQutpment
Springfield. . _SydleeElectronic Suppfy

MICHIGAN
Adrian......•.. •.. . WedemeyerElectronICS
Ann Arbor • • . Wedemeyer Elect . Suppfy
Bay City.. • • , , •. Kinde Distributing
Detron. Electronic Parts Co.
Detroit.. . . . . S&S Becrorncs
East Detroit. Electronic Parts Co.
East DetrOIt. Heathkit Electronic Center
Fenton. . . .• . • . . . . TriCountyElectroniCS
Fhnt . . . . . • . .... • ShandElectronics
GrandRapids. . •.•• RadIO Parts lrc.
Grand Ral'llds .• .•• T&W Becncucs
Grand RapIds. • ... .• .• .• WarrenRadiO
Jackson. • , . . • • FultonRadiO Supply
lansi~. • . . . . • . . • • FultonRadIO Supply
Lansing, • •. .• . •• Wedemeyer Elect. Supply
Livona. . • • • . . Norwest Bectromcs
MadisonHeights ... . Warren Radto
Muskegon. . . . . .... . • H&RElectronics
Niles. . • • . . . . . .. . . . NltesRadIO Supply
Saginaw. . • . • . • . .. Ryder Distributing
Saginaw. • • •• . • . ..•• ShandElectrolllcs
SaintClair Shores. • • . • . . • . Bell ElectroniCS Co.
Taylor. • Tel VanBecnouc Supply
Traverse City. • •. . . . TraverseCityBeet,Supply
Westland. . TheElectronICConnection

MINNESOTA
Duluth. . . .. .. .. • • Northwest Radio of Duluth
HopkinS. • • • . . •. • • • Heathkit ElectrOniCCenler
Minn eapoli s. . . • . . . . Acme Electr on ics
Proctor. •..... .. .•.. ..... Northwesl RadiO

•• , . Burstetn & Assoc.
. •. .• • •. • Electromcs lnc.

. AmateurRadiOEqUipment
..... • L1oyd's RadIO & Elec.
. ..•.. .. . RS.C. ElectroniCS

KENTUCKY
.. . RadiOElectronICEQUIp. Co.

•.. • • Heathkit BeclJonlCCenter
•.• Petrless EltctronlCEQUIp. Co.

. .. WarrenRadiOCo.

LOUISIANA
BatonRouge. . . Industnal Elect. Supply
Balon RoLlOe . " .. . . •. Menard ElectrOniCS
Broussard. . . . •• Menard ElectronICS
Gretna. . . Pehcan ElectroniCS
Houma. . • • . . PtltcanElectronICS

OverlandPark, . .
Salina. .
WItMa. . .
Wichita. .
Wtchlta. •

lexmgton.
loUISVille. .
lOUISVIlle.
Paducah. .

IDAHO
. • . • . Kimball Electromcs

. . . R.J.M. Electrcucs
•• KJmball ElectronICS

ILLINOIS
Berwyn. . . . . B.B.&W. Eecnomcs
Carbondale. . • . . Pick's ElectronICS
Downers Grove Suburban Electronics
Groveland Moyer ElectroniCS
Mount Prospect. ... •. • Tri-Stat e Elect .
Ntles. . Joseph Bectrcmc
Peona. . . . . . . . . .. . . . • . . Warren RadiO Co.
QUIncy. . . .• . . . • ..•.. Show Me
South Holland. . . UnionBecnoucOtst

INDIANA
Angola. . lakelandEectreucs
Bloormngton. . . . . . • ..• .• _•. StanSiferRadiO
Chesterton. . . . .. • .. • Chesterton ElectroniCS
EvanSVille. . ... .•..... . ..• . Hutch & Son
Gary. . . . . . Calumet Electronlcs
Highland. . . . • . . . . . . . . . . ElectroniCDepot
IndianapoliS •...•. . .....• Warren Radio Co.
South Bend .•• . . . .. ...... P.EJ./GeneSls
TerreHaule. . . .. Industrial ElectronICS
W.la fayette .....• Von's ElectroniCS

acse...
BoISe.• •
Pccateuc.

GEORGIA
Atlanta. . . • • • A.C.M. ComputerMart
Atlanta. . . Heathkit Bectronic Center
Dalton. . . • . • . . . _. •• • A.C.M, ComputerMart
Stone Mountain. • . • . • . . Coleman's Bectroncs

HAWAII

IOWA
Ames. . . • . . ElectrOniC Supply. Inc.
Dlnton. • . . •... . .• • RJ.S. ElectronICS
Davenport . . ... Umon Supply Co.
Des MOines. RadIOTrade Supply
IowaCrty, UmonSupplyCo.

KANSAS

Hllo.. .•.... ...•. .... .. . AI's Electronics
Hcnolutu. . .. • ..... Induslnal Becnomcs
Honolulu. . . . • IntegratedCircuit Supply
Kailua-Kana Mal Mai Electronics
Pearl CIty..... .•. •. Heathkit ElectronicCenter

CONNECTlCUT LOUISIANA (Cont inued)
Wallingford. . . . ..• Tron TownUSA LakeCharles. .. . . . • . Wholesale Radio & Equip,

DELAWARE Metairie Pelican Electrcmc Supply
. .. • . . Computerland Shreveport. . ,. .. . Industrial EecnomcSupply

. •.... ..•. Micro Products - Shreveport • . . • • . • . • SouthernBectrcucs
. . . . Wholesale: Flecnomcs MARYLAND

flORIDA Aberdeen. . . . . _. _• . ••.• • Harco Electronics
DaytonaBeach. • • . C&SBecucmcs Baltimore. . . . . Heathkit Electronic Center
Fort WaltonBeach. . . Palm Becnoucs Bettsville. . . . . MarXEectroucs
Gamesville. . . . . •... SkipperBectrcmcs CollegePark. . 8ectronicsPlus
Hialeah. • . . Heathkit Electronic Center GlenBurnie Aevacto of Maryland
Ml3JTli. . . .. • . . .. . Dhararndas Sons Laurel. . . . The CommCentef
Oakland Park. . , , • , Lafayette Radto l avale. . • • .. ... J&M Bectrcmcs
Orlando. . • • •. .•• C&S Bectromcs Rockville .... .. .. . . . .• Revacto Electronics
Pensacola. .. , Pensacola Bectromcs Suitland Suburban Wholesalers
Plantation. . . . HeathkitElectronicCenter Towson. • • • . ,. Baynesville Elect ron ics

Newark. .
Wilmington.
Wilmington.

ALA BAMA
Blrmmgham. . . • . . ..• American ElecfromcSupply
Birmingham JLS. ElectronlCs
HuntSVille. . . . . W&WBectrcmcs
Monlgomery. . . Handey's Eect.Center
Opelika.. . . Soumern Beciromc Corp.

ALASKA
Anchorage. Electronic Supply Center
Homer.... • . . •.• . • . • •.• .• A-COMofAlaska

ARIZONA
Sccrtscale. . . . . . . ElectroniCParts Outlet
SierraVista. . • B&S Becnomcs
Tucson .... . .. . . . . . .... •. .. ElecirmcCIty
Yuma Yuma Electrcucs

CALIFORNIA
AnaheIm. • . • . . . R.F. Hectrcucs
Atascadero Coast Becnomcs
Berk eley• • • . • . • . • AI lasher's Elect ron ics
Carpinteria. . . _. BectrcmcResources
Chtco. . . • Payiess Wholesale
Chtco. . . . . . .. . .. • The BectrcmcsWherehouse
ChulaVista • • . . • l loo Eleclrooics
Concord. . • . . . . . . . . . . . PaclllcNalleyElectrOOlCS
Costa Mesa. . . •. . . . • . Mar-Vac Becircrncs
Covina. . . . . . .. . G&H/AMCO Elecl. Supply
Cucamonga . . .... .. ..... ..... • AbletronlCS
Dubltn. . . PattflcNalley Becnomcs
Eureka. . . . RedwoodBectroucs
Fontana. . . . Fontana Becnoncs
Fresno. . . SparkyBecncucs
Fresno. . . . . Whltcomm Electromcs
Glendale. . • . . . . • . . . . • . . . • • Eagle Electronics
Goleta. . . . . . . • . •. • . . BJll's Stereo
HaIl Moon Bay. . . Straw1lower Elec./RadtoShack
HalbOr CIty. . . • . • . Buff's Becncncs
Hawanan Gardens . • ..•.. ... CaIsonBectroncs
HollyNood Pactc Radio Exchange
Inglewood Radlolandllnglewood Elect.
l ancaster. . . . . . Consumer Electrcmcs
l ompoc.• . l &HElectromc Emporium
Modesto. . . lnland Becnomcs
Monterey. . .. . , ... .. •... • . . . .• . .• lackit
MorroBay. . . .. • . . . . .. . • . . • Coast Electromcs
NalJonal Crty. . . .... Willy's Electronics
North Edwards .. .•.•.. . . • EconotrOIllCS
Oakland. . . • . . _.. PactltcNalley 8eclronrcs
OceanSIde .•.. ..... EJectronicCenter
Orange. . . . . . . • . •. • CaltlermaElectroolcs
PaloAlte . . Zack ElectronICS
ReOdlng.. . .. . . . .... .... . ..•.. . Radto Mart
Sacramento MarVac's Calif. Radio ElectronICS
Sacramento , . • . • . . lack/Sacramento
San Carlos . . , ..•... J&HOutlet
SanOtego RadIOShack/MtraMesa
San Francisco.•• • ..• •• lack Electronics
SanJose. . . . . Schad ElectrOniCS
SanJose. . . . . . . . UOlted RadIO andTV
Sanl UIS ObISPO Coast Elecl:ronlcs
San l UISObiSpo. . • . .. . . Mid StateEleetroolCS
San Ralae!. . . .• .• . ElectronICS Plus
Santa Cruz. • . • Santa CruzElectroniCS
Sanla Mana ElectrOl'IlCPartsSupermart
Sanla Rosa ArdcoElectronICS
Santa Rosa. . . PaclhcNalleyElectronics
Sunnyvale Sunnyvale ElectrOniCS
Torrance . • Signa! ElectroniCS
Torrance TorranceElectroniCS

""ValleJO. .. . . . . . •..•. • •. la cklt
Ventura . JANVAC E1ectroclCs
WestmlOster. JKEleclronlCS
Vlhltber. • . • . Whltber ElectrOniCS
Willows ...• . • • COBCO ElectronICS

COLORADO
Boulder. . . . . . • • • . . . .. . . . .• . ... Hapco
Co!oradoSprings, CalcoDtgital EqUIpment
Colorado SPrings. . • . . • .. . Centenmal ElectronICS
Denver•• •• • ••• . Fistell 's Microelectron ics
Lakewood . ... . . .• , . .. • . . • • D.H. CrumpCo.

* 1ST JIM-PAK DISTRIBUTOR 9/ 6/77

For Distributor Information, write or phone JIM-PAK, 1355 Shoreway Road, Belmont, CA 94002 (415) 595-5936
2·



Learn micro-processing with the new

MICRO-PROFESSOR lP

CIRCLE 111 ON FREE INFORMATION CARD

LED's to th e f ro nt panel. Those are
used to indicate the status of a par­
t ic u la r cha nne l ; th at is whether
th e unit's lo ckout, priority,' o r de­
lay functi on s have been selected .
On othe r Bearcat mod els, th at in­
fo rmation was presented as part of
t he fr equ en cy/channel readou t.
Because that causedthereadout to
be cluttered, th e information was
someti mes diffi cult to di scern at a
glance . Thi s system offe rs a mu ch
clea rer ind icat io n of th e channe l's
status. As to th e channel/frequen­
cy readout, it uses a bright, easi ly
read , fluorescent tube di spl ay.

The keyp ad, like those on other
Un iden-Bearcat scanners, and un­
like tho se o n uni t s f ro m man y
other manu f acturer s, uses real
pu shbutton s, rather th an a plastic
membrane overlay. The keyp ad is
used for f re q ue ncy ent ry, pro­
gram m ing th e pri o rity channe l,
and selecting search, lockou t , o r
delay modes. It has a positive tac­
t i le respo nse. An interestin g fea­
ture of the pad is t he presence of a
wx key; pressin g that key act ivates
an auto mat ic weat he r-service
search mode. In that mod e, th e
unit scans all National Weath er
Service frequencies in th e area.

On the rear of th e unit th ere is
the access hatch fo r the memory­
back up batte ries, as we ll as co n­
nectors fo r AC power, DC power
(13.8 volts), gro und, and antennas.
Yes, we said ante nnas. On most
othe r scanners, incl udi ng th ose
that offe r 800-MHz cove rage, a sin­
gle anten na in p ut is all t hat is
provid ed . On the BOOXLT, the re is a
separate input for an 800-M Hz an­
tenna. Inciden tl y, th e un it is sup­
plied with both a stub antenna fo r
800-M Hz , and a telescoping anten­
na fo r the ot her f requencies . Par­
ti all y du e to an exce lle nt receiv ing
location , a hilltop th at is some 230

continued on page 102
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800XLT

EASE
OF USE

OVERALL
PRICE

Uniden-Bearcat

PRICE/
/VALUE

INSTRUCTION
MANUAL

The BOOXLT
Wh en w e unpacked o ur un i t ,

one of the fi rst things we noti ced
was its strong resemblance to ear­
lier Bearcat units, such as t he 220
or 350 . But a closer examinat io n
revealed some very impo rta nt di f­
ferences.

O ne di fference th at is espec ially
sign ificant is the add it io n of th ree

Vniden-Bearcat BOOXLT

Scanner Receiver

A top-of-the-Iine scanner
wi th expanded frequency

coverage.

W ITH THE GROWING U SE OF THE 800­
M Hz band , it was only a matter of
t im e befo re scanne rs capable of
covering that band made th eir ap­
pearance. One such scanne r is th e
Uniden-B earcat BOOXLT (6345 Cas­
tl eway Court , Indian ap o l i s, IN
46250). Th at microp ro cessor-con­
t ro l le d, 40-chann el uni t co ve rs
four ham bands; airc raft, military,
publi c safety, and fed eral govern ­
ment fre que nc ies, as well as th e
aforeme ntio ned 800-M Hz band .

Specifically, th e unit covers the
foll owin g frequen cy bands: 30 to
50 MHz, 118 to 135.975 MHz, 136 to
144 MHz, 144 to 148 MHz, 148 to 174
MHz, 406 to 420 M Hz , 420 to 450
MHz, 450 to 470 MHz, 470 to 512
MHz, and 806 to 912 MHz. The unit
offe rs Uniden 's track-tunin g fea­
ture. That feature causes the scan­
ner to t u ne a chan ne l for peak
signal-st rength, and t hen to t rack a
signal (in th e event of drift , etc.) so
that th e peak st re ngt h is main­
tained .

1-8004~6-1044
- 1-' ''1Fu ll money ba ck guarantee . \I7S4' ~

Students, engineers or technicians­
upgrade your micro-processing skills
with the ne w Micro-Professor IP,

The MPF-IP features:
• extensive software support
• more built-in memory
• improved keybo ard
• larger display

T hree tut or ial guide s help cover all
capabilities. The ideal tr aining too l!
MPF -IP will deliver you into the growing
world of micro-processing . In vest now!

Plus-FREE GIFT Only $199.95
o Check this box for FREE~
ZpSO Mic ro processo r ~.
P ro gr ammin g and
Inter facin g textbook When_~

you order within 7 davs. -.. Dept. RE0286
S12.95 value. (Include 5326 9th Ave. N.E.
55.00p ostage &: Seattle. WA 98105-3617

handhnf br immed iate action ca ll TOLL FR EE:



PHILIPS IDIGI!I1 WESTON e Non-Lin••r 5yst.me ~ LEADER

FLUKEr 1~
••

SERIES
>--~ -;.~MULTIMETERS ! -

BECKMAN'S
CIRCUITMATE ®

ALL UNDER $100

$69 95

$89 95

Circuitmate DM 45 ­
3Vz·digit multimeter;
0.5% Vdc accuracy,

diode test,continuity
beeper, 10 amps AC

and DC ranges, auto­
zero, auto-polar ity,

auto-decimal

Circuitmate DM-40 ­
3Vz-digit multi meter;
0.8% Vdc accuracy,

diode test, auto­
polarity, auto-zero,

auto-decimal

PRICE DOES NOT
INCLUDE PROBES

• 1mV/division sensitivity to 70
MHz

• 500 P. V/divis ion cascade
sensitivity

• Four-input operation provides
trigger view on 4 separate inputs

• Alternate time base operation
• Switching powersupply delivers

best eff ic iency and regulation at
lowest weight

~
100 MHz Dual Time Base
SCOPE MODEL
--- 1590

. « ;- ·1
- ~

$64 95

1$21995 1

Circuilmate OM 20­
3Vz-digit, pocket-size

multimeter; 0.8% Vdc
accuracy, diode test,

hFE test, conductance,
10 amps AC and DC
ranges, auto-polarity

auto-zero, auto­
decimal

$79 95
Circultmate DM-25­
3Vz digit, pocket-slze
multimeter; 0.5% Vac
accuracy, diode test,

capacitance, continuity
beeper, conductance,
10 amps AC and DC

ranges, auto-polarity,
auto-zero, auto-

decimal

212-730 -7030

TOLL FREE HOT LINE

800-223-0474

MODEL
5208

• Now with HI/LO Drive

• Works In-circuit when
others won't

• Identifies all three tran­
sistor leads

• Random lead connection

• Audibly and visually In­
dicates GOOD transistor

AVAILABLE NOW. . . .

BJllI1lJ1IIJIINDUSTRIAL
TRANSISTOR

TESTER

ADVANC-...r'"
ELECTRONIC

WE CARRY A FULL
LINE OF FLUKE
MULTI·METERS.
IN STOCK NOW

SALE ENDS Mal' . 31

Does notinclude probes
($60.00 a pair when purchased withscope)

Sale. 99 5
$12 899S

15 6995
13

1$9951

77 • 0.3% Accuracy
• Manual or

Autorange
• 10A + rnA Range

• Beeper
• "Touch-Hold"

Function

B~¥@*,fiDYNASCAN
,1 CORPORATION

BREAKS THE PRICE BARRIER
WITH THESE HIGH PERFORMANCE

OSCILLOSCOPES
100 MHz Dual Trace/
Dual Time Base
• 1 mV/div sensitivity
• 23 calibrated sweeps
• Rectangular CRT with internal

graticule and scale illumination
• Signal Delay Line
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input is accompli shed by mean s of
a SAW (Surface Acoustic Wave) fil­
ter. The filter is specifically de­
signed for direct signal input at the
Chann el 3 fr equ en cy. It circum­
vents the signal deterioration that
results from mixing down th e in­
put signal to an intermediate fre­
qu ency for processing.

The output of the SAW filter is
co nf igured for quasi-parallel sig­
nal processin g. With that system,
the aud io and video are separated
from on e another and sent to indi­
vidual processing circuits. That en­
ables th e device to demodulate
the audio and video signals sepa­
rately, rath er than derivi ng the au­
di o from th e negative output of th e
video demodulation circuit, en­
sur ing good resolution and sta­
bility.

The principal application of th e
Vide o Interface for video enthusi­
asts is th e conversio n of pay-cable
pro grammin g. Th e devi ce will
convert the Channel 3 output of a
cable converte r, or similar device,
to compos ite vid eo and discrete
audi o. Tho se signals can then be
routed to any othe r device havin g
provision s for vid eo and audi o in­
puts, such as VCR, video monitor,
audi o amplifi er, o r a video pro­
cessor.

The Quest Video Interface sells
for $139.95.- Quest Custom Video,
22931 Edmonds Way, Edmond s,
WA 98020. R-E

DEMODULATOR, the Quest Video
Interface, is a stand-alone Chan­
nel 3 (NTSC standar d ) dem od­
ulator, designed specificall y for
the video enthusiast.

A high level of select iv ity at th e

NEW
PRODUCTS

CIRCLE 21 ON FREE INFORMATION CARD

ANTENNA DRIVE, th e programma­
ble Satscan, model 6254, features
so lid-state op eration , w ithout me­
chanical relays . It allows users to
access satellites directly via pre­
programmed location. For exam­
ple : to move the ant enna to Sat­
com I!I-R, simply pres s th e Satcom
key and the number-3 key. The an­
tenna t hen moves to t hat po sition
automatically.

The unit's microprocessor mem­
ory also allows coded parental
control. Usin g the lock function,
access to specif ic satellites may be
restricted, or the antenna may be
locked onto a particuler sate ll ite .
Outdoor components of the Sat­
scan drive system include a heavy­
duty actuator drive with low 35­
volt DC operat ion ; th e unit is pro­
tected by a weatherproof, expan­
dable jack sleeve and motor bo ot.
Automati c shutoff prevents moto r
wear by restri cting movement to
the range of the satell ite arc.

The model 6254 is priced at
$649.95.- Channel Master, PO Box
1416 , Industrial Park Dri v e ,
Smithfie ld , NC 27577.

Full-featured
frequency

counter:
The DM850 offers more than any

digital multimeter in its price class:
471 digits. DCV accuracy is .

.05%+ 3digits
Irue RMS
Frequencycounter to200KHz
Data Hold displaycapability
DCV-5ranges (.2V toIkV)
ACV-5 ranges ( .2Vto750V)
DCA;ACA-6ranges ( .2mA to lOA )
Ohms-6 ranges(200 Ohms to

20Megohms)
Continuity beeper
Diode check
Built-in bail
Anti-skid pads

Prices: DM850 (Irue RMS) .. .$21995*
DM800 (Average RMS) .$16995*

Seeone now at your local Beckman
Industrial distributor.

I:> Copyright 1985 Beckman Industrial Corporation

Beckman IndustrialCorporation
ASubsidiary ofEmerson Electric Company
630 PuenteStreet, Brea, CA92621
(714) 671-4800
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Build Circuits Faster
and Easier With Our $20
Solderless Breadboard

...and do even
more with our
$40 breadboard

m"
A PPRODUCTSap INCORPORATED

9325 Progress Parkway
P,O, Box 540
Mentor. Ohio 44060
800-321-9668
(Ohio, 216/354-2101)
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Don't wait, These low prices won't last forever. 0C} 00 ~
See your local AP Products dealer today, or / \~~ 6' .
send for a listof dealers in your area , / <~ 0c;' . /
CIRCLE 76 ON FREE INFORMATION CARD / -\0c;' A~ ' . foe, ·
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accommodate most DIPs and discrete
components,

The ACE 109 has two terminals for
separate voltages plus a ground con­
nection. The larger ACE 118 offers the
same three terminals, plus an addi­
tional terminal which can be used for
clocking or another voltage. The back­
plates are heavy steel to keep the
boards stationary,

'ntroducing the plug-in world of AP
r'5roduct's versatile, low costbreadboards.

Now you can design, build and test
orototype circuits just like the profes­
sionals...and make changes in seconds.
No messy soldering or desoldering, No
more twisted leads or damaged
devices.

WithourACE 109and 118 blue bread­
boards, yousimplyplug in components
and interconnect them with ordinary
hook-up wire. AI/ sizesofDIPs and other
discrete components up to 22 gauge
lead diameters snap right into the
0.1"x 0.1" matrix of the solder/ess tie
points...anywhere on the layout. You
don 't need expensive sockets or spe­
cial tools, Buses of spring clip terminals
form a distribution network for power,
ground and clock lines.

AP Products 100 series breadboards
give you aI/ the functions and flexibility
of more expensive circuit evaluators.
The spring terminals have mechanic­
al/y independent contact fingers to



NEW IDEAS
Robot eyes

DatePrint Name

Street

Signature

ward and the ot her backwa rd . For
exam ple, when the left mo to r ro­
tates forwa rd, and the right moto r
moves backward , the robot turns
to the right.

It's easy enough to use DPDT
relays to control the directi on of
the motors, but we st ill need some
"smarts ." I used an in frared LED
and a photot ransistor for each eye.
The rest of th e circ uit processes
the information provided by those
eyes to con trol th e relays.

Half of a 556 tim er IC (1C1-a)
funct io ns as an astab le m u lti-

Title of Idea

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.

I agree to the above terms , and grant
Radio-Electron ics Magazine the right to
publish my idea and to subsequently re­
publish my idea in collections or compilations
of reprints of similar articles. I declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. I also declare that this material has
not boon previously published.

City State Zip
Mail your idea along with this coupon

to: New Ideas Radio Electronics
500-B BI-County Boulevard
Farmingdale, NY 11735
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shown in Fig. 1 represents the fr uit
of my labor.

Circuit operation
My ro b ot h as o ne m o t o r

mounted un der both its left and
right sides . The direction th e rob ot
moves depend s on th e directi on
each motor rot ates. For example,
t he robo t can go fo rward and back­
ward by runn ing both motor s in
th e same direction. And th e robot
can tu rn by ru nning one moto r for-
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I HAVE A TOY ROBOT THAT USES TWO

small DC mot ors to move aro und .
The rob ot was des igned to move
accord ing to how its joysti ck was
ma nip u late d , b ut I wa nted to
make my robot intelligent enough
to be able to move abo ut on it s
own and avo id wh atever obs tacles
happ ened to appea r. I knew th at I
wo u ld f i nd i t di ffi cul t to m ove
aro und if I had no eyes, so I f ig­
ured th at a pair of " eyes" would
hel p my robot , too . The ci rcu it
shown in Fig. 1 rep resents t he fr uit

32 of my labo r.
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Our d iskettes are packed 1a disks to a carton and 1a cartons to a case.
Th e eco nomy bu lk pack is packaged 100 dis ks to a case w ithout
envelopes or labels. Fo r best val ue , you sho uld order in incremen ts of
100 diskettes. Almost all diskettes are immediately available from
Super Disk. With o ur effi cient warehouse faci lities, your order is
norma lly sh ipped in less than a day.

39<: per disk
Quantity One

NOW... NAME BRAND QUALITY ATSUPERCE PRICES
Now, you can buy Super Disk brand diskettes direct ly from Communi­
cat io ns Electronics at pr ices less than " unbrand ed" generic d iskettes.
Your data is va luable, so w hy take chances using a d iskette that cou ld
be so unreliable that the manufacturer refuses to put their name on it.
To save yo u even more, we also offer Super Dis k bul k pr oduct where
100 diskettes are pac ked in th e sam e box w ithout envelopes or labels.
Sin ce we save packaging costs, t hese savings are passed on to yOU.
Diskette enve lope s are also ava ilab le f rom us . These superstrong and
tear res istant en velopes are on ly $ 10 .00 per pack of 100. Use order #
CV-5 for a 10 0 pack of 5¥." diskette envelopes.

<0co
01

Super Disk
price

per disc ($)

Ad # 030186·CA

Part #

Now
39C
a disk

MlnI·Floppy DISks
Ufetlme Warranty
Archival Quality
Quantity to

SAVE ON SUPER DISK" DISKETTES
Product Description

Copyright ~ 1986 Communications Electronics inc.

5¥." SSSD Soft Sect or w/Hub Ring 6431-CA 0.54
5¥." Same as above, but bulk pack w/ o envelope 6437-CA 0.39
5¥.'· SSDD Soft Sector w/Hub Ring 6481-CA 0.58
5¥." Same as above, but bulk pack w/o enve lope 6487-CA 0.43
5¥." DSDD Soft Sector w/Hub Ring 6491 -CA 0.64
5¥." Same as above, but bulk pack w/o envelope 6497-CA 0.49
5¥." DSOD Soft Sector (96 TPlj 6501·CA 0.99
5¥." Same as above, but bul k pack w/ o envelope 6507·CA 0.84
5¥." DSHD for IBM PC/AT - bulk pack 6667·CA 2.07
3Y2" SSDD (135 TPI) - bu lk pack 6317 ·C A 1.67
3'h" DSDD (135 TPI) - bulk pack 63 27·CA 1.99

SSSD = Single Sided Single Density; SSDD = Sing le Sided Doub le Densit y;
DSDD= Double Sided Double Density; DSQD= Double Sided Quad Density.
DSHD = Double Sided High Densit y; TPI = Tracks per inch.

BUYYOUR DISKETTES FROM CE WITH CON FI DENCE
To get the fast est delivery of your diskettes , phone your order directly to our
order des k and charge it to your credit card . Written pu rchase orders are
accepted from approved gov ernment age ncies and most well rated firms at
a 10% surcharge for net 10 bill ing. For maximum savings, your order sho uld
be prepaid. All sales are subject to availabil ity, acceptance and verificat ion.
All sales are final. All prices are in U.S. do llars. Prices, terms and spec i­
fications are subj ect to change without not ice. Out of sto ck items may be
placed on backorder or subs tituted for equival ent product unless we are
inst ructe d differ ently . A $5.00 addi tional handling fee will be charged fo r all
orders wi th a merchand ise total under $50.00. All shipments are F.O.B. CE
warehouse in Ann Arbor , Michigan. COD terms are avai labl e, in U.S. UPS
areas for $5 .00 extra, and are payable with cash or certified check. Michigan
residents add 4% sales tax.

For shipping charges add $6.00 per 100 diskettes and/ or any fraction of
100 5y. -inch or3V,-inch diskett es for U.P.S. ground shipping and handling in
the continenta l U.S. For 1,000 or more disks shipped to the continental U.S.,
shipping charges are $4.00 per hund red diskette s. UPS 2nd day air rates
are three ti mes cont inental U.S. rates. For Canada, Puerto Rico, Hawai i,
Alaska, or APO/FPO deli very, shipping is three times the conti nental U.S. rate.

Ma il orders t o: Comm unications Elect ronics Inc., Box
1045, Ann Arbo r, Michigan 48106·1045 U.S.A. If you have a
Visa or Master Card, you may call and place a cred it ca rd
order. Order toll-free in the U.S. Dial 800-USA-DISK. In
Canada, order toll -free by calling 800-CA1-DISK. If you are
outside the U.S. or in Michigan dial 313-973-8888. Tele x
anytime 810-223-2422. Orde ryour Super Disk diskettes now.

Order toiliree BOO-USA-DISK

Super Disk
M

Diskettes
Now... Diskettes you can
swear by, not swear at.
Lucky for you , the diskette buyer, there are many diskette
brands to c hoose from. Some bra nds are good, some not
as good, and some you wou ldn't think of tr ust ing w ith even
one byte of your va lua ble data. Sadly, some manufacturers
have put thei r profit motive ahead of creating quality
products. This has resulted in an abundance of low quality
but rather expensive diskettes in the marketplace.

A NEW COMPANY WAS NEEDED AND STARTED
Fortunately, other people in the diskette ind ustry recogni zed
that making ultra-h igh qua lity diskettes req uire d the best and
newest manufacturing equipment as well as the best people
to operate this equipment. Since most manufacturers seemed
satisfied to give you only the everyday quality now available,
an assemblage of quality conscious individuals decided to
sta rt a new company to give you a new and better diske tte.
They called this product t he Super Disk diskette, and you're
going to love them. Now you have a product you can swear by,
not swear at.
HOWTHEY MADE THE BEST DISKETTES EVEN BETTER
The management of Super Disk diskettes then hired all the
to p brai ns in the diskette industry to make the Super Disk
prod uct. The n these top bananas (sometimes called floppy
freaks) created a new standard of diskette quality and
reli ability. To learn the "manufacturing secrets" of the top
diskette makers, they've also hired the remaining "magnetic
med ia moguls" from competitors around the world. Then all
these wor ld class, top-dol lar engineers, phys icists, research
scie ntists and production experts (if they've missed you , send
in yo ur resume to Super Disk) were given one direct ive...to
poo l all their manufacturing know-how and create a new,
better diskette.
HOW SUPER DISK DISKETTES ARE MANUFACTURED
The Super Disk crew then assembled the newest, totally
quality monitored, automated production line in the industry.
Since the manufacturing equipment at Super Disk is new, it's
easy for Super Disk to consistently make better diskettes.
You can always be assured of ultra-tight to lerances and
superb dependability when you use Super Disk diskettes. If
al l this manufacturing mumbo-jumbo doesn't impress you,
we're sure that at least one of these other benefits from using
Super Disk diskettes wil l:
1. TOTAL SURFACE TESTING- For maximum reliability,and to lessenthelikelihoodof
disk errors, all diskettes must be totally surface tested. At Supe r Disk, each diskette is
100%surface tested. Super Disk issopickyintheir testing, they even test thetracks that
are in between the regular tracks.
2 . COMPLETE LINE OF PRODUCTS· For a diskette to be useful to you and your
computer, it must be compatable physically. Supe r Disk has an ent ire line of 5V..-inch
and 3lh-inch diskettes for your com pute r.
3. SPECIALLY LUBRICATED DISK- Sup er Disk usesaspecial oxide lubricant which is
added to the base media in the production of their diskettes. This gives you a better disk
drive head to media contac t and longer head and disk life.
4. HIGHTEMPERATURE/LOW·MARRING JACKET- A unique high temperature and
low-marring vinyl jacket allows use of their product where other d iskettes won' t wor k. This
special jac ket is more rigid tha n other diskettes and he lps eliminate dust on the jacket.
5. REINFORCED HUB RINGS - Standard on all 48 TPI Supe r Disk mini·disks, to
strengthen the center hub hole. This increase s the life of the disk to save you money and
increase overa ll diskette reliability.
6.DISKDURABILITY- Super Disk diskettes will beatall industrystandardsfor reliability
since they will give you more than 75% of the original signal amplitude remaining even
afteranaverage(Weibul 8-50)of 30 millionpasses.Theyarecompatiblewithall industry
specifications as established by ANSI, ECMA, ISO, IBM andJIS.
7. CUSTOMER ORIENTEDPACKAGING -AllSuper Disk disksarepackaged10disksto
a carton and 10 ca rtons to a case. The economy bulk pack is packaged 100 disks to a case
without envelopes or labels.
8. LIFETIME WARRANTY · If all else fails, remember,alldisks madeby Super Disk Inc.,
have a lifetime warranty. If any Supe r Disk diskette fails to mee t factory specific ations,
Super Disk Inc. will replace the m under the terms of the Supe r Disk warranty.
9. SUPERB VALUE · WithSuperDisk's automated production line, high'quality, error­
free disks are yours without th e high cost.
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IF YOU WANT TO GEl
YOU HAVE TO GET INT~

The NTS/HEATH 16-Bit HS-151
This desk-top PC is the most powerful and

versatile ever offered in any home training
program. Check the advanced features
listed below :
1. 128 KB RAM user memory on board ,
expandable to 640 KB
2. 16-bit 8088 Microprocessor accepts
advanced software, speed's word pro­
cessing; also allows selection from the huge
library of IBM software .
3. 5.25-inch floppy disk drive, double
density, IBM formatted , stores up to 360 KB.
(Expandable to dual disk drive, and optional
10.5 MB hard-disk drive.)
4. MS-DOS operating system, IBM compati­
bility, make a wide choice of software
programs available.
5. Four open IBM-compatible slots provide
for future expansion, printer, modem , etc.
Will accept most peripheral boards designed
for IBM-PC.
6. Two video outputs for color or mono­
chrome display monitor. Your NTS course
includes a high resolution monitor displaying
80 characters by 25 lines, or graphics.
7. Editing capabilities help you insert or
delete characters and lines, erase, jump or
smooth scroll , etc .

Your NTS training course will teach you to
program on this outstanding PC, using
lessons , texts, and diagrams to make full use
of its capabilities. Catalog contains complete
details.

A Career in
PC Servicing

The world of computers is .
constantly expanding . Applications
have spread from business'to manu­
facturing , from industry to medical
and scientific fields. Computer-aided
design, engineering , and production
have revolutionized drafting,
graphics, and prototyping. Computer
sales figures point to a continuing
need for service technicians as well
as installation and maintenance
specialists. The type of training you
receive will largely determine your
ability to take advantage of these
opportunities .... and nothing beats
the practical, down-to-earth training
you get from NTS.

NTS Intronic Home Training
Takes You Below The Surface

NTS gets you right down into the
heart of computer circuitry. You learn
how microprocessors function, how
they are designed, how they operate
and are used to solve problems. Your
program includes a wide variety of
tests and projects, as you assemble
your PC. You experience the ex­
citement of seeing your own skills
grow, the security of knowing you
really understand what makes a
computer tick .

Learn PC Servicing By Building Your Own NTS/HEATH HS-15
Desk-Top Computer, Circuit-By-Circuit

Learning circuitry through the construction of this
equipment offers practlcel training for which there
Is no substitute. Test eqUipment Is Included.

Field servicing Is Interesting and rewarding.
Technicians may work for a service company,
manufacturer, or major users.

The NTSIHEATH H5-151 PC completed, Inc/ue
monitor and full-function keyboard with celcu
style keypad, and typewriter format.
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NTO PC SERVICING
~ MICROCOMPUTER
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NTS COURSES COVER MANY
AREAS OF SPECIALIZATION
IN ELECTRONICS:

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

"NATIONAL
Dl5TECHNICAL

SCHOOLS
TECHNICAL TRAD E TRAINING SINCE 1905

Hesrdent and Home-Study Schools

• IBM is a trademark of Internatio nal Business Machines Corp.
• MS is a tradema rk of Microsoft Corp.

If card is missing , simply write to the ad dress shown below stating
the course you are interested in. A FREE color ca talog with all
details will be sent to you by return mail .

Robotics: Build the NTS/HEATH Herot
Robot as you learn robotic programming.
Robot is complete with arm and gripper,
voice synthesizer. Robotics is becoming
increasingly important in industry as almost
daily news features attest.

Video Technology: Build one of the most
advanced Color TV sets in America as you
learn circuit diagnostics, and the use of
digital test instruments. Course covers color
TV, video tape recorders, computer
fundame ntals, solid-state devices.

Industrial and Microprocessor
Technology covers circ uit analysis, micro­
processors and automation applications,
lasers, and basic industrial robot ics .

TV & Radio Servicing is a specialized
course offering an exce llent foundation in the
use and app lication of both analog and
dig ital test equ ipment as applied to the TV
servic ing field. Learn circ uits, adjustments,
trouble- shooting, and servicing of Color and
monoc hrome monitors .

Digital Electronics offers the student the
opportunity to get involved with computer
concepts, computer technology
fundamentals, and digital equipment by
training on the NTS Compu -Trainer.

Basic Electron ics is a course designed
for those wishing to have an over-view of
electronics in many of its aspects including
radio receivers , solid state devices, and
electronic components.

NTS Intronic train ing programs include a
variety of superb equipment, most of which is
class ified as field-type, making the training
practica l and ca reer oriented. Texts and
lessons have been tested in our Resident
School in Los Ange les to assure home study
students their courses of training are easy to
understand NTS, now in its 80th. year,
continues to be at the lead ing edge in
Electronics home training .
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The student I ms to use test equipment such BSlI /0
dlgltel probe a a digital mult~r to check clrcultti
and measure volt s. LessonS'iif!d current texts .~

round out the entire ram, f1!l!I'~aslzl1!g practical
applications of theories princ~ . ..

, ."""'J'1o' _, ~

Installing the dlsk-drlve In the PC Is one of the final stages In the assembly of the
microcomputer. Learning the use of test equipment to check circuits is an Integral part
of the training which, with field experience, develops invaluable career skills.



HOLD IT! ANYWHERE YOU WANT IT!
MODEL 301 STANDARD PANAVISE. This
all-purpose Standard PanaVise tilts, turns
and rotates. Consisting of a Standard Base,
Model 300 and a 303 Head, the 301has nylon
jaws with a satin finish for a firm grip. Just one
convenient control knob locks work firmly in
any position . $32 .95. PANAVISE PROD­
UCTS, INC., 2850 East 29th Street, Long
Beach, CA 90806-2399. Telephone (213)
595-7621. Telex 18-2135.

CIRCLE 258 ON FREE INFORMATION CARD

SUBSCRIPTION TELEVISION DE­
SCRAMBLERS. These oak built, sinewave
downconverter-descramblers are surpluspull
outs and are worth many times this price in
parts alone. Descramblers are untested and
without A.C, cords, Send $19.95 in money
order or cashiers check to PAMER ELEC­
TRIC SURPLUS, 12970 Brandford Street,
Suite " M" , Arleta, Cal. 91331 . $19.95 in­
cludes shipping and tax (where applicable).

STEREO SOUND ON YOUR TV SET! Now
you can receive true MTS stereo sound from
your monural TV set or VCR, Also compatible
with "MTS stereo ready" TVs. Includes built­
in true stereo simulator for stations not yet
broadcasting in stereo. Only $159.95. Quan­
tity discounts . Also available : SSAVI de­
scramblers & surplus cable TV equipment.
Catalog $1 (first class). 90 day warranty. AIS
SATELLITE, P.O. Box 1226, Dublin , PA,
18917. (215) 249-9411 .

CIRCLE 271 ON FREE INFORMATION CARD

CIRCLE 115 ON FREE INFORMATION CARD
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TVRO RECEIVER ON A BOARD fully tested
and assembled. Super reception 7db thresh­
old!! Includes weather sealed downconverter
$125.00. In cabinet $165.00. Quant ity dis­
counts . Schematics only $10.00. C band
feeds. Yushica positively the best we've ever
seen. Whatever you have, replace it. $65.00.
Private labels welcomed (50 units). 800-448­
TVRO, SAUCER CITY. Office B7-B, 931 S.
Ridgewood Ave., Edgewater, FI 32032.
CIRCLE 279 ON FREE INFORMATION CARD

THE WIRELESS TELEPHONE TRANSMIT­
TER model WTT-20 is only the size of a dime,
yet transmits both sides of a telephone con­
versation with crystal clarity. Completely au­
tomatic, Uses power from the telephone line
itself, Never needs a battery! Up to Y4 mile
range. Use with any FM radio. Complete kit
only $29.95. Tax included. VISA and Master­
Card accepted. FREE SHIPPING. DECO IN­
DUSTRIES, Box 607, Bedford Hills, NY
10507. (914) 241-2827.

CIRCLE 127 ON FREE INFORMATION CARD

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
85044. (602) 968-6231.

Construction
Con stru ction of the ci rcu it is not

critical , so feel fre e to use the tech­
nique you prefer. Just be careful
with the orientation of polarized
components and semiconductors.
The circu it can operate from any
voltage between 4.75 and 7.5 volts.
Potentiometers R4 and R8 adjust
the sens it iv it y of the phototran­
sisto rs; you might adju st them to
respond to an ob stacl e that is
twelve in ches away. Potentiome­
t ers R11 an d R13 co nt ro l th e
amount of time the motors will be
reversed. That wi ll depend partly
on th e surface your robot is t rav­
ersing. Too little time on a rough
surface mi ght not affect direction
at all , and too mu ch time could
cau se co n st an t oversho otin g .
You'll have to experiment a lit­

38 tle.-]ohn Ellis

vibrator oscillating at a frequ ency
of abo ut 1 KHz. That IC drives t ran­
sisto r Q1, whi ch in turn drives th e
two infrared LED's, LED1 and LED2.
The right eye is composed of LED1
and Q 2; those components are
mounted side by side- not facin g
each other- about %" apart. The
left eye is composed of LED2 and
Q4, which are mounted like th e
corresponding parts of the right
eye, about four inches away.

If an obstacle app ears in front of
the right eye, pulses from LED1 are
reflected by the obstacle and de­
tected by Q2 , The signal from Q2 is
amplified by Q 3, whi ch tri ggers
IC2, a 555. That IC operates in the
monostable mode, and it provides
a puls e output w ith a width of as
mu ch as 2.75 seconds, depending
on th e setting of R11 . That pul se
o utput energizes relay RY1 , and
that rev ers es th e polarity of the
voltage applied to the motor. Cor­
responding portions of th e circuit
of the left eye operate in the same
fashion,u sing the unused half of
the 556 (IC1-b). That action causes
th e robot to turn away from an
obstacle.

When an obstacle appears in
front of both eyes, both relays will
be activated , so the robot will back
up. Th e circuit compos ed of
Q8-Q10 (and associated co mpo­
nents) provides additional " o n"
time for th e right motor. That helps
the robot avoid getting trapped in
a narrow passage.
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HOBBY KITS THE ERECTORSET~ of linear
electronics. Modules from $4.95 to $49.95.
Build basic circuits : 2 W audio amplif ier
(AFA-1 , $4.95), tone decoder (PLL-1, $6.95),
to more complex: VHF Converter (using 4
modules, $27.80), QRP Transceiver (using 6
modules as shown, $38.70), HF SSB Trans­
ceiver (using 14 modules, $140.30). Add
$2.50 for S&H. SEND $1.00 for diagrams,
$5.00 for full manu al. MORNING DIS­
TRIBUTING CO., P.O. Box 717, Hialeah, FL
33011 (305) 884-8686.

CIRCLE 71 ON FREE INFORMATION CARD

DELTAX DUAL TRACE OSCILLOSCOPES
WITH PROBES DX5020 20MHz $379.95.
Built in component tester 5MV to 20V/DIV 0.2
microsec. to 0.5s/DIV. Risetime less than
17ns one year limited warranty. Also available
DX5035 35MHz $527.00 DX5045 45MHz
$789.95 DX5015S15MHZ AlC D/C $479.95.
CA. residents add 6.5% tax. Shipping $8.50.
Money orders, checks accepted . DELTAX
DYNAMIC INC., 20955 E. Lycoming St. ,
Walnut, Calif. 91789. Tel. (714) 594-7131.
Telex: 503749 DELTAX.

CIRCLE 264 ON FREE INFORMATION CARD

CORDLESS TV TRANSMITIER. This unit, a
miniature video transmitter, conve niently
transmits UHF signals to remote television
locations within a 200' range. Signal inputs
from VCR, Video Game, Satellite Receiver,
Video Camera, or Micro Computer.When or­
dering select an open UHF channel for your
area. CH 14, 19, 25, or 27. $89.95 plus $4.00
S&H. Visa/MasterCard call 1-800-522-2636
orders only, 617-871-5611 for information.
CAMEO ENTERPRISES, INC., P.O.BOX 63,
Accord, MA 02018.
CIRCLE 276 ON FREE INFORMATION CARD

APPLIANCE REPAIR HANDBOOK5-1 3
volumes by service exp erts ; eas y- to ­
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers , microwaves, etc.), elec.
hou sewares, personal-car e 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.

CIRCLE 84 ON FREE INFORMATION CARD

SATELLITE TELEVISION 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
$250.00. Comp leted downconverter add
$75. Completed receiver and downconverter
add $100. JAMES WALTER SATELLITE RE­
CE IVER, 2697 Nickel, San Pablo, CA
94806. Tel. 415-724-0587.
CIRCLE 124 ON FREE INFORMATION CARD

TV STEREO-SAP-ADAPTER: only $79.00
to modify your existing TV set as a Stereo­
Second Audio Program-Function TV. It re­
quires single line from TV and stereo ampli­
fier. Detail instruction manual for modifcation
is included. Allow 4-6 weeks delivery. INTEK
ELECTRONICS, P.O. BOX 76417, Los An­
geles, CA 90076, (213) 739-1664.

CIRCLE 287 ON FREE INFORMATION CARD
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THE BEST TEST PROBES. NOW $15.95.
Huntron'spatented j.l.Probes feature extenda­
ble tips that get into tight places. Stainless
steel electrodes are insulated with a 2 kV
coati ng to protect against shorting. Sharp
points pierce epoxy and won't slip off con-.
tracts. IJ.Probes are excellent replacement
lead s for most test inst rum ents . $15.95
PLUS $2.00 P&H. CHECK, VISA or MC.
1-800-426-9265 HUNTRON INSTRU­
MENTS , INC., 15123 Hwy. 99 N., Lynn­
wood WA 98037.

CIRCLE 281 ON FREE INFORMATION CARD

THE MOST EXCITING KIT YOUWILL EVER
BUILD The model WAT-50 miniature FM
transmitter uses a 4-stage circuit NOT to be
confused with a simple wireless microphone.
Up to 1mile range. So sensitive, it will pick-up
a whisper 50 feet away! Use with any FM
radio. Complete kit only $29.95 tax incl. VISA
and MasterCard accepted . FREE SHIP­
PING. DECO INDUSTRIES, Box 607, Bed­
ford Hills, NY 10507. (914)241-2827.

CIRCLE 127 ON FREE INFORMATION CARD

VIDIO

SUBSCRIPTION TV MANUAL. This infor­
mation packed book details the methods
used by subscription TV companies to .
scramble and descramble video signa ls.
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 4177D-R, Phoenix, AZ 85080

CIRCLE 120 ONFREEI FORMAllON CARD
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Now electronics technicians can get into VCR Servicing quickly and easily

Learn prcfessienal VCR servicing
at home orin your shop

with exclusive videotaped
demonstrations .

2600 -036

Professionals . Examine it for 15 full
days, look over the lessons , samp le 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 addi ng new
business to your business.

Covers Beta and VHS. .

systems with actual
~-- instruction 00

videotape.

CardNumber ExpirationDate: _

Signature: _

(required for credit card sales)

Name (please print) _

Company' _

Street, _

City/StatelZip) _

Enclnsed is my 0 check 0 moneyorderfor$179.95(D.C. residents add 6%tax)Makecheck payable toNRI
Charge tn 0 VISA 0 MasterCard _

InterbankNumber

The Best Professional
Training

Thi s exclusive self-study course has
been developed by the professionals at
NRI. NRI has trained more televi sion
techn icians than any other electronics
school! In fact , NRI has con sistently
led the way in developing troubleshoot­
ing techniques for servicing virtually
every piece of home entertainment Special Introductor y Offer
equipment as it appears in the market- This complete VCR traini ng course
place. with two hour videotape is being

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

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

. NRI Training For Professionals
Send toda y ~or the new ~~I Self- McGraw-Hill Continuing Education Center

S~d:,C~r~lI~~ ~r~l~ ~ __3~~o~~n~W~ne,~~L _

YES'Get me started inprofitable 'RI NRI Training For ProCessionals
• VCR servicing. Rushmemy McGraw-Hill Continuing

NRI self-study coursein VCR Servicing for , ~ Education Center .
Professionals. I understand I may return it for e.J ~ r;r 3939 WisconsinAvenue
a f~ll refund within 15 days if not completely I'in-1"- Washington, DC 20016
satisfied, - •
PLEASESPECIFY TAPE FORMATDESIRED 0 VHS 0 BETA

Toda y, there are more than 10million
VCR s in use , with people standing iri
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 indu stry 's claim that
the best technicians toda y are those
who service VCRs.

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

gives you a study guide , 9 instructional
unit s, 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 electroni c systems analyses,
and the latest troubleshooting tech ­
niques. Your workbook and instruction­
al unit s also cont ain an abundance of
diagram s, data , and supplementary
material that makes them valuable addi ­
tion s to your servicing library.

The "How-To'; Videotape
Your NRI Action Videocassette uses

every modern communications tech ­
nique to make leaming fast and easy.
You 'll enjoy expert lectures and see
animation and video graphics that make
every point crysta l-cl ear. You 'll follow
the camera eye into the heart of the
VCR as step-by-step serv icing tech­
nique s are show n. Both electronic and
mechanical troublesho otin g are cove red
. . . including every thing from com­
plete replacem ent and adju stment of the
recording heads to dia gno sing micro­
processor control fault s .

Plus Training On All The
New Video Systems

Although your course concentrates
on VCR s covering Beta, VHS, and %"
U-Matic commercial VCRs, NRI also
brin gs you up to speed in other key
areas . You 'll ge t trainin g in capac itance
and optical video disc players , projec­
tion TV , and video cameras . All are in­
cluded to make you the co mplete video
technician . Th ere ' s even an optional
final examination for NRI' s VCR Pro­
fessional Certific ate .

o



BUYER'S GUIDE TO

4"

small number of people had a real need for
a computer in the home; for everyone else.
it was a device without an application.
The situation with personal robots is very
different. There, we have many applica­
tions, but no machine yet that is capable
of performing more than a few of them .

- - _. . .....
. - .- - - -

Personal
Robots

By the mid 1980's, hundreds of thou­
sands of peop le owned persona l comput­
ers. But ma ny of those computers ,
particularly the less expensive ones, even­
tually wound up in the back of the closet.
Once the novelty of the new machine wore
off, the reality was that only a relatively

The robots are coming! The robots are coming! Find out when,
and what form they 'll take, in this informative survey

of the personal-robot field.

MARK J. ROBILLARD

What is a personal robot?
Most of you are probably familiar with

the uses of robots in industry. Numerous
television and film documentaries, most
notably on PBS, have shown industrial
robot-arms painting cars in Detroit or re­
moving blistering-hot liquid from a fur­
nace in Pennsylvania. Those examples
depict the industrial use of robotics to
improve production under somewhat haz­
ardous factory conditions. But robot arms
are not the entire realm of robotics. For
that matter, robot arms, though most com­
mon, do not represent the only possible
industrial application of robotics . Indeed,
the possibi lities are almost endless .

The same can be said for a " personal"
robot. A perso nal robot can take almost
any form, as long as it does not require an
" industrial" environment in which to op­
erate (not too many of us have pneumatic
tubing, etc. runn ing throug ho ut ou r
homes).

All of us can think of possible applica­
tions for mechanica l slaves around the
house. Some of the more obvious uses
would be mowing the lawn , washi ng
clothes and taking out the garbage . Others
include vacuuming the carpets and walk­
ing the dog . Unfortunately, the scope of
those app lications is too ambitious­
beyond the capability of most currently
available robots; and that is severely limit­
ing the market.

ONCE R)UND ONLY IN INDUSTRY AND THE

laboratory, over the past decade the com­
puter has become a fixture in the vast
majority of households. Now, the robot
stand s on the verge of making a similar
transition; just as the "personal" comput­
er is now commonplace, soon the "per­
sonal" robot will be fou nd in many
homes.

Personal robots hold the promise of
creati ng even greater excitement than the
comp uter. With their capabilities of move­
ment and manipulation, persona l robots
have the potential to interact extensively
with every member of the family. Blas­
phemous as it might seem, robots might
even rep lace the fami ly dog in some
households.

So where are all of these robots? How
close are we to that robot "explosion?"
What are the capabilities of the robots that
are currently available? Where can you
obtain such a robot? Those are just some
of the questions that we' ll answer in this
article .



In mid-1982, a co mpany called RB
Robot , operating in Golden , Colorado ,
introduced the first commerc ially avail­
able personal robot. The RB-5X looked to
be little more than a trash can with whee ls
and a clear plastic top. A closer look re­
vealed that that machine was equipped
with collision sensors and a full-fledged
microcomputer system that could be pro­
grammed in BASIC.

The RB-5X was basically a toy for the
dedicated hardware experimenter. Its me­
chanical abilities were not much more re­
fined than a radio-controll ed car. The mi­
crocomputer could only be programmed
by using an externa l dumb terminal­
something that is not found in most house­
holds. But it did provide a starting point
for would-be robot experimenters .

Shortly after the birth oftheRB-5X, the
Heath company announced the birth of
what was to become the best-sellin g per­
sonal robot to date., the Hero 1. That
robot , like the RB-5X , was equipped with
a motori zed base and microc omputer.
However, included with the package were
several se nso rs for measuring light ,
sound, motion , and distance . Those , and
the addition of an arm and voice-synthesis
module, placed the Hero more firmly into
the category of what everyone thinks of
when the word "robot" is mentioned .
Much like early personal computers, the
Hero could be programm ed via a keypad .

If one were to plot a time-line of the
history of personal robots versus that of
the PC it would show that the Hero is the
robo tic equiva lent of the Altair micro­
computer.

Since those beginnings several things
have happened. Many other firms have
entered the market with robot kits and
completely asse mbled units. A Texas­
based marketing-research firm , Future

Computing, has forecast that the personal
robotics market would be larger than that
for the personal computer, and that that
market was about to "take off. " Many
small firms entered the market with kits
and assembled units.

In 1984, a magazine survey showed that
there were 18 viable robotics products and
man ufacturers to choose fro m. Those
products ranged from simple two-wheel­
ed remotely operated devices called " tur­
tles" to large-android-li ke , sophisticated
robots. Many of the fledgling robotics
firms were excee dingly small, some oper­
ating out of their owner's homes, or shar­
ing space with other companies . Some
sold only a few units; others, like An­
drobot, sold several hund red . In the latter
case , Andro bot's main product , called
Tapa, appeared to be an idea l robot sys­
tem . It was large (the size of a six-year-old
child) and, it had a unique drive-wheel
system . The initial units ran via a spec ial
interface to an Apple II compu ter. They
came with a disk of software routine s that
allowed the user to control the robot 's
motion via the computer's joys tick .

One obvious limitation of the Tapa was
that it was incapable of und irected mo­
tion . Androbot promi sed to correct that
problem in a proposed robot named BOB ;
that name was an anagram for Brains On
Board . While full details were not re­
leased , indicat ions were that the robot
would be equipped with on-board micro­
processo rs . Those microprocessors would
analyze the data from "vision" sensors
and use that data to control the robot's
motion . Using that system, the robot re­
portedly would be able to seek out or
follow its owner, even in a crowded room.

But , then what? The robot was not to be
equipped with any manipulative ca ­
pabilities (it had no "arm" ), so what did it
do when it approached the owner? Its only
ability was to tell a joke , via a voice­
synthesis circu it, from a stored library.

Obviously, such hardware is not suffi­
cient to launch a new marketplace . The
chief problem remains one of supplying
the hardware that will perform an applica­
tion that many people want. It is the op­
posite of the problems in the computer
industry where the hardware exists , but
finding an appropriate application is diffi­
cult.

Of the companies currently producing
robots, Heath has done well because they
designed their robots to be used as teach­
ing tools, and they support them with a
wealth of exce llent study courses . Others
have tried to produce either a genera l­
purpose motorized toy that can only move
and slightly entertain, or, on the other
extreme , a high-priced replacement for a
95-cent joke book .

Today, despite op timis m and high
hopes, the personal robotics industry is
unstable , to say the least. Of those compa­
nies that have already introduced robot

products, about half have faded from the
scene altoge ther, or are not current ly in a
position to adequately se"vice the con­
sumer. There are, of course , new man­
ufactures appearing (and unfortunately
disappearing) on the scene all the time.

Even large companies are not immune
to the vagarities of the current market.
Severa l toy companies have intro duced
robot products. Those products are not
toys; many compare favorably with the
RB and Heath robots already ment ioned .
The forerunner among th~t group were
Ideal and Tomy. The mechanics in their
products were elegant; and because toy
companies are so cost-consc ious, all the
mechanical parts were designed to have
multiple functions.

IDEAL TOY'S Maxx Steele. ~

Tomy's Omnibot series of programm a­
ble robots is now the leader in the field
with three entries . Ideal marketed a pro­
grammable version of the popular cartoon
character Maxx Steele. That robot was
designed specifically for upgradability. It
had an Atari-like cartridge port for add­
ons and a serial interface to its RF remote­
controller. The documentation sugges ted
that an expansion port and a sonar inter­
face would be available in the future.

Now, that future seems to be a long way
off. In November of 1985 the division of
Ideal responsible for Mau Steele was sold
off, thereby burying the product.

Our survey
To find out the state of the market, we

contacted over 20 personal-robotics man­
ufacturers. Their products were investi­
gated-we followed the same steps that
you would in purchasing a personal robot.
All produ cts ment ioned in this arti cle
were available for general sale at press
time . The prices quoted were accurate at
the end of 1985. In all but one case, the
author has actually viewed and/or tested
the product listed .

Obviously, all the fea tures of eac h



produ ct could not be listed in tabul ar
form; however the most prominent fea­
tures are listed in Table I. Also, each
product is described in more detail below.
All of the robots have been listed in one of
four genera l categories; arms, turt les,
rovers, and miscellaneous. All the arm
products are just that. They contain no
provision for mounting a base or other
rover-like features. Turtles are small rover­
like machines that are slaved to a personal
computer. They require a cable , power
supply, and some software runnin g in the
host computers . Rovers are co mp lete
robot syste ms that contain an on-board
microcomputer and the ability to maneu­
ver about a room. Some, but not all, in­
c1~de arms as well as other advanced
features such as voice I/O and vision-sen­
sor systems. In " miscellaneous" we will
look at some robot products that do not fit
into our ot~er categories.

Arms
The Rhino Robots (3204 N . Matt is

Ave. , Champaign, ' IL 61320) XR series
arms are 5-axis machines and includ e
grippers . Buiit using aircr aft-grade alumi­
num , those robots are of fine quality. The
motors that run the arm are servo type;
they are DC motors that have integral op­
tical encoders. Pulses from the encoders
tell the microc omputer controller of the
position of the arm . The motors drive the
linkages through a series of chain drive
belts. The robot' has the heaviest lifting
capabilities of any similarly priced prod-
uct- almost three pound s. ' .

The arms themselves 'are only a small
part of the t?ntire automation sys tem that is
supplied . Simple ASC II commands are
used to ope ra te all motors; a micro­
processor-based 'control is located in the
base of the'ann . Interaction with the " out­
side world" is provided via an RS-232
interface . . .

Several other robot devices and ser­
vices are offered by Rhino. For instance ,
they provide indexing tables and control­
lable conveyer belts. With those , it is pos­
sible to cre ate a complet e , work ing
assembly-line operation .

One note on all of that: Rhino quality
does not come 'cheap, Figure on spending
about two thousand doll ars for a very
basicset of materials.

'Mic robots (453 Rave ndal e Drive
Mountain View, CA 94043) Alpha arm
was the fist to arr ive in the personal robot
field . It is Similar to the XR Series from
Rhino. However, all the motors are step­
per types and the arm is moved via a cable
system; that cable system is much like the
ones used by the toy steam-shovels that
you may have played with when you were
young. The arm mechanics are enclose d
in a rather attractive package . The arm can
be computer-controlled via an RS-232 in-
terface. .

The Alpha arms, like those from Rhi-

no, are high-quality units. The most sig­
nificant difference between the two is the
use of stepper motor s in the Alpha; that
allows for a greater degree of re­
peat ab ility. (Tha t is import ant if re ­
petitious tasks, such as those found on an
assembly line, are to be performed). De­
spite their relatively high cost, there is no
other product currently on the market that
will do if you have a serious interest in
arms or manipulator s. Those arms are
miniature versions of the ones found in
industry.

Turtles
Fra nk Hogg Lab s (Rege ncy Tower,

Suite 215, 770 James St. , Syracuse, NY
13203) has been supplying software and
accessories to users of 6800 family of
microprocessors for many years . Recently
they' ve introduced an exce llent turtle for
the TRS-80 Color Comp uter . Call ed
Nomad, that turtle comes complete with a
well-written manual and a wealth of dem­
onstration programs. The Nomad itself is
equipped with a two-stepper-motor drive
and an on-board ultrasonic ranger. The
software extends the BASIC already in the
computer to allow for motion comm ands.
Considering its $250 price; the Nomad
stacks up as quite a value .

The Nomad is by far the easiest turtle to
control to date . It is much more sophi sti­
cated than the earlier devices that you
might be familiar with. Typicall y, those
were little more than D C motors and four
micro switches connected to a computer.
Altho ugh those devic es so ld well to
schools i!lvestigating the benefits of the
LOGO programming language , they were
useful for little else .

Eve n more sophis tic ated is Rhino
Robot's Scorpion. That unit is the most
full-featured turtle on the market today, Iri
fact we hesitate to classify it as a turtle
because it has on-board " intelligence" .
But it still needs to be linked to a host
computer for control, and it requires an
external 12-volt , 5-amp pp~er source .

The most prom inent features of the
Scorp ion are its software command set,
and its vision scanner. The latter has the
ability of scanning an area in front of the
robot and reporting the varying light levels
encountered . ' .

The on-board " intelligence" that we
mentioned consists of a'6502-based con­
troller and 2K of RAM . The RAM stores
both the commands sent to it and the sam­
ples of ambient light taken by the control­
le r. Th e o n-board computer ca n be
expa nded, but the interface uses the old
KIM standard . .

Perhaps the most serious drawback of
the unit is that it is only available in kit
form . Normally that would not ' present a
problem , espec ially to regular readers of
Radio-Electronics; however, the assem­
bly documentation is 'absolutely' terrible.
As such, 'its assembly can orily be reco~-

mended for someone with a grea t deal of
project building experience .

Rovers
Artec Systems' (9104 Red Branch Rd. ,

Columbia, MD 21045) Gemini, which is
shown on the cover of the magazine , is
one of the more advanced personal rovers
available .

THE GEMINI robot from Artee systems.

The unit feature s an advanced on-board
65C02-based control system. Altogether
there are three microprocessors. One is
used as the main control computer; it is
supplied with 64K of ~OM and 56K of
RAM . A second 65C02 is used to control
the sound functions (voice I/O, sound
generation, etc. ); it has 25K of ROM and
16K of RAM . The third microprocessor is
the motion-control computer; it is sup­
plied with 2K of RQM and 24K of RAM.
Its navigation system includes 9 ultra­
sonic collision-avoidance sensors. In ad­
dition , there is an LCD readout and
detachable keyboard for programm ing in
BASIC, and provisions for the addition of
an on-board mass-storage device (either
wafe r tap e or 3 .5- inc h floppy disk).
Gemini will seek out its charging base
when its batteries run low.

The machine performs well and its doc­
umentati on is excellent. For those who
want to build their own variation of the
Gemini, the manufacturer will sell all the
parts that go into it separately, includin g
the shell! Unfortunately there is no arm
yet available for the unit. .

Heath (Benton Harbor, MI 49022) is
the IBM of the personal-robot world. It 's
Hero family ranges from a preprogram­
med pet-like robot, namedHeroJr., to the
most sophisticated robot commercially
available today-Hero 2000. All Heath
robots come in pre-assembl ed and kit
form.



TABLE 1----:

An internal expansion bus has slots for up
to 12expansion boards . Individual micro­
processors are used to control a variety of
functions , ranging from operating the ser-

much! That robot is the Hero 2000 . Un­
like Heath 's other robots, that unit makes
use of 80C88 microprocessors; it comes
with 24K of RAM , expandable to 576K'.

HERO 2000 from Heath.

Manufacturer Model CPU Type Memory Drive System Interlace Arm Voice Lilt Capacity
ARCTEC SYSTEMS GEMINI 65C02 56K 4 wheelsDCservo multiple no yes none
FISHER AMERICA ROBOT none none 2 mini motors multiple see text no N/A

COMPUTING KIT
FRANK HOGG LABS NOMAD TAS80Color none 2 wheels DC stepper TAS80 Color no no none
HEATH COMPANY HERO 2000 8088 24Kupto 576K DC servo remote RF. RS232C option yes 1 Ib
HEATH COMPANY HERO 1 6808 4Kupto56K DC and stepper remote RF. RS232C option option 11b
HEATH COMPANY HEROJr. 6808 2K DCand stepper remote RF. RS232C no yes none
IDEAL div CBS TOYS MAXX STEELE 65C02 4K 2 wheels DC servo remote RF yes yes 11b
MICROBOT INC. ALPHA none none DC stepper motors RS232C yes no 11b
NINTENDO ROB N/A N/A NiA none yes no N/A
RB ROBOT INC. RB·5X INSB073 8K. 16K DC motors RS232C option option 11b
RHINO ROBOTS INC. XR 8748 none DC Servo RS232C yes no 2.2 1bs
RHINO ROBOTS INC. SCORPION 6502 2K 2 wheels DC stepper RS232C no no none
ROBOT SHACK X·1 none none DC motors none no no none
ROBOT SHACK Z·2 none none large DC motors none no no none
ROBOT SHACK z-t none none DC motors none no no none
ROBOT SHACK DROID BUG none none DC motor none no buzzer none
TOMY OMNIBOT 2000 N/A audio tape DCmotors remote RF yes recorded 1 Ib
TOMY OMNIBDT N/A aUdio tape DC motors remote RF manual recorded none
TOMY VERBOT N/A N/A 2 wheels DC motor voice input yes input 4 oz
TTC CORPORATION HEAROID N/A .. N/A DC motors remote RF manual input 4 oz

The Hero Jr. sports a 6808 micro ­
processor and a ROM that has been pro­
grammed with a selection of songs and
activities. With the addition of an optional
ROM cartridge adapter, the robot can ac­
cept a BASIC language cartridge that al­
lows the user to program its action much
like its older brother, Hero 1. Other op­
tions include an RF remote console for
putting the robot through its paces without
need of a connecting cable, and a number
of pre-programmed demonstrat ion and
utility cartridges .

As mentioned, the Hero Jr. is a scaled­
down version of the Hero 1. In its basic

. form, the latter comp uter is supplied with
just4K of RAM, but that can be expanded
to 56K thro ugh an optional internally­
mo un ted board . That robot co mes
equipped with practically every sensor
you could want, including sonic ranging .
Options include a somewhat limited-use
arm, a Votrax SCOl-based voice syn­
thesizer, and an RF remote- control con­
so le . That console mimics the one
mounted on the robot itself (that is located
in the "head" area). Via the remote con­
sole, a wireless link between a host com­
puter or terminal and the robot can be
established . Among the available options
are a limited version of BASIC and com­
plete training courses in industrial elec­
tronics and robot app lic ations . The
courses are particularly worthwhile; you
might want to consider obtaining them
separately if you build your own robot. As
an example, the applications co urse
provides a wea lth of robotics experi­
ments , ranging from simple vision proj­
ects to tactile sensing.

The newest addition to the family is the
most powerful robot avai lable . It has
many times the capabi lities of the Hero 1,
and costs only slightly less than twice as



Price

assemb. 5250
assemb. 54500 wlarm kit 53000 wlarm
assemb . 51700 kiU800
kit $400
assemb. 5399
NIA
NIA
assemb. 52540 (base, voice) $1395 wlarm
NIA
kit 5299
kit $399
kit $250
kit 5150
kit $130
assemb. $399
assemb. 5199
assemb. 560
assemb . 5299

assemb. 56995 kit 53595
NIA

Sonic ranger, extension to Color Basic
Complete robot system, optional discdrive. MS DOS-like operating system
Complete courses onhardware. BASIC, Demo ROMS, RFremote option
Built-in games, songs expandable with BASIC cartridge. RF remote option
Serial interface to remote controller, builtin games , programming language
Full feature arm with 6 degrees of freedom
Partof videogame system
Sonic ranger, tactile sensors. robot programming languages, courses
Full feature arm with 6 degress of freedom
Optical scanner. 8 tactilesensors
Robot base motors and structure plus controls for 25Ib robot
Robot base motors and electrical controls for 100 Ib robot
Robot base motorsandelectrical controls only for 25Ib robot
Wired robotbounces off objects and changes direction
Built-in tape recorder. One arm powered. head moves. optional computer interface
Built-in tape records program steps. Two arms are manually operated
Programs bytrainingcommands using remote microphone
Built-in tape records program steps. Voice recognition through wireless mic

None
S1oo-ue Bus
Memory and serial boards etc.
Cartridge port. external sensors
Cartridge port
None
NIA
44 pinBus. many options
None
KIM Bus
Can add complete computer
Can add complete computer
Can add complete computer
None
External sensors for light, etc.
None
None
External sensors forlightetc.

Expandabllity Other Features

Apple Bus Sonic ranging, keyboard. discdrive
Can becombined wlother Rsher kits 10project kit

PERSONAL ROBOT COMPARISON CHART

vo-motor base-motion system to deter­
mi ning distance from an object via
ultrasonics. The ann offered with the unit
compares favorably with the ones offered
by Rhino and Microbot. Rounding out the
features are a self-recharging power sup­
ply and a sophisticated voice-synthesis
sys tem.

Heath 's major difficulty with that robot
may be in the area of marketing. The Hero
l's limited mechanical abilities disap­
pointed many, and it may be hard to con­
vince would-be buyers that there truly is a
difference. There is! See the robot in ac­
tion and you' re sure to want one, even if it
does cost around $3000.

Tomy Toys (901E.233 St. , Carson, CA
90749) is the largest selling toy robot
manufacturer. Several years ago, they in­
troduced a mechanical ann that is now
sold exclus ively through Radio Shack
stores . Their family of true robots ranges
from an inexpensive voice-operated unit
to a sophisticated double-armed remotely­
operated one.

Yerbot , the voice-activated unit , is a
small (under l2-inches) robot with a pair
of arms and a dome head. Inside is a
micro processor- based voice-recog nition
system. The user pushes one of the opera­
tion-function buttons on the front of the
robot, then speaks the command word.
Thereafter, speaking that word will acti­
vate that function. The functions that can
be activated in that manner include mo­
tio n in the four basic directions (left ,
right, front, and back) and a grasp and
release command for picking up very light
objects with the ann . Yerbo t is technically
sophisticated, yet its cost is fairly low
(around $50).

Shortly after the introduction of verbot,
Tomy came out with the first member of
the Omnibot series . That robot was taller
than Verbal and sported an internal audio-



cassette reco rder/p layer that co uld be used
to store commands sent to the robo t via its
RF remo te-comma nd modul e (incl ude d).
Th e unit has two manu ally-operated arms
and th e ability to rec eive yo ur voice
through a wireless microphone built into
the RF remote .

That initial Omnibots till was limited by
its small size . Recently, Tom y introduce d
a much larger vers ion, called the Omnibot
2000 . It has two arms with very functi on al
three-fingered gri ppers . Unfo rtu na te ly
only one of the arms is powered . In addi­
tion , the robot co mes with a un ique tray
for serv ing bever ages . The robot ca n acti­
vate the tray, which has built- in cup hold­
ers ; those holders move the cups und er the
robot arm autom ati cally.

Although the expans ion capabilities of
the series do not match those of the Hero
series , there should be plenty for the hob­
byist to explore . Tom y plans on int rodu c­
ing both an infrared se nsor and a sonic
ranger.

The TIC Co rpo ration (2009 Eas t 233 rd
St., Carson, CA 908 10), a spin-off fro m
Tomy, is also offering a robot, ca lle d
Hearoid , that has many of the features of
the Omnibot and the Verbot. In additio n,
an optional videocamera is available; that
opens up some interest ing applications in
the area of secur ity.

RB Robot (14618 W Sixth Ave. , Suite
115 , Golden , CO 804 0 1); is still produ cin g
the RB-5X, the first person al robot. That
un it , of course, has go ne th rou gh a
nu mber of cha nges and enha nce me nts
over the years . The curre nt versio n is as
expa nda ble as the Hero 1. To go into de­
tail , the RB-5X uses an INS 807 3 micro­
processo r. That National Semi conductor
IC is se t up to exec ute a version of Tiny
BASIC. Programming is don e via an ex­
ternal terminal or host computer. Com­
munication is via an ' RS- 232 interrace .
The robot com es with 8K of 'RAM; that
ca n be upgraded to 28 K. The on-board
sys tem can be expa nde d via add-on cards;
a 44 -pin card-edge co nnec tor ' has been
provided for that. Se nsors incl ude a Polar­
oid ultr ason ic rangefi nder, and an infra red
transceiver.

Lately, RB has been in reorgani zati on
following some rough business climates .
Their main thru st now is aimed at the
educational market , which has been per­
ceived by the' co mpany as the only real
avenue left in the field . To go along with
that , an entire 'robot-learn ing co urse has
been developed along the same lines as
the industrial courses offered by Heath .

Robot Shack (PO Box 582, El Toro ,
CA 92(30) provides plans and parts for a
number of robot sys tems . Those syste ms
would have to be' co ns idered low-end or
experimenta l in nature , however. Further,
though the compan y would appea r to be a

The company offers four robot s in all.
TheirDroid Bug is an elec tro-mec hanica l
motorized unit with a bumper swi tch .

good source for robo t parts , etc . at first
glance , closer examina tio n reveal s that
that might not be the case .

FISHER AMERICA 'S Robotic Computing Kit.

When the bumper co ntacts an objec t, the
motors reverse direc tion . That "robot"
has no provision for adding any type of
co mputer co ntro l.

The 2 -1 appears to co nsist of a moto r
from a Milton-Bradl ey Big-Trak , so me
whee ls, and six switches. Those sw itches
are all that comprise the robot's " control
system. ' At $149 .00, you might find that
you can do much better scroungin g the
parts on your own.

The 2-2 is not much better. For $249
you get two heavier duty motors (avai lable
on the surplus market for abo ut $24 .00
apiece), the same swi tch pack age as the
2-2, and abo ut $ 10.00 worth of furni ture
cas tors and hook-up wire.

Fina lly, the X-1 adds some light s , sound
effec ts, and a device ca lled a " function
cycle timer. " It cos ts $399 :00.

Miscellaneous robots
Fis he r America 's (Pa rsec Research ,

Drawe r 1766 , Freemont , CA 9~53 8 ) Fish­
ertec hnik Robot Computing Kit offe rs a

YOU CAN PLAY VIDEOGAMES with ROB, from
~n~nd~ , ,

fasci nating introdu ct ion to the world of
robo tics for someone who is completely
new to the field . Resembling somewhat
the Lego plastic co nstruc tion blocks we
all played with as childre n , that produ ct
includes the parts and plans to build 10
computer-controlled robotic proj ects in­
cluding a 'sorting sys tem, materi als lift ,
computer plotter, and a " teachable" robot
arm . An interface for co nnec tion to an
IBM PC , aCommodore , or Apple co m­
puter is also provided , as is a disk of
BASIC program s des igned to help the
novice co mputer programmer the most
from his creatio ns .

Finally, computers , for the most part ,
first entered our hom e in the form ofenter­
tainment devic es (i .e . video games). Per­
haps robots will foll ow the same path .
Consider, for in st an ce, the Nintendo
(4820 150th Ave NE , PO Box 957, Red­
mond , WA 98 052) Entertainment Sys­
tem . One of the hot gifts thi s past holid ay
season, that product is essentially a video
game . However, several of the system 's
ga mes made use of a limited robot ic de­
vice . That device, ca lled ROB (Robotic
Oper atin g Buddy) has a light-sensin g sys­
tem and limited gripping and lifting ca­
pability, but not much else . The robot is
incapable of motion ; it is mounted on a
stationary base . Still for many it provides
a first exposure to the world of robotics .

The state of the industry
For better or worse , that's the current

state of the market . Of course, we may
have misse d one or two new or less-p rom ­
inent manu factu rers , but all of the mai n
players have been represented here .

What can we look for ward to next?
Right now, thin gs 'seem to be in a holding
pattern . The ph ilo sophy of most of the
manufacturers ~eems to be to pack as
much hardware as they ca n in a bo x, and
leave it to the public to put it to some type
of usc . As a result , most of the producis
announce d or reieased in the past three
years have' not been wide ly accepted by
the publ ic .

For the most part , educatio nal institu ­
tions 'have purch ased the lion 's share of
the really sophis tica ted units , and co n­
sumers have bou ght the toy robots for the ir
kid s, Have any of those products ad­
vanced the state of per sonal robotics? The
sad answer is no . None of the num erou s
applica tions we listed earlier are bein g
addressed . Un iversity researchers will tell
you that we 'are decades away from a robot
that ca n clean house . With that att itude, it
might take centuries to ge t a viab le robot
maid. '

Then aga in, we are talking about a mar­
ket that could be larger than the person al­
co mputer market. That means that there
are fortunes to be made here, Altho ugh
thin gs have been slow until now, it sho uld
tak e j ust o ne mi racle to kick-start the
robo tics indu stry ! R-~



If you can 't find the robot you are looking for, why not build it yourself?

Here are some pointers to help get you started.

M UCH LIKE ARTIST S WHO TOI L WITH M ES­

sy pastes to create their masterp ieces ,
there are artisans who use the tools of
technology to fashion their creations. In
electronics, there is almost always a new
art form to present a challenge to those
creative minds. Three decades ago, two­
way voice and code comm unications pre­
sented the challenge. Ten years ago it was
the microcomputer tha t captured their
fancy. Today, it's the robot.

Although experimenters were bui lding
robot-like machines decades ago , none
could approach the sophistication of to­
day 's units . Several companies have be­
gun offering both complete kits of parts
for everything from robotic arms to com­
plete co mputer-controlled robots. Be­
cause of the demand by hobbyists, many
traditional electronics-parts suppliers are
beginning to carry more robot-oriented
supplies .

This article is for those of you who
would like to try building your own robot.
Here. we will attempt to tell you about the
various components you might need , and.
if possible. where they can be obtained.

MARK J. ROBILLARD

Getting started
Whenever you are starting a new ven­

ture. it is useful to have some idea about
what you are getting into. And, although
you must have already had some exposure
to the field for personal robots to interest
you, there's always room for more knowl­
edge . Thus. the best way to start is to get
hold of as many good robotics books as
you can.

There are a wealth of books available
now. They range from the theoretical to
the practical. Some of the better ones are
listed in Table I.

One problem with such books is that
the information they present can become
out-of-date quick ly. For more up-to-date
information , you may want to consult one
of the magazines that cover the field. At
the present, there is only one periodica l
dedica ted to the robot craft sman . The
Robot Experimenter (174 Concord St . ,
Suite 31, PO Box 458 . Peterborough, NH
03458) was created to till the void after
Robotics Age (174 Concord St ., Peter­
borough , NH 03458) began covering only
industrial robotics . For those of you with

more than a passing knowledge of the
field there are two professional jo urnals
that should be of interest. Those are the
International Journal of Robotic Re­
search (28 Carleton St ., Cambridge , MA
02142) and the Journal of Robotics Sys­
tems (605 Third Ave., New York, NY
10157). Both rep or t on the latest in
robotics research throughout the world.

All abou t parts
If you are like most of us. about half­

way through read ing about robot con­
struc tion, you ' ll develop an insatiable
desire to begin tinkering. To keep yourself
sane . you might want to have some basic
robotic parts on hand for that moment.

When you think about robots. the first
thing that should come to mind is motors.
(You cou ld also build a robot using pneu­
matics , but such a device would be out of
place in the home.) Things are a lot easier
now than they used to be. Just a few years
ago, the overwhe lming majority of the
available hobby mo tors were simple
three-volt types. On their own, those had
negligible " pulling" power. To do any



TABLE1-ROBOT BOOKS

How To Build A Computer-Controlled
Robot
Tod Loofbourrow
Hayden Publishing
Rochelle Park, NJ 07662
$7.95

Build Your Own Self-Programming Robot
David Heiserman
Tab Books
Blue Ridge Summit, PA 17214
$10.25

Robotics Age: In The Beginning
Edited by Carl Helmers
Hayden Publishing
Rochelle Park, NJ 07662
$19.95

The Complete Handbook of Robotics
Edward Safford
Tab Books
Blue Ridge Summit, PA17214
$11.50

Microprocessor-Based Robotics
Mark J. Robillard
Howard W. Sams Inc.
Indianapolis , IN46268
$16.95

Advanced Robot Systems
Mark J. Robillard
Howard W. Sams Inc.
Indianapolis, IN 46268
$19.95

Basic Robotic Concepts
Jo hn Holland

useful wor k , a complex gear-train assem­
bly was need ed . The cost was nearl y a
hundred times higher than that of the
motor itsel f.

Fortunately, that has changed; it is now
possible to purch ase hobbyist motors that
can actually do so mething . For those in­
terested in experime nting with arms, the
Robotix 2000 building se t fro m Milton
Bradley (Springfield, MA 01101) is rec­
ommended . Th at kit co nta ins four motors
with integ ra l gear train s , and a host of
other structura l pieces. Usin g the kit , it is
possible to build a four-jo inted arm, com­
plete with gripper (supplied ), in approx ­
imatel y five minutes . The mot ors are con­
nected to manual co ntrol boxes via plug­
in cables . It is also a simple matter to
control tho se motors usin g a co mputer. To
get some idea of how it can be done , see
"Computer-Co ntro lled Rob ot Arm," in
th e M ay 19 85 issu e of Radio-Elec­
tronics.

Anothe r source for motor s is H&R Co r­
poration (40 1 E . Er ie Ave., Phil adelphia
PA 19134 ). They have an impressive selec ­
tion of some of the mo st powerful motors
available to the hobbyist. Also impress ive
is the value you get for your mon ey.

For some appl ications, you may find

Howard W. Sam s Inc.
Indianapolis , IN 46268
$19.95

How To Design And Build Your Own
Custom Robot
David Heiserman
Tab Books
Blue Ridge Summit, PA17214
$13.50

Handbook Of Advanced Robotics
Edward Safford
Tab Books
Blue Ridge Summit, PA17124
$16.50

How to Build Your Own Robot Pet
Frank Dacosta
Tab Books
Blue Ridge Summit, PA17124
$8.95

Design And Application Of Small
Standardized Components
Data Book 757, Volume 2
Stoc k Drive Products
Educational Products
PO Box 606
Mineo la, NY11501
$7 .95 (paperback)
$12.95 (hardcover)

Apple lillie Robotic Arm Projects
John Blakenship
Prentice-Hall Inc.
Englewood Cliffs , NJ 07632
$16.95

that stepper motors are more useful than
DC motors . Steppers provide you with a
greater degree of control . There are two
basic types of steppers that are appropriate
for hobby experimentation-the four­
phase unipolar stepper and the bipolar
stepper; the former is more eas ily ob­
tain ed .

Stepper motors carry supply-vo ltage
and mechanical-p ower ratin gs. The power
ratin g has to do with the am ount of work
the motor is capable of doin g . A motor
with a rating of I-ounce-inch is capabl e of
pulling a I-ounce weight , located I-inch
away, about its shaft pivot. That is shown
in Fig. 1.

The four-phase unipolar stepper motor

FIG. 1-THE AMOUNT OF WORK (torque) per­
formed by a motor is equal to the weight to be
lifted multiplied by the distance between that
weight and the motor shaft.

is easy to cont rol. Beside bein g ab le to
interface them to microprocessor circ uitry
(thro ugh appro pr iate d rive r circui ts),
there are several sources of dedi cated IC
co ntrollers for those motors . Basically,
there are four separate windings and one
or two common leads . The common is
connec ted to a voltage source. To effect
moti on , one must supply a path for cur­
rent to flow in eac h of the four windings by
gro unding thei r leads . The order in which
the windings are energized determines the
dir ect ion and the speed in whic h the
motor turn s.

Figure 2-0 shows the basic hook-up
sche me for a four-ph ase stepper. The tran­
sis tors Q I-Q4 are the output stages of the
driver circuitry. When a voltage is applied
to the base ofra transistor, it conducts,
energizing the appropriate winding . Fig­
ure 2-b shows the timing sequence for
those dri vers for movem ent in either di­
recti on.

The bipolar stepper is connected in a
d iff erent fas h io n . It s basi c hook-up
scheme is show n in Fig . 3-0. As you can
see in that figure, there are only two wind­
ings . One side of eac h is connec ted to the
power supply co mmo n. The other wind­
ing co nnections are used to direct the
mot or. Note that a bip olar power supply,
± 5-volts in thi s case, is required for
movement in both directions. Once aga in ,
the tran sistors are the output stage of the
driver circuitry, and the timing sequence
is shown in Fig. 3-b.

When would you use a bipolar motor
over a unip olar type? For hobb y robotics
that decision rea lly rests on the question
of availability and pric e . If you have found
a nice little stepper that has the torque
required by your project , and it will run
from the available supply voltages , then
buy it. If you have questions about the
hook-up required , most of the hobby sup­
pliers will often se nd appropriate inform a­
tion alon g with the motor. Otherw ise,
man y of th e boo ks listed in Tabl e I
provide informa tio n on how to hook up
various motors .

Now that you 've got the motors , you ' re
goi ng to need to mount them on some­
thin g. Although it might sound archa ic,
one of the best bu ilding mat eri als' for
robotics is wood. Wood is cheap, easi ly
handl ed , and can be work ed with using
inexp ensive tool s . If you want your robot
structure to look professional , s imply
paint it or finish it with plastic laminate .

Of course , wood comes in man y
grades , and so me of those are not appro­
pri at e fo r th i s app licat io n . Re gul ar
lumber-yard-grade plywood is out. The
voids in the middle of such woods make
for a shabby appearance and drilling pro­
duces many splinters . For best results ,
stick with marine grade and spec ial lami­
nates .

Oth er items yuu wi ll need include fas­
teners, support rods, and variou s mech an-
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material that 's used to make airplane
models . .

Once you've got the motors and struc­
tural pieces on hand you can start tinker­
ing . A two whee le d cart usi ng two
furniture casters for balance is a simple
first project. The layout for a cart of that
type is shown in Fig. 5.

Once you've built the cart itself, it' s
time to devise a control system. Your first
effort should be to build a system to con­
trol the cart manually using a joystick .
Hook up the switches in the joystick so
that they contro l the motors to move the
cart in the appropriate direct ion.

Once you get the basic operation of the
cart down, its time to add more functions .
To do that, you' ll need more parts. Gear s
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b
FIG. 5-A SIMPLE MOBILE BASE. A side view is
shown in a; the top view in b.

FIG. 4-THIS ROBOT " HAND" was build almost
entirely from wooc:,l.

chased in the same shop. If you prefer to
work in plastics, your local hobby shop is
also a good source for styrene ; that's the

_ - ----- ---- +6V

•

o

1--- - --------+ +6V

To give you an idea of what can be
accomplished with wood , take a look at
Fig. 4 . That "hand" has been built from
wooden dowels and two pieces of thin
aluminum. The motor that activates the
gripping action is mounted in the midd le
palm regio n. The dowels are made of
basswoo d and are available in almost all
hobby shop s. The alumi num was pur-

b
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TRANSISTO R
STEP 02 01

1 OFF OFF
2 ON OF F
3 ON ON
4 OFF ON
5 OF~ OFF

TRANSISTOR
STEP Q1 Q2 03 Q4
1 O~ OFF ON OFF
2 ON OFF OFF ON
3 OFF ON . OFF ON
4 OFF ON ON OFF
5 ON OFF ON OFF

•
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FIG. 3-A BIPOLAR STEPPER is wi red up in th is manner. To advance the motor in the counterclock­
wise direction, revers -e the turn-on sequence shown in b.

FIG. 2-HOOKING UP a four-phase stepper motor. The table in b shows the order in which the
transistors must be turned on to advance the motor in the clockwise direction. .

ical assemb lies . The first place to look for
those is a well-stocked hardware store . In
fact any time' you need whee ls for robot
carts , get the lawnmower type available in
most stores. You can always get a replace­
ment and they come in many sizes. The
one standard feature of those whee ls is
that they all mount on half-inch diameter
shafts.



FIG. 6-WHEN USING AN ELECTRONIC circuit , such as a computer, to control motor operation , a
simple transistor driver like the one shown here must be used .

author has used two six-volt alkaline bat­
teries in series to provide both a positive
and negative supp ly that has powered six
Robotix moto rs for about eleven months!
Also, the same supply has been simulta­
neo usl y powering a CMOS m icro­
processor circ uit.

There are cases, however, that require
much more curren t than alkaline batteries
can provide. Those applications require
use of lead-aci d batteries . That is the type
of battery that is used to power your car.

For robotic use, the lead-acid battery
has one serious drawback (other than
weig ht). Those batteries ca n leak cor­
rosive acid if tipped. In some robot ap­
plications, that cou ld prove disastrous. In
fact, if you plan to use your robot in your
home , you shou ld seriously investigate
other poss ible sources of power.

More appropr iate are the newer types of
lead-acid battery; in them, the acid is in
the form of a gel. Obviously, those bat­
teries are much less prone to leakage .
Several suppliers, offe r many different
types of those "gel-cells."

Lead -acid batteries are rated in amp ­
hours. For instance , if a battery is rated at
4 amp-hours, that means that a robot can
draw 4 amps from the battery for one hour,
or I amp from the battery for 4 hours.

All lead- ac id batteries can be re­
charge d. Recharging should be done in a
well-ventilated area; the gasses emitted
during recharging can be dangerous.

If you decide to go the recha rgable
power-supp ly route, you may want to look
into the possi bility of having the robot
charge himse lf. After all, were you using
the robot for security, it would be unfortu ­
nate if the batter ies were to run down just
before the burglar arrives.

Robot kits
There are times when it really does n't

pay to do everything from scratch . If your
goa l is to learn to progra m robots. then it
might pay you to take some shortc uts so
that you can begin using the machine as
soon as possible . Buyi ng a pre -e ng i­
neered kit takes all the worry out of the
job. There are several good robots that
come as kits. Arctec systems, man ufac­
turers of the Gemini robot, sells that robot
in kit form. They also will sell you, in kit
form, the var ious subassem blies that
make up the robot. Heath 's Hero series is
also sold in kit form, while Rhino Robot 's
Scorpion is only available in that form .
And there are many others; for more infor­
mation see "A Buyer's Guide to Personal
Robots" elsewhere in this issue .

There is a lot of satisfac tion that goes
along with building your own robot. And
though things may be a little tough now,
this is a brand- new field. In the near fu­
ture, there will be standard robot buses,
standard mechanical interfaces , and even
a standard programming language . It
looks as if the fun is just begi nning . R-E

Power supply
Since we've already brought it up, now

is as good a time as any to look into the
types of power supp lies that your robo t
might need . Once aga in: with robot arms
or other stationary devices, don 't worry
about batteries; just use an adeq uate AC
power supply. But when your robo t must
move around, then the on ly rea l choice is
battery power.

What about the type of battery? Sta n­
dard , -non-rechargable alkaline batter ies
can power a properly designed system for
a surpr isingly long time . For example, the

computer is not an abso lute necessity, but
one will make your robot capable of doing
a whole lot more . Be that as it may, let's
start with a less ambitious control system.

What parts are requi red to provide at
least a minimum level of control? First of
all, you ' re go ing to need relays if your
motors are small DC types . Tra nsis tor
motor-switches do work, but sometimes
they do not provide full power to the
motor. Small 5-volt SPOT relays do not
take up much room, and are readily avail­
able from your local electronics supplier.

To drive those relays you've got to de­
termine what will co ntrol the robot. If
simple manually-acti vated switches are
used, then you can connect the supply
voltage directly through the switch to the
relay. When other electronic circuits are
controlling the relay, so me form of power
driver must be used . That can be a simp le
transistor switch like the one shown in
Fig. 6. Each 'transistor is turned on by
applying about 3 volts to the base via the
resis tor. That will cause current to flow
through the relay coi l, causing the relay's
contacts to close.

Whe n design ing your control circuitry,
you should keep power consumption in
mind . While that might not be critica l in
the case of robotic arms, mobile units
require battery-based on-board supplies .
Because of that , use low-power tech­
nologies (CMOS, etc.) in your circuitry.

I
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Control
Because robots are supposed to move

on their own, it will be necessary to de­
velop some control circuits eventually. A

are used to reduce the speed of a motor
while increas ing its torque . They can also
be used to change the direction of a motor
or to transmit the motor 's rotational power
into other types of movement. Finding
gea rs that will moun t onto the shaft of
your particular motor may not be easy.
Each motor has its own shaft size and
hobby-grade motors tend to posses par­
ticularly small-diame ter shafts. Most of
the generally available gears and pulleys
are made for much larger motors. For
instance, you can get a number of gea rs
from an automotive supply store, but the
chances of them fitting your robot motor
are slim.

We've thus far found two supply houses
that sell gea rs in sizes, styles, and types
appropriate for robot experimentat ion .
Those are Stock Drive Products (55 South
Denton Ave, New Hyde Park, NY 11040)
and PIC Design (PO Box 1004, Benson
Road , Middlebury, CT 06762). Both are
very reputable vendors, and supply exten­
sive catalogs for free . The cost of their
parts, though , is not cheap. Yes, the mate­
rial is high quality, but the cos t of a few
gears can set your projec t budget back a
few years. I suggest using those suppliers
when you absolutely need a particular
gear or pulley and there is no other source .

In addition, one of the vendors, Stock
Drive Pro duc ts, has publis hed a very
complete manual on mechanical design
for non-engineers . Tha t book would be a
valuab le addition to any robot experimen­
ters books helf. It is ca lled the Design and
Application of Small Standardized Com­
ponems Data Book 757 . It retai ls for
$7.95 in softcover and $12.95 in hard­
cover. Among other things, the book co n­
tains a 51-page section on the mechanics
of robo ts that co ntai ns informat ion we
have not seen publ ished elsewhere .



STEREO
TV Decoder

Are you still listening to TV in mono? Double your TV-listening pleasure
with this stereo- TV decoder!

STEVE SOKOLOWSKI

BASEBAND FREQUENCY-fH = 15.734 kHz

FIG. 1-THE MTS DISTRIBUTION OF SIGNALS provides for a monaural main channel, sub-channels
for the stereo sub-carrier and a secondary audio program (SAP), and a professional channel for voice
or computer (FSK) data .

that can be used for a numbe r of purposes.
One possible audio-baseband configura­
tion is shown in Fig. I . That configuration
incudes two additional subchannels: the
SAP, or Second Audio Program , channel
(which can be used for bilingual broad­
casts and other program-related material)
and the professional channel (which can
be used for communicating with remote
news crews, and other non-p rogram -re­
lated purposes.) Our stereo adapter can­
not decod e any of th ose addi tio na l
subchannels.

Stereo TV is generated in a manner
quite similar to the manner in which
broadc ast FM is genera ted . As shown in
Fig . 2, separate left and right audio inputs
are applied, after low-pass filtering, to the
matri x that provides the stereo sum
(L + R) and di fference (L - R) signals .
The sum, or monophonic , signal gets the
75-fLS pre-emphasis; it is then clipp ed ,
filtered , and mixed with the difference

STEREO SOUND--IT 'S TH E MOST EXC IT ING

thing to happen to television since color!
Now' s the time for you to find out how
excit ing it can be. We explained what it is
and how it works a year ago (in the Febru­
ary and March 1985 issues of Radio­
Electonics). Now it's time to get your
hands dirty. Our simple, one-K' circuit
will double your viewing pleasure , yet it
can be built for about the cost of a single
pre-recorded video tape . But before we
dive in to discuss circuit opera tion and
con structi on , let's qui ckl y rev iew th e
basics of MTS (Multi-channel Television
Sound) transmi ssion .

Stereo-TV signals
As with standard FM-broadca st sig­

nals, the stereo-TV audio signal has three
components. As shown in Fig. I , they are:
the pilot signal, left + right (L + R) audio,
and left - right (L - R) audio. In a con­
ventional TV receiver the L + R signal, or
the main channel is the only one that is
detected-it's the mon aural signal that
you norm ally hear throu gh your TV's
speaker. Note that it is a frequency-modu­
lated (FM) signal with a 75-fLS pre-em­
phasis , and a bandwidth of about 15 kHz.

Just above the main channel is the pilot
tone , which is used to alert the receiv ing
circ uitry that the L - R signal, or the ster­
eo-difference subchannel is available for
processin g . Th e MTS pil ot signa l is
15.734 kHz-the standard TV horizontal­
scanning freque ncy, f H '

As you can see in Fig . I , the L - R
signal or stereo subchannel occupies the
TV baseband frequency ranging from 2fH
to 3fH .

MTS allows for additional subchannels
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~ PILOT

~ 25 MAIN CH ANNEL \

515f- L + R
w
c FM751'S

5f- PREEMPHASfS
: f- BW=.05-15kHz j

STEREO SU BCHANNEL

f
I
I
I

L- R I
AM DSB·SC
dbx COMPRESSED
BW = .05-15kHz

I

signal. Rather than pre-emphasis , the
L - R signal is processed by the dbx com­
pressor/noi se-reduction system. (See the
article mentioned above for information
on how that system works.)

Those audio signals are then mixed
with the 15.734-kH z pilot signal, which,
as we said above, is derived from the the
horizontal sync. The resulting signal is
filtered and then sent to the audio-m odula­
tion circuitry where it is modulated in the
usual manner.

To receive stereo TV signals, all we
really need is a circuit that will process
that composite-audi o signal in the con­
verse manner. The basic idea is indicated
in Fig. 3. The "TV detector " block sepa­
rates the sum and difference channels,
each of which is filtered (and expanded, if
necessary). Then the L + R and L - R sig­
nals are applied to a matrix circuit that
restores the original left and right chan­
nels. At that point they' re ready for ampli-

PROFESSIONAL
CHANNEL
FM (VOICE)
FSK (DATA)
BW = {3-34 kHzVOICE

0-1.5kHzDATA

SAPSUBCHANNEL

SAP
dbx
COMPRESSED
BW= .05-10kHz

I I

51



(j)
o
z
o
a:
I­o
W
--l
W

6
o
<l:a:

52



CIE MAKES THE
. ..ORLDOf ····
ELECTRONICS.. YOURS• .

Print Name _

Add ress Apt. _

City State Zip _

C IE Cleveland Institute of Electronics
1776 East 17th St. , Cleveland, OhIO44114

YES! I want to get started. Send me my CI~ school catalog
including details about the Associate Degree prograIT}.

s:
l>
JJ
o
I
~

<0en
en

55

- RE-32(In Ohio, 1-800-362-2105)

Age Area Code /PhoneNo / _

Check box for G.I _Bulletin on Educational Benefits

D Veteran D Active Duty MAIL lODAYI
OR CALL TOLL FREE

1-800-321-2155

with what youknow, a little or a lot, and yougo
whereveryouwant, as far-as youwant. WithCIE,
youcan evenearn your Associate inApplied
ScienceDegree in ElectronicsEngineering
Technology. Of course, youset your ownpace,
and, if you everhavequestionsor problems, our
instructors are only a toll-freephonecall away.

The first step is yours.
Tofind out more, mail'in the coupon below. Or, if
youprefer,call toll-free1-800-321-2155 (in Ohio,
1-800-362-2105). We'llsend you a copyof CIE's
schoolcatalogand a completepackageofenroll­
ment information. For yourconvenience, 'we'll
try to havea representativecontactyouto answer
your questions.

I oday's world is the worldofelectronics.
Tobe part of it, you need the right kindof

training, the kind youget from Cleveland
InstituteofElectronics, the kind that can takeyou
to a fastgrowingcareer in business, aerospace,
medicine, science, government, communica­
tions, and more.

Sp~cialized training.
You learn best from a specialist, and that's CIE.
We're the leader in teaching electronics through
independent study, we teach only electronics and
we'vebeen doing it for over50 years. You can put
that experience to work foryoujust like more than
25,000CIE students are currently doing all
around the world.

Practical training.
You learn best with practical training, so CIE's
Auto-Programmed" lessonsare designedto take
you step-by-step, principle-by-principle. You also
get valuablehands-on experience at every stage
with sophisticatedelectronics toolsCIE-designed
for teaching. Our 4K RAM Microprocessor
TrainingLaboratory, for example, trains you
to workwith a broad rangeof computers in a
way thatworking with a single, stockcomputer
simplycan't.

Personalized training.
You learn best with flexibletraining, so welet you
choose from a broad rangeof courses. You start



Construction
Since we' re not dealing with very high

frequencies , the adapter can be built in
ju st about any convenient manner. A PC
board will simplify construction , though ,
so we' ve included a foil pattern in " PC

composite audio . We'll show you how to
do that in a minute.

The composit e input s ignal is pre­
amplified by transistor Q I and is then cou­
pled to the high-pass filter co mposed of
C3 , C4, R6 , and R7. The filtered audio is
then passed to ICI , an MCI310P " Coil­
less Stereo Demodulator." That IC is nor­
mally used to demodul ate broad cast-band
FM signals, but by changing the frequen­
cy of its on-b oard VCO (Voltage Con­
trolled Oscill ator) slightly (from 19 kHz to
15.734 kHz), we can use that IC to detect
stereo-TV signals.

A block diagram of the MCl 3lOP is
shown in Fig. 5. Notice that the compo­
nents connected to pin 14 co ntrol the
VCO 's frequency, hence the pilot-detect
and carrier frequencies . For use in an FM
receiver, the VCO would run at four times
the 19-kHz pilot frequency (76 kHz), but
for our application , it will run at four
time s the IS.734-kHz pilot frequ ency of
stereo TV, or 62.936 kHz.

The MCI3lOPdivides that master VCO
signal by two in order to supply the 31.468
kHz carrier that is used to detect the L - R
audio signal. The L - R signal undergoes
norm al FM detection, and at that point
we 've got two audio signals: L +R and
L - R. The decoder block in the IC per­
forms the addition and subtraction to pro­
duce the separate left and right signals .

Referr ing back to the schematic in Fig .
4 , RIO and CIO form a de-emphasis net­
work that compensates for the 7S-J..ls pre­
emphasis that the left chann el underwent;
RI2 and C l i perform the same function
for the right channel. Now we' ve com­
pletel y restored the original audio sig­
nal-almost .

You'll recall , in Fig. 3, the dbx ex­
pander circuit. We have provided no dbx
expan sion beca use dbx IC's haven't been
released for general distribution . (They' re
available only to licensed OEM 's.) So to
provide some noise reduction (which will
be necessary if you live in a less-than­
ideal reception area), what we can do is
connect our adapter to a non-dbx noise­
reduction system. Alternatively, we can
connect our adapter to a stereo system
with a built-in noise reduction system.
(Another possibility would be to connect
the stereo-TV decoder to the experimental
compander discussed in the Nove mber.
1985 issue of Radio-Electronics-c-Edi­
tor.)

None of those solutions is perfect , so
the stereo TV you' ll receive is less than
ideal. However, we' ll get no stereo TV at
all if we don 't start buildin g an adapter­
so let's do it now!

COMPOSITE
STEREO

AUOIO
SWITCHR

L

signals, and we can restore the right chan­
nel by subtracting the difference signal
from the sum signal. At that point all we
have to do, in order to provide usable
stereo-TV signals, is provide power am­
plification . So how ca n we extract the left­
and right-channel signals?

Circu it description
The schematic of the stereo-TV de­

coder is shown in Fig . 4 . Assume for now
that it is connected to a proper source of

L+R SUM CH ANNEL L+R
COMPE NSATION
AND DEEMPH ASIS

MATRIX
L-R

TV (COMPRESSED) DIFFERENCE dbx- TV
DETECTO R CHANN EL FILTER EXPANDER

SAP

SAP CHANN EL
SAP FILTER
(COMPRESSED)

L LOWPASS L+R
FILTER M

A
T
R
I LOWPASS
X

CLIPPER FILTER
L-R

CONTROL SIGNAL

HORIZONTAL f H
SYNC PILOT

FIG. 3-THE ORIGINAL LEFT- AND RIGHT-CHANNEL AUDIO SIGNALS are recovered in the matrix
decoder after filtering and de-emp hasis of both L + Rand L - R, and after expansion of the L - R signal
by the dbx unit.

fication . (Note that the block diagram in
Fig . 3 includes a SAP decoder, which our
stereo adapter does not offer.)

If you're wondering how the original
channe ls can be extracted from the sum
and difference signal s , examining the fol­
lowing equ ation s should clear things up:

(L +R) +(L - R) = 2L

(L + R) -(L - R) = 2R

In other words , we can restore the left
channel by adding the sum and difference

FIG. 2-MTS STEREO IS GENERATED in a manner simila r to that of standard bro adcast FM. MTS
diffe rs from broadcast FM in that it uses dbx noise-reduction, and the stand ard TV horizonta l-scan
frequency to generate the pilot tone. '
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When you 've got the PC board s as­
sembled , chec k them over carefully for
so lder bridg es between adjacent pads and
traces on the PC board. And make sure
that all polarized co mpo nents- lC I, QI ,
LEDI, the elec tro lytic capac itors-are in­
stalled correc tly. When every thing looks
OK, it 's time to align and install the ada pt­
er.

Alignment

You 'll need an audio osc illator and a
frequency counter to align the adapter.
Co nnec t the freque ncy counter to the os­
cillator and adjust the oscillator for a fre­
quency of exac tly 15.734 kHz at about V2­
volt Pop. Then connect the output of the
osc illator to the input of the adapter, and
apply power. Adjust trimmer potenti ome­
ter RI to its ce nter position , then adjust
trimm er potentiom eter R2 until LEDI il­
luminates. If you have troubl e getting the
LED to light up, adjust RI to allow more
signa l to get throu gh to lCI .

If you don 't have an audio osci llator
and a freque ncy counter, you can align the
ada pter by co nnecting your adapter to a
source of co mpos ite TV audio , as de­
scribed below, and then tuning in a local
station that you know is broadcasting in
stereo . With the ada pter co nnec ted to your
stereo system , and RI set in the ce nter of
its range, slowly adjust R2. Watch for the
LED to light up, and then adju st Rl and
R2 for best received audio .

Note: A kit containing the main PC
board and all parts that mount on it is
available for $30.00 plus $1.50 for ship­
ping and handling. Order from Del­
Phone Industries, lnc., P. O. Box 150,
Eimont, NY 11003. New York residents
must add applicable sales tax.

PARTS LIST-MAIN BOARD
All resistors Y4-watt, 5% unless other­

wise noted .
R1- 10,OOO ohms , au dio tap e r, PC­

mount, trimmer potentiometer
R2- 20 ,OOO oh ms , line ar ta pe r. PC-

mount, trimmer pote ntiometer
R3, R10, R12-4,700 ohms
R4-1 megohm
R5--27 ohms
R6, R7-47,OOO ohms
RS, R11- 330 ohms
R9-16.000 ohms
Capacitors
C1-Q.005 J.l F, ceramic disc
C2, CS-O.001 J.lF, ce ramic disc
C3, C4-330 J.lF, 16 volts, electrolytic

. C6-0.47 J.lF, ceramic disc
C7-Q.22 J.lF, ce ramic disc
C8-0.05 J.lF, ce ramic disc
C9-470 pF, ceramic disc
C10, C11-Q.01 J.l F, ce ramic disc
Semiconductors
IC1-MC1310P or LM1310 or XR1310 "In­

ductor-less" FM stereo demodulator
Q1-2N2222
LED1-Standard red LED

Cll
.01

5

RIGHT OUTPUT

4

THRESHO LD FILTER

THRESHOLD FILTER

R9
16K

LOOP FILTER

PILOT MONITOR

PHASE DETECTOR
INPUTS

VCO CONTROL

LOOP FILTER

C9
470pF

LEFTOUTPUT

14

C7
.22

C8
.05

the right of the main PC board . Th at' s a
7812 regulator ci rcuit that supplies 12­
volts DC for the circuit. The schematic of
that circuit is show n in Fig . 8 . The foil
pattern for the power-sup ply board is also
show n in " PC Service," and the parts­
placement diag ram is shown in Fig. 9 . For
our prototype, we used a small wall­
mount tran sformer to supply AC to the
power supply.

QUAD
19kHz

R7
47K

R6
47K

ro~R 1 1
SUPPLY ( 1 14 )

I AUDIO I
COMPOSITE ( \ AMP 13 )

INPUT '1 I
COMPOSITE I 3 12 )

OUTPUT '1
LEFTOUTPUT/ ( +----{ f)

OEEMPHASIS 't I
RIGHT OUTPUT/ / 5 t-+-t-----{ 10 )

DEEMPHASIS 'I I
LAMP ( 6 9 )

DRIVER '1 I
GND ~ 7 ) 8 )

T_1 T

RII
330n

~
C6
.47

LEDI
MULTIPLEXED R8
AUDIO 330n
INPUT C3 C4 6 13 12

L
330llF 330llF C5
16V 16V .001

Rl ICI
10K + MC1310P

7 3 II 9.005

FIG. 5-THE MC1310P WAS DESIGNED FOR BROADCAST·FM decoding, but the stereo-TV pilottone
and carrier can be generated by altering the IC'sVCO frequency from its nominal76-khzvalue.

Servi ce ." You can also buy a PC board
and a kit of part s; see the Part s List for
more information .

Use the parts-pl acement di agram in
Fig. 6 and the photo in Fig . 7 as a guide for
mounting all compon ents. Use a soc ket
for lCI . Be sure to orient QI co rrec tly, and
don't apply too much heat to the tran­
sistor.

In Fig. 7 you' ll notice a sma ll board to

R2
L-----+---'---........- - .......------.-.----l20K

FIG. 4-THE CIRCUIT OFOUR MTS ADAPTER isquitesimple,as shown here.Thetranslstor providesa
littlepre-amplification for the IC (an MC1310P), which decodes the leftand right audio channels.
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Conclusions
Stereo TV is sti ll new, so even though

many programs are now recorded in ster­
eo (such as Johnny Carson and Miami
Vice), not all sta tions are equipped to
broadcast stereo audio . For a partial list­
ing, check the back issues of Radio-E lec­
tronics mentioned above, or ca ll your
local TV stations. R-E

PARTS L1ST-POWER-SUPPLY
IC1- 7812 12-volt, t -amp regulator
D1- D4- 1N4001 power rectifier
C1-2200 fiF, 25 volts, electrolytic
C2-D.1 fiF, monolithic
Other components
F1-'/4-amp, 250 volts
J1. J2, J3-RCA phono jack
S1-SPST, miniature toggle
T1-12-18-volt wall-mount transformer

First, there will be too much distortion­
you have to pick up a low-level signal.
Seco nd, the output will not contain the
proper compos ite signal.

VCR connection-You may simply be
able to connect the adap ter to the audio
output on the back of your VCR. Unfor­
tunately, the adap ter will not operate cor­
rectly with most VCR's because many
manufacturers filter out the necessary sig­
nals and leave only the main channel. But
it's certai nly worth a try.

External-Tv connection- If you pur­
chased a TV recen tly, you may be in luck.
If your TV has an stereo output jack, just
connec t the input of your adapter to that
jack.

Imemal-TV connection- Warning­
Don' t attempt this sort of connect ion un­
less you are sure you know what you are
doing and you have complete docum enta­
tion for your TV. The high voltages in
your TV are hazardous to your health , and
the health of your adapter! Remove the
back of your TV and solder a shielded
cable to the output of your set's audio
detector. Connect the other end to the
adap ter.

Internal -VCR con nection- W arn­
ing- Don 't attempt this sort of connec­
tion unless you are sure you know what
you are doing and you have complete doc­
umentation for your VCR. One mistake
could be very expensive! As with the pre­
vious method, locate the audio detector
Ie. Then solder one end of a shielded
cable to that point. Connect the other end
to the audio input of the adapter.

Radio connection-If you have a table
or portable radio that can receive TV au­
d io, carefu lly co nnec t one end of a
shielded cab le to the audio detector's out­
put. Con nect the other end to the adapter's
input.

Whichever method of installation you
choose, connect the outputs of the adapter
to your stereo ampl ifier 's (or receiver's)
auxi lliary inputs and fine-tune the align­
ment.

D

LED 1
STEREO

J3
RIGHT
OUTPUT

+12
~-o-+----.. VOLTS

DC

J2
LEFT
OUTPUT

That co mpletes alignme nt! What we
did was simulate the 15 .734-kHz pilot sig­
nal with the audio osc illator. When the
adapter is properly connec ted to a VCR or
TV that is rece iving a stereo signal, the
LED will light up to indica te that a stereo
signal is being received-just as the STER­

EO indicator on a standard FM receiver
does.

Adapter installation
Connecting the adap ter to a source of

composi te audio is potentially the most
difficult part of this project. We' ll de­
scribe five different possibilities .

Don 't get any ideas abo ut using the ear­
plug output of your TV, VCR, or radio.

C2 }~~LTS.1 DC

'-------------+-----e

03

F1
1/4AMP
250 VOLTS

117
VAC

Jl
MU LTIPLEXEO (or--.r.-Al~!----"
INPUT

+ C3

T1
__ 12-18

~
1 VOLTS

o Fl
1/4 AMP

117 250 VO LTS
VAC -

FIG.9-PARTS PLACEMENT diagram for the power supply board.

FIG. B-THIS POWER SUPPLY provides plenty of power for the stereo-TV decoder.

FIG. 7-YOUR STEREO-TV DECODER'S PC
BOARD should look like this after all
components are mounted.

+12
VOLTS
DC

FIG. 6-THE STEREO-TV DECODER'S COMPONENTS are located on the PC board as shown here.
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Walkman

AMPLIFIER
Build this versatile amplifier and get "home stereo" sound from

your Walkman-type cassette player or radio. It has many other applications, too!

PORTABLE WALKMAN-TYPE STEREO CAS­

sett e players and rad ios are grea t for
entertainment on the go, but sometimes it
would be nice if they could be used to give
full stereo sou nd- like a hom e hi-fi .
Well , when used with the small, high­
performance stereo amplifier described in
this article, those unit s are cap able of
doing just that. In addition, thanks to the
inclusion of a pair of preamplifi er stages,
the amplifier can be used with low-level
inpu ts such as microphones, turntables,
and electric guitars . It can even be wired
up as a tiny PA system.

About the circuit
Figure 1 shows the schematic for the

basic Walkman amplifier. It is designed
around a National LM380 audio power
amplifier IC. The gain of that low-cost IC
is internall y fixed so that it is not less than
34 dB (50 times). A unique input stage
allows input signals to be referenced to
ground. The output is automatically self
centering to one half the supply voltage.
The output is also short-circuit proof with
internal thermal limiting.

With a power supply between 9 and 15
volts, and a minimum 8-ohm load, a heat
sink is genera lly not required for the de­
sign shown. If you choose to build the
circuit using the PC board shown in our

' Adapted from a story that orig inally appeared in
Dick Smith's "Fun ways into Electronics, Volume
Three."

PC Service section, a very small amount
of heat sinking is provided by that board 's
design; the copper tracks act as thermal
fins. Although that does not normally rep­
resent enough heat sinking if the IC is to
be extended to its maximum capability,
with this design and the limited param­
eters that the circuit operates within, that
heat-dissipation scheme should prove suf­
ficient. With a maximum supply of 15
volts and an 8-ohm load , the output is
around 1.5-watts-per-channel. The input
stage is usable with signals from 50-mY
to 500-mY rms.

If the amplifier is to be used with a
source other than a personal stereo, such
as a phonograph or an electric guitar,
some type of preamplifer is required. A
suitable circuit is shown in Fig. 2. In that
circuit, two 741 op-amps have been con­
figured as input amplifiers. Their input
stages have been referenced to a common
point-half the supply voltage. That volt­
age is derived from a voltage divider made
up of Rl and R2, two 2.2K resistors. The
gain of each of the 741's has been fixed at
21by the input resistors (R3, R4) and the
feedback resistors (R9, RIO). Input capac­
itors, Cl and C2, are used to filter out any
DC component from the input signal.

With a power supply of 12 volts, the
quiescent current drawn by the total sys­
tem is 30 to 35 mAoUnder driven condi­
tions, the drain could increase to 300 rnA
or more.

Building the amplifier
While the circuit can be built using any

construction technique , we recommend
using a PC board . A suitable design is
sho wn in our PC Servi ce sec tion
(elsewhere in this magazine). The parts­
placem ent dia gram for that board is
shown in Fig. 3 . Note that the board has
been designed to accommodate both the
power amplifier of Fig. I and the pre­
amplifer of Fig. 2. All inputs and outputs
of hoth amplifier stages have been made
accessible for maximum flexibility.

As with any project, the first step is to
make sure that you have all of the parts on
hand . One source for a complete kit of
parts is given in the Parts List. Otherwise,
you should be able to get most, if not all,
of the parts from your favorite distributor.

Begin construction by installing all of
the resistors, excluding the two potenti­
ometers. Next , install the IC's. We realize
that that order of construction is a bit
unconventional, but because of the large
size of the electrolytics that flank some of
the IC's, it is easier to perform the steps in
that sequence .

Once the IC' s are in place , the capaci­
tors should be installed . Be sure to note
the polarity of the electrolytics and install
them correc tly.

The only connections left are the vol­
ume controls, RI5 and R16, the input wir­
ing, and the connection to the power
supply. The potentiometers are panel-
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FIG.1-THE WALKMAN AMPLIFIER. With this simple circuit you can use your personal stereo to drive
standard B-ohm speakers.

FIG. 2-THE PREAMP. If you wish to amplify
low-level signals, such as the output of a turnta­
ble, the signal will first have to be fed to the
preamp shown here.

personal -stereo amplifier. Note that only
the power-amp stage is used; no connec­
tions are made to the preamp.

The amplifier is connected to the per­
sonal stereo via the stereo's headphone
jack. Thus, the input to the amplifier must
be connected to a miniature stereo phono
plug as shown . Note the two 33-ohm re­
sistors connected across each channel.
Persona l-stereo outputs are designed to
feed headp hones, not amplifier/speaker

RI6

SPKR2
8n

CH ANNELl
POWER AMP

CHANN EL2
POWER AMP
INPUT

FIG.3-PARTS-PLACEMENT DIAGRAM. Both the power amp and the preamp circuits are cont ained on
thi s board.

speakers can be driven from those units.
Figure 4 shows the input wiring scheme

that is followed when the unit is used as a

R16 >01--- -'
50K

C4
CHANNEL 2 2.2p.F
POWER AMP o----:rl
INPUT

Using the amplifier
Normally, those miniature Walkmall­

type personal stereos can only be used
with headphones . But if the power ampli­
fier stage of the circuit is used, 8-ohm

mount units; they are mounted on the front
panel of whatever case you house the cir­
cui t in, and they are connected to the
board via jumpers.

The input wiring scheme is dictated by
how you use the system. If you are using
the amplifier with a Walkmall-type stereo
to drive a pair of 8-ohm speakers, only the
power amplifier stage is used . If the input
is a microphone , turntable, etc ., the pre­
amplifer stage will also need to be used .
We' ll look at the appropria te wiring
schemes in more detai l when we discuss
the various applications for the amplifier.

Once you've checked your work for
accuracy, and you're satisfied that there
are no solder bridges , etc . on the board ,
power can be app lied to the circuit. The
unit requires at least 9 volts at 200 rnA,
and will work with power supplies of as
high as 12 volts . Obvio usly, using a 12­
volt supply will result in higher levels of
audio output. Suitab le power supplies are
available from a number of sources, in­
cluding the one mentioned in the Parts
List.
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80HM
SPEAKER

CHANNEL 1
POWER AMP
OUTPUT

+

R7
47K 741

+

,-- +-- -!-__..1 r~J~
CHANNELl
POWER· Rll
AMP
INPUT 47K

Rl
2.?K

R3
47K

o

MINIATURE
STEREO
PLUG

L

combinations. Thu s, tho se resistors are
included in the input for impedance
matchin g. Alternately, if the stereo has
two headphone output sockets, as most
do, you can leave one set of phones con­
nected to the unit. Then , the 33-ohm re­
sistors are not necessary.

+ CHANNEL 2
POWER·AMP
OUTPUT

+9-12V

CHANNEL r2 PREAMP Rl6
OUTPUT 50K

CHANNEL
2 POWER·
AMP
INPUT

R2
2.2K

C2 R4
+9-1 2V

O.II'F 47K Rl0
C447K
2.2I'F

CHANNEL2
PREAMP

R6INPUT
47K

If the input is to be a microphone , turn­
table , or any other low-level source, the
preamplifer stage must be used . In that
case , the signal source is input to the pre­
amplifer, and the output ofthe preamplifer
is fed to the power amp. If that is done,
input signals rangi ng from 3. 5-mY to
100-mY rms can be accepted .

By using the twin output stages in a

FIG. 4-USE THIS INPUT WIRING SCHEME
when using the circuit to amplify the signal from
a personal stereo. The 33-ohm resistors are
used for impedance matching with the personal
stereo's headphone output.

PARTS LIST FIG.5-THE CIRCUIT can be used as a small PAamplifier if it is wired up as shown here. The output of
th is circuit will be about 3-watts.

All resistors 1/4 watt , 10%, unless other-
wise noted

R1 , R2-2200 ohms
R3-R8 , R11, R12-47,OOO ohms
R9, R1G-1 Megohm
R13, R14-2.7 ohms
R15, R16-50,OOO ohms, potentiometers,

audio taper
Capacitors
C1, C2-o.1 J.LF, 16 volts, tantalum
C3-C8-2.2 J.LF, 16 volts. electrolytic
C9,C10, C13,C14-470 J.L F, 16volts,elec-

trolytic
C11, C12-o.1 fLF, ceramic disc
C15-100 fL F, 16 volts, electrolytic
Semiconductors
IC1 , IC2-741 op-arnp
IC3, IC4-LM380 audio amplifier
Miscellaneous: PC board, speaker,

hook-up wire , etc.

The following is available from Dick
Smith Electronics, Inc., PO Box 8021,
Redwood City, CA 94063: Kit of all
components, including PC board, but
excluding speakers and power supply
(K-2667) $14.95 plus $3.00 shipping. A
12V,500 mA power supply (M-9555) is
available for $6.95, plus $3 shipping ($1
if ordered with the amp. California resi­
dents must add 6.5% sales tax. Orders
outside U.S. must remit U.S. funds and
include $5 for shipping.

" bridge" mode, the output power can be
approximatel y doubled (to 3 watts). If that
is done , the circuit can be used as a mini
PA amplifier.

To use the circ uit for such an applica­
tion, the speake r is connected across the
active output point s of each amplifier as
shown in Fig. 5 . Let 's look at that circuit
in a little more detail.

In that circuit , the channel -I preamp is
used as an input stage with a gain of 21; it
can accept inputs ranging from 3.5 to 100
mY. The channel-2 preamp, however, has
been modified (compare the circuit to the
one shown in Fig. 2). Now, the gain of that
stage has been reduced to unity by chang­
ing the feedback resistor, RlO, to 47K.
That stage now acts as an inverter. That
satisfies the requ irements of the bridge
output; that is , one input is positive-going
while the other is negative-going. In other
words, the inputs to the output (power
amp) stages are 180 degrees out of phase.
That provides tw ice the voltage swing
across the 8-ohm load for a given supply,
thereby increas ing the output power by a
factor of four over that of a single stage.

The key factor limitin g the amount of
power that that circuit can del iver to the

FIG. 6-FOUR IC's comprise this simple, yet ver­
satile amplifier. A single-channel amp with dou­
ble-power output can be configured.

load is power dissipation . Because of that ,
we have limited the power supply to a
maximu m of 12 volts. That , as previously
stated, will result in a maximum power
output of about 3-watts rms . To obtain
more power you could attach a heatsin k
bent from a piece of copp er 1.5" on a side .
Bend two wings up at a 30° angle , leaving
a Vol-inch strip down the center. Glue the
ce nter-wings up---to the output LC 's
with epoxy.

Note that in the dual configuration,
both volume control s need to be adjusted
equally to cont rol the output. R-E

s:»
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VIDEO TITLER
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Now that you have your video titler working
properly, you can make it even more versatile by

interfacing it with a home computer.
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Part 4 W HEN WE L EFT OFF

last tim e. we prom ­
ised that we' d look at the software that
controls 'the video titler. So we' ll start off
with an overview of the tit ler 's operating
sys tem, and then we' ll look at how you
can inter face the titler with severa l popu ­
lar hom e computers . Since we' ll be refer­
ring back to things we described in the
previou s three installment s (Nove mbe r
and December 1985 . and January 1986),
you might want to have them on hand .

The titler 's software, which is co n­
tai ne d in ICI 9 , a 8K X 8 EPRO M.
basically performs three functions : It ini­
ti al izes t he vi deo-d is p lay pro ce s sor
(VOP), it polls the keyboa rd, and it ma­
nipul ates the VOP and the video RAM in
response to keyboard inputs. Figure 18 is a
flowchart of the ope rating sys tem that fills
in some 'of the de tai ls . If you'd like an
even closer look at the software, a source
listing is available for a nominal fee . See
the Parts List for more details .

One of the best features of the video
titler is its versatili ty. For example , you
can even cha nge its ch aracter font by
burn ing a new EPROM. We'll be the first
to admitthat burning a new EPROM is not

the ea sies t way to change a font-es­
pecially if you don 't have an EPROM
burner. Fortunately, there's an eas ier solu­
tion : Interface the titler with anothe r com ­
puter.

Why interface?
It might seem strange to go throu gh all

the troubl e to design a spec ial video -titler
computer and then turn off its micro­
processor so that it ca n become another
computer's peripheral device . It 's reall y
not that strange , though .

Interfacing the titler wit h a home com­
puter lets us take adva ntage of all the
advanced features available on the com ­
puter for the cos t of a simple interface
adapter. And when you co nsider how the
prices of home com puters have dropped ,
it begins to make a lot of sense. When you
realize that interfacing a co mputer to the
titler will let you create and superimpose
sophis ticated animation, interfacing the
titler to a computer begins to make even
more sense.

The interface circuit
Figure 19 shows the pinout of the video

titler's expansion/interface port , and Fig .

20 is a schematic of the interface circuit
for four popular computers: the IBM PC,
Apple Il , Commodore 64, and TRS-80
Color Computer . Other computers can be
interfaced with the titler as long as you
have similar signals available on the ex­
pansion port .

The main functions of the interface cir­
cuit are to buffer the titler 's data and ad­
dress lines and to provide compatible
connectors for each computer. But even
more important , the interface circuit al­
lows the VOP to be mapped into the host
computer 's me mo ry (or I/O) address
space so that the host computer can access
the VOP 's regis ters and the video RAM
by using PEEK and POKE commands (or
OUT and INP commands in an IBM PC.)

Unfortunately, we don 't have the space
here to discuss all the signals used in the
interface circu it. You can consult the liter­
ature available on your particul ar comput­
er for more inform ation on the bus signals
used in the interface . However, if you ' re
not interested , rest assured that if you fol­
low the interface schematic , and use all
the correct addresses in your programs,
you don't really need to understand all of
the theory.



PERFORM
FUNCTION

FIG. 18-THE OPERATING SYSTEM of the tiller
has three basic functi ons. It initializes the VDP,
polls the keyboard, and responds to the key-
board inputs.
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FIG.1!l-THE EXPANSION·PORT PINOUT. A 34-
conductor ribbon cable is the best way to con-
nect to the card edge.

Building the inte rface
The interface is con siderably eas ier to

build than the titler, but there are several
point s worth ment ioning . While you can
build the interface circuit on a prototypi ng
board, cust om circuit board s are being
developed by the supplier of the video
titler's main board. (See the Parts List.)
We suggest you con tact them for informa­
tion on price and availability.

If you use a prototyp ing board , be care­
fu l when you route the power-supply con­
nections . If you acc identally route + 12.
- 5 , or - 12 volts back through one of the
titler's bus lines , you' re almo st certain to
lose a few Ie's. Carefully check for shorts
on the card edge with an ohmmeter. If you
use a ribbo n cable to connect the interfac e
board to the titler, be sure to mark the top
side of the con nector to rem ind you not to
plug it in upside down .

When you have the interfac e circuit
complete and you're ready to try it out ,
remember these rules: Always turn off the
computer and the iitler before pluggin g
the cards and cables in. And when you
power up, always turn the titler on first !

The VDP
Before we start controlling the titler

with a host computer, we have to study
what we're really go ing to control: the
YOP. The interface allows the YOP to be
map ped into the memory (or I/O) address
space of the host computer. You can then
write BASIC pro gram s to access the
YOP 's registers and the video RAM by
using PEEK and POKE commands (or
OUT and INP in an IBM PC.)

The YOP is an extremely versatile de­
vice that provides a number of features
that make it easy to create and manip ulate
screen image s. The YOP is also an ex­
treme ly complex device; if you plan to do
any ser ious work, you' ll want to get your
hands on Texas Instruments' Video Dis­
play Processors Programmers Guide (TI
No. SPPU004), which is available from
Texas Inst rum ent s , P.O. Box 809066 ,
Dal las, TX 75380-9066.

Figure 21 shows how the YOP image is
made up of 35 separate plane s: 32 spri te
plan es , a patt ern plan e , a backdrop . an
external video plane , and a black plane .

The plane s are arranged into prioriti es
so that images app earing on the lowest­
numbered plane will show on the screen.
In other words , when two or more planes
contain image s at the same place on the
screen, the plane with the highest priority
is disp layed . That makes it easy to simu­
late 3-0 effects , where objects appea r to
move in front of other objects or images.
The " 0" sprite plane has the highest pri­
ority, the " I" sprite plane has the second
highest, etc . The external-v ideo plane has
the lowest priority.

VDP modes
The YOP can operate in four modes:

PARTS LIST

Capacitors
C1-10 fJ.F, 50 volts, electrolytic
C2-C5--0.1 fJ.F, ceramic disc
Semiconductors
IC1-74LS245 octal 3-state driver
IC2- 74LS367 hex buffer
IC3--74LSOOquad 2-input NAND gate
IC4- 74LS30 8-input NAND gate

Misce llaneous : 34-conductor ribbon ca­
ble and card-edge connector, prototype
board (or custom PC board for your com­
puter), etc.

Note: IC3 and C4 are not used for Apple
interface. IC4 and C5 are used only for
IBM PC interface.

The fo llowing are available from Micro ­
Video-Technology, P.O. Box 76, Chat­
tanoog a, TN 37343: Custom etc hed
and drilled interfac e PC board ; $25.00.
(Spec ify your computer when order­
ing. ) Source lis ting of titler's operatin g
system, V1.0, $4.00 plus $2 sh ipp ing
and handling.

graphics mode I, graphics mode II , multi­
color mode, and text mode. Each mode is
tab le-dri ven and requ ires the video RAM
to be configured differently. In the titler,
on ly grap hics mode II is used . That mode
gives you the greatest control over pixels
and co lors .

Table 3 shows the format of dat a trans­
ferred to the YOP registers and video
RAM , and the app ropriate addresses to
use in your BASIC program s. As you can
see in the table , two- and three-byte (step)
operations are required , as arule, to trans­
fer data. For example , to write to one of
the YOP registers , you must first send the
register data , followed by a control byte
that tells the YOP that the previou s byte
was register data. A " I" in the Most Sig­
nificant Bit (MSB) of the second byte
transferred es tablishes that. The ihree
Least Significant Bits (LSB's) of the sec­
ond byte are used to select the register.

Writing to and reading from the video
RAM is done in a somewhat similar man­
ner. The eight LSB 's of the video RAM
address are sent in the first byte . The sec­
ond byte transferred tells the YOP that a
video RAM add ress is being set up. (A
" 0" in the MSB does that. ) The second
MSB of the second byte transferred tells
whether a read (0) from video RAM or a
write (I) to video RAM will occur. The
remainin g 6 bits of the second byte
provide the 6 MSB 's of the video RAM
address . Onc e the 2 byte set-up has oc­
curred . you can write to or read from
video RAM .

One convenient feature of the YOP is
that you can read from or write to suc­
cessive locations in video RAM without
further set-up. The video RAM address
withi n the YOP is auto- increme nt ing

s:
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o
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co
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APPLE IBM
II COCO C-64 PC + 5

C2

H~
20 '::'

VIDEO TITLER ORDERING
INFORMATION

The following are available prepaid
from Micro-Video-Technology, P.O.
Box 76, Chattanooga, TN 37343: Main
PC board, $40.00 . Programmed
EPROM (V2.0), $25.00. Custom key­
board, $80.00. Custom enclosure,
$40.00. All switches, jacks and con­
nectors, $30.00 TMS9128 VDP, $30.00.
Partial kit (includes all of the above)
$250. Tennessee residents must add
applicaple sales tax.

The following are available from JDR
Microdevices, 1224 South Bascom
Ave., San Jose, CA 95128 (800)
538-5000 : All components-except
those available from Micro-Video Tech­
no logy-S69.95 pius $2.50 for ship­
ping. California residents must include
applicable sales tax.

The following is available from MFJ En­
terprises, Inc. , 921 Louisville Road,
Starkville, MS 39759: Complete titler,
assembled and tested with 1 year un­
conditional guarantee, $599.95 plus S6
shipping. (Return if not satisfied within
30 days for refund, less shipping.)
(800) 647-1800 (orders only) (601) 323
5869 (information and Mississippi or­
ders). MasterCard and Visa accepted.
Mississippi residents must add ap­
plicable sales tax.
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and-as lon g as subsequent ope rations
are consistent with the set-up (read or
write)- you can zip through memory very
quic kly. You must. however. recogni ze
certain timi ng re quire ments o f th e
asynchronous data transfer. Depend ing on
wheth er the YDP is actively displaying
pixels (as opp osed to vertical and horizon­
tal periods), it can take as much as 8 mi­
croseconds to transfer data . Therefore. as
a precaution . time delays should be in­
cluded in your software .

FIG. 20-THE INTERFACE CIRCUIT. The proper bus connections are shown for four popu lar comput­
ers. Note that all the components shown are not needed for all computers. Build the version that's
appropr iate for your system.
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VDP registers

The YDP registers are used to select
one of the four modes and to configure the
video RAM accordingly. Registers co n­
tain severa l other parameters which deter­
mine the size of sprites, blank the scree n.
and invoke the external-video mode. Fig­
ure 22 shows a typical way to initiali ze
those registers for graphics mode II.

Genera lly, only three registers are up­
dated after initialization . The externa l vid­
eo flag (EY) in register 0 (bit 0) determines
when the YDP is in the externa l-video
mode . (I = external video on ; 0 = externa l
video off). Bit 6 of register I blan ks and
unbl anks the screen. (0 = blank; 1= un­
blank ). The four LSB 's of register 7 deter­
mine the border co lor.

You need to remember that the YDP
registers are " write-only" so you' ll prob ­
ably want to retain the register data in
variables to keep track of them .
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TABLE 3-TRANSFERRING DATA TO VRAM AND THE VDP

TRANSFERRED DATA ADDRESS FOR STATEMENT
MSB LSB " BASIC"

Operation 7 6 5 4 3 2 0 statement Apple 11* C64 COCO IBM PC

Write to VDP register
Byte 1 data write 07 06 05 04 0 3 02 0 1 DO POKE/OUT 49281 56833 65345 817
Byte 2 register select 1 0 0 0 0 RS RS RS POKE/OUT 49281 56833 65345 817

Write to VRAM
Byte 1 address setup A7 A6 A5 A4 A3 A2 A1 AO POKE/OUT 49281 56833 65345 817
Byte 2 address setup 0 1 A13 A12 A11 A10 A9 A8 POKE/OUT 49281 56833 65345 817
Byte 3 data write 0 7 0 6 05 04 03 02 0 1 DO POKE/OUT 49280 56832 65344 816

Read from VDP status register
Byte 1 data read 0 7 0 6 0 5 04 03 02 0 1 DO PEEKiINP 49281 56833 65345 817

Read from VRAM
Byte 1 address setup A7 A6 A5 A4 A3 A2 A1 AO POKE/OUT 49281 56833 65345 817
Byte 2 address setup 0 0 A13 A12 A11 A10 A9 A8 POKE/OUT 49281 56833 65345 817
Byte 3 data read 0 7 06 05 0 4 03 D2 01 DO PEEKiINP 49280 56832 65344 816
' AOO (SLOT# x 16)

TABLE 4-VDP COLOR CODES

<0
CD
(J)

o

3

120

FF 255

82 130

OE 14

PATTERN NAMETABLE

patterns . Figure 24 shows how those pat­
tern s are arranged in 24 rows of 32 pat­
terns per row. Although the pattern defin i­
tions could be located almost anywhere in

MODE

4 36

SPRITE PATTERN
GENERATOR TABLE

00

TEXT COLOR 1 BORDER COLOR

7

6

2

4 0 03

PATTERN
GENERATOR

TABLE

5 78

SPRITEATTRIBUTETABLE

3

o

REGISTER 7
MSB

tiali zation . They co incide with the base
address register values in Fig. 22 .

In graphics mode II, a 256 x 192-pixel
scree n is actually made up of 768 8-bit x 8

FIG. 22-THE VDP REGISTERS are initialized by the titler's software, and can be updated through the
interface, if desired. For the most part, they are not registers in the microprocessor sense , but are used
by the VDP to compute addresses for the various name, attribute, color, and pattern tab les.

o
1
2
3
4
5
6
7
8
9
A
B
C
o
E
F

Color
Codes
(Hex)

BLACK
PLANE

I EXT
VDPIBACKDROP

PATTERNS.·-1
. ' I

I
I
I
I
I
I

I I

~
SPRITES

Color

TRANSPARENT
BLACK
MEDIUM GREEN
LIGHT GREEN
DARK BLUE
LIGHT BLUE
DARK RED
CYAN
MEDIUM RED
LIGHT RED
DARK YELLOW
LIGHT YELLOW
DARK GREEN
MAGENTA
GRAY
WHITE

Figure 23 shows how the video RAM is
mapped unde r G raphi c s Mod e II.
Portions of the addresses of the beginning
of each area are loaded (by the system
software 's initi alization routine ) into the
app ropriate VDP reg ister durin g in i-

FIG. 21- THE VDP IMAGE PLANES are arranged
here in the order of their priority.
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16K

FIG. 23-VIDEO RAM MEMORYMAP. Portions of
the base addresses are loaded into the appro­
priate VDP register upon Initialization by the
system software.
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BIT
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TABLE 5

100 REMTHIS SAMPLE PROGRAM PRODUCES mPLE 730 DATA !Q2,16o,m,192,!2B,ln,224,160
110 REM ANIMATION WITH THE TITm . 740 DATA 192.192, !92,m.192,!92,192,96
120 REM (SMALL MAN WALKINGACROSS THE SCREEN) 750 RE~ SPRITE S.3P.D PATTERN
130 REM FOURFUNCTIONS ARE DEMONSTRATED: no OATA !b3 , 3 , 3 , !' 3 , 3. ~ , 5 ~ 3 , 3b7,5,,3 , 3,3

11 54~ RREE~ :VT yD~E I ~BI!I TAOLIII NATCRI~~, l••T BORDERCOLOR, 770 DATA 1.2, 160;224 , 192,1.8, 1.2, 1,2,160
v n r _nt . 780 DATA 1601192. 224 ,m.l2B.129,0,128

160 REM-TYPE ' E' TOENTERtEllT EXT. MODE, 790 FOR 1;1 10 96 .
170 REM -ANY OTHER KEY RESTARTS THE MAN. 800 READ D:POKE VO,D
lBOREM IT IS DESIGNED TO RUN ON A 810 NEXT I
190 REM TRS-80 COLOR COMPUTER. 820 PRINT 'SPRITEPATTERNS LOADED '
200 REt! THE FOLLOWING MINOR CHANGES 630 RE!I SET UP REO LINE ONSCREEN
210 REM ARE NECESSARY TORUN 840 REM FOR MAN TO WALK ON
220 REMTHI S PROGRAM ONOTHER COMPUTERS : B50 RE!I USE 20THPATTERN ROW

I230 REMc-b4: VO: 56B32 .VI: 56833 860 RE~ ADDRESS: {ROW X 256 )+.COLUlIN X 8)
240 REll CHANGE lINE 1100 TO ' SEt AS'. 970 Po E!'! PATTERN 1ST THEN COLOR
250 REM IB~ PC: VO: Bl6,VI:B17. CHANGE ALL 880 RW=20:SL;O
260 REK 'POKE' STATEMENTS TO 'OUT' , 890 A; !RW I2~6 }+{CU9 l :GOSUB me
270 RElI APPLE II : VO: 49290+ (SLOT X ltl . 900 FOP I=! TO ;5~
280 REM VI=492BI+(SLOT X (6), 9!0 car.E \'0 . : ~5

290 VO: 6S344 :REM VDP PORT ,1I0DE 0 9;~ ~EJ! !
300 V!: 6534s:m VDP PORT. MODE I 930 ?E~ CDL·JP IS ~El'. :~LJP ~~::E : , : ; 3 :~;
310 RElI IN!TIALl ZE VD? REGISTERS 94 ') ,E~ H!:HE? ' "a'i ~~ ~ 'E ~: ~ . COLJ' "E OI'tASSP.
320 DATA 2.0.130, ! . 1 4 , 2 .25S , 3 ,3 . 4, 1 20, 5 .3 , ~ .0 , 7 950 A= I,~P~6 ) + '~: 19·· ow :SOEUB ! 'I ';
330 FOR 1: 1 TO 8 .. . 960 FOP.' l:rTa iSb . •. - .
340 READ0:POKE VI ,I) 970 POKE VM6
350 READR:POKE VI, ROR 128 ~80 NElT I
360 NEXT I 990 REll SETUP SPRlTE 0 WITH
370 RO:2:P.I :130:R7=0 1000 REMVERTICAL LOCATION ANDBLUE COLOR
380 PR INT 'VDP REGISTERS INlTIAL! !ED' 1010 A:153bO:GOSUB 1310
390 REM CL EAR VP. AlI 1020 DAT A 1421°,0,4
400 PRINT ' CLEAP.IN6 VRAW lIINUTE) ' 1030 FOR 1: 1 ID 4
410 A' O:GOSUB 1310 !040 READIl:POKE VO,1)
420 FOP' 1=1 TO 16384 1050 NEXT I
430 POKE 110,0 !060 REII UNBLANK SCREEN
440 NEXT I 1070 Rl. tRI AND 191)OW NOT{RI AND 64l)AND 64)
450 PRINT ' t/RAII CLEAm' lOBO POKE V!,R!:POKE lll i l OR !28
H ORElI INlTIAlI! E VDP NAME TABLE 1090 PRINT ' SCREENUNBLANKED'
470 REM IN BIT !lAP FORIIAT !l00 AI=!NKm
480 A=14336:S0SUB 131 0 1110 IF At : .. THEN 1100
490 FOR 1: 1 TO 3 11~f\ , _ AF>'-' TH-N ' 160
500 FOR J:OTO255 mORO' (P.OAND 254l0R HNOT (RO AHD IJ lAND 1)
510 POKE VO, J 1140 POr.E VI1RC :PDKEVI,.O OR 128
520 NEXT J m o PRINT ' IOGGLE EXT.nODE':SOTOn ee
530 NEXT I ! 160 !F AIO'S' THEN 1210
540 PR INT ' NAME TABLE INITIALI ZED' 1110 R7:(R7 + l lANO !5
550 REM IN!T!AL llE SPRITE ATTRIBUTE TABLE ! ISOPR!NT •INCREMENT BORDER COLOR '
56~ A- I~T60 'GOSUB lTIO I I.~ .~KE III 07· o0K- VI T OF. "B' 60TO ItM
570 FOP. "r: ! •TO 32 ... 1200 RE~ START OF lIAN WALt:nlS' " • .. yy

580 POKE VO, 20B 12!0 PR INT ' ANIMATION IN!T!ATED'
590 FOR J: I TO3 I " 0 F~o 1: 0 TO"0 otto 2
600 POKE VO,O i230 FO? k · TO ij"ST£~·4
610 NEXT J ' Hn A= ' <'<1·r.nOllO " '0
620 NEXT I i 2~~ . n;' ;:· VO ·i7i~I",;"
630 PRINT ' SPRITE ATTm UTES INITIALIZED' 12bOPOK E VO ;j' "
640 RE!I LOADSPRITE PATTERN TABLE 1270 NEXT J
650 RE!! WITH 3 WALK ING-~AN PATTERNS 1280 NElT I
660 A=6 144: 60SUB 1310 m o PRINT ' ANIIIAT ION COMPLETED'
670 RElI SPRITE O. IST PAHERN 1300 GOTO 1100
6BODATA lL3,3 !! ,1~ 3 , 3 .S, I 51J1 J17~7 .l4l12 , 6 1310 RElI SUBROUTINE TOSETUP VDP
690 DATA 1¥2, 1 ~0,2 . 4 ,192, !2~ , 9., .~O,24B 1320 REM FOR ' WRITE' OPERAT ION
700 DATA 192

tl92
,240,!!2t961.48,0,0 1330 A2' INHAJ256J:AI:A- {A2m6)

710 REMSPRI E 4,2NO PAT ER~ 1340 POKE Vl.AIl POKE Vl,A2 OR64
720 DATA 1,3,3,3,1,3,3,7,3,3,3,7, 14,12.B,0 1350 RETURN ' .

•••
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•••

•••

•••

•••
•••

5888 5896
5889 5897
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5892 5900
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5895 5903

n 8
1 9
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7 15

256 264
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262 270
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o
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14K
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FIG. 25-SPRITE GENERATION. One entry of the sprite attr ibute table is shown here. There are 32 4­
byte entries in the att ribute table .(/)
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FIG. 24-THE SCREEN DISPLAY is made up of
768 8-bit x 8 patterns arranged as 24 rows of 32
patterns.

video RAM , it is easier to arrange them in
the order that they appear on the screen .
That way, the addresse s of the pattern
bytes can be co mputed with a simple al­
gorithm . The equation that can be used to
compute the relati ve address of the first

byte of each pattern is: ROW x 256 +
(COLUMN x 8).

To fully define a pixe l on the screen. the
pattern byte is not enough- a co lor byte is
needed as well.

The color information is stored in much
the same way as the pattern s . The address

of the color byte , however, is exactly 8192
bytes higher than the pattern byte . The
most significant nibble of the color byte
defines the color of the " I" bits in the
pattern byte , and the least significant nyb­
ble defines the color of the "0" bits in the

continued on page 78
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Cool down your hot projects
with the devices
discussed here!

Par t 2 I N J A N U A R Y W E

learned abo ut the
analogy between heat and electricity; we
also learned how to calc ulate the sizes of
heatsinks and force d-air coo ling systems .
We'll continue this month by discussing
some interesting ways of dissipating heat ,
and severa l new means of temperat ure
sens ing and hea t injection . We' ll con­
clude with a discussion of the vortex tube ,
an old , yet rece ntly revital ized device
used for heat dissipation.

Thermoelectric devices
Heat sinks, fans , and blowers are not

the only devices that can be used to dissi­
pate heat. Ther moe lec tric devices may
also be used for that purpose , part icularly
when it is necessary to cool a small area,

your
Projects

or even just one critical co mponent. There
are four physical phenomena that give rise
to the thermoelectric effec t:
• The Seebeck effect is the EMF (elec­
tromotive force) that arises when two dis­
simi lar condu ctors are coupled, and each
is main tained at a different temperature.
Tha t is the funda me nta l principl e by
whic h thermocouples opera te.
• The Thomson effect is the heating or
coo ling that arises in a homogeneous con­
ductor when an electric current passes in
the direction of the temperature gradient.
• The Joule effec t occurs when an elec­
tric curre nt passes through a conductor
that is isothermal (i.e. , that maintains the
same temperature throughout ), and heat ,
called Joule heat , is genera ted.
• The Peltier effec t describes the effec t

VAUGHN D. MARTIN AND

BILLY W. DAVIS

an electric curre nt has as it travels through
the jun ction of two dissimilar materials:
When current flows in one direction , cool­
ing occurs; when current flows in the op­
posite direction , heating occ urs.

The Peltier Effect is probably the most
useful in power-sup ply design (and in

FIG. B-PELTIER DEVICE dissipates heat in pro­
portion to the amount of current flowing
through the device.
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FIG. 12-HEAT PIPE is a sealed tub e that is a highly-efficient conductor of heat.

Temperature indicators
A nu mber of companies, incl ud ing

Omega (Box 4047 , Stamford, CT 06907)
and Telatemp (Box 5160, Fullerto n, CA
92635), make paint-on and crayon- like
indicators, like that shown in Fig . 15 ,
which may be rubbed onto any surface

heatsink , to aid in heat dissipation . An­
other method of increasi ng heat dissipa­
tion is by fusing a "radiator" onto the
condenser end, as shown in Fig. 14.

ciency: the fan can move 20 CFM, but
uses only 0 .36 watts of power.

The heat pipe
Heat pipes range in size from furnace

liner s and smokestacks to pipe-cleaner
size objects . As shown in Fig . 12, a heat
pipe is a sea led metallic tube that contains
highly compressed gas . The highly pres­
surized and conductive tube can equa lly
and uniformly distribute heat; it operates
by principles of both condensation and
evaporation. Heat- pip e manufactu rers
claim that the temperature difference be­
tween the object being cooled and its sur­
roundings may be reduced to less than
1°C.

A small heat pipe may fit beneath two
adjacent rows of IC pins. If, for example,
you had a circuit composed of a row of
adjacent LED 's , you wouldn' t be able to
use one of the more com mon heat ven­
tilat ing devices , like the slip-on DIP heat­
sink shown above, because the heatsink
would obsc ure the front of the display, and
therefore render it useless. A heat pipe
would be idea l in that situation; as shown
in Fig. 13, severa l heat pipes may be at­
tached to a single PC board. One end
would be mount ed beneath the LED 's,
and the other end could be coupled to a

device is used for spot coo ling, and it
consumes about 1/15 the power of a fan
that provides the same cooling effec t. The
piezo fan has high reliabi lity because of
the flexible metal blades laminated to
thin- sheet piezo-ceramic e lements, as
shown in Fig. II . Mechanical distortion of
the piezo elements results when an AC
voltage is app lied across them; that is
what causes the blades to "fl ap." The
highly-focused air streams produced are
responsible for the unit's exceptiona l effi-

\
METAL SHEET

FIG. 11-ALTERNATING CURRENT causes each
blade of the piezo fan to distort in turn.

The piezoelectric fan
Anothe r interest ing coo ling device is

the piezoelectrica lly-drive n fan, like that
shown in Fig. 10. Tha t device, manufac­
tured by Piezo Electric Products (212 Du­
r ha m Ave., CN - 15, Met uc hen, NJ
08840), is available in both 50- and 60­
Hz , and 220- and 117-volt mode ls. The

frigerator" cools infrared and milli meter­
wave detectors down to n OK. the tem­
perature at which nitrogen becomes liq­
uid , can coo l a device to 800K in just one
secon d .

electronics generally) because of its abil­
ity to literally draw heat away from a semi­
co nd uc tor. Severa l co mpa nies tod ay
produce Peltier coo ling devices, such as
that shown in Fig . 8. A Peltier device may
be directly attac hed to the surface of a
heat-producing semiconductor. Heat is
drawn away from the semiconducto r in
proportion to the current passing through
the Pelt ier device . Devices like the one
shown cost abo ut $ 15 in sizes large
enoug h to coo l a TO-3 power transistor.

Another interesting thermoelectric de­
vice is the Jou le-Tho mson coo ler; two ver­
sions of that device are shown in Figs . 9-a
and 9-b . Tha t "micro-mi niature re-

FIG.1()-PIEZO-ELECTRIC FANcan cool a small
area much more efficiently than a regular fan .

b
FIG. 9-JOULE-THOMSON micro-refrigerator
can cool a device to the temperature of liguid
nitrogen in one second.
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Fluoroptic measurement
Liquid-crys tal indicators are handy, but

someti mes we need a more accurate in­
dicat ion of tempe rature than they can
provide . Infrared sensors, for example,
can provide a highly accurate measure­
ment of temperature . Unfortuna te ly,
however, they must have an unobstructed
line-of-sight to the objec t whose tem­
perature is being measured. That makes it
difficu lt-c-or impossible- to measure the
temperature of hard -to-access locations.

To overcome that line-of-sight require­
ment , Luxtron (1060 Terra Bella Ave.,
Mt. View, CA 94043) has introduced the
Fluoroptic Thermometer shown in Fig.
17. That devic e senses temperature by
using slender optical fibers , like the one
shown in Fig. 18. The Fluoroptic probe
allows temp erature to be determined to ari
accuracy of O.loC over the range of
- 50°C to +200°e.

The .instrument includes a built-in digi­
tal LED display, and separate analog and
digital outputs for operating strip-chart
recorders, CRT displays, digital printers ,
or control instrumentation. A measure­
ment time of one-fourth second, one sec­
ond , or four seconds is switch-selectable.
The Fluoropt ic probe has several charac­
teristics that make it especia lly useful in
measuring temp erature:
• The probe does not heat up from micro­
wave or RF fields , nor does it distort or
pertu rb the heating field.
• The probe is not conductive electrically
or thermally.
• The long , smooth sensor is easi ly inser­
ted into the body of a research specimen,
as shown in Fig. 19.
• The probe is sheathed with a highly
inert jacket that ensures chemical neu­
trality, and that also allows the probe to be
gas-sterilized , or to be sterilized in an

cover whole power supplies or printed­
circuit boards .

---j

FIG. 18--A RARE-EARTH FLUOROPTIC PROBE
can pass through the eye of an needle.

lestero l in lamb's woo l and cu ttlefi sh .
Tho se LCD indicators cost about four dol­
lars each, and they may have as many as
seven colors, each of whic h indicates an
incre ment of 5 °C. There are larger indica­
tors based on the same principle that can

FIG . 17-LUXTRON 'S FLUOROPTIC
THERMOMETER has both analog and digital
outputs for peripheral devices.

IJ o- F 140" F I ;O ~ F 160" F
CEN TERS TURN tlLACK AT RATING SHOWN .~

Templlabel® TE~:;~~:J~RE
54°C . 6O"C 66°C 71'C

FIG. 15-THIS " TEMPILSTIK"TM changes color
at 121°C.

FIG. 14-RADIATING FINS may also be used for
more eff ici ent radia t ion of heat w ith heat pipes.

FIG. 13-HEAT PIPES may be coupled to a heat­
s ink for more effic ien t radiation of heat.

FIG. 2(}-THE CONNECTOR END OF THE FLUOROPTIC PROBE is shown at a, and the sensing end at b.

SILICA CORE
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NUT

PLASTIC FERRULE

INERT ENCAPSULATION

METAL RETAINER RING

a

FIBER

SLEEVE

I

SILICONE CLADDING

PHOSPHOR LAYER

FIG. 16-THIS " TEMPILA BEL"TMprovid es sepa­
rate indicato r s t hat change colo r at tem­
peratures rang ing from 54°C to 71°C.

whose temperature is to be monitored.
There are also stick-on temperature in­
dicators, like those shown in Fig . 16 , that
are specifically des igned to be attached to
TO-3 , TO-66, and DIP devices.

Those indicators function by changing
color when the temperature reac hes a pre­
specifie d value . They co me in two types .
The traditional throw-away types change
colo r permanent ly when the temperature
reaches the trip point: they are unab le to
return to their former co lor when tem­
perature later drop s.

That unfortunate " rachet" effect has
been overcome by an LCD- (L iquid Crys­
tal Disp lay) type temperature indicator.
Those indicators do not use nematic crys­
tals; rather, they use cholester ic crys tals.
which, by the way, come from the cho-
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Heating probe
You ca n use a small , hand -held prob e

not only for measuring temperatur e , bu t
also fo r contro lli ng it. For example , MT I
(Micro-Tech nica l Indu s tri e s , 23666
Birtcher Dr. B , Lake Fore st CA 92630)
ma rkets several "Ther mo -probes" for the
test-be nch and th e production-line , as
shown in Fig . 23 . Th ose pro be s a llow you
to heat- in c ircuit-spec ific tra nsistors ,
Ie's , or o ther e lectro nic components,
w ithout usi ng ex pe ns ive, cumbersome
ovens o r heat cha mbe rs.

The bench model ap plies heat that is
acc ura te to + 3°C over the ra nge of
+ 25 °C to + 250°C , and the product ion
mod el achieves the same acc uracy over
the ra nge of + 25 °C to + 22SOC. A re lia­
ble , so lid -s tate co ntro lle r co ntinuo us ly
monitors the prob e 's temperature and reg­
ulat es that te mpe ratu re to the value se t by
the co ntro l kno b. It takes 35 to 40 sec-

FIG. 22-SEMICONDUCTOR HEAT-SENSOR
provides DC-voltage output that is directly pro­
portional to temperature.

Direct-contact probe
Ad mitted ly, Fluorop tic temperature

measu rement is a fai rly exotic method of
measu ring temperature , so prob es that
rely on direc t co ntac t to measure tem ­
peratu re are still useful in many applica­
tion s . The device shown in Fig . 22 , a
Hewl e tt -Packa rd (3000 Hanover Street,
Palo Alto , CA 94304) model J0023A , is a
se miconduc to r dev ice that produces an
ou tput voltage that is d irectly proportional
to the temperature it se nses . The device is
co nnec te d to a D V M w hose di sp lay
pro vides an ind ication of temperature d i­
rec tly e ither in degrees Fahrenheit or in
degrees Celsius .

O the r possib le applicat ion s include mi­
crowave food process ing. laminati on of
woo d , formi ng of plasti cs . cance r the rapy,
and anywhe re that an acc urate . non -con­
tact measurement of temper atu re must be
made . Th e ultimate deve lopment in non­
co ntac t se nsors might be the throw-away
sensor. Possib le uses incl ude pho sp hor
senso rs pa inted direct ly on m icrowave
food po uches, and pho sp hor beads pack­
aged for use in cli nica l che mistry.

DIG ITAL ANALOG
OUTPUT OUTPUT

G

Applications
To mainta in a safe and effic ient power­

distribution system , the e lec tric-powe r in­
du st ry monitors the tem per atu re of ge ner­
ators. transformer s , and power-di str ibu­
t ion equipme nt. Th e use of thenn ocou ­
p ie s and therm is to rs is ge ne ra lly not
practical, becau se thei r outp uts may be
affec ted by the high -inten si ty e lec trica l
and magn eti c fie lds tha t are present. Fluo­
roptic pro bes are not affected by those
fie lds . and they may pro vide an easy so lu­
tion to what has bee n a to ug h problem .

Fluoroptic tech nol ogy can also be used
to im p lement a non-con tac t sens o r. In
such a system, a spot of pho sphor is affix ­
ed to a rotating machin e . Then an optical
fibe r (or a fixed-len s system) senses the
temperature of the ro tating part from a
dista nce . Corrective measures , if neces­
sary, ca n then be taken .

read-only mem ory (ROM). The mi cro­
processo r formats the tem perat ure da ta for
the fro nt-pane l d isp lay, the analog outp ut ,
and the RS -2 32C output.

The factor that lim its the length of the
tran smissio n fiber is the amountof exc ita­
tion-radiat ion th at is d issipated du e to
tran sm issio n losses in the fiber itse lf. Ex­
ist ing fiber s ca n ex te nd to 100 meters .
L on ger f ib ers- int o th e kilo m eter
range -cou ld be ma nufac tured if the
phosp ho r were exc ited by visib le (blue)
rad ia tion , or by e lec tro ns . or by alpha
pa rticles from rad ioactive mater ials co n­
tain ed with in the se nso r. Now that we' ve
go t so me idea of how the Fluoroptic sys ­
tem works, let 's see w hat can be don e with
it.

DETECTORS AlD

PREAMPLIFIERS AND
MPX

BEAM tr++-----1I!l..

SPLITTER

.. I -t"

The Fluoropl ic probe
The prob e show n in Fig. 20 has a d ia m­

eter of approx ima te ly 0 .7 mrn, and it co n­
ta in s a sma ll amount (10 mi crogram s) of
europium -acti vated gado lin ium oxy ­
zu lfide (a rar e- earth phosphor) affixe d to
its end.

A hi gh-inten sity tun g st en-ha lo gen
lamp se nds ultraviol et (UV) light a long
the fiber to the tip of the sensor, where that
light exc ites the phos phor. Th at exc itat io n
cau ses visi b le light to be emitted , and that
light return s to the inst ru me nt via the
sa me fibe r. Th en , as shown in Fig. 21, that
lightis se nt by a beam splitter throug h two
se parate optical cha nne ls w here the two
wave leng ths of interes t are isol ated by fil­
ters and det ected by silicon phot od iodes .
Th e signals from the ph otod iod es are am ­
pl ified , averaged , and conve rted to d igi ta l
signa ls . Th e averaging tim e is sw itc h-se­
lectable .

The sy stem microproc essor ca lcu la tes
the rat io of the two aver aged signals, and
d et e rm ine s t he co rres po ndi ng tem­
perature fro m a look-up tabl e stored in

FIG. 21-BLOCK DIAGRAM OF THE FLUOROPTtC THERMOMETER is shown here . Note that a sing le
optical fiber tra nsmits exc itat ion energy to the probe as well as the resultant signal from it.

autoclave (a n instrument that uses high­
pre ssure steam to accom plish ste r iliz a­
tion).
• The pro be 's low the rmal inertia a llows
readings to be ob tai ned in seconds.
• Cali bratio n is intrins ic to the pho sphor
used. Probes need no t be ca librated indi ­
v id ua lly, and, since temperature is de ter­
min ed b y co mpari ng th e re lative
int en sities of d iffere nt co lors , the syste m
is immune to changes in illumination that
mi ght oth er wise be inte rp reted as cha nges
in temperatu re.
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end of the tube is at atmospheric pres­
sure). The pressure just inside the control
valve is always greater than the cold outlet
pressure.

The position of the control valve deter­
mines how much air leaves at the hot end.
For proper hot-cold separation, the valve
must allow only part of the air to escape.
The remaining air is then forced through
the center of the hot tube, the generation
chamber, and finally the diaphragm, after
which it exits at the 'cold outlet.

The original stream of air in the hot
tube did not travel through the center of
the tube because of the centrifugal force
of the pressurized inlet air.That is how the
path for the inner stream is created. And
that , in conjuction with the pressure dif­
ference between the control valve outlet
and the cold outlet, is the reason that there
are two distinct spinning streams, one in­
side the other, that move in opposite direc­
tions through the hot tube.

Now that we understand how air flows
through the vortex tube, let's examine the
reason why the hot air becomes hot and
the cold air becomes cold. As we said, the
outer ring of air moves through the vortex
tube toward the hot end , and the inner core
of air moves toward the cold end . Both
streams of air are rotating in the same
direction . More important, both streams
of air are rotating at the same angular
ve loc ity. That is because intense tur­
bulence at the boundary between the two
streams locks them into a sing le mass, so
far as rotational movement is concerned .

The proper term for the inner stream

b

COMPRESSED AIR SUPPLY
FROM FILTERSEPARATOR•

INLET

NOZZLE ----.... t
~ . J ~ COLD OUTLET

CONTROL/""-~ -------------- f- ---
VALVE~ - - - - 'J "" -

HOT OUTLET VO RTEX GENERATION CHAMBER/ t DIAPHRAGM

a

GENERA~TOR ~ , . '
WASHER ~

O"~ ..

~~'J~~:_ ,
~~ . .,,:,. ,

CO LD END ASSEMBLY . " "'.' . COLD END
COLD MUFFLER
AIR

FIG. 25-VORTEX TUBE'S PRINCIPLE OF OPERATION is shown at a, arid an exploded view of an
act ual vortex tube is shown at b .

The basic operating principle of the
vortex tube is illustrated in Fig . 25-a , and
an exploded view of an actual vortex tube
is shown in Fig. 25-b. High-pressure air is
forced through the inlet to the generator.
That air then enters the body assembly,
where it loses pressure as it expands and
attains a velocity near the speed of sound.

That low-pressure , high-velocity air
then enters the hot tube. The air does not
enter the cold tube because the opening to
the hot tube is larger than the opening to
the co ld tube (the diaphrag m). Cen­
trifugal force then keeps the air near the
inside surface of the hot tube as it moves
toward the control valve at the end.

By the time that hot air reaches the
valve, it has a pressure that is less than the
exit pressure at the nozzles, but that is
greater than atmospheric pressure (as­
suming that the cold outlet at the opposite

onds, depe nding on the model , to bring
the probe to the specified setting from
ambient temperature . Tips are available
that fit most common electronic compo­
nents; custom tips are also available.

The vortex tube
Now let's switch gears and return to

talking about heat dissipation, and, in par­
ticular, the mostly unknown vortex tube,
an example of which is shown in Fig. 24 .
Unlike traditional coolin g devices, the
vortex tube uses no electricity or water,
and it creates no vibration or EMI (E lec­
troMagneti c Int er ferenc e). The vortex
tube has no moving parts, and it requ ires
only a source of cleari, compressed air to
produce powerful coo ling effects . The
vortex tube operates on the principle that,
when a compressed gas expands through
an orifice, the gas cools.

The vortex tub e was discovered by
Fre nc h ph ys ic is t Georges Ra nq ue .
However, upon describing his discovery to
a French scientific society, he was met
wit h d isbe lie f. Several yea rs late r,
Rudolph Hilsch , a German scientist, dis­
covered Ranques work; Hilsch subse­
quently revived interest in the device. It is
interesting to note that vortex tubes made
of pure silver were found in German labo­
ratories by the Allies at the end of World
War II. Their intended use was never dis­
covered!

FIG. 24-VORTEX TUBE has no moving parts,
yet it is a very efficient cooling device.

FIG. 23-THERMO-PROBE CAN SUPPLY PRECISELY-CONTROLLED TEMPERATURE. The produc­
tion-line model is shown here; a test -bench model is also available.

71



FIG. 26-VORTEX TUBES come in several different sizes .

,

Conclusions
We have covered a lot of ground in this

two-part article on heat and electronics.
Last month we examined ways of control­
ling heat in e lec tro nics devic es, par­
ticularly semiconductors. As we learned,
heat flows by means of conduction. radia­
tion and convection; all three must be
taken into account when designing heat­
ventilating systems. The analogy between
the flow of heat and the flow of electricity
allows heatsink area and air-flow require­
ments to be calculated easily.

This month we have examined several
new devices that provide creative solu­
tions to difficult heat-flow problems. and
we mentioned several modern methods of
tempe ratu re ind ication. We then dis­
cussed Luxtrons Fluoroptic thermometer
and several probes used for both sensing
heat and controlling it. To bring things to
a close we then discussed vortex tubes in
depth.

We hope that. by applying what you
have learned here . your next design­
whether it be a 7805 regulator circuit or a
high-current power supply-should func­
tion much better.

We would like to thank TAB Books fix
granting permission to quote portions of
TAB book number 1557: thanks also goes
to National Semiconductor and Fairchild
Semiconducto r for perm ission to re­
produce copyrighted materia l. R-E

Real-world vortex tubes
Several examples of actual vortex tubes

are shown in Fig. 26. Tubes of various
sizes can be useful in providing different
amounts of coo ling. Some vortex tubes
have built-in mechanical thermostats. as
shown in Fig . 27. Vortec Corporation
(10125 Carve r Road . Cinc innatt i, OH
45242) manufactures a number of dif­
ferent vortex tubes. and that comp any'
sells several kits for experimenting with
them .

A commercial application of a vortex
tube is shown in Fig. 28 . The device
shown is an industrial television camera
that can be used without damage in en·
vironments with temperatures as high a:
200°F. The air coupled through the hose:
connected to the front of the housing
provides the vortex cooling effect.

Where does that excess energy go?
Therein lies the secret of the vortex tube.
That energy leaves the inner core as heat!
And that heat is transmitted to the outer air
stream. So why isn't the outer layer heated
by the same amount that the inner layer is
cooled, leaving no net cooling effec t?

Keep in mind that the outer stream's
rate of flow is always greater than that of
the inner stream. since part of the outer
stream is discharged at the hot valve. If
the amount of heat leaving the inner
stream equal s the amount of heat gained
by the outer stream, the temperature drop
of the inner stream must be greater than
the temperature gain of the outer stream
because its mass rate of flow is smaller.
And that is the origin of the vort ex tube 's
surprising cooling ability.

Therefore partieles enter the drain of a
free vortex with four times the linear ve­
locity of a forced vortex. Kinetic energy is
proportional to the square of linear ve­
locity. so particles entering the drain of a
forced vortex have 1/16th the kinetic ener­
gy of a free vortex.

FIG. 28-INDUSTRIAL TV CAMERA is cooled by a vortex tube. This camera can operate in environ­
ments with temperatures as high as 200'F.

FIG. 27- A THERMOSTAT may be an integral
part of a vor tex tube.

would be a fo rced vortex, which is dis­
tinguished from afree vortex, in that the
rotational movement of a forced vortex is
controlled by an outside influence rather
than by the principle of the conservation
of angular momentum. In the case of the
vortex tube. the outer (hot) stream forces
the inner (cold) stream to rotate at a con­
stant angular velocity.

By contrast. angular momentum is
con ser ved in, for example. a bathtub
whirlpool, which is a free vortex. The
linear velocity of any particle in a free
vortex is inversely proportional to its radi­
us . So, in moving from a radius of one
unit to a drain at a radius of 1/2 unit. a
particle increases its linear (tangential)
velocity by a factor of M o. In a forced
vortex with constant angular velocity. lin­
ear velocity decreases by halfw; a parncle
moves from a radius of I unit to a drain at a
radius of 1/2 unit.
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Repairing
Compact Disc Players

JOHN LENK

Compact disc players are the most exciting development in audio in years .

In this article we'll show you how those devices work, and how you can

repair them when something goes wrong.

Part 5 PR E VIO US LY, WE 'VE

cove red man y dif­
ferent types of CD-player failures, and
their likely causes. But there are st ill a few
that we haven 't looked at. Let's pick up
where we left off.

4. Pickup does not focus properly.
Figure 29 is the troubleshooting diagram .
When play first begins, the focus actuator
coil receives a focus up-down (FUD) signal
from IC301 through IClOt and ICl 02.
Those FUD pulses move the focus actuator
up and down two or three times as neces­
sary to focus the beam on the disc. Once
focus is obtained , a focus-ok (FOK) signal

is generated by IC601 and applied to both
IC301 and ICIOI. If IC30l does not re­
ceive an FOK signal after two or three tries,
it shuts the system down and play stops
(turntable off, pick up moves to inner-lim­
it). On most players, that also occ urs if
there is no disc in place .

If focus is obtained, the focus error
(FER) signal from IC601 is applied to the
focus actuator through ICl Ol and IC102.
The FER signal keeps the pickup focused
on the disc. On most players, when the
pickup reaches the outer limit, focus is
lost , the FOK signal is removed , and IC30l
shuts down the system.

If you suspect problems in the automat­
ic focus (AF), install a disc, select play,
and check that the pickup moves up and
down two or three times, and then settles
down . If not, check the laser (and adjust
the laser if necessary ). Then make a quick
check of the lens actuator coils . Here's
how:

Measure the resistance of focus and
tracki ng coi ls with an ohmmeter. Typ­
ically, the resistance of the focus coil is
about 20 ohms, while the resistance of the
tracking coil is 4 ohms . Actual resistance
depends on the pickup. However, if you
get an open, a short , or a resistance that is

coce
O'l
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FIG.3G-BEFORE DECIDINGthat the servo IC (IC101) Is bad, be sure that that all of the Inputs to that
device are okay (consu lt the service manual for the player for more details).
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way off, the actuator is suspect. On some
players, you can see a slight movement of
the actuator when the ohmmeter is con­
nected to the coils.

If the coil appears good, and the prob­
lem can not be correc ted by adjustment,
check the focus servo as follows.
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FIG. 29-THIS DIAGRAM should be used to help
track down the cause of focu sing problems .

If the FUD pulses are not present just
after PL AY is selected , suspect IC301.
Check for pulses at pin 50 of IC30l , pins
35 and 36 ofIClOl, pins 6 and 7 ofIC lO2,
and at the coil.

Next, check for FOK signals at pin 34 of
IClOl, pin 13 of IC30l, and pin 8 of 601.
(If the FOK signa ls are not present , IC301
should shut the system down.) If the FOK

signals are absent at pin 8 of IC601, sus­
pect IC60l, or possibly the four pickup
photodiodes. Also , the FOK signal is not
generated unless the LASW signal is ap­
plied to pin 9 of IC601.

Next check for FER signal s at pins 6 and
7 of IC60 1. If FER signa ls are present at
pin 6, but not at pin 7, suspec t IClO2. If
FE R signals are absent at pin 6, suspect
lC60l, or possibly the photodiodes.

If you suspect the signal/foc us pho­
todiodes, monitor the EFM signal at TP13
(TDET). If EFM is good, it is reasonable to
assume that all four photodiodes are
good.

5. Pickup does not track properly .
Figure 30 is the troubleshooting diagram.
In most players, it is very difficult to sepa­
rate tracking and focus servo problems .
For example, unless there is an FOK signal
applied to lClOl, the tracking error (TER)

signal does not pass to the tracking actu­
ator. Both the focus and tracking servos

CLVH (FROM ROT (FROM
IC301·PINl) IC301·PIN53)

133 361
TPI PSYNC 37

T~2 MCK 34

TP3 ASYNC 35 IC4020
CONTROLLER

r---15 EFMS 47

IC601 22 DSLC 29
PREAM P

21 PREF 32 27 28

rMSWIFROM
PWM PO

IC301.PI

1

N52)

IC201
TURNTABLE

MOTORDRI VE

10 !21 !19 ! 15 r 9 11

gj TURNTABLE ~g9 MOTOR

st MOTOR
GAIN

DMCA DMCB
ADJUST

TP17 TPIS

FIG.31-WHILE IT'S EASY to tell whether or not
a turntable motor Is working at all, It Is more
difficult to determine whether or not It Is work­
Ing correctly. If not , use th is diagram to find the
cause.

use the laser beam as a source of error
signal (although different photodiodes are
used). To make it worse , TER is also used
by the pickup motor as a fine speed con­
trol (that takes place in lClOl) . If TER is
lost, both the radial tracking coil and the
pickup motor have no control signals. Ei­
ther condition can produce symptoms of
improper tracking.

First try to correc t any tracking prob-

lem s wi th adj ustment. Next , make a
quick check of the tracking actuator coil.
Then see if the pickup moves to the inner
limit when power is first applied. (That
confirms that the pickup motor, reset cir­
cuit, and the basic servo is good.) If the
motor and coil are good, and adjustments
do not correct the problem , check the fol­
lowing:

Trace the TER signal from its source to
the tracking actuator co il and pickup
motor. (Note that TER is not applied to the
pickup motor in all players.) If the TER

signal does not reach IC102, lC lOl is usu­
ally at fault. However, before you pull
lCI Ol, remember that IClOl must receije
a number of signals before TER can pass.
Two such signals are FOK and TSW . · (In
some players, the TER signals are ~Iso
analyzed for errors in lCIOl.) If rok or
TSW are absent or abnormal, or if there are
excess ive errors in the TER signals, IC lOl
is cut off and TER signals do not pass . So
always check the signals and voltages at
the pins of lCI Ol (using the service man­
ual values) before you decide lC lOl is
bad.

6. Disc motor (turnta ble) does not
rotate properly. Figure 31 is the trou­
bleshooting diagram. It is easy to tell if
the turntable is not spinning, and you can
usually pin down the cause of such total
failure. For example, you can easily check
for DMCA and DMCB drive signals to the
motor windings . The problem is not quite
that simple if the motor rotates, but you
are not sure of the correc t speed (es­
pecially since the motor speed is con­
stantly changing). You must rely on
waveform meas urements and adj ust ­
ments. So the first step in disc motor cir­
cuit trou bleshooti ng is to perform the
adjustments. However, before you decide
there is a problem in the disc motor con­
trol circuits, consider the following.
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Check PWM, PREF, and PD from IC402.
If any are absent or abnormal, suspect
IC402. Next, trace the signals between
IC201 and the motor. Suspect IC201 if any
or all signals are abnor mal. If all signa ls
appear to be normal (check the service
manual for waveforms and amplitude),
suspect the disc motor (probably the Hall
elements, but possibly the windings).

Also note that PREF is applied to IC601,
along with the DSLC signal from IC402, to
form the EFMS signal, which is returned to
IC402. If EFMS is absent, IC402 does not
produce PREF, PWM, and PD signals. If
EFMS is absent, you will also have several
other problems. You can make a quick
check of EFMS by comparing the signals at
TPI (PSYNC) and TP3 (ASYNC) using a
dual-trace scope; both signals should be
synchronized . If not , or if either signa l is
missing , suspect IC402.

In any player, the disc-motor control
circuits are closely related to the signal
processing circuits . A failure in signal
processing can appear as a failure in disc
motor control. So if you are unable to
locate a problem in the disc motor, check
the signal process ing circuits .

7. Signal processin g circui t prob­
lems. Figure 32 is the troubleshooting di­
agram. A failure in signal processi ng can
cause a variety of failure symptoms in
both audio and disc -motor control cir­
cuits. Likewise , a failure in system con­
trol ca n appear as a fail ure in sig na l
processing. From a practical standpoint ,
there is no sure-fire way to tell if the prob­
lem is in signal-processing, system-con­
trol , di sc -m ot or, or audio signals .
However, there are checks that will help
pin down the problem.

First off, check for audio at the OfA
converter output (pin I7 of IC403). You
should get both left and right-channel low­
level audio. If you get no audio at that
point , suspect signal processing. If there
is measurable audio at that pin, the prob­
lem is likely in the audio circuits.

Next, if there are excessive audio drop­
outs, and the front-panel indications are
not norma l, the problem is likely in signal
processi ng. Check all of the waveforms to
and from the signal processi ng circuits
shown in the service literature . Pay par­
ticular attention to the following (using
Fig . 32 as a guide).

Check for a 4.3218-MHz signal at TP2
(MCK) of the signal-process ing module . If
that signal is missing , suspect the clock,
IC401, as well as the signal-processing
module itself. Check TPI (PSYNC) and
TP2 (ASYNC) for 7.35 -kHz signals. The
ASYNC should be present only during
PLAY, but PSYNC should be available in
both STOP and PLAY.

Make certain that PREF and DSLC are
supplied to IC601, and returned to the
signal-process ing module as squarewave
EFMS signals. If EFMS is missing , check CD

CXl
continued 011 page 78 en

goes low about one second later. If all
three signals remain high after PLAY is
selected , check for FOK and TOK to IC301.
If only one of the three signals is abnor­
mal , IC301 is most likely at fault.

If you get the DMCA and DMCB drive
signals, and the motor is turning (indicat­
ing that DMSW, ROT, and CLYH signals are
good), but you are unable to set the output
levels as described , check all of the wave­
forms associated with disc motor control
as follows:

R451

AUDIO
OUTPUT

17

--0_---... TO REAR PANEL
C'->r----f" LEFT.CHANNEL

OUTPUT

TO HEADPHONES

29
MU3

TP6 TP7 TPll TP9

IC406
CONVERTER

r--------------- ~.~ TO RIGHT AU DIO
CHANN EL

IC601
SYSTEM

MICROPROCESSOR

TPl PSYNC SHR } TO AUDIO
TP2 MCK SHL CIRCUITS

SIGNAL
TP3 ASYNC PROCESSIN G

MODULE
EFMS

DSLC DIGITAL
DATA

PREF

EFM .... 0 a a N M c, ::; .... :I: ....
~ } FROM IC301 AUDIOx !!: 0 0 0 0 ::;) ::; a

UJ 0 0 0 0 u :0 :0 0:: OUTPUT"'" u u u u u
u ITO AUDIO

CIRCUIT!

SI GNAL
PROCESSING

MO DU LE

SH R 25

SH1 23

FIG. 32-A FAULTY signal-processing module can cause a variety of audio and motor -control prob­
lems .

FIG. 33-WHEN TROUBLESHOOTINGthe audio cir cuits , be sure to check for an erroneous muting
signal from the microprocessor. Such a signal can prevent the audio signal from reaching the unit's
outputs.

DAO DIGITAL
TO

DA15 DATA

41

The DMSW, C LYH, and ROT signals must
come from the system microprocessor,
IC301, before IC402 will apply disc
motor signals to IC201. In most players, if
IC301 does not get an FOK (and possibly a
TOK signal) from the focus and tracking
circuits, the DMSW , CLYH , and ROT signals
are set to prevent IC402 and IC201 from
passing the PR EF, PW M, and PD signals to
the motor. Typically, both DMSW and
C LYH are made low to tum on the disc
motor when PL AY is selected; and ROT

75



(J)
o
Z
oa:
f­o
UJ
...J
UJ

o
15«a:

ONE OF THE MOST ATTRACTIVE FEATURES

of TV servicing is its similarity to detec­
tive work. One picks up a clue , and then
forms a theory. He then follows that theo­
ry to its ultim ate co nclusion . If, along the
way, he finds that the direction he 's go ing
in is not bringing him closer to a solution,
he studies the case again, picking up an­
other clue that may take him in a different
direction. Like a goo d detective , if the
technician stays with the "case" long
enough, he will eventua lly "catch the
culprit." Some may feel that the preced­
ing metaphor streteches the point a bit,
but anyone who's been faced with a par­
ticularly difficult troub leshootin g prob­
lem will tell you that it is appropriate.
Let's look at a few examples.

Some TV troubleshooting
problems can drive even an
experienced technician
crazy.

FRANK A. SALERNO

A change in direction
Our first example deals with a Zenith

19CCl 9Z chassis with an open 2.7-amp
fuse . When a new fuse was installed , and
the set turned on, the 19CG3 damper-tube
plates began to glow red . That, of course,
meant that the tube was drawing heavy
current. The plug was quickly pulled , but
not before the fuse had blown aga in.

Some prelim inary checks revealed that
the 24-volt Zener diode , CR2l2 (see Fig .
I), was shorted . That diode is supposed to
kee p the 24-volt supply at a constant level.
That findi ng lead to the theory that , since
there was no 24 volts, the horizontal os­
cill ator became disabled , causing exces ­
sive current flow through the output tube ,
resulting in an overheating damper tube.

Conf id ently, th e Zen er diod e was
changed and the set turned on. Natura lly,
the 19CG3 began to glow red again, and in
short order, the fuse blew. Oh, yes, the
new Zener was also gone. With that, the
set was taken to the shop.

Once there , the first step was to see
what was go ing on in the 24-volt supply.
After removing the Zener, a voltmeter was
cli pped to the 24-volt line. At turn-on , the
meter read 24 volts and continued to do so
until the tubes warmed up and began to
conduct. As the damper developed its first
blush, the meter moved up to 26 volts . As
the glow deepened , the meter moved
higher and higher. At 32-volts, the plug
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FIG. 4- THROUGH TRIAL AND ERROR, capaci­
to r C3146 was found to be the one that most
affecte d frequency. Repl aci ng it cured the prob­
lem .

days in the customer's home , the set was
back a third time . Now, though , the AFC
transistor was not so compliant. Instead ,
it see med that everything had becom e
temperature sensitive . This was one of
those times that circ uit coo ler would not
do the trick.

Instead , it was time to resort to the
process of eli mina tion. Studying the
sche matic , those ca pac ito rs that would
mos t affect frequency were singled out.
By bridging each one in tum with a sepa­
rate low-valued unit, the mos t cr itica l one
was found to be C3 146 (see Fig. 4). As that
was as goo d a place to start as any, that
ca pa c itor was rep lac ed . Th e se t has
worke d fine ever since . R-E

That is done by shorting point A (see Fig .
3) to ground . If doing so restores the hori ­
zontal sync , it is safe to assume that the set
is in overvo ltage shutdown. In the case
under discussion , sync was not restored ,
so the osc illator circuit itse lf was suspect.

Usi ng that magn ificent piece of test
equip ment in a ca n, circuit coo ler.. the
AFC transistor was sprayed. Instantly, the
picture slid into place . A rep lacemen t
transistor was installed , the set was tested
for a day, and then de livered.

As you might guess, two days later the
set was back . In the shop, the same routine
was followed . Afte r first clearin g the pro­
tect ion ci rcuit , the AFC transistor was
spraye d with circuit coo ler and aga in,
without a moment s's hesitation , the pic­
ture locked right in . This time , a direct
RCA replace ment was used.

After two days of testing and two more

FIG. 3- THIS SHUT-DOWN CIRCUIT cuts off op­
eration in the event of an excessive high-voltage
condition.

FLYBACK
TRANSFORMER

18V
RECTIFIER

HORIZONTAL
START

VERTICAL
OSC.

HORIZONTAL
OSC.

FIG. 2- THE OUTPUT OF THE 18-vo lt rect ifier is
used to keep the horizonta l oscill ato r ru nning
after turn on.

The wayward capac itor
Our next case deals with an RCA

CTC97 whose horizont al frequency was
way off, causing a loss of sync. While that
co uld be caused by an osci llator prob lem,
there is ano ther possibil ity. In many RCA
models , when there is an excessive high
voltage condition, an overvoltage protec­
tion c irc ui t goes int o cond uc t ion and
throws the osci llator off. The circuit is put
there to satisfy HEW regulations limiting
X-ray expo sure . Sho uld the high-voltage
(nomina lly abo ut 26 ki lovolts) go too
high , causing exce ssive radiation , the cir­
cuit renders the TV inoperable .

To isolate the cause of the problem , the
protectio n circ uit needs to be disab led .

true that the two key waveforms viewed
before were right on the button , but those
tests were'perform ed with both the height
and linearity controls cranked up to their
maximum. Where was the rese rve power?
It was tim e to take a .closer look at the
osc illator. That stage is independ ent of the
two controls. Sure enough , though the
schematic ca lled for 4 .5-volts pop at the
co llec tor, the read ing there was only 2.5­
volts pop. DC voltage at the co llec tor
should have been 13; the reading was 7 .
Trac ing those voltages back led this time
to the IS-volt sca n-derived supply. It was
low, and for goo d reason-the IS-volt rec­
tifier was ope n (see Fig. 2).

Briefly, the scan-derived supply works
like th is: At the moment that the on-off
swi tch is turn ed on, a voltage pulse that is
sufficient to get the hori zonta l osc illator
go ing is generated . The output transistor
then amp lifies the osc illator signal, caus­
ing the flyback transformer to generate
high vo ltage pulses. Seve ra l of those
pulses are tapped off the flyback and rec­
tified . Those rectified voltages are then
used to supply power to different sections
of the receiver.

The IS-volt rectifi er is a cr itica l compo­
nent in this case because its output is fed
back to the osc illator to sustain operation.
Without that IS volts, tlie osc illator will
not operate because the pulse that gets it
go ing in the first place is there only at turn
on.

CR212

FIG. 1-THE 24-VOLT ZENER, CR212, in this set
wa s rep eatedly blowing . The cause turned out to
be a sh ort ed pincushion transformer.

Short picture
A Sony KVI 201 dem onstrated that the

smoke and the fire can sometimes be in
two different places . The set lacked ver­
tical size, showing just a thi rd of the pic­
ture across the screen; no foldover, no
distortion- ju st a short picture . The first
step, of cour se , was to take voltage mea­
surements . Those measurement s showed
ju st the opposi te of what was expec ted.
The voltages on the co llec tors of both the
driver and the bottom ou tput transistors
were almos t twice what they shou ld have
been . That seemed odd since in a case of
ins ufficie nt swe ep you would ex pec t
lower than normal voltage s, not higher
than normal ones . Nevertheless, tracing
back to the source of those two voltage s
led to the regulated 130-volt supply, whic h
was a lso read ing high . The ca use was a
shorted regulator transistor,

Puttin g in a new regu lator brought these
questionable read ings back to normal, but
it had no effect on the picture size. Co n­
sidering wha t we 've ju st said, that was not
too surprisi ng a result :

Next , an osci lloscope was used to take
measurement s around the driver and out­
pu t t ra ns is tors. Th e m e asu remen t s
matc hed tho se ca lled for on the sche ­
matic : 115-volt s Pop at the driver co llector
and I25-volts popat the input to the deflec­
tion yoke. Yet, though those two read ings
were fine, the picture was far from it.

Suddenly, a tho ught occurred . It was

was ya nke d to prevent any further
da mage.

It was obv ious that we would need to
follow a differe nt path to track down the
ca use of the failure. O ur tes ts revealed that
it was not the 24-vo lt supply that was
draining th e o utpu t c ircuit. Instead ,
so me thing in the damper circu it was dr iv­
ing up the 24-volt line . Investigating fur­
ther, a low resistance reading from the
19C G3 cathode to gro und turned up a
sho rted pincushion transform er. What was
apparently happenin g here was that the
satura ted current in the main B + supply
crea ted a higher AC input to the 24-vo lt
supply. A new transformer corrected the
problem .

r-\Nv-+H~~"'..---"",,---o 24V
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CD SERVICE

contilll;ed fro m page 75

for high- frequ ency EFM signals at pin 20
of IC601.

Check all signals (ROT, CLVH , etc.) be­
tween IC301 and the signa l-process ing
modu le as shown in Fig. 32 . It is not
practical to analyze the waveforms of
those signals. However, if you can view a
dat a stream on each line with a scope. j t is
reasonable to assum e that the signal is
correc t. If one or more of those signals is
missing, suspect IC301, the signal-pro­
cessing module , or both . Rem ember that
a signal from IC301 can depend oli a sig­
nal from the signal-process ing module ,
and vice versa . So you may have to. re­
place both the IC and the module to find
the prob lem . Also reme mber that IC301
may not produce the requ ired signals un­
less FOK , TO K , etc . ; are applied to it.

Before you pull the signal-process ing
modul e , check TP 6 (1c l) and TP7 (Tel).
Both of those test points (which indicate
the accuracy of the C I- and C2-decoding
processes wit hin the signal-proces sing
module) should produc e a 7. 35ok Hz sig­
nal during stop, but then drop to 200 Hz or
less when PL AY is se lected . If not , suspect
the s igna l-proc ess ing module. Nex t,
che ck TPI I (BFR) and TP9 ( EFR) which
indicate the accuracy of the sync and de­
tect ion functions within the signal-pro­
ces sing modu le . During PLAY, BFR should
always be zero , exc ept during groove
skipping. During PLAY , EFR may produce
a sign al, but at a frequency below 50 Hz:

8. Aud io circ uit pro blems. Figure 33
is the troubleshootin g diagram . The first
check of the audio circuit s is to monitor
the output of the OfA converter (pin 17 of
IC406). Next , check the sample-and-hold
S HR and S HL signals from the signal-pro­
cessin g modu le . If the S HR and SHL

signals are present , and there is audio at
pin 17 of IC406, trace the audio signal
from IC406 to the rear-panel jacks .

Also look for any muting or emphasis
signals from the system microproc essor,
lC601, and/or the signal-processing mod­
ule . For examp le, if MU 3 from IC601 is
low, Q502 does not condu ct , and RY502
remains .open . That prevents audio from
passing to the output.

Operating 'prob lems
We will not go into programming and

operating prob lems in this article . Such
prob lems usually start with the system
microprocessor, or possibly the front-pan­
el wiring. For example, if you press PRO ­

GRAM, R EPEAT " etc ., and the player does
riot respond properly, chec k that the sys­
tem microprocessor is recei ving the co m­
mand from the front-panel sw itch or
button. If not , check the switch and wir­
ing. If the command is received , suspec t
the system microprocessor. R-E

SAVE 1HES11\RS.
_ When you lose your vision, you
lose the st<.1I'S. _ You lose the sun­
sets. The rainbows. The snowflakes
and moonlight. _ This year, 50,000
Americans wi l l lose all that and
more. Forever. _ Yet in many cases,
blindnesscan be prevented. _ We're
the Nati onal Society to Prevent
Blindness. _ We sponsor medical
research to conquer eye diseases.
We sponsor safety programs to
eliminate eye injuries. _ We f1ght to
save all the things people lose when
they lose their eyesight. _ Help LIS

save the stars. _ Give to Prevent
Blindness.

~~
~~

National Society
to Prevent Blindness

Box 2020 . Madison Sq . Station. NY. NY 10159

VIDEO TITLER

continued f rom page .66

pattern byte. Table 4 lists the color codes.

Sprites
Sprites are generated using two tab les:

the sprite attribute table and the sprite
pattern generato r table. The sprite at­
tribute table can contain 32 entr ies; each
entry req uires 4 bytes of information.
Those 4 bytes are shown in Fig . 25.

The vertical position (Y) of the sprite,
which has a value from 0 to 191, is refer­
enced to the upper left pixel. If a value
from - 31to - I is placed in the vertical:
position byte, the sprite will appear to
bleed down from the edg e of the border. A
value of 20 1(DOH) in the vertical position
will blank out the sprite. The horizontal
pos ition (X) of the sprite, which has a
value from 0 to 255 , is also referenced to
the upper left pixel.

The color of the " I" bits in the pattern
are determined by the least significant
nybble of byte No. 3 of the sprite attribute
table . ) The " 0" bits in the pattern are
always transparent. If the MSB of byte
No.3 is set, the entire sprite will shift 32
pixels to the left to allow the sprite to
bleed in from the left border.

Byte No .2 of the sprite attribute table
cont ains ihe name (relative address) of the
sprite pattern map (which is stored in the
sprite pattern tabl e ). The sprite pattern
map requires 32 bytes to define eac h
sprite .

Sample BASIC program
Now that you know the basics of the

YDP and sprites , you can write a BASIC
program to manipu lated a YDP image .
The listing in Table 5 is a sample BASIC
program that will help you understand
now to do it. The program initializes the
YDP in Graphics mode II with the register
da ta in Fig. 22 . Yideo RAM mapping is
shown in Fig 23.

The program loads sprite da ta for three
16 x 16-pixel sprites into the sprite pattern
table. And three sprites are manipul ated
in such a way that a man appears to run
across the screen .

As you may have already realized, there
are a variety of things to do once the YET
and home computer are connected . Your
imagination is the only limit. The best
approach is to experiment with PEE Ks
and POKEs to create images. Use the
program we presented as a base and ex­
pand it as you learn more about how the
YDP works.

The tiller can really dress up your home
videos and be a tremendous out let for
creativity. With the help of the Texas In­
struments VDP Programmers guide that
we mentioned earlier, and a little experi­
enc e, you can superimpo se images that
you never thought possible . R-E



PC SERVICE. . . . .

One of the most difficult tasks in build­
ing any construction project featured in
Rad io -E lec tron ic s is making the PC
board using just the foil pattern provided
with the article . Well, we're doing some­
thing about it.

We've moved all the foil patterns to this
new sect ion whe re they're printed by
themse lves, full sized , with nothing on the
back side of the page. What that means

for you is that the printed page can be
used directly to produce PC boards!

Note: The patterns provided can be
used directly only for direct positive pho­
toresist methods.

In order to produce a board directly from
the magazine page, remove the page and
carefully inspect it under a strong light
and/or on a light tab le. Look for breaks in
the traces, bridges betwee n traces, and in

general, all the kinds of things you look for
in the final etched board . You can clean up
the publ ished artwork the same way you
clean up you own artwork. Drafting tape
and graphic aids can fix incomplete traces
and doughnuts, and you can use a hobby
knife to get rid of bridge s and dirt.

An optional step, once you're satisfied
that the artwork is clean, is to take a little
bit of min~ ral oil and -carefully wip e it

' \

GET ROOM-FILLING SOUND from you r wal kman-type player with
our easy-to -build amplifier. The board for the pro ject, which begins
on page 59, is ~hown here. .
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PC SERVICE
across the back of the artwork. That helps
make the paper transluscent. Don't get
any on the front side of the paper (the side
with the pattern) because you 'll con­
taminate the sensitized surface of the
copper blank. After the oil has "dried" a
bit-patting with a paper towel will help
speed up the process- place the pattern
front side down on the sensitized copper
blank, and make th e expos ure. You'll

probably have to use a longer exposure
time than you are probably used to.

We can't tell you exactly how long an
exposuretime you will need but, as a start­
ing point, figure that there's a 50 percent
increase in expos ure time ove r litho­
graphic film. But you'll have to experiment
to find the best method for you. And once
you find it, stick with it. Don't forget the
"three C's" of making PC boards-eare,

cleanliness, and consistency.
Finally, we would like to hear how you

make out using our method. Write and tell
us of your successes, and failures, and
what techniques work best for you. Ad­
dress your letters to:

Radio-Elect ronics
Department PCB

500-B Bi-County Blvd.
Farmingdale, NY 11735

USE THIS BOARD for the power supply required by our stereo-TV
decoder.
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SATELLITE TV

It's Kate-bar the door!
BOB COOPER, JR.

SATELLITE TV EDITOR

EVER SINCE TH E BIRTH OF H OME SATEL­

li te TV in 1979, the re has been a
p er si st ent probl em w i t h th e
qu ality of TVRO products. The vic­
tim has usually been th e cons um­
e r, bu t d eal ers h av e certa in ly
suffered, too. And th e reason is
simp ly that equipme nt of ten fail s
to work as it sho uld .

That problem has been gett ing
wo rse, recently, since a number of
sem i-impo rt ant eq ui pme nt sup ­
pliers have co lla pse d . Collap ses
li ke th at leave consumers w ith no
fact o ry -su ppo rted w arranty ser­
vice . So , to protect t he mse lves,
TVRO dealers have been requ est­
in g that receiver and actu ator sup­
pliers p rov id e at least a schematic
diagram fo r every unit th ey sell.

But many manu facturer s have
resisted hon oring those requ ests;
apparently, th ey fear th at valuable
trad e secrets m ight leak out if
schemat ics were di stributed on a
widespread basis. Butwithho lding
schemat ic d iagrams off ers no real
protect ion . An y margin all y-tal­
ented circu it copie r would need
no schemat ic, and th e amate urs
who do require schemat ics pose
no real market- share th reat.

Now dealers have reach ed the
point w here they are demanding
schematics f ro m O EM's if th e deal­
ers are go ing to handle that O EM's
products. Some dealers have been
burned so many times by co llaps­
ing OEM 's th at th ey simply wo n't
han d l e a n ew produ ct u nless
th ey're provid ed w it h a schematic
and some basic service informa­
t io n . And that is understandable.

Problem components
Antenna actu ators have been

t he so urce of m o st produ ct

failures th rou gh th e years. By the
actuator, I'm referring to both the
motor d rives that mount at th e an­
te n na to " jacksc rew" th e di sh
throu gh th e sate ll ite o rb it belt ,
and th e indoor con troll er t hat

TVRO dealer " Starter Kit"
available

Bob Cooper's CSD Magazine has ar­
ranged with a number of TVRO equip­
ment suppliers to provide a sing le­
package of material that will help intro­
duce you to the world ofTVRO dealership.
A short booklet written by Bob Cooper
describes the start-up pitfalls to be avoid­
ed by any would-be TVRO dealer, in addi­
tion, product data and pricing sheets from
prominent suppliers in the field are in­
cluded. That package of material is free of
charge and is supplied to firms or individu­
als in the electronics service business as
an introduction to the 1984/85 world of
selling TVRO systems retail.

You may obtain your TVRO Dealer
Starter Kit free of charge by writing on
company letterhead, or by enclosing a
business card with your request. Address
your inquiries to: TVRO STARTER KIT,
eo. Box 100858, Fort Lauderdale, FL
33310. That kit not available to individuals
not involved in some form of electronics
sales and service.

gives the actuator directions about
when and where to move.

Typically, those two parts are
sold together, but they are seldom
built by the same manufacturer.
Most actuator builders concen­
trate their talents on the controller
and go to outside sources (like
Saginaw) to acquire the linear-ac­
tuator portion . The controller and
th e actuator are then integrated in
the field by th e installing dealer,
who connect s the motorized jack­
screw between the fi xed and the
moving portions of the dish-the
post mount and the reflector sur­
face, respectively.

There has never been an attempt
to standardize that connection , so
every desi gner creates his own in­
stallation scheme. And the prob­
lem is compounded for the dealer
by the wide variety of antennas, no
two of which has th e same mou nt­
ing scheme.

We see the importance of the
actuator-di sh interconnection
scheme when an antenna system
is subjected to severe pressure
from wind, rain, and ice. There are
about 50 manufacturers of home­
style TVRO antennas, but only a
handful of those manufacturers
publish wind-tunnel test data for
th eir antennas, and those tests are
often conducted using non-com­
parable techniqu es. The bottom
lin e is that th e antenna is a major
portion of a TVRO system 's cost,
but th e st ructural strength of most
commercially-so ld devices is un­
proven.

The big blow
A late-season storm , Hurricane

Kate, ori ginated north of Puerto
Rico in mid-November, 1985; Kate
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Two that passed
As we said above , when Kate

headed away from the Turks and
Caicos , we found that only two an­
tennas (out of 25) still worked
properly. More than half of those
that were totally destroyed ; most
of the others were eventually put
back i nto service after replace­
ment parts arrived .

The two fully-operational anten­
nas after the storm were both Para­
c1ipse models: a 16-footer and a 9­
footer. Both antennas have sub­
stantial mounts-not simple pipe
mounts-and both have horizon­
to-horizon drives . And that drive
mechanism is significant.

stalled mesh antenna takes a beat­
ing better than a solid antenna.
However, a poorly-designed . im­
properly-installed mesh artenna
will suffer damage just as exten­
sive as will a so lid type .
• Motor drives-neither the older
linear-actuator style nor the newer
horizon-to-horizon direct drives­
cannot provide the required
" braking power" to keep an anten­
na from moving in hurricane-force
winds .
• Metal fatigue (caused by anten­
na parts being "beaten to death"
when supports break and allow
the antenna to free-wheel in the
storm) may be the least-under­
stood element in antenna failure.
One-inch steel bolts and Y4-inch­
thick steel washers are simply
sheared off after being beaten re­
peatedly against other antenna
parts .

Several years ago , one supplier
of mesh-style antennas-Para­
c1ipse-conducted wind-tunnel
tests with their twelve-foot anten­
nas. The wind turbines produced
winds greater than hurricane force
(over 75 miles per hour), and then,
to properly simulate actual condi­
tions, thousands of gallons of
water were poured into the wind
turbines . A handful of antenna
suppliers copied those tests , and
all reported that their antennas
had passed those tests . Paraclipse
created an advertis ing campa ign
that highlighted the rigors of their
testing, but that campaign gra­
ciously neglected to pan some of
the solid metal and fiberglass an­
tennas that failed those tests . I
won't be so generous.

Most antennas suffered extensive
damage; only 2 of those 25 anten­
nas, shown in Fig. 1, function ed
normally after Kate had gone. We
learn ed several things from that
storm, including :
• Antenna mounts are the weak
link in pres en t antenna designs.
Deal ers who have been pushing
antenna manufacturers to pro­
du ce light-weigh t mounts out of
th in material have been asking for
the wrong thing.
• A well-designed, prop erly-in-

Payment : $60 US funds (Anthology + Bonus) , $15 US funds
CSD Oct. ONLY; payable "CSD ANTHOLOGY."
Shipping charges prepaid . Enter order to: CSD Anthology,
Radio -Electronics Magazine, 200 ParkAv. S., New York, NY
10003; or call 305-771-0505 for credit card orders ONLY.

The First
Five Years!

provided us with some interesti ng
data on th e strength of several an­
te nna-mo unt syste ms.

Fo r more t han six years , thi s
w rite r has been co nducting exte n­
sive TVRO- system s research in a
little-k nown fo rmer Britis h co lo ny,
the Turks and Caicos Island. Hur­
ricane Kate cut directl y across th at
isolated island w ith wind s be­
tween 105 and 110 miles per hour
for more than 4% hours. Our an­
tenn a test range had 25 operat ing
ante n nas before th e sto rm hit.

IL:J'b~~~~• • ~" __ SEND CSD ANTHOLOGY/2 Vols .+ CSD Bonus .
__ SEND CSD October '84 Special Issue ONLY.

NAME COMPANY _

ADDRESS _

CITY STATE __ ZIP _

THE MOST COMPLETE report on the mushrooming
home TVRO' industry ever compiled, written as only the
'father of TVRO ' could have prepared . More than 1000
pages (!) tracing the complete story of home TVRO,
lavishly illustrated with equ ipment photos, schematic
diagrams , equipment analysis reports . Bob Cooper,
the first private individual to own and operate a(TVRO
(1976) has collected and polished hundreds of indi­
vidua l reports into a unique 'collector's edition ' which
clearly explains the TVRO phenominon in North Amer­
ica. From Coop's first 20 foot 'monster' dish to the
present day 5 foot 'C-band' TVROs, the fascinating
growth of TVRO equipment and its lega l status unfolds
for you.

THIS TWO VOLUME SET tota ling more than 1,000 pages is avai lable for the first time
to readers of Rad io-Electronics at specia l discount pricing . Originally sold at $100
per two-volume set, a limited supp ly is now available ONLY through this advertise­
ment. PLUS, you will also receive a special extraordinary bonus : the 200 page (+ )
October 1984 edition of CSD/Coop's Satellite Digest. This very special edition of
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of
TVRO facts and figures ever comp iled . Combined with the 1,000 page 'CSD
ANTHOLOGY' report, you have instant reference to everything you will ever need to
know about the state of the home TVRO industry. It is MUST reading for every person
in, or thinking about 'getting into,' any segment of the home TVRO world .

--------------------------------
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Looking back, th ose 3-inch lon g
x %-inch-diameter "l ags" sho uld
have been %-inch bolts im bedd ed
into the conc rete pad at least 12
inches w ith rebar (stee l) supports
attached to the heads of the bo lts.

Next mon th we' ll share some
conclusions on ante nna integrity
with you; we'll also make some
recommendation son how you can
protect you rself fr om antenn a
failure wh en yo ur antenn a is sub­
ject to seve re winds and othe r
heavy loading condit io ns. R-E
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concrete pad , th e antenna beat it­
self to death on that pad .

Oth er antennas als o fail ed
through no fault of th eir own . A
six teen-foot heavy-duty (USS) f i­
bergl ass antenna, fo r ex am p le ,
fail ed because we apparently se­
lected an anchorin g syste m th at
wa s weaker th an the ante nna's
mount. The winds simply got be­
hind and under the ant enna and
literally pried it out of th e concrete
pad by yanking the lag bolts out of
the con crete.
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The idea behind the horizon-to­
horizon drive is that, rather than
pushing or pulling on th e di sh
with an in-line jackscrew, the dish
is driven from on e horizon (east)
to th e opposite horizon (west)
with a chain, belt , or hydrauli c
gear system.

The linear actuator allows the
dish to cover only about 50% of the
Clarke Orbit Belt. The linear actu­
ator, then , has finite limits: typ­
ically, when the dish is nearly
st raight up (d ue sout h) at on e end
of th e range of travel, and clo se to
the we stern horizon wh en the
dish is at the opposite end of trav­
el.

Linear actuators typically have a
continuous-gear threaded rod that
is driven by a small, often plastic,
gear wheel. Under the extrem e
pres sure of a hurricane, the di sh
can actually force the threaded rod
to turn, even though no electricity
is applied to the motor. When the
linear actuator is pushed to one
end or the other, wind pre ssure
continues and all it s force is ab­
sorbed by the gear-wheel teeth.

The gear teeth then break off, so
the antenna is free to flap in th e
wind. It flaps back and forth, even­
tually breaks off, and then slams
into the ground, the po st mount,
or the concrete pad , where it is
usuall y destroyed. When the
storm ends , the antenna has been
beaten to a pulp; and the motor
system, the mou nt, and every­
thing else associated with the an­
tenna are all unrepairable.

We had four horizon-to-horizon
antennas operating before the
storm . Two of those not only sur­
vived, but were st i ll accurately
aimed when the storm moved on.
Of the other two, one (a 20-foot
ADM) survived with only minor
damage to the hydraulic drive sys­
tem. As best we can reconstruct ,
the hydraulic system acted as a
high-tension safety brake on the
motor drive. Even under 100-mile/
hour winds, it only allowed the 20­
foot so lid antenna to slip gradually
across the belt.

Our fourth horizon-to-horizon
antenna was totally de stroyed be­
cause a part of the concrete-pad
anchoring system failed. That al­
lowed the antenna to break loose
and flip backward in the winds .
Once it had been ripped from the
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SERVICE

CLINIC
Voltage regulators

To troubleshoot a 3-terminal
regulator (like the ubiquitous
7805), about all you can do is mea­
sure input and output voltages. To
troubleshoot a discrete voltage
regualtor, measure the DC voltage
on every terminal of every tran­
sistor in the circuit. If a transistor
has the same voltage on its base,
emitter and collector (or any two
of those terminals), it's almost cer­
tainly shorted! Replace it and re­
test the circuit . A leaky transistor
can really mess up the whole cir­
cuit, so check all transistors for
leakage . Leakage in the pass tran­
sistor is especially troublesome.

Symptoms
What would cause you to sus­

pect a bad voltage regulator?
Parasitic oscillation, too much
gain , or too little gain can all be
traced to a faulty voltage regulator.
You're liable to get oscillation or
too much gain if the regulator's
output voltage is too high; on the
other hand, too little gain might be
caused by an output voltage that is
too low. Try the Variac test; the
output should remain steady;
that's what the regulator is for!

02
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your regulator holds the voltage
constant over the whole range­
connected to the load or not-it's
probably good, so your troubles
must be elsewhere!

However, if the regulator follows
the line-voltage variations, your
trouble is in the regulator circuit,
so you'll have to troubleshoot it.
And that means you'll have to
know how it works .

Any voltage regulator-discrete
or integrated-is really quite sim­
ple. It uses a power transistor as a
" pass element," and a small -signal
transistor as a "sense" element.
The sense element monitors the
output voltage, and if that voltage
drops below a reference value, the
sense transistor feeds more base
cu rrent to the pass transistor, and
that increases output voltage. So­
phisticated power supplies disable
output if the load tries to draw too
much current.

As shown in Fig. 1,05 is a Zener
diode that provides a reference
voltage for sense transistor Q1.
That transistor controls the current
fed to Q2 's base, hence Q2 's col­
lector-emitter current, which indi­
rectly controls output voltage .

BY MURPHY'S LAW, "ANYTHING THAT

can go wrong will go wrong, " and
voltage regulators are no excep­
tion. Most solid-state sets have
voltage regulators , so we 've got to
be able to troubleshoot them. For­
runately, voltage regulators aren't
really complicated, so they're easy
to fix by following standard trou­
bleshooting procedures and the
hints I'll give below.

A regulator can be a single IC, or
it can be built from discrete corn­
ponents. Either way, it's easy to
check if it's working properly. As­
suming that the input voltage is
correct, all you have to do is mea­
sure the regulator's output volt­
age. If it isn't exactly what the
schematic calls for, you 've got
trouble. If you measure no output
voltage, another component may
have shorted the output line, so
don't automatically assume that
the regulator is bad.

If the output appears to be
shorted , disconnect the reg­
ulator's output from the rest of the
circuit and then measure the reg­
ulator's output voltage. If it 's not
what it should be, the regulator is
almost certainly bad. But if that
voltage is what it's supposed to be,
connect a low-value power re­
sistor across the output, and then
measu re the voltage. If it's still
within specifications , the reg­
ulator's OK , and something else in
the circuit must be gumming

~ things up .
z Toget an overall idea of how well
a? your regulator does its job , plugo your TV into a Variac. Then
~ monitor the regulator's output
llJ
o voltage as you vary the line voltage
o from 90- to 125-volts AC, the usual
<l:
'C range of line-voltage variation . If



Look for a co mpo nent in th e
regul ator th at doesn't act in a nor­
mal fashio n. For example, in nor­
mal operatio n the vo ltage at Q2's
base sho uld vary, bu t not the volt­
age at its emi tter. If you suspect the
pass tran sistor, check it, especially
fo r sho rt s and leak age. You ' l l
p rob ably have to remove the t ran­
sistor from th e ci rcuit to make a
valid test.

Ano ther problem you mi ght run
in to is a bias resistor that has dr ift­
ed off-value . Or the Zener diode
(o r other vo ltage refe rence) may
have gone bad. How do you check
a Zener di ode? It 's easy : ju st mea­
sure the vol tage across it. If that
voltage is not wh at th e schematic
call s fo r, th e d iod e is probabl y bad .
Repl ace it w ith one th at has the
co rrect vol tage ratin g and measure
th e voltage across it again. You' ll
find Zen er di od es with value s
rang ing from a few vo lts all th e way
up to 115 vo lts. Be sure to get the
correct value, o r yo u' ll have more
problems than you started w it h.

An o th er potent i al probl em
component in a vo ltage regul ator

is a vol tage-d ep endent resistor
(VDR). If the voltage across a VDR
is co rrect , the VDRis prob ably OK,
but if it's inco rrect, try a new one .

Al l in all , regul ators aren't too
hard to f ix . Use th e procedures
recomme nded above, and, above
all , think about w hat th e problem
co uld be. You 'll f igure it out! R-E

SERVICE
QUESTIONS

WHAT A YOKE!

In an RCA CTC-76, I've got what
looks like a yoke problem, and it's
intermittent, of course! The raster
gives a keystone effect: narrow at
the bottom; wide at the top. But it
neverstays on screen long enough to
trace it. Rapping the chassis above
PW400, which is the motherboard
for the vertical and horizontal cir­
cuit boards, makes it disappear. I sol­
dered all of the mounting points; we
had trouble with bad grounds in sev­
eral of those chassis. No luck. One

symptom guide suggests it may be
R404, a WOK resistor in the base
circuit of the error amp, Q404. That
resistor is a flameproof type, and I
always thought that those were sup­
posed to open-not change in value
or go intermittent ! What do you
think?-P. H., Herndon VA

I've never see n any part that
co uldn 't be intermittent! Try re­
placin g it and see what happens!

SIMPLE CURE FOR BURNT
RESISTOR?

I've got a Sears 564.417700400.
Resistor R250 burns up as soon as
power is applied to the set. I've re­
placed several parts without help.
Any ideas?-H. J., Castalia, OH

Yes. A resistor burns up because
th ere 's too mu ch current flowing
through it . Since it burns up be­
fore anything else has a chance to
warm up and draw current, it prob­
ably has the full B+ across it , so
th e short mu st be on the load side.
Maybe it 's a sold er-bridge, or even
a wiring short somewhere. In any
event, th e cause of th e problem
should be easy to find. R-E
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Model 603
Multimeter
• Bench/Portable
• 3V2·digit 0.5" LED
• 0.25% basic
accuracy
• 29 ranges
• Battery or Mains (AC
adaptor) operation
• Suppliedwith test
leads

1·800·638·6405

Model 601
Multimeter
• BenchiPortable
• 3'h -digit 0.5"LCD
• 0.1 % basic accuracy
• 29 ranges
• Battery life typically
>2000 hours
• Complete with
batteries andtest leads

$215.00

Send for a copy of our FREE
Electronics catalog

Model 1010
Oscilloscope
• gench/Portabie
• Low Power
• 10 MHzbandwidth
• 10 mV sensitivity

$385.00

Call for complete
specifications,
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w.8.JENKS & Son~~ order information.
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ANTIQUE
RADIOS

Early radio history
RICHARD D. FITCH

CONTRIBUTING EDITOR

Regulating agencies
Arb itrat in g interference p ro b-

were well establi shed. Many of the
technical probl em s that h ad
plagu ed early broad cast radio
were being eliminated. Radio was
well commercialized , and politi­
cian s were beginning to recognize
that radio was a powerful propa­
ganda medium.

Technical innovations
By 1921 alternatives to the in ev­

itably annoying earpho nes were
found. For example, a megaphone
wa s placed over an earph on e,
an d- i nstant loud sp eak e r. Im­
provem ents in tube con stru cti on
did mu ch for th e quality of both
transmitters and rece ive rs. A lso,
power increased throughout th e
1920's, and a dramati c improve­
ment in microphon e quality also
help ed signal quality. The impor­
tance of acou stics in the stati on 's
stud io was recogni zed and given
as mu ch importance as purel y
electroni c matters.

At th e receiving end, th e auto­
mati c volume co nt ro l (AVC) circuit
made its app earance. And th e in ­
creased use of standard AC power
was a big help to radio manu fac­
turers. Probl em s with hum were
overco me , and more and more
sets developed all of th e required
voltages (A, B, and C suppli es)
from th e standard " lig ht soc ket. "

Oldtimers tell me that radi o sta­
ti on s had to go off the air w hen an
S.O.S., o r other emergency, was
broadcast fro m a ship at sea. Those
stat io ns had to monitor ship t raff ic
o n n earby fr equ en ci es so that
the ir regular br oadcasts wouldn 't
interfere.

APfIIIL. tIOI

MODERN
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FIG.l

perimenters alway s built th eir ow n
radios. They talked , li sten ed , or
both to anyon e wh o was on th e air.
Imagine th e thrill of an early ex­
perimenter wh en he mad e contact
with another ex pe r ime nte r, o r
heard a foreign b road cast. Kids
who grow up th ese days takin g ra­
dio and TV for grant ed can hardl y
appreciate that thrill.

I think it's fair to say that broad­
cast radio got it s bi ggest boost in
th e 1920's, wh en W estin gh ou se
stat io n KDKA in Pittsbu rg broad­
cast elec tion results. O f co urse, ir­
regular broadcasts were al ready
pr esent , el se th er e wo u ld have
been no need fo r a comme rcial
sta ti o n. Before th o se hi st ori c
broadcasts, many radi os were pur­
chased ju st to hear music broad­
cast by Dr. Conrad.

By th e 1930's regular broadcasts

LASTTIME, WE BEGAN OUR LO OKATTHE

early history of radio. This month
we'll move into the 20th century
and finish up that di scussion.

The 20th century
There were many important in­

ventions in the early part of this
century. Crystal detectors-s-the
first semiconductor diodes-were
invented in 1906. The two-elec­
trode tube was invented by Flem­
ing (in England, where the device
was, and still is, known as a valve)
in 1904, and the triode (also called
an audion) was invented by de For­
est in this country in 1906.Actually,
neither Fleming nor de Forest in­
vented the first electronic tube. Sir
William Crookes, a British elec­
trical engineer, built an experi ­
mental tube in 1870. There were
probably ten experimental tubes
that preceded the Fleming valve,
although the names of th eir inven­
tors are lo st forever. So, in the
minds of many, Fleming receives
credit for being first.

The United States Navy was one
early radio pioneer. As far back as
1907 the USN had a radio stat ion at
Anacostia. Music and official mes­
sages were broadcast to the U.S.

. fleet on world tour in 190 7.
• However, the Navy had been com­

municating with amateurs for
many years, po ssibly as far back as
1900-1902.

Regular broadcast stat ions were
a reality in Europe before they
were in the U. S. Radio broad cast­
ing was demonstrated at the Dutch
Trade Fair in 1919. Many radio com­
ponents had to be imported .

The roaring '20's
Before 1920, amateurs and ex-
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Here's an unusual appl ication for it. Ralph R. Neal
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ON THE COVER
Hol d the cover of this issue to your ear. Do you hear anything? Well,
maybe the new PS Printer from NEe really isn't that qui et, but at 48
dba in the qui et mode, it's got to impre ssyou! See page 8 for
more printer info.

COMING NEXT MONTH
What's actually required in the way of preventive maintenance for
your computer? It's all spelled out in an informative article . We'll
have an article on Packet Radio. And you'll find part 3, the finale,
fo r the Grafex-32.
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EDITORIAL
You 've got to sacrifice...

- A friend of mine recently put his o ld IBM Select ric out to pasture and
bought his first computer to use for word p rocessing. He got a keyboa rd, a
monitor, a p rinter and a modem along with a dual -disk drive. Now he was
all set. As a profess ional author, he co uld do all his inputting on the
co mputer, get a hard -copy printout, and shoot the copy in via modem to
his publisher. His output increased, and he was very happy about the
w hole thing.

His wife, like so many people who aren't familiar with computers, actually
resented this electro-mechanical interlope r. A ll she knew about computers
was that they were good for "p laying games" and this one wasn't even used
for playing games. She saw absol utely no value in the computer for herself.
No value whatever.

One morning, she was on the phone w ith a friend who offered to give
her a new and lengthy recipe . "Wait," she said, "I' ll get ape ncil and write it
down." \

Her friend, now faced w ith a long period of slowly recit ing a d ull recipe
spoon-by-spoon over the phone, asked "Doesn't your husband have a
computer?" She said he d id, but she d id n't know how to use it. The friend
came over at once.

It took a q uick call to my friend at his office to get the necessary
password and some simple instructions, and they went into the room
w here the computer was, turned it on and booted up. "When the phone
rings, just pu sh this, okay?" and the friend lef t.

A minute later, the phone rang, the button w as pressed , and the printer
ran off the recipe. The last line read "Now p ick up the phone." My friend's
wife did so, and was to ld by her friend to wait, she'd be right over.

A lot of practical information w as exchanged, and now my friend 's wife
sees the computer more as a friend than an enemy She's go t a bookful of
her pet reci pes sto red on d isk. On another d isk she's got the kids' med ical
and school records. She keeps records of periodic car maintenance, and
the computer has made her so efficient, she doesn't know how she ever
got along w ithout it unt il now.

A lot of the adverti sers talk about their com puters being "user friend ly"
But before anybody-or anything-ean be friend ly, it's got to be
introd uced .

13r C:B~S
Editor
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LETTERS
Security

I've got all of my family records
on my computer and w hile I'm not
a big corporation, I've got a feeling
that my young son is "hacking" me!
He seems to be able to time his
requests for increases in his
allowance to when I've gotten a
salary increase or when I've made
a large bank deposit. I don't w ant
to shut him out of the family
comput er, but how do I protect
personal information? S. R., Tenafly,
NJ.

You are certa inly entitled to your
p rivacy. There are two things you
can do. One is to protect access
to this information w ith a
password. Use 8-d igit alpha­
numerics and change it
periodica lly, keep ing it to yourself
The other thing is to put such
information on disk and then keep
the d isk in one of the lockable disk
holders, and keep the key w ith you.

Wants More.
I really enjoy the idea of a

"magazine w ithin a magazine," but
I'd like more each month. Is there
any way we can get more than 12
pages for ComputerDigest? - 5. B.,
Marion,OH.

Count the pages this month, S.
B. We're back up to 16, starting
with this issue.

Likes Editorials
I d idn't always agree w ith your

edi torials and w hile some were
controversial, they w ere always fun
to read. I'd like to cast my vote for
their return.-M. c., Gatl inburg, TN.

Thank you sir! They were always
fun to write, too. Check page 3.
They 're starting again w ith this
issue as we ll.

Free Goodies?
I've heard that w hen an ed itor

w rites nice things about a product

he gets one at no charge. Is that
true?- L. K., Kansas City, KS

Sure. And I live in a no-c.harge
mansion, drive a brand-new Rolls­
Royce that I didn 't pay to; and...
Come on, I pay for my equip ment
j ust as you do! How long could an
ed itor keep his job if he could be
"bought?"

Career idea?
I'm in co llege and have to

declare a major soon. Do you like
what you're doing? Would you
recomm end it as a career? How
best can I prepare for that sort of
w ork?- J. T. Cambridge, MA.

I don 't like it j T.-Ilove it! If
you have a bent for this kind of
thing, you don 't need
recommendations, you're going to
do it, anyway And I'm sending
you a separate, long letter w ith
some special information, j ust for
you!~CD~

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

PRINTER BUFFER, the 1viAX, is de­
signed for the Apple Macintosh
computer. It is a 256Kprinter buffer,
expandable up to 1 megabyte, and is
connected between the Macintosh
and the imagewriter printer. The Mac­
intosh users send their documents,
pictures, graphics, etc. to the printer
via MAX; which holds all the data and
sends it out to the printer as it
becomes free, allowing the Macintosh
to go on with other jobs.

CIRCLE 11 Ol'l FREE II'lFORMATIOI'l CARD
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IviAXfeatures a system w hich, when
activated, automatically pauses be­
tween pages to allow the user to
insert single-sheet paper; that feature
can be bypassed for continuous
forms. There is also a visual indicator
show ing the amount of freespace
available. That is accomplished w ith a
gas-tank type gauge that indicates
fractional amountsof fullness. The
suggested retail price of IviAX is
$749.00, Canadian, and $549.00 U.S.­
DataSpac~ Corporation, 205 Riviera
Drive, Unit 9, Markham, Ontario, Cana­
da L3R2L6.

COMPUTER INTERFACE, the
Powerhouse, is designed to enable
Apple and Commodore computers to
control automatically all electrical de­
vices in a home, store, or office. It is
the size of a paperback book, is
supplied with software on diskette
and a computer interface cable.

The software graphically displays
each room in a houseand tells the
user how to select the lights, Tv's,
stereos, air conditioning and heating

CIRCLE 12 Ol'l FREE II'lFORMATIOI'l CARD

systems, and any other electrical de­
vices to be controlled. Menus depict
front and rear views of the building so
that outdoor lighting, or an automatic
lawn sprinkler can also be pro-

. grammed. The brightness of any



indiv idual light can be set to a se­
lected level.

The Powerhouse is priced at
$150.- X-10 (USA) Inc., 185A Legrand
Avenue, Northvale, NJ 07647.

PAPER STACKER, has been designed
to replace the wire basketscurrently
used with most computer printers. The
patented center slot supports and
bends the first sheetof fan-fold paper

CIRCLE 13 ON FREE INFORMATIONCARD

resulting in double the stacking re­
liability The stacker is injection­
molded in high-impact polystyrene
and has no moving parts. The Paper
Stacker is priced at $45.95.- U.S.
Designs, 7670 SWBarnard Drive,
Beaverton, OR97007.

ATTACHE CASE, the Ambassador, is
designed for users of the Appl e IIC. It
features top graingenuine leather w ith
padded rigid form and suede lining
interior; specially padded compart­
ments and cover w ith Velcro fasteners;

CIRCLE 14 ON FREE INFORMATION CARD

three expandable legal, oversize, and
computer-printout portfolio pockets;
three pen/pencil holder loops; two
software storage pouches; solid brass
patented lock w ith changeab le, three-

wheel combination locks; solid core
leather handle, and much more. The
Ambassador is priced at $199.00.­
TCK International Co., 1766 Devon
Drive, Glendale Hts., IL60139.

SOFTWARE PACKAGE, The Little B/ack
Book, is a software package that takes
names, adresses, phone numbers, etc.,
and puts them together, then prints
them out quickly in litt le b lack book
size. It can take400 entries, in 30
different categories, at your creation.
Each individual entry can have a.cou-

CIRCLE 15 ON FREE INFORMATION CARD

pie of lines of notes.And should you
lose any printout sheets, they can
easily and quickly be replaced, be­
cause the data is safely stored on
diskette. The Little Black Book is priced
at $49.95.- Cygnet Technologies,
Inc., 1296Lawrence Station Road,
Sunnyvale, CA 94089.

EDUCATIONAL GAME, Beach-Head,
is designed for Apple computers and
work-alikes. Beach-Head is an action/
strategy game that features high-resolu­
tion graphics, sound effects, and
multip le scrolling playscreens.
Gameplay is initiated either through a
joystick or the keyboard, and the
program accommodates one or two
players. A demonstration mode allow s
practice on individual phases of the
game, and a provision for recording
high scores to disk is also included.

CIRCLE 16 ON FREE INFORMATION CARD

Using a war scenario, Beach-Head
leads the player through various
phases that include torpedo-infested
waters, a full-scaleair assault, a sea
battle, and a land invasion through an
obstacle-laden stretch of beach. After
successfully completing those phases,
the player is faced with the final and
ultimate confl ict at the fortress of Khun
Lin. The player must eliminate the ten
gun-turrets of the citadel w ith his tanks
before the enemy's mortar destroys
him. When all ten of the ramparts have
been neutralized, the enemywaves a
white flag of surrender.

Beach-Head comes on disk, and has
a suggested retail price of $34.95.­
Access Software, Inc., 2561 South
1560 West, Woods Cross, UT 84087.

SOFTWARE PACKAGE, the ProLogger,
links an IBM PC, XT, or ATw ith the Fluke
2280 seriesAdvanced Data Loggers.
ProLogger software turns the IBMPC
into a high-accuracy data-acquisition
system, simplifying control and report
generation.

CIRCLE 17 ON FREE INFORMATION CARD

The package enab les the Fluke 2280
series data loggers to be operated
from an IBM Pc. The operator can
create and edit application programs
on the IBM PC and download them to
either the Fluke 2280Bor 2285B. The
data logger then handles all N D con­
versions, linearizations, and control
functions, freeing the PC for other
tasks. Programs can be developed in
BASIC, or by respond ing to the friend­
ly, menu-driven prompts of the Fluke
2280 series. To help simplify program­
ming, the PC's screen displays a
likeness of the 2280 front-panel dis­
play during program development.

ProLogger software faciIitates report
generation, by automatically retrieving
data and storing it in a report format of
the author'schoice. The new package
allows an IBM PC to retrieve data from
a 2280 series data logger, and store it
in a LOTUS1-2-3 format. The ProLogger
is priced at $295.00; the package
includes a diskette and manual.-John
FlukeMfg. Co., Inc., PO Box C9090,
Everett, WA 98206. ....CD~
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32
ELECTRONIC

POWER SUPPLY
PROJECTS

Soft cover; 291 pages
of practical DC circuit
applications forawide
variety of hobby and
experimental pur­
poses! Circuits range
from the very simple
(like a half-wave sup­
ply) tomore advanced
units (like a12-volt in- ~

verter). $10 .95 plus $1 postage in USA.
ELECTRONIC TECHNOL OGY TODAY
INC., PO Box 240, Massapequa Park,
NY 11762-0240.

IC Prolects
for Boglnners

Soft cover ; variety of projects built
around IC's covering rad io and audio
projects such as aso larradio and amini­
ature receiver, plus an audio generator,
interval timer, mixer amplifier and more .
$5 .00 plus $1 postage in USA. ELEC­
TRONIC TECHN OLOGY TODAY INC., PO
Box 240, Massapequa Park, NY 11762­
0240.

IC PROJECTS
FOR

BEGINNERS

CONFIDENTIAL
FREQUENCY LlS"T,
6th Edition
Latest avai lable infor­
mation on the most
interesting communi­
cations stations oper­
ating on the short­
wave bands . Includes
SLB 's, Phonetic Al­
phabet Stat io ns,
Numbers Stations,
Mi litary, Police , FB I,
Government Agencies and more . 304
pages, 6 x 9 inches. Get your own copy
for$13.95 plus $1 postage inUSA. ELEC­
TRONIC TECHNOLOGY TOOAY INC., PO
Box 240, Massapequa Park NY 11762­
0240.

LINEAR IC EQUIVALENTS
& PIN CONNECTIONS

LinearlC
Equivalents
and Pin
Connections

Shows equivalents &pin connections ofa
popu lar user-oriented se lection of Euro­
pean, American and Japanese liner IC .s .
320 pages , 8 x 10 inches. $13 .50
postpaid in USA. ELECTRON IC TECH­
NOLOGY TODAY INC., PO Box 240, Mas­
sapequa Park, New York 11762-0240.

WHITE'S RADIO lOG

An up-to-date directory of North Amer­
ican AM , FM and TV stations including
special section on world-wide shortwave
stations. 136 pages , 5V2 x 7V2 inches,
soft cover. $4 .95plus $1postage inUSA.
ELECTRONIC TECHNOLOGY TODAY
INC., PO Box 240, Massapequa Park,
NY 11762-0240 .

103
Soft cover; 308 pages p
of practical, proven EXPE
plans for the elec- "..... ._
tron ics hob- £::=~
byist. ..circuits, con­
verters , amp lif iers,
synthesizers , op­
toe lectronics , power
supp lies and more .
Written and designed
by Forrest M. Mims, III. $11.50 plus $1
postage in USA. ELECTRONIC TECH·
NOLOGY TODAY INC., PO Box 240, Mas­
sapequa Park, NY 11762-0240.

103 PROJECTS FOR
ELECTRONICS
EXPERIMENTERS

Shows equivalents &pin connections ofa
popular user-oriented se lection of Euro­
pean , American and Japanese digital
IC's. 256 pages , 8 x 10 inches. $13.50
postpaid in USA. ELECTRONIC TECH­
NOLOGY TODAY INC., PO Box 240, Mas­
sapequa Park, New York 11762-0240.

DIGITAL IC EQUIVALENTS
& PIN CONNECTIONS

• 6 x rate $800.00 per each insertion .
• Reaches 225,379 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.

CALL NOW
AND

RESERVE
YOUR SPACE

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



SOFTWARE
REVIEW
The Little Black Book.

IIActually, there would really be no need for this
product... No need at all. Provided that you could as
easily slip your entire computer into your breast pocket.
But short of that, you'regoing to find The Little Black
Book from Cygnet Technologies (1296 Lawrence Station
Road, Sunnyvale, CA 94089 (800) 621-4292) the
handiest peripheral you've bought for your computer
since you decided to add a monitor!

This isan idea whose time has come.
Chances are thatone of the first things you thought

to do was put your telephone directory into your
computer. Now you can run a printout of that directory
on ordinary computer printout paper, cut on the
dotted lines, and staple the info into this 400-entry
directory which fits in a shirt pocket. Lose it, and all
you need to do is print out a new one. Each of the
entries offers name, add ress, phone number and notes;
you can define up to 30 entry categories and you can
use multiple entries for cross-referencing. Let's see you
do thatwith your ordinaryaddress book!

You say you aren't satisfied? You say you want more
for your money? Tell you what we're gonna do. In
addition to printing out your personal telephone
directory, the softwarew ill-get this-automatically
dial telephone numbers including access codes to
your own long-distance dialing system! The optional
dialer board is available at an additional cost of $70.

Let's be practical. An executive on-the-go will
certainly need one of these, but when you hear about
some of the applications to which they're being put,
you wonder how business ever got along without
them. Take the New York based sales manager with a
staffof far-flung salesmen allover the country He
simply bought additional book covers, one for each
salesman, and has his secretary update the regional
leads that come in each month. These are sent to the
men in the field who add themto theirown books.

The system, complete with a nicely packaged book
cover, the software, all you need, works w ith IBM's and
compatibles, Lotus 1,2 and 3, Symphony, and most PC!
DOS programs. It'syours for only $50. That's right, I said
fifty bucks.

Uniform
For the most part, the oft-occurring changeover from

CP/M to MS-DOS machines is a smooth one. One
reason for that is the fact that most of the popular
software for the older format is alsoavailable for the
IBM and its compatibles. In fact, the data files created
by the CP/M versions of word processors,
spreadsheets, datas bases and the like are almost
always compatible w ith the MS-DOSversionsof that

software. But, the disk formats are not.
In the past, the process of transferring your CP/M­

software generated data files to MS-DOSdisks has
been a tedious and primitive one. Novy' thanks to a
new piece of software, thatjob is as simple as
inserting your CP/M disk into your IBM's drive.

That new software, called Uniform, enables your MS­
DOS machine to directly read and write disks from
almost any of the popularCP/M formats, and to
initialize a blank disk in the CP/M format of your choice.
That means data files created by a CP/M machine can
be used directly by anMS-DOS machine and vice­
versa.

The software is easy to use; menus, promptsand
easy-to-understand messages guide you through. Once
invoked to selecta disk format, you simply use the MS­
DOS commands (COPY, etc.) arid software w ith which
you are familiar. Also, no modification of your hardware
is needed.

For more information, contact Micro Solutions, Inc.
125 S. Fourth Street, DeKalb, IL 60115.....Q)~
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What you see may NOT be what you print!

FIG. 1-THE BASIC MATRIX PRINTER drives the print head
using a character set that is entirely within ROM.There is no
way to modify the inherent characters or substitute user cre­
ated characters.

graphics because the conventional Apple printer
interface has a seven-bit printer output, which limits
the ASCII codes to 126.

In order to get around inherent printer limitations and
be able to reproduce any character or symbol, some of
the very latest printer designs-such as certain models
from Epson and Panasonic- provide a user RAM area in
which the user can store user-created or custom­
designed characters.

Characters in ROM
All matrix printers are controlled by a

microprocessor. As shown in Figure 1,a simplified
functional diagram of a matrix printer, the
microprocessor receives either serial or parallel data
from the computer which it compares w ith a character
set stored in ROM. For each conventional ASCII code
there is a matching characteror control function stored
in ROM. (The codes for which no ROM character is
provided are generally ignored by the printer.) The
microprocessor also controls the movement of the print

Herb Friedman
-Wi th few exceptionsprinters rarely are 100%
compatible with any modern personal computer. Even
when the printer has the same marque as the computer
it's a good bet it won't print all the characters and
symbols shown on the screen. Manufacturers often
upgrade or modify the characteristics of their latest
models to accommodate the features of the most
recent software or hardware fad. While every printer
mustprint the ASCII characters represented by ASCII
codes 32 through 126-those we call "the character
codes"-outside this range anything goes. Some
computers create block graphics in response to ASCII
codes above126, others use the above-126 ASCII
codes for a separate Italics font, still others use the
above-126 codes for a complete set of international
characters and Greek and math symbols, and others
use the codes for partial international character sets.

Then there are the ASCII codes below 32-what are
called "the printer control codes." While the line feed
(IF), carriage return (CR) and back space(BS) are
virtuallystandard, the remaining codes are used for
whatever the manufacturer selects: Some use them for
conventional printer controls, others employ some of
the under-32 codes for graphicsymbols such as the
four playing card suits, the international male and
female symbols and musical notes; anything at all.

Few printer buyers realize that "What they see ain't
what they print" until it's too late. For example, two of
the most famous, best-selling printers cannot
reproduce the graphics and characters above ASCI I 126
produced by the IBM and IBM-compatible personal
computers, although one printer can be retrofitted to
provide someof the upper-ASCII characters. In the
home-and family category, no known non-proprietary
printer can reproduce all the graphicsof the
Commodore 64, and any conventional printer used
with the Apple II familly of computers must use shifted
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FIG. 2-THE CONVENTIONALMATRIXPRINTERemploys a 9­
wire head even though only 7 wires are used for each
character. The two "extra" wires are needed for lower case
descenders, such as the " tail" shown on the lower case "g ."
Notice that the dots can be printed in a column or between
columns. The extreme right hand column is left free for con­
ventional characters because it provides the space between
adjacent characters.

printer control code (the RAMIROM switching) from
w ithin an applications program.

Let's illustrate printer programming using the ASCII
234 code previouslydiscussed. If we wanted to
substitute the Omega character for the Italic "l"we
could program the entire ROM-based character set
except for ASCII 234 to load into the RAM and then
load a user-generated ASCI I 234 representative of
Omega (m from the computer using a short BASIC
program. As long as power to the printerwasn't
interrupted it wo uld print an Omega in response to an
ASCII 234. Or, we could program the entire ROM
character set from ASCII 00 through 126 into ROM, and
then program only the custom designed ASCII 234. The
printerwould ignore all ASCII codes higherthen 126
except for ASCII 234. .

The user-designed characters must fit w ithin what is
called the "matrix" of the printer, which is simply a box
representing all the dot positions that can be used to
create a character. In the Epson FX + printerthe matrix
is 9 x 11, meaning 9 vertical dots by 11 horizontal dots,
as shown in Figure 4. Confused? No, there is no error in
Figure 4. As we explained earlier in Figure 2, the dot
matrix is 9 x 6, but dots can be printed between the
columns; in effect, the matrix is 9 x 11 . (Also as
mentioned earlier, as a general rule the extreme right
column is never used for the character because it is the
minimum space needed between characters, but there
is nothing to prevent the user from employing the
column for special graphiceffectsor double-width
characters .)

For example, Figure 5 shows how RAM programming
can be used to create a customized font (type face) or
individual characters. The FX+ printer is factory
supplied w ith the Roman character set: The straight­
sided characters we recongnize as "computer
printing." Figure SA shows how the Roman "E" is
generated : Notice the dots are located precisely w ithin
the matrix boxes. Let's assume that the user prefers to

head and the firing order of the print head wires that
imprint the dots from which the characters are formed.
The print headof most modern low cost printers
employ 9 wires, of which up to 7 are used to create
the characters(all 9 might be used for graphics). The
extra w ires areneeded in order to create the
descenders for lowercasecharacters such as the "p"
"g" and "q." Figure 2 shows how the printer's CPU shifts
from the seven upper to the seven lower wires in order
to create upper and lower case characters in the Epson
FX+ printer. Each character is created in a matrix 9
dots high and 6 dots w ide. The dots represent the
actual firing of the wires as the head is moved from left
to right across the paper. If the head had only 7 wires
the lowercase characters would be shifted upwards
and lack descenders, as they did in the earliest of
personal computer printers. Also note from Figure 2
that in some instances the dots are printed not in a
column but on the "Iine(s)" between the column: It is
possible to print a total of nine dots in a matrix only six
dots wide . The very last column is not normally used
for characters because it provides the spacing between
characters.

The required ASCII code, head movementand the
firing sequence of the w ires for each character are
programmed into the ROM alongwith the printer
functionsand cannot be changed. The printerwil l print
only the character for which it is programmed even if
the computer uses the same ASCII code for a different
character, symbol or graphic. For example, if a
particularprinter has the same Italic character set as the
Epson FX+ printer only the Italic characters w ill be
generted by printer codes higher than161. If the
computer outputs an ASCI I 234, which is the printer's
lowercase Italic "i." the printer wi ll print the "l" even
though the same ASCII 234 code is recognized by the
computer as the omega symbol. As far as the
computer is concerned it is outputting the Omega
symbol displayed on the screen, but as faras the
printer is concerned the computer is sending an Italic
"j."

But because a matrix printer's characters are created
by individual dots it's possible to custom design any
kind of character, symbol or graphic, even a complete
character set from ASCII 00 to ASCII 256. All that's
required is some way to supercede the ROM-based
character set. This is accomplished, as shown in Figure
3, by driving the print head from a RAM buffer-user­
programmable memory-rather than from the ROM.
When the print is made the charactersw ill be thoseof
the programmable RAM ratherthan those of the ROM.

Ram permits the user to create a custom design for
anyor all ASCII codes, or to store one or more
characters from the ROM character setand customize
only specific ASCII codes. The CPU can either drive the
matrix printhead from the ROM character set, or it can
drive the print head from the RAM buffer. The ROMI
RAM switching, the programming of RAM with custom
characters, and the selection of ROM characters to be
emulated in RAM are under software control, and can
be entered eitherasdirect statements, or as part of a
BASICprogram, or in certain select instances as a

t. t• 4t 4.
• ••• •• •9 • •UNITS

• •04 t 4• 0

-'--

o 4t 4.0

• 0

• 0

• 0
04 • 4• 0..
•••
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Fig . 3-A PRINTER THAT ACCOMODATES user-designed
characters can pr int us ing either the ROM characters or from
a RAM that is programmed with characters either downloaded
from the computer or from the ROM.The RAM can accommo­
date any kind of ROM/download intermix.

SOFTWARE
I CONTROLLEDI
+I SWITCHES I +

ba

••••••••••••••••••

o
o
o
o
o
o
o
o

PR INTHEAO 0

FRO M
COMPUTER

have the printing more closely resemble the characters
of a conventional typewriter, what is called NLQ,
meaning "near letter qual ity" The distinction between
the characters is serifs or rounded corners, and the user
could custom design and program the printerw ith a
substitute character set resembling conventional pica
characters, such as the letter T ' shown in Figure 5B. If
the user wanted to modify only the shape of the letters
but not the numerals or punctuation symbols he could
load the new upper and lower case letters into RAM
alongw ith the numera ls and punctuation form the ROM
roman character set. With the printer's CPU
programmed to operate from RAM the printout would
contain NLQ letters and Roman numerals and
punctuation. A complete NLQcharacter set for letters,
numerals and punctuation could be designed and
loaded into RAM. It is even possible, asshown in Fig
5C, to program a graphic symbol such as the Omega.

Generally, we try to use whateverwe can of the ROM
characters. Designing a custom character set is not a
one-evening project. The characters are created by a
BASIC program: An individual character requires an
attribute statement that positions the character in the 9
x 6 matrix, and a data line for each row The data lines

FIG. 5A-THE CONVENTIONAL ROMAN CHARACTER has
stra ight sides and looks " computerized." This is how a dot
matrix printer creates the Roman " E."

FIG. 58-THE 'NLQ" TYPE CHARACTER-which resembles
typewriter characters-can be created by the user and down­
loaded into RAM as a substitute for the Roman characters.
This is how a user-c reated NLQ " pica" character might be
created . Although full NLQ printing is attained by multistrik­
ing in such a way that the spaces between the dots are literally
filled in, the basic character is created from individual dots.

FIG. 4-CUSTOM-DESIGNED CHARACTERS are formed from
a9 x 6 matrix which actua lly provides 11 columns of dots . The
characters are created by firing any of the indicated dots,
however adjacent white and dark dots cannot be used ; the
printer will ignore an indicated dark dot if the immediate
adjacent dot is white.

FIG. 5C-SINCE THE CUSTOMIZED CHARACTERS are cre­
ated from dots almost anything is possible. This is the pattern
for Omega, the symbol we use to ind icate resistance.

represent the byte value for each column of dots, and
since there are nine possible columns for each
character it would take considerable time and
debugging tocustom design no more than a handful of
characters. It is probably less time and trouble to
purchase a program that automatically downloads an
NLQ or IBM-compatible character set(s).

While there is softwareavai lable for some
commonly-used non-programmable matrix printers that
generates custom character sets throughthe printer's
dot addressable function, the printing process itself
tends to be s-I-o-w because each lettermight require
several passes of the print head. On the other hand,
printers having custom characters programmed into
RAM have no loss in throughput because the printer
doesn't know whether it's printing ROM-based internal
or RAM-based custom characters.....CD~
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FREQUENCY
COUNTER FOR
YOURC-64

A new use for your light pen.

Ralph Neal

-After building the light pen described in the June,
1985 edition of ComputerDigest, I began thinking of
possible uses for it. One idea, was as an optical
tachometer for measuring the speed of rotating objects
such as fans or motors. The program presented here is
the result. Using this program and a light pen
compatib le with the Commodore C-64, you can
measure the rotational speed of most objects.

The program was originally written in Assembly
Language and later converted to data statements to
make the program easier to type into the computer.
Unfortunately, there is one drawback to this. Without
the source code, it is difficult to see how the program
functions. Howeve~ we' ll explain.

How the program works

If it were not for the fact that computersare very-fast
addi ng machines, this system would only work at low
frequencies. We take advantage of the computer's
speed by having it count the number of times the light
pen is activated per second. At the point where the
second has ended, the program stops countingand
displays the count to the screen for about two
seconds. After this, all values are zeroed and the count
begins again as sensed by the light pen.

Obviously, timing is everything if this system is to
function properly. And all of the timing is
accomplished by use of the Jiffy Clock, which is an
interrupt-driven clock. The computer keeps a
continuous count of the number of times interrupts
occur and stores this count at memory locations160 ­
162. However of these three memory locations, we are
concerned only w ith location 162. This location is
updated every 1/60th of a second. Al l we have to do
to check to see if a second has passed, is compare this
location with the number 60. When memory location
162 reaches 60, the program stops countingand jumps
to a time-out subroutine. This subroutine continuously
checks the same memory location (location 160) for a
value of zero. This value will only be obtained after the
count in memory location 162has passed 255. Once
the value in location 162 is equal to zero, the program
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5 REM~ OPTICAL TACHOMETER ~

10 PRINT II
::') "

:20 POKE 53 2:31 . 1
30 FOR 1=327 68 TO 3297 1
4~3 READ x
50 POkE I. X
60 ~~E~n I
70 ~; 'r'S:32768

80 DATA169JI J141 J255J3 J173
90 DATA24.208.9,2 .141.24
100 DATA208. 32,1 72 . 128 . 169 ,48
110 DATA141.255 ,4 .141.0 ,5
120 DATA141 .1 .5 .141 .2,5
130 DATA141 . 3.5,169 ,72 .141
140 DATA5,5,169 ,26 ,141.6
150 DATA5. 169.0. 133 . 162. 162
160 DATA4,24 , 164 .1 62 i192,59
170 DATA176.109. 32 . 150,128 ,189
180 DATA255.4.109. 255.3.157
190 DATA255 .4.201.58 , 208 ,234
200 DA1·A233.10.157,255,4,202
210 DATA189)255)4 J105J0 ~157

220 DATA255.4.20 1. 58 , 208,21 3
230 DATA233.10, 157 . 255 ,4,202
240 DATA189. 255. 4.105.0 .157
250 DATA255,4.201 .58 . 208 .195
260 DATA233 .1 0 .157.255 .4.202
270 DATA189 .255 . 4 ,1 05 ,0 .157
280 DATA255. 4. 20 1.58,208,177
290 DATA233 ,10 ,157 .255.4 ,202
300 DATA189,255 , 4 .105,0.157
310 DATA255 ,4.201, 58.208.159
320 DATA233, 10,157.255.4.202
330 DATAI73.0.220.41,16 .208
340 DATA249 ,173 .0 .220.41,16
350 DATA240.249,96.165 ,162,208
360 DATA252.76,1 6 . 128,162 ,0
370 DATA189.186 .1 28.157,50,4
380 DATA232.224.1 7,208.245,96
390 DATA70J82 J69) 81 J85J69
400 DATA78 ,67.89,32. 67 .79
410 DATA85. 78 .84 .69 . 82 .96

READ'T'.

jumps to the startand is again ready to record events
detected by the light pen.

Fi rst connect the light pen to joystick port 2. Then
turn on the computer and load the program listed.
When run, the program should clear the screen and
turn the background of the monitor to white. A simple
test to checkout the program, is to place the light pen
against the screen of the monitor. A value of 60 should
appearon the screen if the program is functioning
properly. (The value may fluctuate between 59 and 61
on some monitors.)

There are some limitations to this program. From tests
conducted, it would appear that the limiting readable
frequencies are about 10,000Hz. At this frequency, the
optical tachometer reads about 9650Hz, some 450Hz
from true value.....Q)~
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FIG. 3-TIMING DIAGRAM illustrates timing steps and se­
quences. See text for further information.

This article, begun in February is continued here.
A 7220 displaycycle requires 2-2Xwclk cycles and a

RNlW cycle requires 4-2Xwc1k cycles. The sequence of
events which takes place during a RMW cycle is
outlined below. The four 2Xwc1k intervalsare referred
to as et, e2,e3, and e4 as per the timing diagram,
Figure 3.

The intervals description follows:

e1- The 7220 begins to output the displaymemory
address on the 16AD lines; ALE goes low to indicate
this address isvalid. This signal (also called RAS)
strobes the low 8 address bits into the display memory
and latches the high 8 address bits into the CAS latch,
IC12.
e2-The 7220 tri-states the AD lines and DBIN goes
low to indicate thata RNlW cycle is in progress. The
CAS latch OEpin is brought low to present the 8
column address bits to the displaymemoryand then,
the CAS line is brought low to strobe thisaddress into

~
"~11~
1IIITiiflIIIIIIJ

.Eg:i

r.:.---.---'l .

FIG. 4-PRINT ED CIRCUIT lillrBOARD is shown half size for
those who wish to make their
own. Due to space restrictions,
board had to be reduced 50%.
Be sure to have these drawings
photographica lly enlarged
200% before making board.
Component side is shown at
left.
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BARBERPOLE EFFECT OF 80 columns by 50 rows of text. The
character set is made from a 5 x 7 dot matrix in an 8 x 8 box.
This set includes the complete 128 character ASCII set.

memory and performs the modifications.

e4--The G pin of the memory is brought high to tri­
state the RAM data lines, the 7220 presents its modified
data onto the AD lines, the memoryWE is brought low
to write the modified data back into the display
memory The modified data is loaded into the video
shift registers.

The two 2Xwc1kintervalswhich make up a display
cycle are outlined below Again, e1 and e2 refer to the
2Xwc1k intervals labelled on the timing d iagram.

e1- The 7220 begins to output the display memory
address on the 16AD lines; ALE goes low to indicate
this address isvalid. This signal strobes the low 8
address bits into the display memory and latches the
high 8 address bits into the CAS latch, IC12.

e2- The 7220 tri-states the AD lines and DBIN stays
high to indicate thata displaycycle is in progress. The
CAS latch OEpin is brought low to present the 8
column address bits to the display memoryand then,
the CAS line is brought low to strobe this address into
the display RAM chips. The G pin of the display
memory is brought low to allow the read data to be
presented to the video shift registers. The read data is
loaded into the video shift registers.

Notice that the video shift reg isters are loaded with
new data every two2Xwc1k interval regardless of
whether the 7220 is executing a display cycle or a
RNlW cycle. In the case of a RNlW cycle, the data
loaded into the shift registers wi ll not correspond to
valid screen data and will cause visible glitches if the
7220 is allowed to access the screen RAM during
activevideo intervals. The 7220 has a provision which
allows RNlW cycle to take place only during the
blanked Vsync and Hsync intervals preventing a
disturbed screen display while drawing is in progress.
Although the video shift registers are still loaded during
RNlW operations, these cycles are restricted to the
approximately 30% of the time when the screenis
blanked, preventing the falsedata from being seen.
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THE EIGHT DRAWING DIRECTIONS. The display 'Was pro­
duced bY writing the string "DIFFERENT DIRECTIONS " at a
magnification facto r of 2, then writing it again with the x and y
starting posit ion shifted by 1 pixel and the mode set to com­
plement.

When two or more boards are installed in a system,
they are daisy-chained together by means of the
expansion connectors, P1 and P2. These connectors
carry the 16MHZ dot clock and the 7220 video sync
signals from the board designated to be the master, to
the slave boards. The jumper on P3 is installed only on
the board acting as the master. When initiallized by
software, the slave 7220 's synchronize their timingwith
the master so that all of the 7220's run in phase w ith
each other. In thisway, three Grafex boards installed in
a system can each drive one gunof an RGB color
monitor. The composite sync is carried on the video for
those monitors capable of accepting sync on the green
input. RGB monitors having external synchronization
inputscan be driven from one of the expansion
connectors of a Grafex board. Specific information
explaining the use of three Grafex boardswith RGB
monitors is included with the color software package
available from my company Please check w ith the
source mentioned at the end of thisarticle for price
and delivery information. Figures 4 and 5 provide
necessary information shouldyou preferto fabricate
your own boards.

Programming the 7220

After power up, the 7220 must be initiall ized bve
series of commands and parameters to configure it for
the type of display desired. Usually, these commands
and parameters are stored in a table which the
initialization routine can refer to and then pass to the
7220.

The path for information flow between the host
microprocessor and the 7220 is the first-in first-out
(FIFO) buffer internal to the 7220. Commands and
parameters and loaded into this buffer by the host and
removed at the other end by the GDCs command
processor. Care mustbe taken by the programmer to
avoid overflowing the FIFO buffer w ith data faster than
the GDC empties it. For this purpose, the GDC has a
status register containing bits which indicate when the
FIFO buffer is full or empty and alsowhen data is ready



TABLE 1 : L Liating 1

CONO Status Parameter
Register Apple

Video
Displayed

CON1 FIFO Command

Status
Grafex

CON2 Parameter VideoRegister
Displayed

CON3 FIFO Command

, : SLOT?

SFE
$ 0 3 0 0
#SF2
IO
#SCO
10+1
# 0 0
TABLE1 , X
TABLE2 , X
(1 0 ) , Y

1 10 EOU
:;: ORG
3 LDA
4 BTA
5 LOA
6 BTA
7 I NIT LOX
8 LOOF' LOA
9 LDY

10 BTA
11 I NX
12 CPX #30
13 BNE LOOF'
14 RTB
15 TABLE1 OFB SOO, S1F ,S26 ,S04 ,S 1A

, $ OB, $lE, $ C8 , $ 4 0, $ 6 F, $ 47, $ 28, $ 7 0,
$OO,$OO,fOO ,f19 ,S4B ,$OO ,SCO,$OO ,$
46 ,SO O,S78,SFF,SFF ,S23,S4C,S 10 ,S6
B

16 TABLE2 DFB 1 ,0,0, 0, 0, 0 ,0 , 0,0,1
, 1, 0, 1, 0 , 0, 0, 0,1, 0 , 0, 0 , 1 , 0 , 1, 0, 0,
1,1, 0, 1

Video RelayWriteAddress Read

to be read by the host microprocessor. Referring to
Table 1, the status register can be seen to be mapped
into the Apple's expansion slot area and can be read at
any time. Other bits in this register indicate the state of
the Vsync and Hsync video timing counters to allow
smooth scroll ing and other effects needing software
synchronization to the video field rate.

The firstcommand issued after power up is the
Reset command. This command is interpreted by
special hardware aheadof the FIFO to ensure that the
internal registers, FIFO buffer, and command processor
of the GDC are reset to their idle state prior to the
initialization commands and parameters w hich follow.
Normally, it is a good idea to check the status register
for a FIFO FULLcondition before each byte is output.
On power up, the flags in the status register are not
meaningful, so the RESET command mustbe issued
before attempting to read the status register or load
other commands and parameters into the GDC.

A typical initialization program is shown in Listing1.

IC2IClICll

GRAFEX - 32 Power and Ground Pin-outs

+Sv o l t s ground

IC1 40 20
l C2 14 7
l C3 14 7
IC4 14 7
I CS 14 7
IC6 14 7
IC7 14 7
IC8 14 7
IC9 14 7
IC10 1 6 8
I C 11 20 10
I C 12 20 10
IC1 3 9 18
IC1 4 9 18
l C 1 S 9 18
I C1 6 9 18
I C17 16 8
l C 18 16 8
IC1 9 16 8
IC20 16 8

C2 IC15 Cl

IC18IC9

Pl IC19

IC8

02

R8

R7

R6

FIG. 5-PARTS PLACEMENT is shown above. No components
are mounted on reverse side of board.
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Li sting II

This sequence configures the GDCto generate 640 by
400 interlaced video with the video timing parameters
given in Table II. The GDC is designated as master,
dynamic RAM refresh is enabled, and transparent mode
is selected (the GDC is allowed to draw only during
blanked screen intervals). Also the entire screen is
defined as a bit-mapped graphics area w ith the screen
window set to the top of memory When this program
is run, the 7220 beginsoutputting video to the system

Video field rate = 1I641-ls x 262 lines) = 59.637 Hz

Table II
Video Parameters

Liating III

; F 1GD COMMAND

,FIGS COMMAND

;SLOT7

;MAKE SURE FIFO IS EMPTY I

;WDAT MODE

; PATTERN RAM

;CURSOR COMMAND

That's all the space for now We'll conclude thisarticle
next month.

CRT monitor from the random power-up data in the
display memory

A screen clearsequence is shown in Listing 2. This
sequence clears the entire 32,768 bytes of display .
memoryto zeroes in under16ms, or less than the time
required for one video field. This routine can be
modified to clear 128K bytes of display memory by
changing the indicated line to: CPX # $04.

A final sequence of commands and parameters,
shown in Listing 3, draws a rectangle in the center of
the screen w ith the dimensionsof 100 vertical pixels by
100 horizontal pixels.

: L

1 IO EQU $FE
2 ORG $300
3 LOA #1"F2
4 STA 10
5 LOA tI$CO
6 ST A 10+1
7 JSR FIFO
8 LOY tlOI
9 LOA # $ 2 3

10 S TA ( 10) , Y
11 LOA # $'78
12 S TA ( 10) , Y
13 DEY
14 LOA UFF
15 STA (10) , Y
16 STA (10) , Y
17 1NY
18 LOA #$49
19 STA ( 10) , Y
20 DEY
21 LOA U8 1
22 STA (10 ) , Y
23 LOA #$'17
24 STA (10) , Y
25 LOA #$'00
26 STA (10) ,Y
27 1NY
28 LOA #$4C
29 STA (10), Y
30 DEY
31 LOA #$40
32 STA ( 10) , Y
33 LOA tI$ 0 3
3 4 ST A ( 10) , Y
35 LOA #$00
36 S TA ( 10) , Y
37 LOA #$63
::!.8 STA (10) , Y
39 LOA #$00
40 STA (10 ) , Y
41 LOA #$63
4 2 STA ( 10 ) , Y
4 3 LOA #$00
44 S TA (10 ) , Y
45 LOA #$FF
4 6 S TA ( 10) , Y
47 LOA #$3F
4 8 STA ( 10) , Y
49 LOA #$63
50 STA ( 10) , Y
51 LOA #$'00
52 STA ( 10) ,Y
5 3 1NY
54 LOA #$6C
55 ST A (10) ,Y
56 RTS
57 F I FO LOY #00
58 WAIT LOA (10 ) , Y
59 AND tI$04
60 BEQ WA IT
61 RTS

40l-ls
71-ls

121-ls
§H:§

641-ls

200 lines
30 lines
16 lines
16 lines

262 lines

; MAKE SURE F I FO I S EMPTY

;WDAT MODE

;CHANGE TO #$04 FOR 128K

, S YNC COMMAND

;FAST MODE

;F1GS COMMAND

,CUR SOR COMMAND

;MASk COMMAND

, SLOT7

: MAf :E S URE F I FO I S EMPT Y I

Active lines per video field =
VFP =

VBP =
Vsync =

Total lines per field =

Active Line =
HFP =
HBP =
HSYNC =
Total Line Time

: L

1 IO EC'U "'FE
~ ORG :$:·0 3 0 0
;:. LOA # 1"F2
4 S TA 10
5 LOA #tCO
6 STA 10 +1
7 J SF; FIFO
8 LOY # 0 1
9 LOA #$49

1 0 STA (10) , Y
11 DE,'
12 L.DA # 00
1 3 STA ( 10) , Y
1-1 STA ( 10) , Y
15 1NY
16 LOA #$4A
17 STA ( 10 ) , Y
18 DEY
19 LOA #$FF
20 STA ( 10) , Y
21 S TA ( 10) , Y
22 1NY
23 LOA # $l) F
24 STA ( 10 ) , Y
2 5 DEY
26 LOA #1"·OF
27 STA (10) , Y
2 8 LOX #$0 0
29 LOOP LOY # 01
3 0 LOA #$4C
3 1 STA (10) , Y
3 2 DEY
33 LOA #$02
34 STA ( 10) , Y
35 LOA # $ FF
36 STA (10) , Y
37 LOA #$3F
38 STA (10), Y
3 9 1NY
4 0 LOA #$2 2
41 STA ( 10) , Y
42 DEY
43 LOA #$FF
44 STA ( 10) , Y
45 STA ( 10) , Y
46 J SR FIFO
47 1NX
48 CPX #$0 1
49 BNE LOOP
5 0 RTS
5 1 F IFO LOY tlOO
52 WAIT LOA ( 10) ,Y
5 3 AND #$04
5 4 BEQ WAIT
55 RTS
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ale•EQUAliZER
• The ultimate non-lethal defense

weapon.
• In five seconds can immobilize your

attacker, even through heavy clothing.
• Discharges over forty thousand volts

of electricity from a nine volt nickel­
cadmium battery.

• $49.95, Mass 50Al sales tax, $3 .00
shipping and handling. .

1~800·522·2636
FOR ORDERS ONLY

617-871-5611
FOR INFORMATION

Free
holster
with
pur~h~se: ~

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

Cash inon theVideo-Cqssett~ Boom!
START YOUR OWN TV/VCR

REPAIR"BUSINESS
.~ . . at Horne inspore Tim~e

. Now it 's easy for you to
get into this money­

makin g business. Be the
person in demand by the
millions of families who
own videocassette record­

ers-the fastest-growing pro duct in
the home entertainme nt field .

Train at home in yo ur spare t ime for an exciting
career as a TV/VCR Repair Specialist . Experts
show you how to start small at home with low
overhead . Later yo u can go afte r repair business
from hotels, offices, ' hospitals and other
companies who use TVs and VCRs in their
daily ope rations.

Learn how to han dle house calls and shop reo
pairs-everything you need to know to get start­
ed fast . Tools are included with your course so
you get "hand s-on" pract ice as yo u follow your
lessons step by step . Everythin g is explained in
easy-to-understand language, but if there is ever
anything in your lessons you don 't understand ,
you can write or phone your inst ructor and you
can count on getting an aut horitative answer.
Get free facts and color brochure that tell about
home busine ss oppo rt unit ies. No cost. No
obligatio n. No salesman will visit.

MAIL COUPON TODAYl--------------leG SCHOOL OFTVNCR REPAIR, Dept. DE026 •I SlNcr: 1.,1 Scranton, Pennsylvania 18515 I
I Please send me free facts on how I can learn I ~
I TV/VCR Repair at home in my spare time. I 5J
, Name Age__

1
~

I Address I <.0
I City /State/Zip I ~

L!'~n..:..(_...2 .J 87

Haves and needs
I have sent many personal rep­

lies assisting fellow collectors. If
you still need antique radio parts
or information, try one of the fol­
lowing:

Antique Electronic Supply Co.
(1725 W. University, Temple, Ari­
zona 85281) is a good sou rce of
tubes , parts , and books . The Ves­
tal Press Ltd ., (Box 97,320 N. Jen­
son Road, Vestal, New York 13850)
also has a good supply of books
and manuals. R-E

course, suits and bankruptcies
continued on through the 1930's
and into present times.

Other early influences
This column is devoted mostly

to radio. But closely intertwined
with the development of radio
was, of course, TV. The earliest ra­
clio experimenters were just as in­
terested in being able to send
visual as aural messages. Some of
those ideas go back as far as the
1700's, when experimenters be­
lieved that transmitting images
would be easier than transmitting
sound!

"The editors of early radio pub­
lications deserve much credit for
advancingthe state of the radio
art, as well as for fostering interest
in radio. Actually, tile radio maga­
zines, and their learned editors,
were probably the most reliable
sources of information fo r early ra­
dio enthusiasts. Complete sche­
matics, explanations of the latest
circuits, photographs, and
sources for parts were often pub­
lished in those magazines.

In the early 1900's almost all
home-built receivers were built
from information contained in a
radio magazine. With the coming
of commercially-built sets, many
of those magazines disappeared.
Of course, not all radio publica­
tions fell by the wayside. And
among the survivors were the pub­
lications by Hugo Gernsback.
Starting with Modern Electrics
(see Fig. 1) in 1908, Radio Craft in
the 1920's, and Gernsback's Educa­
tional Library, in the 1930's ,
Gernsback's publications were,
and still are, a vital source of infor­
mation for radio enthusiasts and
people interested in all facets of
electronics.

lems and other regulating func­
tions were performed by the
Department of Commerce , and ,
later, by the Federal Radio Com­
mission (the FRC), the forerunner
of our present-day FCC. The FRC
was started by an act of Congress
in 1927, and the FRC began life
with a group of technically knowl­
edgeable commissioners who had
many problems with politicians
who wanted to control-or abol­
ish-the FRC. And the tremen­
dous growth of radio meant that
the FRC had all it could do just to
keep up with technical problems.

Among its many other respon­
sibilities, the FRC regulated the
use of language that might be con­
sidered profane. To a degree, the
FRC could punish persons or sta­
tions for infractions of the rules .
Criminal violations were referred
to the Department of Justice.

Cracking down on pirate (un­
licensed) stations was another of
the FRC's tasks. Dozens of pirate
stations were creating interference
with licensed stations. By the
1930's, the FRC was already han­
dling hundreds of cases per week,
all of which were related to radio
regulations.

Stations were assigned their
place on the dial according to sev­
eral criteria, including type of pro­
gramming and power output. For
example, in 1921, the Department
of Commerce assigned music and
entertainment stations to 360
meters. Agricultural and mete:
orological (weather) reports were
assigned to 485 meters. During the
next few years, stations were as­
signed by their power output.
Lower-powered stations were
placed on the 230-330meter band.
Later, the broadcast band was
lowered to 200 meters.

There were about 15,000 to
20,000 amateur radio operators
(hams) operating in the United
States in those early days. Those
operators and experimenters were
an asset to the industry as well as
to the country, and the govern­
ment always encouraged their
efforts. Unfortunately, many of
their contributions to the develop­
ment of radio remain anonymous.

Patent-infringement suits were
being solved in the 1930's, and that
meant that more 'superheterodyne
receivers could be built. Of



DRAWING
BOARD
Z80 demo program

ROBERT GROSSBLATI,
CIRCUITS EDITOR

TABLE 1-EXAMPLE PROGRAM

Line Address Op Code Source Code Comments

1 0000 AF X0R A Zero the Accumulator
2 0001 260F LD H.0F Set the display number
3 0003 2EA0 LO L.A0 • Set the loop counter
4 0005 7C LDA.H Load the Accumulator
5 0006 03 FF OUT (FF).A Send it to the latch
6 0008 C31100 JP 0011 Go to delay subroutine
7 000B 25 DECH Decrement port count
8 000C 2D OECL Oecrement loop counter
9 0000 C2 05 00 JP NZ0005 Do again if not zero
10 0010 76 HALT End of the program
11 0011 11 838B LD DE,8B83 Preset the delay loop
12 0014 18 DEC DE Decrement the counter
13 0015 C2 1400 jp NZ 0014 Jump back if not zero
14 0018 C308 00 JPOO0B Return if finished

LAST MONTH, WE SHOWED YOU A DEM­

onstration progra!11 for our simple
Z80 circuit. This month, we'll
finish up the demonstration pro­
gram, and then see if we can put
our Z80 circuit to work.

Odds and ends
There are only two other things

to talk about: the way instructions
are printed and the way the pro­
gram ends.

You probably noticed that, in
the Op Code column in Table 1,
the addresses in lines 6, 9, and 13,
and the data in line 11 appear to be
written backwards. To avoid get ­
ting into a lot of messy details,
you'll just have to accept the fact
that that's the way it's done. The
reason isn't really all that irnpor­
tant-certainly it's not as impor­
tant as remembering that It is
done. Your reference book may
give you the answer, but unlike
programming tricks, if the answer
isn't there, the book is not neces­
sarily bad . Not all micprocessors
use that low-high format, either;
so be careful.

About ending the program:
Since all it does is to count from
fifteen down to zero, we could ei­
ther have it go on forever or stop
after a number of runs. Of course,
we chose the latter, and the HALT

instruction in line 10 ends the pro­
gram. After that HALT executes, the
only way to make the Z80 do any-

~ thing useful is to reset it .
z So get an EPROM burned and
~ plug it in . With some LED's COI1­

t; nected to the latch you should see
~ the count go from Fdown to 0 ten
6 times. You'll get tired Of watching
Ci it after a while, but it'll be thrilling
~ the first couple of times-and at
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least you'll know your circuit
works.

Now that we have a working cir­
cuit, what else can we do with it?
By adding a couple of things, we
can make that circuit one of the
most useful we've ever put to­
gether-c-serlouslvl The first addi­
tion is a keyboard, and the second
is RAM. I know it sounds as if we 're
talking about building a complete
computer, but that's not the case at
all.

A keyboard could be located in
th e regular memory address
sPiKe; doing that would make get­
ting data as simple as reading an
address . !'} better way to do it
would be to set the keyboard up at
a pprt address as we did with our
output latch. Of course , you
would access the keyboard with an
IN instruction as opposed to the
OUT instruction we use in the
demo.

Any serious use of that circuit
will require getting data in and
storing it somewhere. Using the
registers for storage is fine for a

demo, but for any serious use, we
need some RAM.

The first thing we need to decide
when adding RAM to the circuit is
where it will be located. Since the
Z80 starts program execution at
power-up (or reset) from address
0000, it's a good idea to reserve
low memory for ROM and high
memory for RAM. A 2K EPROM
might be addressed from 0000 to
07FF, and a 2K RAM might be ad­
dressed from F800to FFFF. In order
to access that additional memory,
as well as the keyboard, you'd
have to do more decoding of the
RD, WR, MREQ, and IORQ lines, but
that's not the real problem. As you
might have guessed, the real prob­
lem is, once again, software.

But let's forget about that for a
moment; let's imagine some of the
spiffy things you could do with the
sort of circuit we've just de­
scribed:
• Look up values in a table.
• Control peripheral devices.
• Test routines for the EPROM.
• Build an intelligent keyboard.



So to get your creative juices
flowi ng, we'll start another con­
test. The rules are simple. Attach a
keyboard (with any number of
keys) to our circuit, add some
RAM, and write a program that
makes the circuit do something
useful-anything you want. Send
me your designs, and I'll publish
the best one that really works. I'll
give you guest space in the col­
umn, and you'll get a free one-year
subscription to Radio-Electronics,
too. So get to work.

Memory wars
Before we begin our next ad­

venture in circuitland, there are a
few things I'd like to talk about.
Although the news will be out­
dated by the time you read this,
you should know that the so­
called computer revolution has
claimed its first major victim. On
October 17, 1985, Mostek was
closed down by its parent compa­
ny, Un ited Technologies. The rea­
son that happened is complicated,
but, in essence, Mostek was a ca­
sualty of the computer-memory
war.

ELECTRONIC
COMPONENTS

Manufacturers of Quality
Electronic Compon.ents

.BATTERY HOLDERS & CLIPS. COILS
• CAPACITORS. CONNECTORS. FUSES
• JACKS. KNOBS. LAMPS· PLUGS
• MICROPHONES. POTENTIOMETERS
• RELAYS • RESISTORS. SWITCHES
.TRANSFORMERS.SPEAKERS. LEOS

• SEMICONDUCTORS • RF COILS

OVER lS .000 DiffEREN T ITEMS IN S TOC K !
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The mainstay of the Mostek
product line was memory, and, as
we all know, the Japanese have
taken most of that market. By
using more efficient manufactur­
ing techniques (which con­
sequently cut prices), Japanese
semiconductor companies have
captured close to 70% of the 64K
market, and an astonishing 90% of
the 256K market. And let's not for­
get that the major users of memory
are all in the computer industry.
When you put those two facts to­
gether, it's surprising that Mostek
didn 't go under even earlier.

The reason I mentioned that is
as a lead-in to the subject of com­
puters in general. The computer
revol ution has been with us for the
last five or six years, and if the
computer revolution were com­
parable to anyth ing in recent
memory, it would have to be the
real-estate boom in Florida in the
early 1970's. Computer manufac­
turers, peripheral manufacturers,
magazine publishers, book pub­
lishers-and just about anything
else you can think of-have all pro­
liferated the past couple of years.

Learn the IBM PC's secrets with the

MICROPROFESSOR 1/88

Students, engineers, or technicians­
Now you can learn micro-processing and
understand the technology which made
the IBM PC famous.
The MPF-I188 features:
• extensive document ation
• 16-bit central processor
• full-size keyboard
• special options

Three tutorial guides cover all capabilit ies.
The ideal training tool! If the IBM PC or
micro-processing are in your future, you owe
yourself an MPF-I/88. Invest now!

onIY$349.9~
Plus- ~,
o Check this box for a _~

10% discount wh en you Dept. RE 028 6
purch..e within twelve 5326 9th Ave. NE
day. . Seattle, WA 98105·3617

For immediate action call TOLL FREE:

1..800..426.. 1044
Full money back - -~/~; I. i
guarantee. ~ _ _J ~ _ =!
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But now we're beginning to see
the bubble burst.

If you 're a regular reader of the
column you've probably noticed
that I don't spend much time talk­
ing about computers. They're
wonderful tools; I use one every
day-but I also use my multimeter
every day. The point is that a com­
puter can do all sorts of great
things for you , and you can learn a
lot by taking one apart. But there's
a lot more to electronics than
CPU's, d isk drives, and software.

Computers can be a tremen­
dous help in designing circuits,
but not all programs are availab le
for all machines. I'd like to tell you
about useful software packages
that make life at the workbench a
bit easier. In order to do that,
however, I have to know which
computers you people out there
are using. Take a few minutes to
drop me a postcard and tell me
what kind of computer you use.
Don't forget to include a list of the
peripherals you have. I'll put all
that stuff together and keep my
eyes open for packages that you
should know about. R-E

Get A Complete Course In

ELECTRONIC
ENGINEERING

8 volumes, over 2000 pages.
including a ll necessary math and
physics. 29 examinations to help
you gauge your personal pro­
gress. A truly great learning
experience.

Prepare now to take advan­
tage of the growing demand for
people able to work atthe engin­
eering level.

Ask for our brochure giving
complete details of content. Use
your free information card num­
ber, or write us directly. $89.95,
Postage Inc luded. Satisfaction
guaranteed or money refunded.

Banner
Technical
Books, Inc.
1203 Grant Ave.
Rockford, IL 61103
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DESIGNER'S

NOTEBOOK
More single-gate designs ROBERT GROSSBLATT

CIRCUITS EDITOR

THINGS ARE HEATING UP IN THE ONE­

gate contest again. I've received a
big batch of new entries the past
few weeks. This month , I'll pass
along a couple of the better ones.

A few months back, you'll recall ,
we were looking for ways to get a
negative voltage from a single­
ended positive supply. At that time
we built a charge-pump inverter
from a 555 and a few discrete com­
ponents. The circuit in Fig.1 shows
an even neater way to get a nega­
tive voltage from a positive supply.
That design uses only a single in­
verter-and there's always an un­
used one in a circuit design. The
circuit was submitted by Don, Bill,
and John from the Companion
Computer Company of Apex ,
North Carolina.

You can use just about any
CMOS inverter for 1C1-a, but a
more powerful IC (like a 4049) will
be able to supply more current.
You may be able to parallel gates to
increase current output, but that
will change the operating frequen­
cy (which is set by R1 and C1) of the
oscillator, hence the circuit's out­
put voltage.

Diodes D1 and D2, along with
capacitors C2 and C3, function asa
voltage doubler. When 1C1-a's out­
put goes high , D1 is forward bi­
ased, so C2 begins to charge. At
the same time , C1 charges up
through R1 . When C1 exceeds the
inverter's turn on voltage, the out-

~ put of 1C1-a goes low. Since D2 is
z reverse biased with respect to C2,
~ C2 has no way to discharge and a
o negative voltage appears at the
~ output of the circuit.
w6 The frequency of oscillation, in
15 conjunction with the current
-c
a: drawn by the load , determines the
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output voltage of the circuit. Simu­
late your load with a resistor of the
appropriate value, and then adjust
R1 while monitoring the output
with a voltmeter.

Our 555 circuit could provide
about 60 mA, but a single CMOS
inverter can't supply anywhere
near the power of a 555. In fact, I'd
be surprised if you could get more
than 10 mA out of it. Even so, that
circuit could save you a lot of grief
when you discover that there's ab­
solutely no way you can get an op­
amp circuit working w it hout a
negative voltage.

As with any charge-pump circuit
(including the 555 version), you
can expect a lot of ripple. That's

not necessarily a big problem, but
you'll have to keep it in mind.

Off-hook indicator
Tim Frazer of Ormund Beach,

Florida sent me the circuit shown
in Fig. 2. He used a single 4011
NAND gate to build a neat indicator
that illuminates when the tele­
phone is off hook. Resistors R1 and
R4 function as a voltage divider
that scales the phone line's output
voltage to a level the gate can han­
dle. Tim says R4 should be ad­
justed so that the input to the gate
is 7.0 volts when the phone is on
hook, and 1.1 volts when it's off
hook. When the phone is off
hook, the output of the gate goes
high, transistor Q1 turns on, and
the LED lights up.

Tim also mentioned that the DC
supply should be separated from
the phone line and that the circuit
shouldn't be powe red directly
from the loop.

In the meantime, here are a few
suggestions to help you get a little
more out of that circuit. First, you
can drive the LED directly and
eliminate R2, R3, and Q1. If the
LED is too dim, use a 4049 instead
of the 4011. Also you shou Id use a
high-efficiency LED.

By using a diode bridge at the
input to the circuit , you won't have
to worry about the polarity of the
phone lines. The diodes will also
help isolate the circuit from the
phone line, so you won't have to
worry about dropping the on­
hook voltage to the point where
the line is accidentally seized.

Thanks again to Tim and the
gang at Companion Computers.
You've earned your one-year sub­
scriptions. R-E



Where's Your ELECTRONICS Career Headed?
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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 Engineeri~g

10570 Humbolt Street
Los Alamitos, California 90720

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. •
All lessons and other study materials, as well as com­
munications between the college and students, are in the
English language. However, we have students in many
foreign countries; about 80% of our students live in the
United States of America.

,----------------------.
I Grantham College of Engineering R-03-86 I
I 10570 Humbolt Street, Los Alamitos, CA 90720 I
II Please mail me your free catalog which explains your I
I B,S. Degree independent-study program. I

I I
I Name AgEL.--_ I ~

I Address I ~
I I ::
I City State Zip__ I ~
L ~-------------~
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CORNER
Cross-country networking

HERB FRIEDMAN
COMMUNICATIONS EDITOR

FIG.l

Enter Mel mail
The best example of that kind of

thinking is MCl's Electronic Mail.
MCI provides many different ser­
vices, but from the communica­
tions point of view the most

LOCAL
AREA

PHONE
LINES

CENTRAL
COMPUTER

sonal computers in homes, of­
fices, and schools.

Or how about teletext, or vid­
eotext, or any other kind of "-text"
service? Most have failed, or they
survive only as an "add-on" to
some other service like cable TV.

The reason for the lackluster in­
terest in most networking is that it
usually isn't a better way to com­
municate: It neither enhances the
way we presently communicate,
nor offers a new and more effi­
cient means of exchanging infor­
mation . Networking appears to be
most successful when it is specifi­
cally designed, not as a substitute
for the printed page, but asa total­
ly new way to communicate, and
when it provides general access to
anyone, at any place, and at any
time.

1 2 3 4
.5 6 7 8
9 10 11 12
1314 15 16
17 18 19 20

.. :.'~.

more conveniently, than anything
that can be sent to him by comput­
er. If he does need reference mate­
rial, he can often get it from a
service manual much faster than
from a computer database. That's
because he can mark pertinent
sections with small scraps of pa­
per, and then flip through the
book to find what he needs. With a
computer, you can never keep
track of where you are.

Even in the area of general-refer­
ence information sources, users
have not rushed to embrace net­
working. Subscription rates to
most services have been sharply
reduced to attract subscribers, yet
one of the most prestigious news­
papers closed its on-line reference
service for lack of use.

Even The Sou rce and Com ­
puServe, whose rates are reason­
able, and who have experimented
with many different kinds of
databases, have a combined mem­
bership of only about 250,000
users, in spite of the fact that there
are an estimated 10-million per-

THE WAY IT'S TOLD IN THE POPULAR

press-newspapers and maga­
zines-we are rapidly on our way
to becoming a "networked" na­
tion. That means that we will be
doing much, if not all, of our daily
information gathering and dis­
seminating via computer net­
works.

For example, a child writing a
composition for school will no
longer have to spend time doing
research in the library; he'll simply
dial up the library's electronic
database from home, using a com­
puter and a modem. Similarly,
we'll no longer need skilled elec­
tronics technicians (or skilled
technicians of any sort); they'll all
be replaced by minimum-wage
workers who can get all the infor­
mation they need on-site by using
a lap computer to access the office
mainframe. Even your accountant
will never have to drop by: He'll
simply use the telephone and a
modem to tap your computer for
your business records.

Networking snags
Boy, does networking sound

great! But that's just the problem:
It sounds great. In actual fact, ex­
cept for a few special-purpose ap­
plications (like getting trading data
on stocks and bonds), general­
purpose networking has been
simply underwhelming.

The problem with networking is
~ that it is often the most inefficient
z means of communication. At its
~ best, networking is often slow,
t3 cumbersome, and inconvenient.
~ Consider for a moment the skilled
6 technician in the field: The knowl ­
~ edge in his head is accessible to
a: him much quicker, and much
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important feature is the electronic
mailbox. Basically, electronic mail
works as shown in Fig1. MCl 's cen­
tral computer can be accessed by
any personal computer- local or
long distance-through the
switched telephone network (the
dial-up system). But instead of
being routed to another party for
voice communications, the user is
connected to the computer's stor­
age system , in which he may store
a document-a note, a letter, or
any text fi le-for automatic trans­
mission at some later time.

The document might then be
forwarded to a computer in an­
other city where i t wou ld be
printed and then delivered by
messenger or by the U. S. mail.
Alternatively, the user might select
conventional electronic-mailbox
service wherein the document
would be stored in the addressee's
"mailbox." When the addressee
dialed up, he would be informed
that your letter was waiting.

As far as the user is concerned
your document is in his "mailbox,"
but actually that mailbox is com-

puter memory just like other com­
puter memory. When the ad­
dressee request his "mail ," your
document is moved from that
memory to the user's computer
terminal via the d ial-up system .

At first glance , an electronic
mailbox might appear as ju st an­
other cute networking funct ion
with no real value, but think about
it. How else could you easily step
around time zones, or deliver an
important document a! an incon­
venient time, or afford a personal
FAX (facsimile) system?

Here in New York I can 't start
calling businesses on the coast un­
til noon, and then my lunch hour
gets tangled with their coffee
breaks. We close at 5 PM; but
that's the middle of the' afternoon
in California. And the middle of
my work day is lunch hour out
there. With electronic mail I sim­
ply don't have that problem. I send
my message electronically, and it is
"picked up" when conven ient. If I
need to send a message overseas I
can use Mel's Telex service.

I can even use the electronic

mailbox to exchange documents
with other editors in my area. If the
creative juices strike someone at 3
AM, he can "drop" his "copy" in
my "mailbox" in the wee hours,
and I can " p ick up the mail" when
the sun comes up.

But perhaps the nicest feature of
electronic mail is simulated FAX. A
major difficulty in electronic com­
munications has always been the
reproduction of tables and charts .
With electronic mail, the receiving
party gets an exact c~py of the
original document. W~ can send
almost anything by e lectronic
mai l, as long as it can be repre­
sented by ASCII codes.

MCl's mail services are not net­
working in the true sense of the
word, because they aren't per­
formed in real time-c-meaning
there is always a delay between the
sending of a document and its re­
ceipt. Nevertheless, MCI accom­
plishes the real purpose of
networking : convenient, unat­
tended information exchange that
is no more difficult to use than ex->' •
isting information services . R-E
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CIRCLE 1QO ON FBEE INFORMATION CARD

BARE-HANDS TUNABLE
"NO TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES
. MONITOR SCANNERS

GOLDEN SERIES

HERE'S A TIP
TJ:tAT'S PERFECT!

AM/FM AUTO RADIO
. AND CB

'Firesti'll'D
00
2-FREE
Probes Included

MHz Dual Trace
Oscluoscope

ME(2URO
(JAPAN)

20

LOWEST EVER
from

$339
• Built-in Component Tester
.6" Square Internal Graticule CRT
• Sensitivity: 5mV - 10V/div:t3%
• Rise Time: 17ns o r less
• Sweep Time: O.2J..ls ~ 0.5s/div:t3%
• X-Y and Z Axis Operation
• 110/220 Volt Operatibn
• One Year Parts & Labo r Warranty

35 MHz Scope/D~laYTrigger$499.oo
Add 12.00 Per Unit for UPS & C.O.D. Charges

TO ORDER CALL COLLECT:
(213i 624·3757

Diplomat International, 453 South Spring St .,
Los Angeles, CA 90013 .

CIRCLE 270 ON FREE INFORMATION CARD

KeproCladIs the quick , easyand tnexpen­
sive approach to home production of
quality printed circuit boards. Minimum

lnvestment required. ,J:?,"UComplete package. ; _.~

KeproCladcomes =.-=
packaged-pre·sensl· ' ,
tlzed negative acting ='
dry film photoresist. \' '~=-::..' I
Extreme ly rugged _..-.
yet holds fine lines. •
Available In two sizeswith one or two­
sided copper foil. Developer Included .
For your local distributor write or call :
1-800-325-3878 1-314-343-1630 (in Missouri)

Kepro Circu~ Systems, Inc ,

630 Axmlnlster Drive,Fenton,MO 63026·2992

CIRCLE 263 e)N 'Ffl EE INFORMATION CARD



STATEOF
SOLIDSTATE
Overvoltage protection

ROBERT F. SCOTT,
SEMICONDUCTOR EDITOR

In the off state, a small current
(the sum of the reference- and
comparator-supply currents) is
available at pin 2. Resistor RG K may
be used to shunt that current away
from the driven circuit. A value of
100 ohms reduces the off-state
drive to about 60 mY.

VOUT

SCRl

2

OUTPUT

MC34062!
MC35062

3.6K

8

r'-----------::1
I MC34061 Vee t

I I
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I 1
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R2) sets the sense-trip level, and
the comparator's output is a func­
tion of Vee-

The trip voltage (VTR1P) equals
2.S(R1+ R2)/R1. When Vee is less
than VT R1P' the output transistor is
off. When Vee is greater, the out­
put tran sistor is on.

H IG H VO LTAG ES STRIKE FEA R IN THE

heart of ci rcuit designers because
damage by a hi gh -voltage CO I1­

dition can easily cause erratic cir­
c u i t oper at i on or eve n cata­
strophic component fa ilure . To
protect circui ts from overvo ltage
co nd itions, M oto rola has intro­
du ced fo ur new lC's th at wo rk with
both positive and negative sup­
pli es. Those lC's sense the over­
voltage condi t io n and almost in­
stant ly "c rowba r" (sho rt circuit)
t he power-supply line; th e dan­
gerous voltage is t hereby reduced
before sen sitive circuitry can be
damaged . One nic e feature of the
new lC's is that an externa l capaci­
tor may be used to program a de­
lay between the on set of th e over­
vo ltage cond it io n and the tripping
of the crow bar. That delay provides
noi se immun ity. The lC's also have
ci rcuit ry that eliminates trip-volt­
age and te mpe rat u re-d rift errors
due to SCR gate vari ation s.

The MC34061 is a three-terminal
device in a TO-92 plastic package.
The basic MC34061 offers a ± 2%
trip-voltage tol erance. The corre­
sponding figure fo r th e MC34061/A
is ± 1%, and its other key param­
ete rs have been t ightened . Other
features of th e MC34061 include:
• 200-mA SCR gate drive
• 2.S-vo lt sense vo ltage
• 2S0-mV hysteresis
• 4--41-volt supp ly voltage

A block di agram of t he M C34061
is show n, alon g w ith a typical ap­
pli cation , in Fig . 1-a. The voltage at
th e co mparator's inve rti ng input
(p i n 3) is (Vee x R2)/ (R1+R2),
whi Ie the voltage at th e non-invert­
ing input is Vee -2.S volts. There­
fore, th e voltage divider (R1 and

Cf)

S2
z
o
a:
t­o
W
--l
W

6
o
-c
a:
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In the on state, the device be­
comes a current source capable of
saturating to within 2.0 volts of
Vce- So, if the device must drive a
high-impedance load, you'll have
to clamp the output to at least 3.0
volts below Vcc-

Resistor RG should be con­
nected in series with the SCR's
gate when you use a power supply
greater than eleven volts. That gate
resistor limits the power dissi­
pated in the IC to about two watts.
It also protects the IC if the SCR
fails. The data sheets for the
MC34061 supply detailed informa­
tion, including nomographs, on
selecting an appropriate SCR and
gate resistor.

The delay provided by capacitor
COLY is a function of R1, R2, CDLy ,

as well as the nominal supply volt­
age and the value of the over­
voltage. The magnitude of the
overvoltage condition determines
the rate at which CDLy charges up
to the reference voltage (2.5 volts) .
So, for given values of .R1, R2, and
COLy, the delay decreases as over­
voltage increases. The time (in mil-

Send to ISCET, 2708 West Berry Street,
Fort Worth, TX 76109 for information .
Name _

Address _
cnv _
State __ Zip _

__ Copies at $5 (plus $1 postage)

__ Send material about ISCET and
becoming certified.

liseconds) may be found from thi s
equation:

R1 x R2x COLY
TOLY = R1 + R2 x

In (Vee-Vee (NOM))

Vee-VTRIP

Motorola provides a nomograph
that simplifies determining th e
time delay for various values of
COLY at supply voltages rangin g
from 6.3 to 40 volts . In a typical 5­
volt supply, R1=1,8K, R2 = 2.7K,
Vcc=5.0 volts, and VT R1P =6 .25
volts.

The MC34062 and MC35062 are
similar devices with built-in trip­
point sensing. They come in eight­
pin dual-in-line packages (DIP's).
The MC35062U comes in a ceramic
DIP and operates over the military
temperature range of - 55 to
+125°e. The MC34062P1 (ceramic)
and MC34062U (plastic) operate
over the commercial temperature
range of 0 to + 70°e.

The MC34062 and MC35062 are
very similar to the MC34061. They
differ from it in that the y include a

: I
In·depth Invenlory - Induslrlll & Receiving Tubes
He'e a'e 2 dozen exemples

3-400Z 585.00 8122 $130.00
3·500Z 85.00 MRF450 12.95
5728 61.50 MRF454 18.95
811A 12.00 MRF455 14.95
61468 8.75 MRF492 19.95
M2057 15.00 6LF6 8.26
8950 12.75 6JS6C 7.46
807 5.75 6KD6 8.26
6550A 8.75 6MJ6 8.38
4CX2508 60.00 8417 8.38
6DJ8 2.75 7360 13.95
68838 8.25 6CA7 5.55

Mllor Manulecturers Factory Boxed and Full line ot
Sylvania ECG Replecemenl Semlconduclors

@[Em.[O~e nell

CIRCLE 284 ON FREE INFORMATION CARD

built-in vol tage divide r, as shown
in Fig. 1-b, th at allows th e user to
program a trip voltage ran gin g
from 3.5- to 40-vo lts De. By con­
necting th e input vo ltage to a sin­
gle pin , an MC34062/M C35062 can
trip at 5, 10, 12,15, 24, or 28 volts. By
inter-connecting pin s, ground ing
th em , or both, th e user can selec t
120 oth er trip voltages ran ging
from 3.483 to 39.064 volts.

For more informati on co ntact
yd u r local M otorola represen­
tative, o r write to Motorola Semi­
conductor Products, Inc., P. O. Box
20912, Phoeni x, AZ 85036.

DAC manual
The CM O S OAC App licat io n

Guide is a comprehensive 63-page
guide to CM OS di git al-to-an alog
converters (DAC's). It covers th e
th eory, oper at ion , and app l ica ­
tions of DAC's. Also di scu ssed is
basic DAC circuit design , and the
meaning of spec if icat io ns like glit­
ches, output-leakage current, and
power-suppl y rej ecti on .-Analog
Devices, P. O. Box 289, Norwood ,
MA 02062. R-E
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No costly s chool. No commu ting to class .
The Original Home-Study cou rse pre­
pares you for the "FCC Comme rc ial Radio­
telephone License" . This valu able license
is you r "ticket" to thousands of exciting
jobs in Communications. Rad io-Tv. Micro­
wave. Co mputers. Radar. Avon ics and
m ore! You don 't n eed a college degr ee to
qualify. but you do n eed an FCC License .
No Need to Quit Your J ob or Go To School

This p roven cou rse is easy. fas t and low
cost! GUARANTEED PASS - You get your
FCC License or mo ney refunde d . Send for
FREE facts now, MAIL COUPON TODAY!

r----------------------,
I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept . 90 I:s:
I P.o, Box 2223, San Francisco, CA 94126: »
: Please rush FREE details immediately! I ~
I NAME I :r:
I - - I ~

I ADDRESS_ - - - - I ~
L~~~ ~~~~~~_J m
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MARI{ET CENTER

CLASSIFIED AD ORDER FORM

FOR SALE
TI-99/4A software/hardware bargains. Hard-to-find
items. Huge selection. Fast service. Free catalog.
DYNA, Box 690, Hicksville, NY 11801.

TUBES: "oldies" latest . Suppli es, compon ents ,
schematics . Send SAS.E. for catalog. STEIN·

METZ, 7519 Maplewood Ave., R.E., Hammond, In­
diana 46324.

CABLE-TV FILTERS for elimination of undesirable
signals. (50 dB notch) Channels available: 2 through
8; 14(A) through 22(1). Send $20 each. Money back
guarantee. Quantity discounts. CATV, Box 17621 ,
Plantation, FL 33318.

CABLE-TV co nverte rs and descramblers. Low
prices, quality merchandise, we ship C.O.D. Send
$2.00 for catalog. CABLETRONICS UNLIMITED,
P.O. Box 266, South Weymouth, MA 02190.

ZENITH SSAVI Manual. Original manual used by
technicians. Theory of scramb ling , schematics,
parts list, repair for UHF and cable. For speedy
delivery send $15.00, cash or money order. BAY
STATEELECTRONICS, P.O. Box 263, Accord, MA
02018.

To run your own classified ad, put one word on each of the line s below and send this form along wi th your check to :

Radio-Electronics Classified Ads, 500-B Bi-County Boulevard , Far mingdale, NY 11735

PLEASE INDICATE in which cat egory of c lassified advert ising yo u w ish your ad to appear. For
special headings, there is a surcharge of $23.00.
( ) Plans/K its () Business Opportun ities () For Sale
( ) Education/Instruction () Wanted () Satellite Television
( )------------- --- ------- -

WHOLESALE audio, video, telephone accesso­
ries, antennas, cartridges. Free catalog. (718) 897­
0509 D & WR, 68-12 110St., Flushing, NY 11375.

CABLE and subscription TV secret manual. Build
your own descramblers, converters. Instructions,
schematics for sinewave, inband/outband gated
sync , SSAVI-(HBO, Showtime , Cinemax UHF,
etc .) Sen d $8 .95 to CABLETRONICS, Box
30502R, Bethesda, MD 20814.

Sp ecial Category; $23 .00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or cred its for ty pesett ing errors can be made unless you cl early print or type your
copy.) Rates indicated are for standard style classifi ed ads on ly. See below for additional
charges for speci al ads. Minimum: 15 words. .

LINEAR parts, tubes, transistors-MRF454 $16,
MRF455 $12, MRF477 $11, MRF492 $18. Catalog.
RFPC, Box 700, San Marcos, CA 92069. (619)744­
0728.

TEST Equipment, reconditioned. For sale. $1.25 for
catalog. WALTER'S, 2697 Nickel, San Pablo, CA
94806. (415) 724-0587.

2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($4 2.75)

16 ($45.60) 17 ($48.45) 18 ($51 .30 ) 19 ($5 4 .15 ) 20 ($5 7 .00)

2 1 ($59.85) 22 ($62.70) 23 ($65 .55) 24 ($68.40) 25 ($71.25 )

26 ($74.10) 27 ($76.95) 28 ($79.80) 29 ($82.65) 30 ($85.50 j

31 ($88.35) 32 ($91 .10) 33 ($94.05 ) 34 ($96.90) 35 ($99. 75 )

We accept MasterCard and Visa for paymentof orders. if youwish to use yourcredit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

ELECTRONICS catalog. Over 4,500 items. Parts &
components. Everything needed by the hobbyist or
technician. $2.00 postage & handling. (States only),
refundable with first $15.00 order. T & M ELEC·
TRONICS , Dep t. R, 472 East Main Street,
Patchogue, NY 11772. (516) 289-2520.

SCHEMATICS: Radio receivers 20's/60 's. Send
br andna me, Mo de l Number, SA SE. EARL
SCARAMELLA, Box 1, Woonsocket , RI 02895 ­
0001.

TV Tunable notch filters, Free brochure. O.K. VID­
EO, Box 63/6025, Margate, FL 33063. (305)
752-9202.

OLDTIME radio programs on high quality tapes.
Comedy! Adventure! Music! Free catalogue. CARL
F. FROELICH, Heritage Farm, New Freedom, PA
17349.

FREE Importer accessories catalog, video, audio,
others. With business card write 17 BANNER
COURT, East Brunswick, NJ 08816.

RESTRICTED Technical Information : Electronic
surveillance, schematics, locksmithing, covert sci­
ences, hacking, etc. Huge selection. Free bro­
chure: MENTOR-Z, 135-53 No. Blvd., Flushing, NY
11 354.

LASERS and nightvision surplus components. Free
catalog. M. J. NEAL COMPANY, 6672 Mallard Ct.
Orient, OH 43146.

Card Number Expiration Date

RESISTORS: V,W, 'l2W, 5%, C.F. $0.03. 1% Metal­
films, Custom wirewounds, capacitors and other
co m p o ne n ts . JR INDUSTRIES, 58 34 -H
Swancreek, Toledo, Ohio 43614.

Mull l-Ch annell.9to 2.7 GHz
40dB Gain True Parabolic 20 Inch Dish

Comp lete System $84.95 (Shipp ing Incl.)
Dealerships. aty.Pr1cln g. Replacement Parts

I'llllIIpa-Tech ElectronICS
P. O. BOl 3'772 • ",oent.. AI85087
lB02) 947·7700 113.00 Cr.dll,1Iphone ordersll
MlSterCard• Vise. COD''

ASSORTMENT #10~onsi sting of TOKO
Coils 144LY-120K, 520 HN-3000023, BKAN­
K5552AXX (2); PCB; transistors, 2N3904
(2), BFQ85 (Sub); IC's 781 2, 741 23,
MC1330A1 P; diodes IN914, IN5231B. Only
$25.00. Coils (only) $8.00/set, AC Adapter
$6.00. Free shipping. MCNisaJCOD. Toll
free 1-800-821-5226 Ext. 426 (orders). JIM
RHODES, INC. , 1025 Ransome Lane, King­
sport, TN 37660.

SignaturePlease Print Name

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUTTHIS INFORMATIONWILL NOT BE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$2.85 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in 6
issues; iO% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for
individuals who want t buy or sell a personal item) $2.30 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME so:!in bold caps at no extra charge. Additional boldf ace (not available as all caps) 50¢
per word additional (20% premium) . Entire ad in boldface, add 2b% premium to total price. TINT
SCREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD
PLUS ALL BOLD FACE AD: add 45% premium to total price. EXPANDED TYPE AD: $4.30 per word
prepaid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE
EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" x 2W'­
$310.00; 2" x 2W'-$620.00; 3" x 2W'-;-$930.00. General Information: Frequency rates and prepayment
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER
WITH PERMANENT ADDRESS AND Pf!ONE NUMBER. Copy to be in our hands on the 12th of the third
month preceding the date of the issue. (i.e., Auqust issue copy must be received by May 12th). When normal
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day.

- ---=---- 1_- _ _ -_----

(J)
o
Zoa:
I­o
W
...J
W

o
is
-ca:

96



RCA 36 CHANNE L CONVERT ER CH . 3 OUTPUT ONLY 29.95 18.00 ea.
PIO NEER WIRELESS CONVERT ER OUR BEST BU Y 88.95 72.00 ea.
LCC-58 W IRE LES S CO NVERTER 92.95 76.00 ea.
JERROLD 45 0 W IRELESS CONVERTER CH. 3 OUTPUTONLY) 105.95 90.00 ea.
SB ADD-ON UN IT 109.95 58.00 ea.
BRAND NEW - TRIMODE UNIT FOR JERROLDS Call for specifics

MI NICODE N-12 109.95 58.00 ea.
MINICODE N-12 VAR ISYNC 119.95 62.00 ea.
MI NICODE VARISYNC W / AU TO ON-OFF 179.95 115.00 ea.
M -35 B CH . 3 OU TPUT ON LY 139.95 70.00 ea. .
M-35 B W /AUTO ON-OFF CA LL FOR AVA ILABILITY 199.95 125.00 ea.
MLD-1200-3 CALL IF CH . 2 OUTPUT) 109.95 58.00 ea.
INTERFERENCE FILTER S - CH. 3 24.95 14.00 ea.
JERROLD 400 OR 45 0 REMOTE CONTRO LLER 29.95 18.00 ea.
ZE NITH SSAVI CABLE READ Y (DEALER PRICE BASED ON5 UNITS) 225.00 185.00 ea.
SPECIFY CHANNEL 2 or 3 OUTPUT Other products available - Please Call

DESCRAMBLERS for downconverters. High gain.
Send $2.00. RB ELECTRONICS, P. O. Box 643,
Kalamazoo, MI 49005.

TOKO IF transformers and coils used in video cir­
cuits. Transformer BKAN K5552AXX, $1.80, E520­
HN-300000023, $1.00, 144LY-120K, $1.00. Spec
sheets with order. Add $1.00 PH. CP ELEC­
TRONICS P.O. Box 9056, Midland, TX 79708.

• •
NOW SOLVE THOSE ELECTRONIC AC AND DC
MATH PROBLEMS ON YOUR COMMODORE 64

[2]
SOLVEFOR InductIVereactance. c..pcmve reactance. lotalImpedance.
resonant nequenoes.bandwidth.vectorsolutionsR· ...Pandp. ...R.O. decibel problems. Ohmslaw lime constants. chargeoncapact crs
snewaveccwerstons. H.Tand l pilds. transtcrmer renncnsncs and
much more

11995 designIhosecirtuils lodaywith Electro · Math 11995
sendcheckor money order today

Electro-Math. P.O. Box 5906, Sherman Oaks, Ca. 91413

CABLE-TV converters-All major brands. Wireless
remotes with volume, wired remotes. Cable and vid­
eo accessories. Cablemaster distributor. Lowest
prices. Ship C.O.D.. Catalogs $3.00. SONE ASSO­
CIATES, 5 Broadway, Suite 201, Troy, NY 12180.
(518) 274-0608.

TUBES $2.49, IC's 33 cents, 1% resistors 2 cents,
SASE brings lists. ADNF, 6690 7 Mile So., Lyon, MI
48178.

TELECOM software for Commodore 40 00 /8000.
ARIEL SOFTWARE, LTD., 210 N. Bassett ,
Madison, WI 53703. (608) 258-7065.

MAKE yourvideo system 100% cable ready with the
Quest Video Interface. CH3 Input, audio and video
outputs. $129.95 Credit Card and COD orders ac­
cepted. QUEST INTERFACES, 22931 Edmonds
Way, Edmonds, WA 98020. (206) 775-2110.

MOBILE telephone using your 2-way radio, plans
$9.95, with PC boards $19,95. Parts available.
CURRENT DEVELOPMENT CORP., Box 384 ,
Westmoreland, NY 13490.

LIGHT chaser, color organ controller, rope lights,
triggerable neon power supply. DESIGN SPECIAL­
TY, Box 1995, Huntington Beach, CA 92647.

CORDLESS-phone interference?We'vegot thean­
swer. Have a radar speeding ticket? We can help.
Home phone extension in your car? Youcan have it.
50-page color catalog airmailed $3.00. DBE, P. O.
Drawer G, Waikiki, HI 96830.

INDIVIDUAL Photofact-folders # 1 to # 1400. $3.00
postpaid. LOEB, 414Chestnut Lane, East Meadow,
NY, 11554.

DRAMS 41256 150ns for your PC memory expan­
sion $2.90. COMPUSOURCE, 34 Main Street, MA
02148.

Quantity Item Output
Channel

Price
Each

TOTAL
PRICE

.- -.

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE - I, the undersigned, do hereby declare under
penalty of perjury that all products purchased,now and in the future,will only be used on cable
TV systems with proper authorization from local officials or cable company officials in
accordance with all applicable federal and state laws.

- -- . . --
Pacific Cable Company, Inc.
7325V2 RESEDA BLVD., DEPT. #.lil.. • RESEDA, CA 91335

(818) 716-5914 • No Collect Calls • (818) 716-5140

IMPORTANT: WHEN CALLING FOR INFORMATION
Please have themake andmodel # 01 theequipment usedin ourarea. Thank You

RADAR detectors, CB's, scanners. Up to 50% off!
Free price list 1-800-237-2897 COMPUTRONIX
1-312-729-2897. VISA, MIC, Amex, Checks.

CATALOG: Electronics components at budget
prices for students, hobbyists and industry. Send
$2 .00 P&H (refun da ble) . BUDGET ELEC­
TRONICS, Box 1477, Moreno Valley, CA 92388.

BUGGED? Wiretapped ? Find out fast. Counter­
measures equipment catalog $1. CAPRI ELEC­
TRONICS, Route 1R, Canon, GA 30520.

REBUILT picture tubes, monitor tubes, CRT's \02 or
less than new pr ice. VIDEO ELECTRONICS,
510-8th Ave., San Diego,CA 92101.(619)232-4422.

CATALOG: Many cable converters. Example: N12
Minicode $98.00. TV and cable pulse descrambler
kits $79.00. Assembled $120.00. Satellite systems,
microwave converters. Surge and RFI protectors
assembled 15 ampere $49. Hobby kits $1. MINUTE
KITS, Box 531, Bronx, NY 10461.

MICROWONDERLAND. Commodore computer
parts! KIM-1 computers, accessories! Thousands
IC'sby mail! Free 64K DRAMsets! Discounts! Cata­
log-$3.00! K. BOUFAL-CONSULTING SER­
VICES, 244 Fitzwater,Philadelphia, PA19147. (215)
925-6469.

TUBES, name brands, new, 80% off list, KIRBY,
298 West Carmel Drive, Carmel, IN 46032.

PHILIPS wireless remotes with volume $125. Pan­
asonicwireless remote $99. DR2 and ORX remotes
only $90. REDCOAT ELECTRONICS, P.O. Box
28504, Jamaica, NY 11128. (718) 459·5088.

IBM-PC compatible. 384K, keyboard, drive, 135W.
Unused. $700.00. RICHARD, (617) 792-9507.

California Penal Code #593-0 forbids us
from shippi ng any cable descramb ling unit
to anyone residing in the state of California.

Prices subject to change without notice.

PLEASE PRINT

_ _ ___ _ _ Zip, _

o Money Order

SUBTOTAL
Shipping Add
$3.00 per unit

COD & Credit
Cards - Add 5%

TOTAL

o Visa o Mastercard

s::
:x>
:II
o
I
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Increase channels, range, pr ivacy! We spec ialize
in frequ enc y expanders , speech processors, FM
conv erters, PLL & slide r tr icks, how-to boo ks,
plans , kits. Expe rt mail -in repai rs & conver sio ns.
16-page catalog $2.

CBC INTERNATIONAL, P.O, BOX 31500RE.
PHOENIX. AZ 85046 (602) 996-8700

PLANS & KITS
HI·FI speaker kits , auto speaker systems and
speaker components from the world's finest man­
ufacturers. For beginners and audiophiles , Free lit­
erature. A&S SPEAKERS, Box 7462R, Denver, CO
80207. (303) 399-8609 .

CATALOG: Hobby/broadcasting/1750 Meters/Haml
CB: Transmitters, amplifiers , antennas, scramblers ,
bU\jging devices, more! PANAXIS. Box 130-F3, Par­
adise, CA 95969.

CRYSTAL radio sets, plans, parts, kits. Catalog
$1.00 . MIDCO, 660 North Dixie Highway, Hol­
lywood, FL 33020.

BUILD this five digit panel meter and square wave
generator including an ohms, capacitance and fre­
quency meter. Detailed instructions $2.50. Refun­
dable plus 50 cents. BAGNALL ELECTRONICS ,
179 May., Fairfield CT 06430.

FILTER designer kit. a variable gain state variable
filter. May be reconfigured to build most of the cir­
cuits in Don Lancaster's book, '~ctive Filter Cook·
book." $24.95. Indiana residents add 5% sales tax.
KEY ELECTRONICS, P.O. Box 1, Red Key, IN
47373.

METAL detector, very sensitive, build for under
$15.00. Plans $2.95. POWELL, 1162 June Drive,
Xenia, OH 45385.

CABLE·TV notch filters. Super-simple helical reso­
nator design. Plans, $1.00. BRYON ECKERT, 974
E. 700, N. Provo, UT 84601.

GAS detector kit, LED bargraph disPlar.$39.95. For
listing of other kits send SASE. 0 .0 . . INC., P. O.
Box 205, West Union, OH 45693.

TRIPLE output power supply ki t. Includes PC
board. all parts and cabinet, $74.95. VCR amplifier
kit. $24.95. (CA residents add 6.5%) Catalog $1.00,
refundable with order. CAS ELECTRONICS. 1559.J
Amar Rd.. Suite 457, West Covina, CA 91792.

PC/XT compatible three boards set, motherboard ,
graphic, and disk card $225.00. Less IC version
$115.00. Brochure available. AMT TECHNOLOGY,
1020 Bay Area Blvd., Suite 210, Houston ,TX 77058.
(713) 480-9506.

~ DIGITAL FOR

~~ REVERB ORGANS

ADJUSTABLE DELAYS' MULTIPLE INPUTS
11 BIT ACCURACY • HIGH SIN RATIO
VERSATILE • QUIET' MANY USES

Sendfor complete information
SONIC CREATIONS INC.

P.O. Box758, Cortez, Colorado81321

PROJECTION TV ... Convert your TV to project 7­
foot picture ... Results comparable to $2,500 proj­
ector. Totalcost less than $30.00. Plans and 8" lens
$19.95. Illustrated information free. MACROCOMA·
GG. Washington Crossing, PA 18977. Creditcard
orders 24 hours (215) 736-3979 .

CABLE·TV converters: Jerrold products lnclude
"New Jerrold TRI·Mode" SB·3, Hamlin . Oak VN·12,
M·35-B, Zenith , and more . UHF deluxe II kits.
(Quantity discounts) 60 day warranty. Only our con­
verters serviced. For fast service C.O.D. orders ac­
cepted. Send SASE. (60 cents postage) or call for
info (312) 637·4408, HIGGINS ELECtRONICS,
5143·R W. Diversey, Chicago, IL 60639. No illinois
orders accepted

DIGITAL KLOCK KIT plays 1-of-12melodies each
quarter hour. Displays time, date, and other fea­
tures. Send $2.50 for assembly plans and pricing to
KERBER KLOCK KO., 36117 Hillcrest, Eastlake,
OH 44094.

TESTER: a multi purpose tester capable of testing
the condition of a diode, capacitor, LED, and tran­
sistor. (PNP. NPN. power trans). Continuity. It's sim­
ple but effective ckt, Limits the max. Current to
under 5MA so that even sensitive devices may be
tested safely. Build for $10/ less. send $5 for plan
including electronics components. SESTEX CO.,
BOX 23094, San-Jose, CA 95153

SATELLITE TELEVISION
UNCYPHERS American and Canadian satellite or
cable. Latest technology available . Plans and
boards, kits or complete. Send $5.00 for catalogue,
refundable on order, to PILGRIM VIDEO PROD·
UCTS, Box 203 Oak Street, Pembroke, MA 02359.
(617) 826-8704.

COMPLETE Satellite -TV System . Dish receiver
and down converter. New cond ition $1,250 .00.
Cashiers check please . LARRY POWELL, 608
Main, Terrell, TX 75160.

CONVERTER des cram bier schematics, service
manuals, cable and satellite, New Oak Cable de­
scrambler $35.00, varisync units $45.00. No Colo­
rado sales. Call (303) 634-6666 for special wants.
PONDEROSA COMPANY,2408-A East Platte, Col­
orado Springs, CO 80909.

SATELLITE Receiver kit-Complete with PCB,
chassis, ali components and parts, with downcon­
verter completely assembled and tested . 24 chan­
nel tunable video and audio. Breakthrough proven
straight forward design, requires no special tools.
Only $180.00. TECHK IT 1111 W. EI Camino Real,
Suites 109·141, Sunnyvale, CA. 94087. VISA, Mas­
terCard. Money back guarantee.

CABLE·TV Secrets-the outlaw publication the ca­
ble companies tried to ban. HBO, Movie Channel,

74128
74151
74183
74365

74LS158
74LS174

74LS257
74LS273
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Cypher IV Micro-Controller Kit · 112;.50
• 4 MHz. 8· Bit Micropr ocessor'
INAT , NS8073J
• Con trol Basic Interpreter On-Ch ip
• Auto-Start Oper~tion At Power-On:~~~m:~~ Mc':,~~IM9~ ~~~?a'\ Link
• 24 Bi·Dir.cflonaII /O L,n.s (8255AI
• RAM M.mory-2K Expandable To 16K
• Eprom Memory-E xpandable To 16K
• Built In Eprom Pr~rammer

: b~~6~:rM~~I~~i~~n61~~t:"7~~kUP

74SC374·0 Type Flip-Flop, Nc rvtnv
74SC533·Tranaparent Latch-Inverted
74SC534·0 Type Flip-Flop, Inverted
74SC540·OClal Buffer/L ina Driver·lnv
74SC541 -OCtal Bufferl Line Driv.r·N/I
74SC583 -Transpar.nt Latch, Inverted
74SC564 ·D Type Flip-Flop, Inv. rt. d
74SC573 ·Transpar.nt Lalch , Non/l nv
74SC574·D Type Flip-Floc. NOn/ln v
Oata Beok For All Abcv••'s. . . 2 50

UHF-TV PREAMP
(.... 'ealured in Radio Electronics Marchi
May articl.s, 1982)
This inexpensive antenna mounted pre ­
amp can add more than 25 dB of gam to
your system. Lots of satisf ied cust~me's
and repeat orders lor thIS high qualIty kit,
which includes .11 compo nent parts. PC
BD, ca.e. Pc....r Supply and Salun $34 .50
Assembled Version S57.50

:~~.~:~~~~t;ll"J~~~~~B/:::8nuJ
All Kits Contain S F Connectors. Joo to 75
OHM Balun 300 OHM Terminal Block 2 FI
75 OHM Palch Cord.2 Ft300 QHMTwin L.ad.

~~~~ IC:g~e2~~~~n£1~~~d~~t~n~1
The Above Plus 25 Feet CoaXial Cable And
Mounting Hardware For Ind oor Wall /Ceiling
Installation
Mod.I.4ll8O-S2.~5 Includes All 0 1
The Above Plus 25 Feet Coaxtat Cable And
Attractive Expandab le Polel U-Bolt Fo r

~a;J~r~~~g.S~~~;~~~cludes All Of
The Above Plus 65 Feet CoaXial Cab le And
All Necessa ry U-Bolt Hardware

T_a: MICRO-MART accelllS Visa. MC and telejlhcne COD's MII.mum c.def $10.00. Shipplng- ­
U.S. c.ders. $2.00 Canadaand other COOltnes $350 (IIlCludes ins) Shflllll"O rate adjusted where
applicable. NJ residents add 8% sales tax.

I'C.o-UIT • 5lII CEIT.AlIIE.. WESTfiELD• .., 17011 • (21111 .1'....

20 Cent (,20) 74SCXX
Series Special
• Octallntertace Clrculta
• Equivalent To 74LSXX S.rl ••
• Low Po_r lBO-CMOS Technology
• Short Propagation Delay
• Improved NOI•• Margine

;4~r3~~fr~rkI~~~~:g~~e·r~~:tl~~~d
74SC138·1 Of 8 lnverted Decoder
74SC139 ·1 0/4 Inv.rt.d nec ocer
74SC237·1 Of 8 Non·lnv.rted. Latched
74SC238· 1 Of 8 Non·lnverted
74SC239-1 014 Non-Inverted
74SC240-Octal Buffer/L ine Dr!ver-Inv
74SC241- OCtal Buffer/Line Or!ver-N/I
74SC244 'Qc tal Buffer/Line Drlver -N/ I
74SC245- OCtal Bus Transceiver-Non '!
74SC37 3-Transoarent Latc h-Non/l nY

r;;h lp_c a ps-.:~et 0 4.2 Each 2.7 & 3.3pl· 1.00
.33ul l00V Dip Mylar 10/1 .00
IN4004 Dlod. s 3011.00

PoIs·l Mef. Linear Tarrar 5/ 1.00

~~I'g~,DI'1: 'b"';fr Be~~~J~~%2:2~1g:gg
Prol.ct ~OI</ LI:rFor D.t.ctor. , .. , .. . , . 1.95
Miniature Speaker For peteetcr . . , . , , . , , . , . .65
ExtenSive Construc tion Art icle For Det. $1
TV Knobs, .. , , 15/1 .00

¢~ti'~~iJQ-~~~~ ~~~N~S) io.i ·K ··bH~
Q-300V) 2.95

6V Miniatur e Gear Motor ~ 50
RFChokM-l .8ul1,8.2uh, I 2ul1, 22u,,"10/1 .00
40 Pin Flat Cabl. so cket Conn. ctor/Hood .40
50 Pin Flat Cabl. Socket Connector/Hood .50

lJi:~~ 2~n~:~~:[~~~'~~t~(3M) .. ' ,'~/i:gg
I ,5AMP 50V Bridge~, T05 Pkg) , . . , . .50

~;~::W~~;::t~en~rc~ugT~~~.,. E~
22 1-42. 221·43 , 221-45 , 2m8. 221-89 ,
221'79,221 '87 ,221-98.2 21-104.221-105.
221-106,221-140

~~W,~~;'~~I:'~D~:;;~;~:~J.~:~g
W1negard4 Bay Bowl ie UHF Antenna'1 9.50
IC Storage jpui¥/. Box (Holds) 30 lC's-1.75

';'~~~oJ. ~o1l o~r,{n/'<~\Z ~t~ &~~a~
~~~1'l>3~cr\i~~ 1~~~~rf~=
100 OHM. lK, 10K, 25K,~K, 16'bK .. . 4/S1
Heat sensit ive SWltch/150' C 10/1 .00
Mixed Coil Ass·, 10/ 1.00
Buzzers 3/1 .00

g~:~ ~:::::~; l~to~ : : : : : : : : : : : :::~gi1 :gg
Ch~ cWi (33Op~ 20/ 1.00

~RF'~, lH=G~:~o=or '101i :58
ICAss'l (Hobby Grade, Some Mark.d)·30/S I

t~1ggg · : : : : : : · : : : : : , : : : , : : : : : . : : : : : : : ~ g
AM/F~ . R.~di.O IC (~22.04. :-"/S.pecs;~~r~

IC Socketa
8 PIN/.07 14 PIN/ .13 18 PIN/ .' 6

18PIN/ .17 2OPIN/ .19 22PIN/ .21

l~~~;,~tisPI~~(~INto~~onC~?hrIN/ }~
tr~~.;'i:~'Jl~~r l~Y(6: ·,C~.m~~.~A nnl, 3/t :~
Jumbo Red LED's-Olffused Len s, Prime (TI),
All l000t>P"me-15/S' . l00/S6.1.ooo/S57 .50

f;~~?~;~i~8;~~litteR~~c,:inCiD~r~1FOo~
Pms Made When Each~y Depressed. , . 4.9 5
DIp SWltch-12 PosIt ion, . .. , ,." 2/ 1,00
DIp Switch-8 Posit ion . . . . . . . . " . 4/ 1.00
Keyboard Push Butt on Tops 30/1 .00
AudioCabl 30 FeeVl .00
22AWG Wir. ,.. . .. 50 F••Vl .00
27AWG Wire " , 50 F••Vl .00
Mini Lubri cator (& Lubricant) 1.00
Molex Pms(7 Pin/Stripj I00/S2,soo/S4.I KiSS

~f~~~~1?~~~71UdjoPow.,AMp·.·..·. 411 :~
Rotary SWitch (5 POSition, SA 125~·311.00

?~a5"13~1~~ra~~':3r~g~~:~i~~~-~.~;
11 LED Ber Graph Dlaplay·2-3/4 ". Recl

~~~(~~I!X~=.;-:.::f~:.:Ca~~
W1redFQ«(r.s'J.9V.1SV.18n,R~Shpg .. , 895

~~U P'1~~I'fr~~f~~":~~~~. .~ . ~.~ : : : : 1:~g
12V Center Tap Transformer , , 2.95

~~~2r~ .~r.i~~~: .~~.iC~ . ~ ~~~~~t Jg~)l ~65

l~gg~l~gg~1~~~ : : : : : :-: : : 1&i1 gg
Zener Diodes-20V l W , . , 30 / 100
Zener Diodes-13 V 1WGlass 30 / 100
2560.0KC Cryslal. .. . . .. .. .. .. . . .. . .50
357954 5 Color BurSICryslal/HC-181 50
1.0 Mhz Cryslal 1.95

¥g~A~~~~~~s i Sern)': . : : :: ': . : : ' ; (j/ ~ '~
T018 H.aISinks(Bern) 10/1.00

~~~rr~~:~~~r~~~~ .~~.P' .(.A~J~tl2
00 22ul 1°OV !' 821" " ' " 30/ 100
00 27ul l00V 272 30/1.00
.0033ul l00V 3321. 3011.00
.0039ul I oo v 1392! . .. .. 301100
.00 56ul l 00V 562 .. . . 301100
00 82ul l00V 822 .. .. .. .. 3011 00

:1~/:~~C~~~I~~~~ ..:::::· .:::~g~ ~ gg
1000ul 185V TWist Lock . . . . . , . . , . .. .. 1.00
3200uf SOV(Ideal For Powe r Supp lieS)-1,00
5600u1 25V (Comp Grade 3·5/8 ··X I )-3/1 .00
,1uf SOV MonohthlCS 10/1 .00
.01 uf 50V Mono lithl cs , . , 20/ 1.00

15 Pin Heeder & Mating Socket,
Vert MT/PC

8~~;a?8r~~'OiCi ll.ior :·.:: : .': : : .. . : 5/' :gg
3 .300~F 35VAXIAL·' Y./- X 7Ar Nlch 2/.95

Colla For Radio Elec'a Feb . 84 TV

rOl~i\~~~~.:,'sc~~p,~i~· ~~ (6~Urll
4Coll 8 .50
MC1330 -P"m.(MoIOI " " , . . ,, 2/ 1.00
BFQ-85 Transistor . . " """ " .. , .50

~4s1c2~~~~~~it't~if' ', . .2gi1:gg
:~g~: ~~~ I~:,~i,fl : : : : .. .:' :' :: ~i lgg

~ ~5~8L· : : : .. . ." '18iL88
l N914. " . "" 40/1 .00
'~1~ . . . . . . ... .. . . . . . . . . 4W'OO
I N523 I B (5.I V.Zener DIOdg. . , ... , , 5/' .00

¥g\t~~'8~';f~~g~~\f,r2~~~ or2,a~lcti.ltr'Ji
~~ft: I neSW~9~i~~~;:k~~~G~ pri'~~{~~
IncluSe POSitive/Neg & AdJust , . . . . 15/1 .06
78 L08VoUageReg(DM106.T092).20/1 .00
PN2222A " . 20/1 .00
2N3055 " " .. .50
2N5308 .. .. . . . .. .. . .. '" .. " 2011.00
15 Cent (.15) Per IC TTL
7403 7442
7404 7450
7410 7474
7437 7478
7438 7495
7440 74107
15 Cent(. 15) Per IC 74LSXX
74 LS02 74LS32
74LSOB 74LS74
74LS10 74LS86
74LS20 74LS153

~W~~~~k":b~~i.':l~B
MC838\OTL) . : 10/1 00
W1~I~p~6~(.H1'.G2.-6.PI.NDIp)5l>ecs::,::g
m~ ~g;~~ ::: ::::: .::: ::::: :::::::: :m
27128 EPROM " " 4.95
256 K Dram 1500 s Prime Hitachi (Ideal For

w~u(\?t)ag:~~~8)~7='.sl : : : ~:~&
UDN 61 18 10 lspl ay Dnver le -Specs! . . ,85
UDN 6128 95

~~2~'6e~~~~01~~1~~ .' '':~56J
LM33 9 " . " .. .. .45
LM380 (ULN22801 45

~i~J~(b~~Ir.pi,;;er:MotO) : ::: ::..:/.1 :gg
l~1'1P,~Wn maiked: tesied 'Pr'lmel' " : r.1..~~

(/)
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PS 10-B Pre sc aler . .. .$7995
wired IncludesAC . dap ler

------
1- " --"" --- -~~====

PS-10B 1.5 GHz PRESGALER
Extends the range 01 your prese nt counter to 1 5
GHz • 2 stage preamp . dlv.de by 1000 cncun­
ry • super sensmve (50 mV YPlca l1 • BN C con­
nectors • 1 GHz In . 1 MHz cut • dnve any counter

The PR-2 Is ideal fo r measur ing weak sign als
from 10 to 1,000 MHz . f1al 25 db gain . BNC
connectors . great for shifting RF • idea l
receiver /Tv preamp$4 4 9 5 wlrodlnclud ••

AC adaple r
PR-2 kit. .. .. • .. .. • .. .. . .. .. . $34.95

MINI-lOO FREQUENCY COUNTER
Featu res and capabilities of counte rs costi ng twice as much .

fe~~fn~C~:r~i~~~:I~~t~VI:i~ l~ ~~~~~~r~~~ d:~I~~;~~5~~c~~~e •
range . diode protec ted . 7 dig it display

$ 9 9 9 5 BATT ERY CHA RGER NIC AD BATTER IES
AND AC ADAPTER INCLUDED

TERMS: 0 satlstactinn guaranleed 0 examinefor 10days: if notpleased. return in
original form lor relund 0 add 6% lor shipping and insurance to a maximum of
$10.00 0 overseas add 15"0 lor surface mail 0 COO add $2.50 (CODin USA onlyl
o orders under $15.00 add$1.50 0 NY residents add 7'/, salestax 0 90day pariS
warranly onail kils 0 1 yearparis & labor warranty on all wired unils.

~RAMSE~ELECTRONICS.INC.

~~~~~i:I~I.r:.~.di4626

-------
~ ----- --
~ --=---~

.... .. .. . $39.9 5

15MHz DUAL TRACE PORTABLE OSCILLOSCOPE
Ideal for field/ bench applications, this
scope can display up to 15 MHz signals.
lnt ernal battery pack allows up to 2
hours operation on a singl e charge,
Features inclu de 0 bui lt- in battery

. charger 0 5X horizontal magnification
.. 0 high brightness CRT 0 front panel

' ';;'' ~trace rotator 0 internal rechargeable
. • battery pack

!~ _ _ 2500 Portable Oscilloscope

• 4499 5 Includ., 2 hlgh
qualny probe.

ALLOSCILLOSCOPES INCLUDE 2 PROBES

CT-l25 9 DIGIT 1.2GHz
COUNTER
$1 6995 wlrod Includo.

AC ada pter

BP-4 nlcad SI .5S

PR-2 COUNTER PREAMP

CT-90 9 DIGIT 600MHz
COUNTER
The most versatll e for less than 5300. Features 3

~e~~;h~:~8hgo~~e ~ i~;~~ ~~i~bl~~~~~~i~~I;:~~r
stli vity • 10 MHz timebpse lor WWV calibration
• 1 ppm accuracy$1499 5 wlrod lncludo.

AC adapter

CT·90 kit. " , " . "" . , """" " ". ". $129.95
OV·1 0.1 PPM oven timebase , 59.95
Bp·4 nic ad pack . •••. ...... .... . . .• .. .. . .. 8.95

DM-700 DIGITAL MULTIMETER

PS-2 AUDIO MULTIPLIER
The PS-2 IShandy for high resotunon eucre
resolution measureme nts , muluphes Up in fre­
quency • great for PL tone measureme nts .
multip les by 10 or 100 • 0.01 Hz resolu t ion &
burtt-in signa l preamp/c ond it ione r

$4 9 9 5 wlrod

mm 35 MHz DUAL TRACE OSCILLOSCOPE
A heavy duty and accurate scope fo r service
as well as production use. Featur es inc lude
o wide frequency bandwidth 0 optimal sen­
sitivit y 0 extremely bright display 0 delayed
tri ggering sweep 0 hold off 0 ALT trigg er 0

single sweep 0 TV sync 0 5X magnification
o XY or XYZ operatio n 0 HF/L F noise
reduction
3500 Dual Trace Oscilloscope

$4999 5 Includ.,2 hlgh
quality prob es

Sup.r SI. uth
A super sens itive amp li­
fier which will pick up a
pin drop at 15feel! Greal
for monitor ing baby's

~~~~ ~~~~I~:;e~~ :t2~
rms outpu t. runs on 6 to
15 volts. uses 8-45 ohm
speaker.
Comp lete kit. BN-9

$S.95

-....
I.=.J

RAMSEY 0-4100
COMPACT
DIGITAL
MULTITESTER

PHONE ORDERS CALL
716~586-3950

TELEX 466735 RAMSEY CI

60 Hz Time Ba..
Runs on 5-1S VOC l ow cu rrent (75ma) 1
muVmon!1'Iacc uracy TB-7 K,t $5.50
lB-1Ass y n .t 5

Tone Decod ,r
,A comp lete tone deco­
der on a singl e PC
boa rd. Features: 400­
5000 Hz ad j ustabl e'
range via 20 turn pot , voltage regu­
lati on. 567 IC. Usefu l for touch­
tone burst detection , FSK. etc .
Can also be used as a stable tone
encode r. Runs on 5 to 12 volts .
Complete kit. TO-l $5.95

Siren Kit
Produces upward and down ward
wa il chara cte r isti c of a po lice
siren . 5 W peak audro output. runs
on 3- 15 volts . uses 3-45 ohm
speaker.
Complete kit. SM-3 $2.95

Power Supply Kit
Comp lete triple regulated power
supply provides variab le 6 to 18 volts
at 200 rna and · 5 at 1 Amp . Excellent
load regu lati on, goo d fIltering and
small size. Less transformers.

~~Q~C~.s ~~~~~e~e~I~~;s_3LT$695

$4.95

Lod Bllnky KII
A greal attention get·
tor which alternately
flashes2jumboLEOs.
Usefor namebadges.
bu tton s, wa rni ng

~~~I ~~~~oa~~~~~~~
Complete kit , BL-1

$2.9S

CPO·1
Runs on 3- ~ 2 Vdc 1 wall out, 1 KHZ g<?od for CPO,
Alarm, AudiO OSCillator, Complete kIt $2.95

Compa ct sized reliability and accuracy.
Thi s LCD digita l mult itester easily fits in
your pocket. you can take it anywhere.
It features full overload protec tion 0 31'1
dig it LCD readout 0 recessed input
Jacks 0 safety prob es 0 diode check
func tion 0 2000 hour s battery li fe
$229 5 lo.l lud. and

bllli ry Includ.d

Mad Blaster Kit

MB-l Kit

Produces LOUD ear shattering and
attentio n gett ing Siren lIke sound
Can supp ly up to 15 watts 0 1
obnoxiousaudio .Runson 6-15VDC

Whisper Light Kit
An interest ing kit. smal l mi ke
picks up sounds and conve rts
them to li ght. The louder the
so und . the brighter th e li ght.
Includes mike . controls up to
300 W. runs on 110 VAC.

Complete kit , WL-l
$6.95

Color Organ
See music come
alive! 3 diff erent
lights flicker with
music. One light
each for, h igh ,
mid-range and
lows. Each indi­
vidually adjust­
able and drivesup
to 300 W. runs on
110VAC.

Complete kit,
ML-1
$8.95

NEW RAMSEY
1200 YOM
MULTITESTER

Check transistors. d iodes and LEOs
with this professional qualit y meter.
Other features include, decibel scale 0

20K volt metering system 0 3\\, ' mir­
ror ed scale 0 polari ty switch 0 20
measuring ranges 0 safaty prob es 0

high impact plast ic case

$1 995 to.llud. and
blll. r)' Included

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic whip antenna-BNC plug • . $ 8.95
H igh im ped anc e probe, light loading . . . 16 .95
Low pass probe. audio use . . . . . • . • . . . 16 .95
D irect probe. general purpose use . . . . . 13 .95
T ill ba il , for CT-70, 90 . 125 •.• • . • . . . . .. 3.95

MINI KITS-EASY TO ASSEMBLE, FUN TO USE
BEGINNERS & PROS WILL HAVE A GREAT

TIME WITH THESE KITS

Univ ersal Timer Kit

Provides the basic parts and PC
board required to provide a source
of p rec ision ti ming and pu lse
gene ranco. Uses 555 timer IC and
Includes a range 01 parts for most
timing needs.
UT-5 KIt $5.95

Save 530onthe
RAMSEY 20MHz
Dual Trace
Oscilloscope
Unsurpassed quali ty at an
unbeatabl e pr ice. the
Ramsey oscilloscope com­
pares to others cos ting
hundreds more. Featu res
include a component test-

. ing ci rcuit for resistor,
capac itor, digital cir cui t and diod e testing 0 TV video sync filter 0 wide band~
width & high sensitivity 0 interna l graticu le 0 fr ont panel trace rotator 0 Z axis
o high sensit ivity x-y mode 0 reg ulated power supply 0 built- in calibrator 0

rock solid t riggering . $3699 5 highquality hook on
Was 5399.95 NOW ONLY prob.,lncludod

FM Wlrel... Mike KII ~
Tansmlts up to 300' to
any FM broadcast ra-
dio. uses any type of
mike . Runs on 3 to 9V. Type FM-2
has added sensitive mike preamp
stage .
FM· 1 KIt S3.95 FM· 2 Kit $4.95

A super high performance FM wire­
less mike kit! Transmits a stable
sig na l up to 300 yards wi th excep­
tional audio qualit y by means of its
buil t In elect ret mike. Kit includes
case, mike, on-off switch, antenna,
battery and super Instruct ions, ThiS
is the finest unit available.
FM-3 Kit 514.9S
FM-3 Wired and Tested 15,55

FM
MINI
MIKE

TR-1, RF sensed T-R relay kit

30 Watt 2 mtr PWR AMP
Sim ple Class C power amp featu res 8 times power gain. 1 W
in for 8 out , 2 W in for 15 out , 4 W in lo r 30 out . Max output
of 35 W. inc redib le value, complete with ail parts . less case
and T-R relay
PA-1, 30 W pwr amp kit
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WANTED

BUSINESS OPPORTUNITIES
YOUR own radio station! AM, FM, TV, Cab le. li­
censed/unli censed. BROADCASTING, Box 130­
F3, Paradise, CA 95969 .

EL ECTRO NIC
ASS EMBLY BUSINESS

BIG
PROFIT

ELECTRONIC ASSEMBLY SCHOOL, well estab­
lished southern California location. Growth poten­
tial. New owner. Training. $68,000.00, terms , (714)
530-8897 owner.

RADIO tubes : 2A3, 45's, 50's, 211, 845 . Western
Electric tubes , amps, dr ivers, horns, speakers.
DAVID, P.O. Box 832, Monterey Park, CA 91754,
Tel:(818) 576-2642.

Start home. spare time. Investment knowledge or
experience unnecessary. BIG DEMAND assem­
bling electronic devices. Sales handled by profes­
sionals. Unusual business opportunity.

FREE: Complete iIIustraied literature
BARTA. RE-O Box 248

Walnut Creek. Calif. 94597

MECHANICALLY inclined individuals desiring
ownersh ip of small electronics manufacturing busi­
ness-with out investm ent. Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235 .

ELECTRONICS Able to repair, draw, assemble,
wire, maintain machines, know different languages.
P.O. BOX 962, Murray Hill Station , NYC 10156.

PROJECTION TV Make $$$'s assembling proj-
ectors easy ... results comparab le to $2,500 proj-
ectors your total cost less than $20.00 ... plans, 8"
lens & Dealers information $17.50 ... Illustrated in­
format ion free ... MACROCOMA-GGX, Washington
Cross ing, PA 18977. Credit card orders 24 hours
(215) 736-2880.

ELECTRONICS courses, ma iled mon thly basis.
$2.00 for detai ls refundable with purchase. 1632 N.
LECLAIRE, Chicago , IL 60639 .

INVENTORS

PASS FCC general rad iote lephone examinat ion.
FCC quest ions with simplified answers plus FCC­
Type multip le choice questions -160 PAGES $5.95.
Also available - complete genera l radiotelephone
easy-to -understand home study course - 450 pages
$8.95. AMECO PUBLISHING, 220 E. Jericho Turn­
pike , Mineola, NY 11501.

EC.C. Commercial General Radiotelephone li­
cense. Electron ics Home Study. Fast, inexpensiv e!
"Free" detai ls. Command, 0-176, Box 2223 , San
Francisco 94126.

EDUCATION & INSTRUCTION

SATELLITE-TV systems ... lowest prices! Name
Brand dishes, receivers, LNA's, etc . Factory guaran­
teed. Free catalog. TITANSAT, Box 101, Lemont , PA
16851.

INVENTORS! Can you profit from your idea? Call
AMERICAN INVENTORS CORPORATION for free
inform ation . O ver a d ecade of service .
1-800-338-5656 . In Massachusetts ca ll (413)
568-3753 .

J;n.~MCGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
toll f ree 1-800-346-2433 for order ing only.

1901 MCGEE STReET KANSAS CITY, MO. M108

THE LNA specialists ! Brand name, lowest noise,
lowest prices ! We will not be undersold! Send for
prices: LNA, 201 E Southern, Suite 100, Tempe, AZ
85282 .

BU ILD your own satellite TV receiving system
and save ! Instruction manuals, schematics, cir­
cuit boards, parts kits ! Send stamped envelope
for complete productlisling: XANDI , Box 25647,
Dept. 21Y, Tempe, AZ 85282 .

Showtime, desc ramb lers , con verters, etc . Sup­
pliers list included . $8.95. CABLE FACTS, Box 711­
R, Pataskala, OH 43062 .

CABLE-TV Source Book-a complete listing of
suppliers for hard-to-find converters, descramblers,
tec hnical information , schematics and much much
more . Full refund if not satisfied. Send $4.95 to
CABLE, Box 12505-R, Columbus, OH 43212.

SATELLITE systems $449. Name brands . Informa­
tion $1. Catalog $2. STARLlNK, INC., 2603-16R
Art ie, Huntsv ille, AL 35805 .

WM. B. ALLEN
LEADING THE WAY WITH LEADER

CALL TOLL FREE FOR ALL AUDIO AND VIDEO NEEDS
ASK FOR JOHN OR PHIL

800 535-9593
LBO 514

15 MHZ · DT

$394

• 1 mV sensit ivity
·5-CRT
·0.1 !J.$ Sweep Speed
• X·Y Mode

LBO 522
20 MHZ· DT

$589

• 500 u V Sensillvity
• Variabl e Hold-oll
· 8 x 10 em Displ ay
• Alt ernate Trigg ering

LBO-518 $1985
LBO-525L $1156
LBO-524 $ 843
LBO-523 $ 759
LBO·513A $ 399
LBO·310A $ 259
LBO·5825 $3727

LBO 524L
35 MHZ · 2 CH.

$890

• 500 uV Sensillvlty
• Calibrated Delayed TIme Base
• Alternate Trig gering
· Cliol 0 utplll

LBO 516
100 MHZ · 3 CH.

$1 435

• Elgtrt 'ltace capabllfty
• Altern ate Triggering
• High Vertical Input

Sensitivity
• Excell ent Triggering

Sens Itiv ity

.1__~~~__~ LO...UISIANA ONLY 800 462.95r2~0 _

WM. B. ALLEN SUPPLY COMPANY
ALLEN SQUARE

300 BLOCK NORTH RAMPART STREET, NEW ORLEANS, LOUISIANA 701 12
TEST EQUIPMENT HOUSE OF THE SOUTH
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THE NAME YOU CAN
TRUST IN ELECTRONIC
TESt EQUIPMENT
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TEMf.4•
Digital.
LCR Meter

~
- ' _~.- - .c.v~
. ...... \ I I , ",

- "- -'.. _..
~- - ""
' '', '' ......., . .

;:,.(..1." I\,."-: ':d
-:L ;'~_ Ij
F~P :~ f!O.J

TEMf.4. Rotary
Dial DMM
_ 3'h digit LCD display _ Rotary dial for
rapid selection of functions and ranges
_ 20 amp AC-DC current _ .t onm reso­
lution _ Carrying case inc luded

#72-075 $44.80 (ea)

$41~~)

_ Measures inductance, capacitance and
resistance _ L =1 micro H to 200H,
C =.1pF to 200 micro F, R = .010hm to
20Mohm Ii Carrying case included.
#72-370

- - $14995
(ea)

.~!!L~ Be Sure To Call
Fot Your FREE
Catalog!
Over 6,000 Items!

We also have ... a full line of test equip­
ment, computer accessories, telephon e
accessories. speakers, television parts,
f1ybacks, yokes, switches, fuses. lamps.
capacitors, resistors. cartridges. styli ,
wire, CATV equipment, the largest selec­
tlon of original Japanese semiconduc­
tors in the country and more.

2
YUIl

WAll:RANTY

'l'EMLtP
Capacitance
Meter

Terms. •~~~~i$~~um order. $1,00 charge for orders

~
:~'-Z:;~n~~~~h~~~~~~rf.rder.

~...cGl"d • Most orders shipped within 24 hou rs.
• Sal", office open 8:30 a m to 7:00 pm Saturdays

10:00 am 10 3 pm EST.

C!C
»Fcr prepaid orders add $2.75 for shipp ing and

handl ing .
VISA • Should shipping and handl ing charges exceed

$2.75. the balance due will ~ s~nt C.O.D.

• Measures capacitors from 0.1pF to 19.999mfd
• Accuracy 0.5%. Checks capacitors in and out of
circuit. Carrying case included

#72-040 $59.80 (ea)

$54~~

I r---""'-n._; _ ...

TEJIIK.4. 20 MHZ Dual Trace
Oscilloscope
_ Two high quality 10:1 probes included
_ For addit ional specifications see MCM
Catalog #11

#72-320

$389~~

I

IF F- -·

1v..... _
LM'TU) ,

WAllIIAHTY •

'TEMW.4.
Autoranging

Digital Multlmeter
_ 3'h digit _ Auto polarity _ Low battery indicator
_ 10 amp AG-DC current _ Continuity buzzer _ 20/."
x 50/." x 1%" _ Carrying case included

#72-058 $49.80 (1-4) --,

$44~~)

'TEMW.4. Combination Function
Generator and Frequency Counter
_ 6 digit display _ Output range: .2Hz to 2MHz seven
ranges _ Counter range .1Hz to 10MHz _ 5-15 volt
TTL and CMOS output _ Wave forms: sine, triangle,
square. pulse, and ramp.
#72-380 ~~

$219~9~

~

'TEMW.4. Frequency Counter
_ 8 digit LED display _ Measurement range:
1HZ - 120MHz _ High input sensitivity of

20mVRMS$189-9 .
#72-375 511
~ (ea) L1:;:a
~ WAAAAHTY

CIRCLE 87 ON FREE INFORMATION CARD

$ M C M ELECTRONICS
a58 E . Congr ess P a r k D r .
C e n terv ille. O h io 4 5 459-4072
(513) 4 3 4 -0 0 31
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WAROIAHTY

'l'EMLt. 35 MHZ Dual Trace
Oscilloscope
_ Two high quality 10:1 probes included
_ For additional specifications see MCM
Catalog #11

#72-330

$569q9
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DYNAMIC RAMS

THE BEST PlACE to BUY. SELL 0 '
TRADE NEW and USED EQUIPMENT

NUTS'; VOLTS MAGAZINE
BOX III I·E • PLACENTIA . CA 92670

(714) 632·7721
Join Thousands of Readers Nationwide

Every Month I

ONE TEAll U.S. SUBSCRII'TIONS
$10.00 · )rei ClaM • SIS.OO· 1st~

. sn.OD • Ufetll1'Ml • Jrd Oau

WANTED

continued from page 2B

EQUIPMENT REPORTS

To o pera t e Very pro fi tabl e El e ctroni c s As s eably
Bus i aeGB . Pa r t U • • , Full ti... No E::Iperl en ce
o r inf e s t.eDt r equlrerd. Excell ent bo• • buda e . 1l
Pro duct6 so l d tor you. ~ lnfor• • tlan pac k.,.

SCORPIO N ENTERPRI SES
Station 2 Box 27
Ho~.a. LA , 70 ,36°:

feet above sea level, stations as far
away as 35 miles could be heard
using those antennas.

The BOOXLT is fairly free of bird­
ies (self-generated spurious sig­
nals). As in other Uniden-Bearcat
scanners we have used and evalu­
ated, the birdies were primarily ev­
ident in the 40-50- and the 150-160­
MHz range. However, in no in"
stance did those present any kind
of problem. .

The BOOXLT offers some im­
pressive specifications. especially
for equipment of its type. While
we won't go into detail here, those
specifications compare favorably
with those of some other commu­
nications-quality gear we've re­
cently seen.

As to the unit's instruction man­
ual, it is clear and concise. It easily
leads you through the BOOXLTs fea­
tures, and it offers an extra bonus
on its back page : a listing of popu­
lar frequencies to help the new
scanner user get started. The man­
ual's graphics were clear and illus­
trated the text quite well.

On the whole, the Uniden-Bear­
cat BOOXLT is an outstanding per­
former. If you're in the market for a
scanning receiver with expanded
frequency coverage, it should be
placed near the top of your list.
Undoubtedly, at a suggested list of
$499.95, the BOOXLT isn't inexpen­
sive, but you certainly get what
you pay for. R-E

Resistors-any value/quantity, V. watt @ $.01, 'h
watt @ $.015 ($1.00 minimum) . Quantity discounts,
1,000 + . Send wattage(s) , value(s), quant ity(s), and
remittance-T.O.R.C .C.C. ELECTRONICS, Box
47148, Chicago, IL 60647 . (312) 342-9171.

EPROM PROGRAMMING
HOBBYISTS: Pretested EPROM 's sold with your
programming installed. Program listing provided.
Fast service. Write or call: ROMULUS MICRO­
CONTROL, Box 8669 , Rockville, MD, 20856. (301)
540-8863.

NEW ... nepair any tv ... easy Anyone can do it.
Write, RESEARCH, Rt3, Box 601BR. Colville, WA
99114.

DO-IT-YOURSELF TV REPAIR

RESISTORS

CIRCUIT BOARDS, gua ranteed lowest quotes and
free twelve hour prototypes. Single and double
sided boards. Small through large production quan­
tities. Mail specifications. Hobbyists: any sche­
matic , 6" x . 9" maximum, etched on a 3" x 4"
board-$1.50 (larger boards-$2.50).-Send re­
mittance and schematic or artwork; or, print your
own circuit boards. Kits of all sizes . Guaranteed
lowest prices-Basic kit $2.75; Materials for two 3"
x 4" boards (included), or SASE for catalog­
T.O.R.C.C.C. ELECTRONICS, Box 47148 , Chi­
cago, IL 60647. (312) 342-9171.

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).
GARY KURTZ, P.O. Box 291394, Davie, FL 33329.

CABLE TV

PRINTED-circuit boards. Quick prototypes. ipro­
duction, design. reflow solder. Send print or
description for quote to KIT CIRCUITS, Box 235,
Clawson , M148017 . .

rUBES - OVER 2000 TYPESI

~
DISCOUNT PRICES

Parts. supplies, and litera iure for

.

tube type radios. inlcuding early and
hard-to-find tubes.

. Send $1.00 for 24 page wholesale catalog.

ANTIQl.!E ELECTRONIC SUppLy
688· 8 W. First 51. • Tempe. AZ 85281 • (602) 894·9503

PRINTED-CIRCUIT BOARDS

AMPEX professional series open reel tape. 1800-or
2400-feet on 7-inch reels. used once. Case of 40,
$45.00 10'h x 3600 feet and cassettes available .
MasterCard. Visa. VALTECH ELECTRONICS, Box
6-RE . Richboro , PA 18954 (215) 322-4866.

INVENTIONS, ideas . new products wanted! Indus­
try presentation/national exposition. Call free
1-800-528-6050. Canada, 1-800-528-6060. X831.

INVENTORS! AIM wants-ideas. inventions, new
products, improvements on existing products. We
present ideas to manufacturers. Confidentiality
guaranteed. Call Toll Free 1-800-225-5800 for infor­
mation kit.

REEL-TO-REEL TAPES

FREE EVALUATION
and ADVISORY SERVICE

For prafmlDnal IllClranlc t.chnicllna
•• by prestigious non-profit organization.

Earn University IlelIree (Bachelors or
Masters) through Home StUdy! Credit
given for previous schooling and
professional experience. Upgrade your
earning power. Free Detailsl

A NON PROFIT COIllIMEMTAI. EDUCATIOM ASSOCIATES
ORGANIZATION ,.0.Box 1197· atlmplaln, IlY 121119-1197

$ 1. 00
$2.45

$1.95
$2.25
$2:50
$2.00
$5.95

4164 - 150NS
41256 - 150NS

EPROMS

2716· 450NS
2732A - 450NS
2764 - 450NS
2764·250NS
27256 - 300NS

ORDER TOLl FREE

800·&21·0854
eit.245

12380 SARATOGA - SUNNYVALE ROAD

SARATOGA, CA 95070=-= (408) 446·4949 •

5200
. . _ $25 MINIMUM ORDER

Saratoga Electronics

~

PCIAT COMPATIBLE
SYSTEM BOARD

PC/XT COMPATIBLE
SYSTEM BOARD

* 64K Installed· Expandable
to 640 KB

* 4.77 MHZ Speed
* Compatible " XT"

Sy st em Bios
* 8· Slot (Full) Expansion

Capability
* Complete & Test ed

w! 90 . Day Warrant)'

* 1 Megahyte Installed
* Dual Speed Selectable at

6 or 8 MHZ
* Compatible "AT"

System Bios
... 8·Slot Expansion Capability
* Complete & Tested

w/90 - Day Warranty

en
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.. .. $39.90

.. Ultra-slim desk top sty le.

.. Last number memory redi al.
" 10 memories fu nct ion.
" Tw o color s availab le : Red & Gray.
FCC approved No. DEW70H· 15793·TE·R.
Each Set .

The reference freq uency is derived from a circuit consisti ng of
3579545 KC Quartz crystal and MM 5369 1Cso it is very precise
and w ill neve r be affecte d by mai ns frequ ency . It also inclu des
a Fast/Slow trimmer.
It uses 0.6" LED di splay panel so the d isplay is mo re clear and
readable.
Specia lty designed dua l-tone alarm sounds beauti ful and
att ract ing. An elect ron ic buzzer is supplied free of charge. The
powe r supply is DC 12ViO.2A, or AC 9V x 2'0.5A.
Kit .

This specia lly desig ned pre-amplifi er includes a pro fess ional
GRAPH EQUALIZER TONE cont ro l syste m and has a ga in to
12dB. Frequency respon se exte nds from 5Hz to 20KHz, so even
in bad listenin g condit ion it can im pr ov e we ll. It can accept
input from varlo uoos magneti c cartridge, record deck and
tun er, its output can be con nected to all kinds of pow er
amplifier! The foll ow ing combinations are good examples.
Assembl ed w ith t est ed .• .• . . , . . . . . .. .. .. ... . .. . $90. 00

TY-23B COLOR LIGHT CONTROLLE R

TY-36 AC/DC QUARTZ DIGITAL CLOCK

~-

TA-2500 HIGH QUALITY MULTIPURPOSE
PRE·AMPLIFIER

. ..~ -. . --:-- --- ~ ' .
- _ . f. _

. : -. - - - - - - - - - -. ~ '. "- .- ' --- .

Thi s un it combines the most advanced comp uter V.LS.1.
tech niq ue wi th high qualit y Japan Made component. so it has
th e foll owin g FEATURES:
It can generate various ref lect ion and reverb erati on effect such
as th at in valley and mu sic hall. It has a 3 secti on effec t contro l
w hich includes reverb erat ion con trol, delay contro l and depth
cont ro l. Spec ial effect can be ma de in yo ur record tapes by
using thi s model. A ll kin ds of inf ield sound effect can be
obt ained by skilful use of th is contro l. It has LED display to
show reflect ion and rev erb erat ion .
Ass. with t ested . . . . .. . . .•. . . . .. .. • . • .... . . • • . • $99.85

TA-240OA ELECTRONIC ECHO AND
REVERBERATION AMPLIFIER

REMIX your record yourself

~

As a result of th e adva nced tec hno logy, thi s un it can control
vario us co lorf ul light bul bs, th e visual effec t of wh ich is most
suitab le in places like part y, di sco, elect ron ic game cent re and
also in lightin gs for adve rt iseme nt. Total outp ut power is
3000W (l OOOW/Ch.) w hich means that it can cont ro l 30 pieces
of l OQW or 600 pieces of 5W colo r light w hich is enough fo r
most usages.

Kit. $6 5.00
Ass. w ith tested . • • •. .. .. .. .. . ... . . . . . • . . . .. •. . $75,00

:+-<>-++-< • C • 0I't0 II 0 ••~

TY-38 SOUND OR TOUCH CONTROL SWITCH

SM-43
MULTIFUNCTIONAL
LEDD.P.M .

TA-302 60W VERSATILE STEREO POWER
BOOSTER

. ' r ~ -~~f~" ~ :'.

. ~. . -f-::-~';~-::,,:,,:'::: :·~:.·;..·j- ~ ~ :.

6 different kind s of usag'es w it h onl y one mete r, high accuracy
(±Q.1%) (±1 digit), high input impedance, high ant i-v ibrat ing
abilltv , the disp lay reset to zero automaticall y w hen th e input is
av, and emp loys l00PPM/C temperatur e comp ensating zener
diod e w hich improves th e accuracy and stati ona ry of the
meter.
MEASUREMENT RANGE:
D.C. VOLTAGE: lmV-1000V
A.C. VOLTAGE: lmV-1000V
DIGITAL THERMOMETER: O' C-l00'C
D.C. CURRENT: 1uA -2A
CAPACITOR METER: lpF - 2uF
FREQUENCY COUNTER: 10H, -20KHz
DIME NSION : 33/4 " x 17/8 " x 41;'6 "
Kit $29.23
Asse m bled with t est ed . , • . " . ,.. . ... .. .. .. .. . . . $35.00

OTl futl t ransi storize and low distorti on of SEPP cir cui t
desi gn, high output power and sound fid eli ty .
W it h high and low input inpenda nce fo r select ion, so it can
match w ith all pre-remptifiers. low power of port abl e sound
equipment, and all ty pes of stereo recor der deck to use. It
can boo st 'w alkman' typ e of radio and tape player, to o.
W ith 10 band co lour LEO power meter, output power can be
easily defined. TA-302 is a versat ile ampli fie r for both visua l
and listening enjo ym ent .

Assembled with Tested •. . .•. . . . .•. . .•. . . . . . .. . . $60.00
Kit .. .. .. .. $50.00

SM ·l00 is an accurate, easy- opera ted dig ita l f requency
counte r. Few pieces of advanced, high technical LSI integ rated
cir cui t are used . thus , circuit st ructure is reli able. SM-l 00 can
give you up to 8 d ig its of resolution fo r a w ide frequ ency range
of 10Hz to 150MHz. Besides, a mem ori ze syste m is available,
the last input digits can be held on the panel, as compa re to th e
ot her o r even ob servati on .
Input sensit ivity : KHz rang e 10Hz -10MHz 50mVrms

MHz rang e 1MHz-1 50MH z 40m Vrm s
Response t im e: 0.2 sec,
Hold : Hold th e last input signal
Pow er supply : OC6V Batt ery o r OC9V 250MA Adaptor
Assembled with Tested , . • . , , .. . . . . . • . . , $99.00

When th ere is a sound inpu t. the swi tch is on , otherwise the
sw itch is off. •
High preci sion t iming ci rcu it mak es it poss ible to adjust delay
from 0.5 second to 15 secon ds.
Suitab le fo r CB transm itter.
W hen to uching plate is pressed, the sw itc h is on , ot herwise it
is off. •
High precision delay ci rcuit is inc lude d.
Pow er supp ly : 9-16V DC.

~ Kit . .. • , •

NEW FOR 86'TALKING CLOCK

Talk : push butto n for vo ice anno unceme nt of ti m e.
Read out: twe lve hours system di spl ay for hour , minu te, second (by colon
flash). AM &.PM"
Display : three display modes of ti me. alarm t ime &.date.
Alarm: on-o ff sw itch wit h thirty seconds vo ice alar m.
Snooze: remind er vo ice alarm of thirty seconds afte r 4 minutes of first vo ice
alarm . ".
Volu me : two level of vo ice outp ut.
l angu age available: Engli sh,

II

~ r.rnm /
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The YAMATO 4001 is a 3 '12 DIGIT COMPACT DIGITAL
MUL TIMETER , it em ploys FE type LCD, wi th larg e figures. Its
ADVAN TAGES: High accur acy in m easuring. High im pedance
assures min . measur ing erro r. One rotary switch allows fast &.
con ven ient opera tion. 26 measu rem ent range enable w ide r
applicat ion. Ove r-input indicati on & low battery lif e appears on
dis play. LSI-cir cui t u se provides high rel iability and durability.
Meas ure me nt possib le even un der st rong magn eti c fie ld:
Not a !OT, asJsem.bled with tuted . • " • •". .. • . .• . . . , ~3.8~

The mo st perf ect handy , lig htweight solde rin g iro n fo r W ork­
shop, Home, Hobb y &.Outdoo r w ork .. .
Includ es UL approval ch arg er &.cleaning sponge.
With bu ild-i n solde r po int illumination.
Each set . . •.. . . • • • • . . • • • • . . . . . . . . . • . . • . • . . . . . . $22.80

CORDLESS SOLDERING IRON (RECHARGEABLE)
No . 620 ~

~

LCD THERMOMETER CLOCK

YAMATO 4001 31,1, DIGITAL MULTIMETER

The most perfec t pow erfu l muf ti-purpose tool fo r Wo rkshop,
Hom e, Hobb y &.Outdo or wo rk . . . .
Includ es UL approva l charge r, Drive r bi ts: 2 Regualar and 2
Philips.
Each set -r . • • • • • • • $30.00

Featu res:
0.34" DIGITAL th ermometer w it h Hi &.Low temp eratur e alarm
function and 12 hour s cloc k com binat io n.
Measur ing range: Q"Fto 160"F or -20"C to + 70"C.
Resolution reading : ± l .a"F.
Dim ension : 3.2" x 0.86" x 2.08",

T-1 with In/Out Door sentor $20.00
T-2 with Fahrenheit/Cels ius menuring . $18,00 NOT A KIT !

Mynah IS04 ,. Cocbtoo 8502 , , $25.00 NOT A KlTI
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This publication is
available in microform.

University Microfilms International
reproduces this publication in microform: micro­
fiche and 16mm or 35mm film. For information
about this publication or any of the more than
13,000 titles we offer , complete and mail the
coupon to: Universit y Microfilms International,
300 N. Zeeb Road, Ann Arbor, MI 48106. Call
us toll-free for an immediate response:
800-521-3044. Or call collect in Michigan ,
Alaska and Hawaii: 313-761-4700.
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One tree can make
3,000,000 matches.

PERSONALDEFENSEANDPROPERTYPROTECTION
UTILIZE SPACE AGETECHNOLOGY.
CAUTiONTHESE OEVICES CAN BE HAZAROOUSANOMAYSOON
BE ILLEGAL. .

• POCKETPAIN FIELD GENERATOR-IPG50
Assembled $64.
IPG5 Plans $8.00 IPG5K lGtiPlans $44.

• PHASORPAINFIELDCROWDCONTROLLER- PPF10
Assembled $250.00
PPF1 Plans $15.00 PPF1K KiVPlans $175.00
BLASTER· Provides aplasmadischarge capableotpuncturing
a can. Produces a 100,000WATT PULSE.
BLS10 ASSEMBLED $89.50
BLS1 .. PLANS .. $10.00 BLS1K . . KTI/PLANS . .$69.50
PLASMA STUN GUN- Very intimidating and affective 5to10
teet100.000 VOLTS
1TM10 ASSEMBLED $99.50
1TM1 . . PLANS . . S10.OO ITM1K . . KIT/PLANS . .S69.50
RUBYLASERRAYGUN-Intensevisible redbeamburnsand
weldshardestotmetals.MAY BE HAZARDOUS.
RUB3AII Parts AvaRab/e for Completing DeviceS20.00
CARBONDIOXIDEBURNING, CUTTINGLASER - Pro­
ducesacontinuousbeamofhighenergy.MAYBEHAZARDOUS.
LC5..AII Parts Available for Completing Devlce ..S20.00
VISIBLELASERLIGHTGUN- producesintense redbeamfor
sighting. spotting. etc. Hand held complete.
LGU3..Plans..$10.00(Kit & Assembled Units Available)
IR PULSED LASER RIFLE - Produces 15-30 watt infra-red
pulsesat 200·2000persec.
LRG3 AII Parts & Diodes Avallab/e $10.00
BEGINNERSLOW POWERVISIBLE LASER - Choiceof
red. yellow. green - providesanexcellent sourceofmonochromatic
light.
LHC2.. .....Plans........$5.00 LHC2K.........Kit.........$34.50
SNOOPERPHONE-Allowsusertocallhispremisesandlisten
inwithoutphone ever ringing.
SNP20 Assembled $89.50
SNP2 Plans $9.00 SNP2K PlanslKit. S59.50
LONG RANGEWIRELESSMIKE- Miniaturedeviceclearly
transmitswellover onemile. Super sensitive. powerful.
MFT1........Plans........$7.00 MFT1K.....PlanslKit.....S49.50
WIRELESSTELEPHONETRANSMITTER - Transmits 00111
sidesotphoneconversationover one mile.shuts offautomatically.
VWPM5......Plans......$8.00 VWPM5K...P1ansllGt.. .$39.50
PWM5--LONG RANGESUPEREAR WITHWIRELESS
ATTACHMENT
PWM5 Plans . . . $10.00 PWM5K . . Kit . . $139.50
PWM50 Assembled and Tested $169.50
Our phoneisopenforordersanytime.Techniciansareavai lable9-1 1
a.m..Mon·Thursforthoseneeding assistance orinformation.Send
$1.00 torca1aloo ofhundreds more similar devices.Send check. cash.
MO. Visa. MC.tOD to: INFORMATION UNLIMITED

DEPTR8 .P O. Box 716. Amherst.N H 03031 Tel : 603·673-4730

CIRCLE 72 ON FREE INFORMATION CARD

BLANKPCB WITH 2716
CHAR. ROM. 2732MON. ROM

SOURCE DISKETTE· ADD $10
SETOF 2 CRYSTALS - ADD $7.50

$899~RT_80
(COMPLETE KIT, 2K VIDEO RAM)

Digital Research Computers
(OF TEXAS)

P.O. BOX 381450 • DUNCANVILLE TX 75138 • (214) 225-2309

Call or write for a free catalog on Z-80 or 6809 Single Board

Computers, 55-50 Boards, and other 5-100 products.

TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 75~ handling. No
C.O.D. We accept Vlaa and MasterCard . Texas Res. add 5·1 /8% Tax . For eign ord ers
(excepl Canada) add 20% P & H. Ord ers over $50 add 8se tor Insurance.

SOLAR CELL SPECIAL: 4 In . Diameter Rated .45 VDC At 1.2
Amps Or Better. Brand New Units, Cosmetic Seconds, But
Perfect Electrically. '3.99 6/$20.

..:
Ul
w
::::I
o
w
a:t---------------------'-----i
~ THE NEW ZRT-80

~ CRT TERMINAL BOARD! .
~ A LOW COST Z-BO BASED SINGLE BOARD THA T ONL Y NEEDS AN
o ASCII KEYBOARD, POWER SUPPL Y.AND VIDEO MONITOR TO MAKE A
U COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE. OR
ltl WITH A MODEM FOR USE WITH ANY OF THE PHONE· LINE COMPUTER
a: SER,VICES.
... FEATURES:
~ • Us.. a Z80A and 6845CRT
Z . ~:pn~~~lli~~;:.or powerful video

~ • RS232 al 16 BAUO Rates tram 75
a: to 19.200.< ;; 24 x 80 standard tormal (60 Hz).
;: .. Optional formats from 24 x 80
Q (SOHz) to 64 line s I 96 characlers
W (60 Hz).
I- ... Higher density formals requ ire up to

:i • ~::sd~t~~~8~:06~lt·~AR~~~
::i Gen. and USART combo IC.
> .. 3 Terminal Emulation Modes which
c( are Dip Switch selectable. Thes e
C Include the LSI.ADM3A. the Heath
~ H-19 . and the Beehive .
D: ... Composite or Split Video.
:J ~ Any pol,ulty 01 video or sync .
o ... Inverse Video Capability.
.... .. Small Size : 6.5 x 9 inches.
o * Upper & lower case with deicenders.
en * 7 x 9 Character Matrix.
::I * Requires Par. ASCII keyboard.

a: FOR81N.
~ SOURCE DISK
W (CP/M COMPATIBLE)

i= 1-!===A;:D::D::S=1:::0==::!.... =============---l
o
l-
t)
w

~I_-------------------...;.-...;.-----l::::I
Ul
Ul
w
~I_------------:-----:--:- _:_:_: -_::_-:-:--l
Ul
....I
....Ic(l-:. ~
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z
o
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T~~=,,~·~=-':-::::";:=:::=:;::'~~.?:'~=;:'~.,:'O:n~:=~~l~r:: :"":::=~~;:i..::~t;r:.~ SERVICE CH ARGES VOLU ME DISCOUNT
c:~.~ W. ~y "~and """•..-w:. 'o~eunll'l lholU 5 A e--s.end M• • ll:o ...........cheC.~OI'mon-vOl'dolfkc:~OI'dM Drgol(ltYontvtohoptOl'Wt'l lllA'honII1eCQtllorwn''' U 5 AlftJo.. • 0 00-'9.99 •• • • • • • •Ad d ' 2.00 t 0.00-' 99.99 •• • • ••• ••• •• NET
H e.-m. end M.u oeo • 10.00-$25.00 Ad d ' O.15 , 100 00-'249.99 l ess 10%

WHEN ORDERING BY PHONE. CAll 1 BOD 3444539 IAK u ll2 18 &8166141 BY MAIL SEND YOUR ORDER 10 OIGI KEY. P 0 Bu 611. ThIll RIver F.UI. MH 5&101 • 25 00·M9.99 Ad d t o.SO $ 250 00·$499 .99 l ess 1S'"
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,.."'" 14 ," 74HClJa II ." 7'"C24' II I."
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0T1050 Olgital kerN

• • • • • • • • • $24.95 ea.
MM54104 Processor Chip $12.95 ea.

DT1057·~" 1T1.""""U1 ZII"""'Ia. ""
Part No. DT1057 $11 .95 ea.

PInt F1.IndlorI Prtct

2816A 24 2048x8 16KE'PROM350ns, . $8.95
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MC68701 - Microcomputer with EPROM
Th, MC68701 II . n a-bit ~ngle chip mlcrocolT',P!.l'Wunit lMCU} ¥lfllcl'l ~gnitlclnll)'

;~"=~,C:~~:2~~~~=~;"~::':~Ie~nr~
par.lI« 1IO• • nd • thrM function Prog...",matM Tim«.

MC68701 $24.95

CUSTOM COMMODORE CHIPS
for VIC-20, C-64 and C-128 Personal Computers-... -..-. -. I _No, - -. I ~_~"'~~lI~_~~"'~' -=';-'~

'65 10 CPU. . , . $19.95 ' 6526 ClA., .", $25.95 ' 6581 SID. , $32.95
'65 25 TPt, , '" $20,95 '6 560 V1c-1, . , . , $29,95 62S100PLAPLA.. $37,95

·SPECS . AV....LABLE . s U O EA. -6567 Vlc-.JI• •• .• $44.95 NOTE: 121 100 . U17I e-M1

• •
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IBM PCXT Equivalent
130 Watt Power Supply

UPGRADE YOURPCI

Document.tlon
Included

RFD480 (Remex 5. ' OS full-hl.l. . . • • $69 .95
FD55B (TIle S. " OS halt-ht ), • • • • • $99 .95
SA455 (Shuglrt 5. " OS hllf-hl.). • . . $99,95
TM100·2 (Tlndon5. ' OS full-hl.l. . . . . $99.95

JMR 5114" DISK DRIVE ENCLOSURES
Complete with power supply,switch, power cord,

DOE·1 FH f~HSo~~o~~~~I~~ld!l~?~o~::~or:::) . I $ 69,95
DOE·2HH ~~~:'~rI~.'~'~~~l} , , . , , . l OS 79.95
HDDE·1FH ,He",,,""'" ,...,, $199.95

• Input: 11OVa 60H, . Output:+8VDCa 15A, -5 VDC a
0,5A.+12VDCa 4,2A. - 12VDCa O,SA' Plug compltlble
connectors' FItsInto IBM PC • Weight: 6 lbs.

IBM-PS. .. • • • .. • • • .. • • •• $99.95

Spec . Sheets - 30¢ each
Prices Subject to Change

IBM·5151 1....._ .. _ •• · "'1). . . . . $129.95

IBM PC/XT Compatible
Keyboard

.-..-.----- ""

General Application Keyboards

UV-EPROM ERASER

MllIuml 54-Key
Uneneoded
Keyboard

Erases all EPROMs. Erases up to8 chips within 21 minutes (1 chip
in 15 minutes) .Maintai ns consta nt exposu re distan ce 01one Inch,
SP&'Cial co nduc tive loam liner eliminales slatic bu ild · up. Buill -In
safety lock to prevent UV expos ure. Compact - only 9.001. x
3.70"'Wx 2.60"'H. Complete with holdi ng tray lor 8 chips

DE-4 UV-EPAOM Eraser• .• • •. $74.95
UVS-llEL RaplaoemantBulb $17.95

Additional A dd-Ons Avallablet
IBM-Case Computer Case• • • • . • • . $ 59.95
IBM-KB Keyboard• •••• • • •••• • $ 79.95
IBM-FCC Disk Controller $ 79.95
IBM·MCC Monochromecaro.•. • •. $ 99.95
IBM-MON 12" MonoohromeMonitor . $109.95
IBM·ICB Coler Cardw/Prlnter Pert . $149.95
IBM·E384K 384K RAMOard• • •• • • • • $199.95
IBM·MB MotherbOlrd $349.95
IBM·10MBK 10MBHHHard Kit $599 .95
IBM·20MBK 20MBHHHlrd Kit $799.95

,e~"b'81 DISK DRIVES
cot1'P

• SPST keyswltches • 20 pin ribbon cable connection
• Low profile keys ' Features: cursor controls, control,
caps (tock), function, enter and shift keys ' Color (key·
OlpS): grey· walght:1 lb. . PinoutInol. • SI'e: 13""L x
4. 'Wx'<"H
KB54 $9 .95

,.~-ASCII _: : ::
Cherry ;;;Z ... ..
Keyboard '" - . ~ .

, 7-bit parallel ASCII, Full Upper Case, Full LO'Ner Case
except I.m, n, 0 and p. ' Cursor keypad ' SPSTmechani­
cal keyswitches ' 26-pin header connector' Color: white
, Size: 18"L x 6~ 'W x 1~ ~H • Spec Included
KB8201 (1500a..llablo) $14.95

23014 3 Intel Microlyl tem Compon entl Hndbk. (1813114) S1lU5
COntII ~ 1 0..1&sn.tll OI'I '~ oIl1lttrl lro! k:'oproctnQrlll ptopMlale­
2_" (2515~1l

2101130 Intel M.mory Compon ent. Hndbk. (1i 83184)• •.. S1US
Conta'Il,.aApollCltoonINolea, Ar1lcle "-!lnn.tl, o. lIIS/1t1t' lcth,r
~Iig" IntomltllOn on Int. ,", RAU., 0RMIa,EPROMI. EiPROJ,A , e"Cl
e..bblt lrHnlorltII UO pa;el l

300 13 ZIIog Deb 8001( (1185) , su s
lol0er0proc. "on IndS"PPO'lCh'l)I (l Oo1S p&gt.)

30022 H.tlonal l.ogic o. tt Book SIt (1814) . , • • • •. . . . S2US
\tlI_tlll.(34ISP'l(It ' l
C<lllla...,onb-ma!lonOllNaLonafI TTLproductLneanclCD4000,.">Ily
TM IIICNdtI 1400. 14L. S, AS. LSalld ALS s.n"lIhIctl.lI'ld
l,U,l~HC / 14HC / 54HCT ' 14HCTHIgh~ Ioloct'O CMOS ""'oty.
l,U,l'S4C/14C Iam' Y lndCMOSLSI /VLSl

300M Intlf"lHDatI Boot. (U U ). • • • , • • • • • . sus
Comp/eleUIl.(101Spaglsl

JE663 (P/S Butler) $79.95

Parallel Printer Card
For Apple II, 11+ and lie'

Th. JElaoPrlnt" I"I. r1a.c. boa.rOII .nlnl,H'g.n l lnt. rl. c. !OmOll of l:l:l. y .

~~~~ll~~~:~~~X~Oll:;~:~I~: ~~:/~~~:~~:J.i,~~;~~:",~~t~~;~~;:~~i
packll",. 1vt.II.blt forApple I . 11+ ' ncl t" · Th. JE8801.sh l c~.d conl''il u ,• .:lI:l'lh.
C."lro"lc••I. "d.rd .n d Cln I>t ,,·conflgur. d tor olh. , st,nda'd l ,I eec....r)<
Mve n.ct<llul pnnllng It.lurn Includ. :",d. o l ernn 'C hOONorOFF, ' "I:l'd'lIb'.
IiMiHd . tt. r c.rrI.", r. tyrn. Ht! Cfn r Ih. 8lh b'l 0111'1.O\ootput o. t. tit I. tt ""''iI'"
.ndmOf.1Compll l thlns tryCloon.

JE660 (PAT· l I $59.95

Applesurance Diagnostic Disk Ccntroller card
P,.,vents Crash.sl For Apple II , 11+ and lie'
Th. JEI 11 seM S.. l dl. gnOl loelool. arl lll\.lll rlC"m.,nl. ". "ctloet.ndec... ,
d,sk dnYecontrol'. r The JE877 ".,11 Yer,1y. "d ChKk the c p, ll l."!il 1'1 . ' 0 .... ' . Of

~~~~·~:·g~';'·or.~n~;c0~J:;:~~~.~ I~;"~.~:~ :~lt~~t~'..~~~~1 :~;-:
Complel.......\h,".lrucllQns
JE677 (DRV-l/Applesuranee II) 869.95

Parallel/Serial Buffer Card
For Apple II, 11+ and lie'

Til. JEt" 1)(OYldt.!hI u" r lllltn up to6041(01 . Oc:l>lIon.1 Of"blJ"-rt<l memory (, 15PII\111

~~~r~=:. ~~~~:¢=.~:b~~r:;;:r~:~~ph,-:}E:i~~~~~~:~.;l~~~~~~
parallel Input ....,lh beth Plr l! ltl .n d NrI.1 lRS232) 0\1... ,. :1 oulp"ts 'Mtll th, ,,
".Iyre. 'iOlJm. y ecc. .. a"d bulttr Inform.h on 10lwo typel of P""t"1 (cn. " r,.I.
on.l)llrilltli ~mult."to\llly Compltll....,llIin .lructlon.

Power /Mate Ccrp. REGULATED POWER SUPPLY

~~8~~ ,1¥~;~:~~~~tl~0~~r7aC:8 ,4b:'::~ta~U~~ot:~t~~~a~'~n~
recognized ' CSA certified
PwirtNo. Output lin w.Igtrt I't1cI

EMAS/6B SVa3A16Va2.SA 4t, "Lx4'Wx2\\ 'H 2lbs. $29.95
EMAS/6C 5Va6A16VaSA 5'1'1.x4r, 'Wx2r; ·H 4lbs. $39.95

Five Key 128K RAM Card "IIM
So_a,., Programal For Apple II, 11+ and lie ' Dislel

Thf JEIU'lfuncllOn.llycompal,ble ""lhlht Apple ll l."gu• ."c.'o."O tl ntie
..1,I'ad ""lh a ll tOil",. " lhat tl" be uMd ""In . ,tI'\(la'd If, K e.'d The JE 8 ~ 8

reqy",,"o mOd,hc.l'ons to 'fOyr Applf comput. r ""'iek' f soll....' e P,~ '. ",s are

~::s:m~i:.'C.r,.:::~:'~'"pa~t.l;e~~'~lil;~~~~~;:T~:~ ~ ~~~~~~=
wflnstnlctlOnl (NoW:CPIM-Ve,,;one 2 2 or ll,;l" - PASCAL· ...,.,. 1.1 or llrh.r )
JE666 (Expand-PrRAM) $119.95

Jameco®
~

California Residents: Add 6% or 61/2% Sales Tax

Additional Apple* Comoatible Products
Koy: I ~ Apple II or 11+ b ~ Applo 110

Cooling Fan ,.th I Urgl proteotlon • Koy: (I,b)• • • •• • • • • • • • • • $ 39.95
S,.tohlngPewer Supply ' Koy: (I .b).. . . . . .• . ••• • ••.• ... $ 39,95
NumerleiAux. Koypsd - 11100l sIIbie funotlon, . Koy: (b)• • • ••• $ 49.95
16KRAMClrd (Notl: CPIMYerllonl 2,2or el rller) • Koy: (I)•• . . $ 39.95
60-Column plul 64KRAM' Koy: (b). . . . . . . .. • • . • . • • • • • . $ 89,95
12' Green Monitor wtthI wlvel I tl nd • Koy: (I, b & lie)• • , •••••• $ 99.95
Apple Koybolrd I ndCl l e • Koy: (II • • . • • • •• • • • • • • • , • ..• $ 99.95
Voloe Synthell,ar - Plug-In,U..r Reedy' Koy: (a.b)•. • • • . • • • • $119.95
Prometheus Internll Modem- 2card, • Koy: (I,b)•• •• .• • •• •• $299.95
Promethl ul MaolntoshExt.Modsm• Koy: (Mlolntosh)• • • • • • • • $349.95

4-eHANNEL SWITCHING POWER SUPPLY
, Microprocessor. mini-computer,terminal, medIcal equipment and
process control applications ' Input: 90-130VAC, 47-440Hz ' Out­
put: +SVDCIi SA. - SVDC Ii 1A; +12VDC@ 1A. - 12VDCIi 1A
• Une regulations: ::::0.2% ' Ripple: 30mV p-p • Load regulation:
::::1% ' Overcurrent protectIon' Ad]: 5V main output ::::10% • Size:
6~"l x H'.'W x 4-15 /16"H ' '#eight: 1~ Ibs.

!iPi!l!l-l ~M!FCS-604A $59.95

APPLEN

Ccmpatlble
5v." ,Dllk Drive
and Controller
Cerd for
Apple II,11+ and lie '
•BIlldrMn · l o1 3KformaMelllk)r. ge ' Colormatcht. Appl.

~~~;'·~:I.':~J:f~~ '~on~~!::lIo:~rn::~~
~I,I~ ~~~~ ~J1~I~k .C:*~~~ f:~ '3S trick. ' Sn

ADD·514 1-_' $139.95
JE8751e...-c.no,.. ... . • $ 49.95

APPLEN lie Compatible
5v." Half·Helght Disk Drive

Sl.m. IPIC' llAOO-12 axc.p1 no conl1'olllf' n.C4I'1I&l1l

ADD·12 $129.95 ADD· lie $129.95

APF-l
KHP4007
JE614
JE860
JE864
AMON
KB-EA1
JE520AP
PM1200A
PM1200M

General Application Power Supplies

APPLE' COMPATIBLE COMPUTER ACCESSORIES

- _. -- I ~ .. :

~ -._,....

J~

APPLEN Compatlbla
5v." Half-Ha ight Disk Drive

1 For Apple II,11+ and lie'
OH~ 6
$1~9.9

RS232 Adapter
for VIC-20 and
Commodore 64

MUF60 (SPN3-15·2462)
HO'Nard Industri es (468'sq ,.60cfm l • • • • 59.95
SU2C7
EG&G Aotron (3,125" SQ., 20 elm) . •• • 59.95

Send stamped,
self-addressed envelope

to rece ive a Quarterly
Sales Flyer - FREE!

Tho ProModlm" Is I Bell212A (1200/ 300) Intelligent
stand-alone modem ' Hayes command set compatible
plus an addItional extended command set' Shown with
alphanumeric display option.

PM1200 R9-232 Stond-Alonl UnlL .... . $299.95

OPTIONS FOR ProModem 1200
PM-eOM IProOomComml,mlc.t1on Softw.r .) • • • • • $ 79.95

PlIlN aplC11y ~r.ling S)'Il. m-
AppI. : ProOOSor CP/M - or
IBM preooS or I,lS DOS

PM-oPS12K (Comm"mlc.t iOnBy". , Option]• • •• • • • $129 .95
BUF512K (!l12"'''''lNlfYforPM·~1 21Q • • • , •• $ 54.95
PM·ALP (A1ph.null'tl';C OIlpl.y) • • •• • • • • • • • , $ 79.95

PM-Sp«le' ~2 ~51;~~~.~ , $249.95

The ProModem 12OO8/ 8S is a 1200 /300 baud modem
card which plugs Into IBM PC and Xl. Provides a third
serial Comport. Twoversions available: 12008 (without
software) and 12OO8S (with software). The PM12oo8S
is supplied with powerful MITE communications software
fromMycroft Labs.Softwareaw.ilabie:PCDOSor MS DOS.
PM1200B (wtthout Softwaro) $239.95
PM1200BS (with MITE SOftwlrl). . • .. $274.95

VOICE SYNTHESIZER
FOR COMMODORE V IC-20 AND C-64

Plug-In - Talking In Mlnutesl
JE520CM $99.95

300 BAUD AUTO MODEM
Mlter-Mo (For C·641•• • • ••• . $74.95

PARALLEL PRINTER INT ER FAC E
FREE 4K Buffer Ineludedl

MW350 (ForVIe-20,e-64&e-128) $69.95

Muffin-Style & Sprite-Style Fans

The JE232CM1-'connectionohtondard....1RS232
printe,., modems, etc. to your VIC-20and Coo64.A4-pole
switch allows the inversion of the 4 control linel. Com­
plete in, tallation and oper.Uon instructio n. Included.
• Plugs into User Port· Provides Standard AS232 signal
levels ' Uses 6 signals (Transmit.Receive,Clear to Send.
Request to Send, Data Terminal Ready, Data Set Ready),

JE232CM $39.95

• TAI·80 Model 100 • NEC • OlivettI

EXPAND TRS·80 MEMORY
"".. co...1.~!:!!C?.~~~~~!,~nll "K "'",••
~tl'O~I~::::~ t::~C:=~a~ 1~ ~~,~:~n~
l xoano.d lI"orn 16l<. to..aK 1I11"g ;2Kltl. Each KItwlUaxpal'ldOCImputer by
111K lncremtnll

TRS·16K3 200nl (Mod.IIII) $5.95
TRS·16K4 250nl (Mod.ll )•. .. . . . . . $5.49

TRI-SO COLOR AND COLOR II
Eaty kI Inmll Kit com.. ccmp!tll~ a aach 41s.4N·20(200n1l MK
Dynamic FlAM, and doc\lml n\l.tIOn lor conYlra/On. ConYert1TR8·SQColor
Compuw rl wtth 0, E, ET, F IlIld NC ctrclllt boIrd. to 32K. Alto con....rt.
TRS·ao Color Compuler II to MK. Fltx DOS or05·8 ~~Ired to utlliz.

¥R'S~6f1l-'2"': '."':~.~ $9.95

TRI-SO MODEL 4 4P
~:~y~~~~,:t~~:~~'1~~~~~:~~:~~~i~~2=~
rM"II~OI\ lor con....rtIon.

TR8-84K-2 ~=;W~r='~=I1l~.~ ...,S 9.95
TRfS.84K-2PAL lxpMd. ModtI4 froft'I14Kkl12l K.•, •S29.85

TANDY 200

Commodore " Accessories

~~~:'~I~im~~':.·~1~~'V:=~~~~~'~~T~~"J~
Compltt. w!lI'ImOd\.llland documtnlallon lor Inlt.~.tl O/l

M10G1K CT"I-IOModtI100 lxpeMIon), " , •• 121.1' .., or3I11US
NfClIOt (NfC P'C4201A). " . ,." .""."., I2U ' ... orS111U '
OM10lK (0IMttI M10)•••• , •••• , •• , ., •• , ., .12"" "' 01'3111"'5

TRS-80 Accessories

$20 Minimum Order - U.S. Funds Only
Shipping: Add 5% plus $1 .50 Insurance

CIRCLE 114 ON FREE INFORMATION CARD



~_lIadle Ihaek artl Etlaeu_™~-..
THE BUILDER'S STOREI OVER 1000 COMPONENTS IN STOCKI

39<: Pkg.of2

• = Rated 506 WVDC

~F Cat. No. Pkg. of 2
.001 272-126' .49
.0047 272-130' .49
.01 272-131' .59
.047 272-1341 .59
.1 272-1351 .59

Low
As

_ Hi·Q Design
_ Moistureproof

I = Rated 500 WVDC

pF Cat. No. Pkg. of 2
4.7 272-1201 .39
47 272-121 ' .39
100 272-1231 .39
220 272-1241 .49
470 272-1251 .49

Over 200,000
Substitutions!

We Can Replace Almost
Any Ie or Semiconductor

New!

Ceramic Disc Capacitors

SPECIAL
ORDER

HOTLINE

No Minimu m Order _ No Postage Charge

If the device you need is not part of our regular stock ,
we'll check our new in-store substitution guide and
special-order a replacement from our warehouse. Your
order will be sent ASAP to your local Radio Shack store
and we' ll notify you when it arrives. We also offer this
convenient service on selected tubes, crysta ls, phono
cartridges and styli. Come in today for details!

.99

.99
1.19
1.49
1.19
1.19

276-2401
276-2411
276-2413
276-2417
276-2449
276-2466

4001 Quad NOR Gate
4011 Quad NAND Gate
4013 Dual Flip Flop
4017 Decade Counter
4049 Hex Buffer
4066 Quad Switch

Type Description

With Pin-Out
And Specs

Lt: 99<:

4000-Series CMOS ICs _

5

4

(4) IC Test Probe Adapter. Fits over positive test
lead to prevent accidental pin-to-pin shor ting.
270-335 99~

(5) Xenon Flash Tube. For replacement or
projects. 100,000-flash life. With specs.
#272-1145 2.99
(6) PC Board·Mount Electret Mike Eleme nt . Wide
20 to 15 kHz response. Requires 2-10 VDC.
#270-090 991;

(7) Two·Tone Piezo Buzzer. Super-loud 100 dB
output. Use for secur ity, power failure alerters and
more. Requires 8 to 16 VDC. #273-070 . . . . . 8.95

.i->:
- 3

2

139°C 270-1320 .79
226°C 270-1321 .79

Just a Sample of Our Unique Electronics
Jr

Speech Synthesis ICs

mnnr"rm
Note : ICs are supp lied wit h data and cir cuit
examples. All required extr a parts are
avai lable throug h Radio Shack.

SP0256-AL2 Speech Synt hes is IC. This remarkable
28-pin MOS LSI device uses a built-in program to
synthesize natural sounding speech.
#276-1784 12.95
CTS256-AL2 Text -tc-Speech IC. This 40-pin device
translates standard ASCII characters into control data
for the synthesizer above. #276-1786 16.95

(1) DC Hobb y Motor. Just right for model-making,
solar and robotics experi ments, or rainy day fun for
the kids. Requires 1.5 to 3 VDC. #273-223 . . . 79~
(2) Gas Disch arge Tube. Fast-response transient
protector for 120 VAC circui ts. For use when repeti-
tive surges are expected. #270-811 2.49

(3) Replacement Thermal Fuses. Used as a safety
protector in many AC-operated coffee-makers and
heating-type appliances. 240 VAC, 10 amps max.

Breaks Circuit at Cat. No. Each

16

14

Boards for Interface projects
. -

13

5 VDC Coil 275-232 1.49
12 VDC Coil 275·233 1.49

Relay Cat. No. Each

(13) Two-Bus Plug-In Board . 4' /2X4" with predrilled DIP pat-
tern. Fits 44-pin socket. 8276·152 2.99
3-Voltag e Sourc.. Plug-In Board . 8276-' 54 2.99
(14) Plug -In Board With RS-232 Ports. Fit. 44-position
socket, accepts two RS-232 connectors (below). 4511 . x 55/..~
two buses, predrilled DIP pattern. 8276-187 3.99
(15) Jumbo Two-Bus Plug-In Board . 4'l2 x 9'/"~ FilS 44­
position socket. Accepts up to 24 16-pin DIP sockets with ample
rocm for discrete components. 8276-190 5.95
Jumbo One-Bus Plug-in Board . 8276-191 5.95
(16) 44-Posltlon Card-Edge Socket. 8276-1551 2.99
(17) Sub-O 25-Right-Angle Connector. 8276-1521 3.29
(18) Wire Termina ls . Set of 4. Mount on board, secure two
wires. Clever stackable desiqn. 8276-1388 . . . . . 411 .99

Compact SPST Reed Relays

Itadlo IhaeK
A DIVISION OF TANDY CORPORATION

Pricesapply at participating Radio Shackstores and dealers

149 Each

I
Ideal for fast-react ion switching. Pins for PC mounting.
Contacts: 1 amp at 125 VAC. Low-current coils.

12

10

64K Dynamic RAM
Highest Quality

Only

395

They Goofed, You Gain!
SPECIAL PURCHASES!

(10) Prewired TV RF Modulator. Use TV to
monitor compute rs, satellite receivers, even build
a custom datacom system (see 9/85 issue Mod-
ern Electronics, p. 53). #277-1015 4.95
(11) Computer Keyboard. Very high-quality full­
stroke matrix-ou tput board with standard
"QWERTY" layout and total of 75 keys. With
data . #277-1020 5.95
(12) 5 VDC DPDT DIP Relay . Subminiatu re pot­
ted type fits 16-pin DIP socket. Contacts rated 2
amps at 120 VAC. #275-244 . . , 1.99

4164. Manufacturer's prime memory chip with
150 ns access . Now's the time to upgrade your
computer. Why gamble with (and wait for) a mail-
order bargain? #276-2506 3.95

Super Saver!

Cut
$18°7

:9~~5 2188

Not Your Usual LEOS!

Multitester Sale!

(8) XC-5491 Tri-Color LED. Great for status or polar­
ity indicator. Glows red on DC, green on reverse DC,
yellow on AC. T-P /. size. #276-035 1.29
(9) CQX21 Blinking LED. Combines a MOS inte­
grated circuit driver and a red LED. T-13 / . size. Can
drive several LEDs in series. #276-036 1.59

_ Easy-to -Read 4'/4"
Mirrored Sca le

_ Range-Doubler for
Extra Reso lution

Accuracy, ease of use and famous Micronta '" quality
at an incredible 45% off ! Features convenient single­
knob function selection , 50k ohms-per-volt DC sensi­
tivity, fuse and overload protection . Measures to 1000
volts AC and DC, DC current to 10 amps, 0 to 20 megs
resistance , -20 to + 62 dB. 6"11 6x 47/8 X 2'~ With
leads, probes, manual. Batteries extra. #22-204

Over 1000 ite ms in stock: Bind ing posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips,
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Rectlfi·
ers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and morel
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.6500
1.49 1.0MHz
1.95
2.95 6502 2.79 6845 4.95
2 .49 65C02 1CMOSI12 .95 68B45 8.95

139.95 6507 9 .95 6847 11 .95
109.00 6520 1.95 HD46505SP 6 .95

6.95 6522 4 .95 MC1372 2.95
9.95 6526 26 .95 8275 26.95
2.49 6532 6.95 7220 19.95
3.95 6545 6.95 CRT5027 12.95
7.95 6551 5 .95 CRT5037 9.95

19 .95 6561 1 19 .95 TMS9918A 19.95
129.95 6581; 34.95
185.00 2.0 MHZ

65021. 2 .95 DISK
6520A 2.95 CONTROLLERS8200 6522A 5.95
6532A 11 .95 1771 4 .95

8203 29 .95 6545A 7 .95 1791 9.95
8205 3.29 6551A 6.95 1793 9.95
8212 1.49 3.0 MHZ 1795 12 .95
8216 1.49 1797 12 .95
8224 2.25 65028 6.95 2791 19.95
8237 4.95 2793 19 .95
8237-5 5 .49 2797 _ 29 .95
8250 6.95

6800 6843 19 .95
8251 1.69 8272 4 .95
8251A 1.89

1.0MHZ UPD765 4 .95
8253 1.89 MB8876 12.95
8253-5 1.95

6800 1.95 MB8877 12 .95
8255 1.69

6802 4.95 1691 6 .95
8255-5 1.89

6803 9 .95 2143 6.95
8259 1.95
8259-5 2.29 6809 5.95

8272 4.95 6809E 5.95
8279 2.49 6810 1.95 BIT RATE8279-5 2.95 6820 2.95

6282 3.95 6821 1.95 OENERATORS
8284 2.95 6840 6.95
8286 3.95 6843 19.95

8288 4.95 6844 12 .95
6845 4.95
6847 11 .95
6850 1.95

Z-80 6883 22 .95

2.0 MHz

1450nsl 3. 95
1650ns) 2. 29
1450ns)(5V) 2.25
1350ns)(5V) 2.79
(450ns)(5V) 3 .95
(450ns)(5V) 2.45
(250ns)(5V)(21V PGM) 2.75
(200ns)(5VIl21 V PGM) 3.95
1250ns)(5VIlCMOS) 5 .95
145 0ns )(5V) 2.45
1250ns)(5V) 2.85
1200ns)(5V) 3.49
(450ns)(5V) 8 .95
(350ns)(5V)(24 PIN) 17 .95
(250ns)(5V) 2.79
1250ns)(5VllCMOS) 12 .95
1250ns)(5V I 7 .49
21V _PGM=Pro gram at 21 Volts

raSPECTRONICS EPROM ERASERS
UCORPORATION

2708 1024.8
2716-6 2048 x8
2716 2048x8
2716-1 2048x8
TMS253 2 4096.8
2732 4096.8
2732A 4096.8
2732A -2 4096x8
27C64 8192.8
2764 8192x8
2764-250 8192.8
2764-200 8192.8
TMS2564 8192.8
MCM68766 8192.8
27128 16384.8
27C256 32768.8
27256 32768.8

5V"Single 5 Volt Supply

Timer Capacity
Chip

NO 9
YES 9
YES 12

HIOH SPEED CMOS
32 .768 KHz .95 74LSoo .16 74LS165 .65 A new famity of high speed CMOS k>gic foaturing

1.0MHz 2.95 74LSOI .18 74LS166 .95 the speed of low POW'" Schottky 18ns typical gate
1.8432 2.95 74LS02 .17 74LS169 .95 propagation defay}. combined with the advan tages of
2 .0 1.95 74LS03 _18 74LS173 .49 CMOS : very low power consumption. superior noise
2 _097152 1.95 74LS04 .16 74LS174 .39 immunity . and improved output drive.
2.4576 1.95 74LS05 .18 74LS175 .39 74HCOO3.2768 1.95 74LS08 .18 74LS191 .49
3.579545 1.95 74LS09 .18 74LS192 .69 74HC: Operate at CMOS k>gic levels and are ideal
4 .0 1.95 74LS10 .16 74LS193 .69 for new. all·CMOS design s.
4 .032 1.95 74LSll .22 74LS194 .69 74HCoo .59 74HC1485.0 1.95 74LS12 .22 74LS195 .69 74HC02 .59 74HC1516.0688 1.95 74LS13 .26 74LS196 .59 74HC04 .59 74HC154
6.0 1.95 74LS14 _39 74LS197 .59 74HC08 .59 74HC1576 .144 1.95 74LS15 .26 74LS221 .59 74HC10 .59 74HC1586 .5536 1.95 74LS20 .17 74LS240 .69 74HC14 .79 74HC1638 .0 1.95 74LS21 .22 74LS241 .69 74HC20 .59 74HC17510 .0 1.95 74LS22 .22 74LS242 .69 74HC27 .59 74HC24010 .738635 1.95 74LS27 .23 74LS243 .69 74HC30 .59 74HC24412.0 1.95 74LS28 .26 74LS244 .69 74HC32 .69 74HC24514.31818 1.95 74LS30 .17 74LS245 .79 74HC51 .59 74HC25715.0 1.95 74LS32 _18 74LS251 .49 74HC74 .75 74HC25916.0 1.95 74LS33 .28 74LS253 .49 74HC85 1.35 74HC27317 .430 1.95 74LS37 .26 74LS256 1.79 74HC86 .69 74HC29918 .0 1.95 74LS38 _26 74LS257 .39 74HC93 1.19 74HC36818.432 1.95 74L542 .39 74LS258 .49 74HC107 .79 74HC37320.0 . 1.95 74L547 .59 74LS259 1.29 74HC109 .79 74HC37422 .1184 1.95 74LS48 .69 74LS260 _49 74HC112 .79 74HC39024 .0 1.95 74LS51 .17 74LS266 .39 74HC125 1.19 74HC39332.0 1.95 74LS73 .29 74LS273 .79 74HC132 1.19 74HC4017

CRYSTAL 74LS74 .24 74LS279 .39 74HC133 .69 74HC4020
74LS75 .29 74LS280 1.98 74HC138 .99 74HC4049

OSCILLATORS 74LS76 .29 74LS283 .59 74HC139 .99 74HC4050
74LS83 .49 74LS290 .8 9

5.95 74 LS85 .49 74LS293 .8 9 74HCTOO5.95 74LS86 _22 74LS299 1.49
5.95 74LS90 .39 74LS322 3.95 74HCT: Direct. drop-in replacements for LS TIL
5.95 74LS92 _49 74LS323 2.49 and can be intermixed with 74LS in the same circuit.
4 .95 74LS93 .39 74LS364 1.95 74HCTOO .69 74HCT166 3.054 .95 74LS95 .49 74LS365 .39 74HCT02 .69 74HCT174 1.094.95 74LS107 .34 74LS367 .39 74HCT04 _69 74HCT193 1.394.95 74LS109 .36 74LS368 .39 74HCT08 .69 74HCT194 1.194.95 74LS112 .29 74LS373 .79 74HCTlO .69 74HCT240 2.194.95 74LS122 .45 74LS374 .79 74HCTll .69 74HCT241 2.194.95 74LS123 _49 74LS375 .95 74HCT27 .69 74HCT244 2.194.95 74LS124 2 .75 74LS377 ' .79 74HCT30 .69 74HCT245 2.194.95 74LS125 _39 74LS378 1.18 74HCT32 .79 74HCT257 .994.95 74LS126 .39 74LS390 1.19 74HCT74 .85 74HCT259 1.594.95 74LS132 .39 74LS393 .79 74HCT75 .95 74HCT273 2.094.95 74LS133 .49 74lS541 1.49 74HCTl38 1.15 74HCT367 1.094.95 74LS136 .39 74LS624 1.95 74HCT139 1.15 74HCT373 2.494.95 74LS138 _39 74LS640 .99 74HCTl54 2.99 74HCT374 2.49

74LS139 .39 74LS645 .99 74HCTl57 .99 74HCT393 1.59
74LS145 .99 74LS669 1.29 74HCT158 .99 74HCT4017 2.19

MISC. 74LS147 .99 74LS670 .89 74HCTl61 1_29 74HCT4040 1.59
74LS148 .99 74LS682 3.20 74HCTl64 1.39 74HCT4060 1.49

9.95 74LS151 .39 74LS683 3.20
19.95 74LS153 _39 74LS684 3.20

.79 74LS154 1.49 74LS688 2 .40

74FOO7.95 74LS155 _59 74LS783 22 .95
4.95 74LS156 .49 81 LS95 1.49
1.95 74LS157 .35 81LS96 1.49 74F74
8 .95 74LS158 .29 81LS97 1.49
2 .95 74LS160 .29 81LS98 1.49

13 _95 74LS161 .39 25LS2521 2.80
6 .95 74LS162 .49 25LS2569 2.80

AY5-2376 11 .95 74LS163 .39 26LS31 1.95
AY5-3600 Pl10 " .95 74LS164 .49 26LS32 1.95

* * * *HIGH·TECH****
NEG V20 UP070108 $1485

REPLACES BOBB TO SPEED UP IBM PC 10·400/0
* HIGH -SPEED ADDRESS CALCULATION

IN HARDWARE
* PIN COMPATIBLE WITH 8088
* SUPERSET OF 8086/8088 INSTRUCTION

SET
* LOW POWER CMOS

8 MHz V20 UPD70108-8 $24.95
8 MHz V30 UPD70116-8 $26.95

****SPOTLlGHT****

1.95
3.95

.99
1.45
2.99

.99
1.09
1.49
1.95
1.95
1.49
1.95
1.39
1.49
1.49
1.59
2.95
3.89
3 .95
4.49

(450ns)
(450ns)(CM05)
1450ns)(LP)
1250ns)(LP)
(450ns)
1450ns)
1450ns)(LP)
(200ns)(LP)
(150ns)(LP)
(450n5)
(150ns)
(1OOns)
12oons)(CM05)
1150ns)(CM0 5 )
1200ns)(CM05)(LP)
(150ns)(CM05)(LP)
1120ns)(CM05IlLP)
1150ns)(CMOS)
(150ns)(CMOS)(LP)
(1 ~OnsIiCMOS)(LP)

DYNAMIC RAMS
(2 50ns)
1200ns)
1150ns)
(120ns)
(200ns)
12oons)(5V)
1150ns)(5V)
1120nsll5V I
(200ns)(5V)
1150ns)(5VI 1.95
(150ns Il5V)(REFRESH) 2.95
(I SOns)15V) 4.95
(1SOns )(5V) 5.95
1200ns)(5V) 2.95
11S0 ns )(5V) 2.95

~\R E FRESH =Pin 1 Refresh

4116-250 16384.1
4116-200 16384.1
4116-150 16384.1
4116-120 16384.1
MK4332 32768.1
4164-200 65536.1
4 164-I 50 65536.1
4164-120 65536.1
MCM6665 65536.1
TM54164 65536.1
4164-REFRESH 65536.1
TMS4416 16384.4
41128·150 131072x1
41256-200 262144.1
41256-150 262144.1

5V =Single 5 V,?lt Supply

2101 256x4
5101 25 6.4
2102L-4 ,024.,
2102L-2 1024.1
21 12 256.4
2114 1024x4
2 I I 4L-4 1024.4
2114L-2 1024.4
2114L-15 1024.4
TM54044-4 4096.1
TMM2016-150 2048.8
TMM2016-100 2048.8
HM6116-4 2048.8
HM61 I 6-3 2048.8
HM6116LP-4 2048.8
HM61 16LP-3 2048.8
HM6116LP-2 2048.8
HM6264P-15 8192.8
HM6264LP-15 8192.8
HM6264LP-12 8192x8

lP"low power
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VOLTABE LINEAR
4001 .19 14419 4.95 7400 .19 74147 2.49 74500 .29 745163 1.29 REBULATORS TL066 .99 lM733 .98
4011 .19 14433 14 .95 7402 .19 74148 1.20 74502 .29 745168 3.95

TO·220CASE TL071 .69 LM741 .29
4012 .25 4503 .49 7404 .19 74150 1 .35 74503 .29 745174 .79 TL072 1.09 LM747 .69
4013 .35 4511 .69 7406 .29 74151 .55 74504 .29 745175 .79 7805T .49 7905T .59 TL074 1.95 LM748 .59
4015 .29 4516 .79 7407 .29 74153 .55 74505 .29 745188 1.95 780BT .49 790BT .59 TL081 .59 MC1330 1 .69
4016 .29 4518 .8 5 7408 .24 74154 1.49 74508 .35 745189 1.95 7812T .49 7912T .59 TL082 .99 MC1350 1.19
4017 .49 4522 .79 7410 .19 74155 .75 74510 .29 745195 1.49 781ST .49 7915T .59 TL084 1.49 MC1372 6 .95
4018 .69 4526 .79 7411 .25 74157 .55 74515 .35 745196 1.49 TO·3CASE LM301 .34 LM1414 1.59
4020 .59 4527 1.95 7414 .49 74159 1.65 74530 .29 745197 1.49 7805K 1.39 7905K 1.49 LM309K 1.25 LM1458 .49
4021 .69 4528 .79 7416 .25 74161 .69 74532 .35 745226 3.99 7812K 1.39 7912K 1.49 LM3" .59 LM1488 .49
4024 .49 4529 2.95 7417 .25 74163 .69 74537 .69 745240 1.49 TO-92 CASE LM311H .89 LM1489 .4 9
4025 .25 4532 1.95 7420 .19 74164 .8 5 74538 .69 745241 1.49 78L05 .49 79L05 .69 LM317K 3.49 LM1496 .8 5
4027 .39 4538 .95 7423 .29 74165 .8 5 74574 .49 745244 1.49 78L12 .49 79L12 .69 LM317T .95 LM1812 8 .25
4028 .65 4541 1.29 7430 .19 74166 1.00 74585 .95 745257 .79

PJn~~~°h.TAgN'I~~
LM318 1.49 LM1889 1.95

4035 .69 4553 5.79 7432 .29 74175 .89 74586 .35 745253 .79 LM319 1.25 ULN2003 .79
4040 .69 4585 .75 7438 .29 741n .75 745112 .50 745258 .95 LM320 ...7900 XR2206 3.75
4041 .75 4702 12 .95 7442 .49 74178 1.15 745124 2.75 745280 1.95 LM338KA45A TO·3 3.95 LM322 1.65 XR2211 2.95
4042 .59 74COO .29 7445 .69 74181 2.25 745138 .79 745287 1.69 78H05K5V SA TO-3 7.95 LM323K 4.79 XR2240 1.95
4043 .85 74C14 .59 7447 .89 74182 .75 745140 .55 745288 1.69 78H12K 12V5A TO·3 8.95 LM324 .49 MP02907 1.95
4044 .69 74C74 .59 7470 .35 74184 2.00 745151 .79 745299 2.95 78P05K 5V 10A TO·314 .95 LM331 3.95 LM2917 1.95
4045 1.98 74C83 1.95 7473 .34 74191 1.15 745153 .79 745373 1.69 LM334 1.19 CA3046 .89
4046 .69 74C85 1.49 7474 .33 74192 .79 745157 .79 745374 1.69 LM335 1.40 CAJ081 .99
4047 .69 74C95 .99 7475 .45 74194 .85 745158 .95 745471 4.95 IC SOCKETS LM336 1.75 CAJ082 .99
4049 .29 74C150 5.75 7476 .35 74196 .79 745161 1.29 745571 2.95 LM337K 3.95 CA3086 .80
4050 .29 74C151 2.25 7483 .50 74197 .75 1·99 100 LM338K 3.95 CA3089 1.95
4051 .69 74C161 .99 7485 .59 74199 1.35 8 PIN ST .13 .11 LM339 .59 CA3130E .99
4052 .69 74C163 .99 7486 .35 74221 1 .35

DATA ACO INTERFACE
14 PIN ST .15 .12 LM340 5• • 7800 CA3146 1.29

4053 .69 74C164 1.39 7489 2.15 74246 1.35 16 PIN ST .17 .13 LM350T 4.60 CA3160 1.19
4056 2.19 74C192 1.49 7490 .39 74247 1.25 18 PIN ST .20 .18 LF353 .59 MC3470 1.95
4060 .69 74C193 1.49 7492 .50 74248 1.85 ADC0800 15 .55 8126 1.29 20 PIN ST .29 .27 LF356 .99 MC3480 8.95
4066 .29 74C221 1.75 7493 .35 74249 1.95 ADC0804 3.49 8T28 1.29 22 PIN ST .30 .27 LF357 .99 MC3487 2.95
4069 .19 74C240 1.89 7495 .55 74251 .75 ADC0809 4.49 8T95 .89 24 PIN ST .30 .27 LM358 .59 LM3900 .49
4076 .59 74C244 1.89 7497 2 .75 74265 1.35 ADC081614.95 BT96 .89 28 PIN ST .40 .32 LM380 .89 LM3909 .98
40n .29 74C374 1.99 74100 2 .29 74273 1.95 ADC0817 9.95 8T97 .59 40 PIN ST .49 .39 LM383 1.95 LM3911 2.25
4081 .22 74C905 10.95 74121 .29 74278 3 .11 ADC0831 8 .95 8T98 .8 9 64 PIN ST 4.25 CALL LM386 .89 LM39 14 2.39
4085 .79 74C9" 8.95 74123 .49 74367 .65 DAC0800 4.49 DM8131 2.95 ST·SOLDERTAIL LM393 .45 MC4024 3 .49
4086 .89 74C917 8 .95 74125 .45 74368 .65 DAC0806 1.95 DP8304 2.29 8 PIN WIN .59 .49 LM394H 4.60 M::4044 3.99
4093 .49 74C922 4.49 74141 .65 9368 3.95 DAC0808 2.95 DS8833 2.25 14 PIN WIN .69 .52 TL494 4.20 RC4136 1.25
4094 2.49 74C923 4.95 74143 5.95 9602 1.50 OAC1020 8 .25 058835 1.99 16 PIN WIN .69 .58 TL497 3.25 RC4558 .69
14411 9.95 74C926 7.95 74144 2.95 9637 2.95 DAC1022 5.95 D58836 .99 18 PIN WIN .99 .90 NE555 .29 LM13600 1.49
14412 6.95 8OC97 .95 74145 .60 96502 1.95 MC1408L8 2 .95 D58837 1.65 20 PIN WIN 1.09 .98 NE556 .49 75107 1.49

22 PIN WIN 1.39 1.28 NE558 1.29 75110 1.95
24 PIN WIN 1 .49 1.35 NE564 1.95 75150 1.95
28 PIN WIN 1 .69 1.49 LM565 .95 75154 1.95

36 PIN CENTRONICS 40 PIN WIN 1.99 1.80 LM566 1.49 75188 1.25
WIN:WlREWRAP LM567 .79 75189 1.25

5·100 .125 MIl! 16 P1N ZIF 4 .95 CALL NE570 2.95 75451 .39
5·100 .125 IDCEN36 RIBBON CABLE 24 P1N ZIF 5.95 CALL NE590 2.50 75452 .39
IBM PC .100 CEN36 SOLDER CUP 28 PIN ZIF 6 .95 CALL NE592 .98 75453 .39
APPLE .100 CEN36PC RT ANGLE PC MOUNT 40 PIN ZIF 9.95 CALL LM710 .75 754n 1.29
STD .156 RMILE ZIF:TEXTOOL LM723 .49 75492 .79
5TD .156 IDCEN36/F RIBBON CABLE (ZEROINSERnON FORCE) H:TO·5 CAN. K:TO ·3. T:TO·220

DIP CONNECTORS
DESCRIPTION ORDER BY

CONTACTS
8 14 16 18 20 22 24 28 40

HIGH RELIABILITYTOOLED AUGATxxST .62 .79 .89 1 .09 1.29 1.39 1.49 1.69 2.49ST IC SOCKETS
HIGH RELIABILITYTOOLED AUGATxxWW 1.30 1.80 2.10 2.40 2.50 2.90 3.15 3.70 5.40WW IC SOCKETS

COMPONENT CARRIES ICCxx .49 .59 .69 .99 .99 .99 .99 1.09 1.49(DIP HEADERS)
RIBBON CABLE IDPxx ..- .95 .95 --- --- - 1.75 ._. 2.95DIP PLUGS (IDC)

FOR ORDERING INSTRUCTIONS SEE D·SUBMINIATURE BELOW

IDP14

1N751
1N759
1N4148
1N4004
1N5402
KBP04
KBU8A
MOA990·2
N2222
PN2222
2N2905
2N2907
2N3055
2N3904

.25

.25
25 /1.00
10 /1 .00

.25

.55

.95

.35

.25

.10

.50

.25

.79

.10

4N26
4N27
4N28
4N33
4N37
MCT-2
MCT·6
TIL·"1
2N3906
2N4401
2N4402
2N4403
2N6045
TIP31

1·99
.10
.14
.14
.10
.10

COM CATHODE .362"
COM CATHODE .5"
COM ANODE .5"
COM ANODE .3"
COM CATHODE .3"
COM CATHODE .8"
COM CATHODE .3"
COM CATHODE .43"

4x7 HEX W I LOGIC .270"
4 x7 HEX W/LOGIC .290"

LED DISPLAYS

DIFFUSED LEOS
JUMBO RED T1 '"
JUMBO GREEN T"..
JUMBO YELLOW T""
MOUNTING HDW T1'"
MINI RED T1

FND·357(359)
FND·5OO(503)
FND-507(510)
MAN-72
MAN-74
MAN ·8940
TIL·313
HP5082-n60
TIL-311
HP5082-7340

SWITCHES

D037S

ID8 37S

CONTACTS

9 15 19 25 37 50

D-SUBMINIATURE

FEMALE DBxxSWIN 2.76 4 .27 6.84 9 .95

GREY HOODx x .65 .65 .65 .75 .95

MALE DBxxPR 1.20 1.49 1.95 2.65
FEMALE DBxxSR 1.25 1.55 2.00 2.79
MALE DBxxPWW 1.69 2.56 3.89 5.60

MALE DBxxP .82 .90 1.25 1.25 1.80 3 .48
FEMALE DBxxS .95 1.15 1.50 1.50 2.35 4.32

DESCRIPTION

HOODS

WlREWRAP

SOLDER CUP

RIGHT ANGLE
PC SOLDER

IDC MALE IDBxxP 2.70 2.95 3.98 5.70
RIBBON CABLE FEMALE IDBxxS 2.92 3.20 4.33 6.76

METAL MHOODxx 1.25 1.25 1.30 1.30

ORDERIN G INSTRUCTIONS: INSER T THE NUMBER OF CONTAC TS IN THE POSITION
MARKED -xx- OF THE -ORDER BY- PART NUMBER LISTED.

EXAMPLE: A IS PIN RIGH T ANGLE MALE PC SOLDER WOULD BE DB I SPR.

MOUNTING HARDWARE $1.00

DIP SWITCHES

SPST MINI·TOGGLE ON·ON
DPDT MINI-TOGGLE ON-ON
DPDT MINI-TOGGLEON·OFF-ON
SPST MINI-PUSHBUTTON N.O.
SPST MINI·PUSHBunON N.C.
SPST TOGGLE ON-OFF
BCD OUTPUT 10 POSITION 6 PIN DIP

IDC CONNECTORS
DESCRIPTION ORDER BY

CONTACTS
10 20 26 34 40 50

SOLDER HEADER IDHxxS .82 1.29 1.68 2.20 2.58 3.24
RIGHT ANGLE SOLDER HEADER IDH xxSR .85 1.35 1.76 2.31 2.72 3.39

WWHEADER IDHxxW 1.86 2.98 3.84 4.50 5.28 6 .63
RIGHT ANGLE WIN HEADER IDHxxWR 2.05 3 .28 4.22 4.45 4.80 7.30
RIBBON HEADER SOCKET IDSxx .79 .99 1.39 1.59 1.99 · 2 .25

RIBBON HEADER IDMxx 5.50 6.25 7.00 7.50 8 .50
RIBBON EDGE CARD IDExx 1.75 2.25 2.65 2.75 3.80 3.95

.8 5

.90

.90

7 POSITION
8 POSITION
10 POSITION

SINGLE COLOR COLOR CODED

HARD TO FIND
"SNAP.BLE" HEADERS

CAN BE SNAPPED APART TO
MAKE ANY SIZE HEADER.

ALL WITH .1" CENTERS

1x40 STRAIGHT LEAD
1x40 RIGHT ANGLE
2x40 STRAIGHT LEAD
2x40 RIGHT ANGLE

GOLD
CONTACTS
SPACED
AT .1 "
CENTERS

l ' 10 '
.18 1.60
.28 2.50
.36 3.20
.45 4.00
.48 4.10
.6 1 5.40
.72 6.40
.8 9 7.50

l' 10'
.30 2.75
.48 4.40
.60 5.50
.75 6.85
.78 7 .15

1.07 9.35
1.20 11 .00
1.50 13.25

~

c.c:
0:
0:
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IBM

~ t ~ .

- .

APPLE
BARE· NO FOil PADS ... . . • • • . .. $15.15
HORIZONTAL BUS . . . •• • • • . . . . . . $22.7 5
SINGLE FOIL PADS PER HOLE • . . .. . $21.80
FOR APPLE II. AUX SLOT . . . . • . .. • $30.00

IBM·PR2

$29.95

$49.95 PS.A

$99.95

WIRE WRAP PROTOTYPE CARDS
FR-4 EPOXY GLASS LAMINATE

WITH GOLD-PLATED EDGE-CARD FINGERS

P500·1
PSOO·3
P500·4
7060·45

5-100
P100·' BARE· NO FOil PADS .. • • .. .. . . . $15.1S
P100·2 HORIZONTAL BUS • . .. •. .. . . .. .. $2 1.80
1\100·3 VERTICAL BUS ..... .... . . • . • • • $21 .80
P100·4 SINGLE FOil PADS PER HOLE . . . . • . $22.75

.-i-l~ -;-;--r" Ilf. JOR .......-
I

. "- .
! ';,"

• - • ' t;ltlimm'lllli

BOTH cARaS HAVE SILK SCREENED LEGENDS
AND INCLUDES MOUNTING BRAC KET

IBM·PR1 WITH ' 5V AND GROUND PLANE . . . . $27.95
IBM·PR2 AS ABOVE WITH DECODING LAYOUT $29 .95

SWITCHING POWER SUPPLIES
$99.95

14.95
14 .95
16 .95

PS·SPL200
'" +5V@ 25A. +12V @ 3.5A

-5V @1A,-12V @ 1A
'" UL APPROVED
'" ALUMINUM ENCLOSURE

PS-TOK

'" FOR IBM PC-XT COMPATIBLE
'* 130 WATTS
*'5V @ 15A. t 12V @ 4.2A PS·IBM

·5V @ .5A. ·12V @ .5A
'" ONE YEAR WARRANTY

PS-A $49.95
'" USE TO POWER APPLE TYPE --~

SYSTEMS
if +5V @ 4A. +12V@ 2.5A

·5V @ .5A . · 12V @ .5A
• APPLE POWER CONNECTOR

NEW BOOKS BY
STEVE CIARCIA

PS-130
.. 130 WATTS
.. SWITCH ON REAR
* FOR USE IN OTHER IBM

TYPE MACHINES
...90 DAY WARRANTY PS-130

'" +5V@ 4A. +1ZV @ 2A
t 12V@ 2.8 A. - 12V@ .30A

'" 6.2" x 7.4" x 1.7" , 1 .6 LBS.

PS-11951 $29.95
• MANUFACTURED BY ASTEC
• +5V@ GA. 1"12V @ 2A

. , 2V@ 1.5A. ·12V @2A.
* 5.0" x 8.0 " x 2.0 " , 1 .6 LBS.

PS·IBM

ROTRON
ETRI

MASUSHITA

5.95
7.95

10 .95
7.95

2AMP
4AMP
8AMP
2AMP

MUFFIN FANS
3.15" sa
3.63 " sa
3.18 " sa

lC·2 2 CONDUCTOR .39
lC·3 2 CONDUCTOR .99
lC·HP 3 CONDUCTOR W /STO

FEMALE SOCKET 1.49

.. MANUFACTURED

. ~ci~~~~~M ~
'" FITS LC-HP BELOW
.. 6 AMP 120/240 VOLT ....~

6 FOOT LINE CORDS

PAOE WIRE WRAP WIRE
PRECUT ASSORTMENT
IN ASSORTED COLORS 527.50

100ea: 5.5 " , 6 .0", 6.5 ", 7 .0 "
250ea: 2.5 " . 4.5". 5.0 "
500e8 : 3.0", 3 .5" , 4 .0 "

SPOOLS
100 feet $4 .30 250 feet $7 .2 5
Soofeat $13. 25 1000 feet $2 1.95

Please specify color:
Blue, Black, Yellow or Red

EMI FILTER

9 RESISTOR
7 RESISTOR
8 RESISTOR

15 RESISTOR
7 RESISTOR

13 RESISTOR

$6995

FRAME STYLE
TRANSFORMERS

25 PIN DOSUBQGENDER 0
CHANGERS X-=-

$7.95 -

12.6VAC CT
12.6VAC CT
12.6VAC CT
25.2VAC CT

10 PIN
8 PIN

16 PIN
16 PIN
14 PIN
14 PIN

RESISTOR NETWORKS

LV $9995

A FULL OR V2
ECIALFROMA

SAY WHO),

~.

~.
_e
~e

~e

_e
~eo 0-.

~ I SiZe

!i: ~~

10 WRAP 24

SPECIALS ON BYPASS CAPACITORS
.01 J,lfCERAMIC DISC ' 100/$5.00
.0 1 J,If MONOLITHIC 100/$10.00
.1 J,If CERAMIC DISC 100/$6.50
.1 J,lfMONOLITHIC 100/$12.50

SIP
SIP
DIP
DIP
DIP
DIP

1/. WATT RESISTORS
5% CARBON FILM ALL STANDARD VALUES

FROM 1 OHM TO 10 MEG. OHM
'to scs same value .05 100 PeS sarno vaLe .02
50 PCS some"'" .025 1000 PCS some..... .015

DATARASE EPROM ERASER $34.95

.~

50V .05
50V .05
50V .05
50V .05
50V .07
50V .07
50V .07
12V .10
50V .12

35V .45
35V .45
35V .65
35V .85
35V 1.00

WISH SOLDERLESS BREADBOARDS

DISC
50V .05 680
50V .05 .001jJf
50V .05 .00 22
50V .05 .00 5
50V .05 .0 1
50V .05 .02
50V .05 .05
50V .05 .1
50V .05 .1

CAPACITORS
TANTALUM

15V .35 .47jJf
15V .70 1.0
15V.80 2.2
15V 1.35 4.7
35V .40 10

SOCKET·WRAP tD.IM
if SLIPS OVER WIRE WRAP PINS en
'" ID ENTIFIES PIN NUMBERS ON WRAP e'"

.g~:~=.~~~~DpLASTIC; SUCH AS IC. eN
PINS PART # PCK. OF PRICE-2

8 IDWRAP 08 10 1.95.~
14 IDWRAP 14 10 1 .95.~

16 IDWRAP 16 10 1.95 .....
1S IDWRAP 18 5 1.95.:

~~ :g:=~~~~ ~ ~:~~ e~
24 IDWRAP 24 5 1.95 eo<
28 IDWRAP 28 5 1.95_
40 IDWRAP 40 5 1.95 '--'----'

PLEASE ORDER BY NUMBER OF
PACKAGES (PCK. OFI

CIRCLE 254 ON FREE INFORMATION CARD

MONOLITHIC
50V .14 .1jJf 50V .18
50V .15 .47jJf 50V .25

ELECTROLYTIC
RADIAL AXIAL

25V .14 1jJf 50V .14
35V .15 10 50V .16
50V .15 22 16V .14
50V .15 47 50V .20
35V .18 100 35V .25
16V .18 220 25V .30
35V .20 470 50V .50
25V .30 1000 16V .80
16V .70 2200 16V .70

4700 25V 1.45 4700 16V 1.25
COMPUTER GRADE 44 .ooOjJf 30V 3.95

HURRY - aUANTIT E5 ARE LIMITED!
SPECIALS END 2/28/86

T5-806
ONE TEAC FD
HEIGHTHAR
MAJOR MANnr,,,",u ,"L
PERFECTFOR T

BARGAIN HUNTERS CORNER
'. DISK DRI ESPECIALS

TEAC FD-54 $8500
V2 HEIGHT, IBM
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51'''' FLOPPY DISK DRIVES
TEAC FD-55B 'h HTDS/DO (FORIBM)
TEAC FD·55F 'h HTDS/QUAD (FORIBM) *99_95
TEAC FD-55GFV 'h HTDS/HD (FOR IBM AT)*154.95
TANDON TM100-2 DS/DO IFORIBM) *99.95
TANDON TM5D-2 'h HTDS/DD (FORIBM) *69.9S
MPI-B52 DS/DO (FORIBM) . *89.95
QUME QT ·142 'h HTDS/DD (FORIBMI *69_95

8" FLOPPY DISK DRIVES

DISK DRIVE ACCESSORIES
TEAC SPECIFICATION MANUAL
TEAC MAINTENANCE MANUAL
Y, HT MOUNTING HARDWARE
MOUNTING RAILS FOR IBM AT
"Y" POWER CABLE FOR 5"..' FDD.
5"..' FDD POWER CONNECTORS

'--
!;'~-. J n t (-!i::'( i n D r ·~;l ft

or Proportional and NLQ
• EPSON /IBM COMPATIBLE CONTROL

CODES
• 11 x 9 DOT DRAFT MODE CHARACTERS
.. 18 DOTS IN " N EA R LETTER QUALITY"
• 2K PRINT BUFFER
* DOWNLOADING FONT BUFFER
* FAN FOLD . CUT SHEET OR ROLL PAPER
* SOLID " BUSIN ESS" MACHINE

MODEL PW 1080A

$199.95
CIILE TO 1111 PC $8.85

FD 100-8 SS/DD (SAl801 EQUNj
FD 200-8 DS/DO ISAl851 REOUIV)

$139.95

$249.95

PARALLEL

PARALLEL

* FREES COMPUTER FOR OTHER TASKS
WHILE PRINTING LONG DOCUMENTS

* STAND·ALONE DESIGN; WORKS WITH ANY
COMPUTER OR PRINTER

,..ALL MODELS FEATURE PRINT PAUSE
MEMORY CHECK, GRAPHICS CAPABILITY

~ PRINTER BUFFERS

,..SERIAL OR PARALLEL
* CONNECTS 3 PRINTERS TO ONE

COMPUTER OR VICE VERSA
* ALL LINES SWITCHES
* HIGH QUALITY ROTARY SWITCH MOUNTED

ON PCB
* GOLD CONTACTS
* STURDY METAL ENCLOSURE

• 64K UPGRADABLE TO 256K
* LED INDICATOR SHOWS VOLUME OF DATA

IN BUFFER

* 64K UPGRADABLE TO 512K
* SPOOLS OUTPUT OF UP TO 3 COMPUTERS
* LED BARGRAPH DISPLAYS AMOUNT OF

DATA IN BUFFER
...RESET FUNCTION CLEARS

DATA IN BUFFER
.... REPEAT FUNCTION CAN

PRODUCE MULTIPLE
COPIES OF A DOCUMENT

SP120P

SP120S RS232 SERIAL $159.95
* 64K UPGRADABLE TO 256K
* 6 SELECTBALE BAUD RATES, FROM

6ooB-19,2ooB

SP110P

$39.95
I

$99.95

,..DUPLICATE OR BURN ANY
STANDARD 27xx SERIES EPROM

* EASY TO USE MENU-DRIVEN
SOFnNAREISINCLUDED

* ~3~~2~~~W~ ~~'/,¥711~8
* HIGH SPEED WRITE ALGORITHM
* LED INDICATORS FOR ACTIVITY
* NO EXTERNAL POWER SUPPLY

NEEDED
.... ONE YEAR WARRANTY

APPLE COMPATIBLE
INTERFACE CARDS

EPROM PROORAMMER $59.95

MODEL
RP525

18K RAMCARD

• FULL TWO YEAR WARRANTY
,..EXPAND YOUR 48K APPLE TO

64K
* USE IN PLACE OF APPLE

LANGUAGE CARD
SARf PC CARD W/IMITIIIJCTlOM$ $9,95

IC TEST CARD

AD·3C 1M ~
$139.95 •
* 100% APPLE lie COMPATIBLE,

~i~~ll~L~D1bNlr~ltHIELDED
CONNECTOR

* b~fJERELIABLE SLiMLINE DIRECT

* SIX MONTH WARRANTY

AP-135
$129.95

CIRCLE 255 ON FREE INFORMATION CARD

EXTENDER CARDS
IBM-PC $45.00
IBM-AT $68.00
APPLE II $45.00
APPLE lie $45.00

MULTIBUS $86j1.01i0...,

BAL-500~=~

$129.95

* 3.5" ADD-ON DISK DRIVE
* 100% MACINTOSH COMPATABLE
* SINGLE SIDED 400K BYET STORAGE
* HIGH RELIABILITY DRIVE

HAS AUTO-EJECT MECHANISM
* FULL ONE YEAR WARRANTY

MAC535
$249.95

* REPLACEMENT FOR APPLE II
KEYBOARD

* CAPS LOCK KEY, AUTO·REPEAT
* ONE KEY ENTRY OF BASIC

OR CP/M COMMANDS

.... Y.:t HT . DIRECT DRIVE
.... 100% APPLE COMPATIBLE
* SIX MONTH WARRANTY

AP-150
$99.95

DISK DRIVE ACCESSORIES
FDD CONTROLLER CARD S49 .95
lie ADAPTOR CABLE S19.95

ADAPTS STANDARD APPLE DRIVES
FOR USE WITH APPLe lie

KEYBOARD-AP

KB-l000 $79.95
CASE WITH KEYBOARD

FOR APPLE TYPE MOTHERBOARD
* USER DEFINED FUNCTION KEYS
* NUMERIIC KEYPAD WITH

CURSOR CONTROL

*CAPSLOCK~~""iiililii



$99.95
MONITOR STAND

~
. I

TILT S AND SWIV ELS

ONLY $12.95

IBM PRINTER CABLE

~
)

• DB25 TO

• ~~~~~~~lg~BLE $9.95

DISK DRIVES
TlNDON TM50-2

$69.95

... EN HANCED IBM COMPATIB LE "
• SEPA RA TE CURSOR & NUMERIC

KEYPADS
* CAPS lOCK & NUMBER LOCK

INDICAT ORS
• IMPROVED KEYB OAR D LAYOUT

• Y, HT DS/DD
• IBM COMPATIBLE
* EXTREMELY QUIET!

mcFD·55B DS/DD
TEAC FD·55F DS/QUAD
mcFD-55Q DS/HD
QUME QT-142 DS/DD
MOUNTING HARDWARE
AT/RAILS

• TOP RATE D FOR APPLE • PERFECT COSM ET IC MA TCH
• 13 " COMPOS ITE VIDEO FOR IBM PC
• RESOLUTION : 2 80 H Ie 300V • IBM COMPATIBLE TTL I N PUT
• IN TERNA L A UD IO AMPLIFIER ' 12 " NO N ·GLARE SCREEN
• ONE YEAR WARRANTY • P39 GREEN PHOSPHOR

• H I· RES 2 2 M Hl BANO WIDTH

CIRCLE 266 ON FREE INFORMATION CARD

NOW ONLY $89.95
• FOR IBM PC -XT COMPATIBLE
• 130 WATTS
• +5V @ 15A , +12V @ 4.2A

-5V @ .5A. - 12V @ _5A

• FULLY IBM COM PATIBLE
• LED STA TU SI N DI CATO RS FOR CA PS &

NUMBER LOCK
... 83 KEY IDENTICAL TO IBM

$49.95
IBM COMPATIBLE KEYBOARDS

DKM-2000 $79.95 K8-5151 $99.95

IBM STYLE
COMPUTER CASE

AN ATTRACTIVE STEEL CASE
WITH A H INGED LID FITS TH E
POPULAR PC/XT COMPATIB LE

MOTHERBOARDS
'"'SWITCH CUT-OUT ON sma FOR PC / XT

STY LE POW ER SUPPLY
• CUT- OUT FOR 8 EX PA NSION SLOTS
• ALL HARDWARE INCLU DED

MA DE FOR TAXAN BY ACORN
• 640 Ie 262 PIXEl RESO LUTION
• 16 CO LORS
• 18 MHz BANDWIDTH
• 12 " BLACK MATRIX
• I BM A ND LOTU S COMPATIB LE

CABLEFOR IBM $15.95

$289.95

$9.95
9/$8.91

$49.95

$99.95

~ COPYRIGHT 1985 JDR MICRODEVICES

...INTERFACES UPTO FOUR STANDARD
FDDs TO IBM PC OR COMPATIBLES

* INC LUDES CABLE FOR TWO
INTERNA L DRIVES

...STANDARD DB37 FOR EXTERNAL
DRIVES

...RUNS QUAD DENSITY DRIVES
WHEN USED WITH JFORMAT

.',. M,·. : - I
L°.J" ~ • • ,_ ••

.r - ' .'

-:: ,,_ .-, • ~ l.~
- , .. ..,

EASYDATA 1200 BAUD MODEM FOR IBM
INCLUDES PC TALK 11/ COMMUNICA TlONS SOFTWARE

• HAYES COMPATIBLE
...AUTO DIAL/AUTO ANSWER
• AUTO RE-D1AL ON BUSY
...INCLUDES SERIAL PORT !
...ONE YEAR WARRANTY

FLOPPY DISK DRIVE ADAPTOR

MONOCHROME ADAPTOR $49.95
ANO THER FANTASTIC VALU E FROM JDR!

• IBM COMPATIBLE TTL OUTPUT . 720 x 350 PIXEL OIPLAY
PLEASE NOTE : TH IS CARD WILL NOT RUN LOTUS GRAPH ICS AND DOES NOT INCLUDE A

PARALLEL PORT
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GREAT PRICES! GUARANTEED 100%

* * * CALL TOLL FREE (800) 245-8555 * * *74 SERIES CMOS
74 xx .20 74Sxx .25 any 4000 series .24 DIGITAL IC SPECIALS 64KD RAM
741xx .30 74S1xx .35 any 4500 series .45
742xx .35 74S2xx .40

Your Choice .17 ea. Set743xx .40 74S3xx .45 Z80 Series of 9
74LSxx .20 74ALSxx .30 74LSoo 74LS02 74LS08 74LS10
74LS1xx .30 74ALS1xx .35 2.5 mhz 74LS11 74LS20 74LS30 74LS32 200ns . . . . . . . . . . . . . .. $5.3974Ls2xx .40 74ALS2xx .45
74Ls3xx .45 74ALS3xx .55

CPU, CTC. PIO .75 74LS74 74LS109 150ns . . . . . . . . . . . . . . . $6.39DMA, DART. SIO 1.95
74Fxx .25 74HC xx .35
74F1xx .35 74HC1xx .45 4.0mhz (A) Your Choice .22 ea.74F2xx .50 74HC2xx .55 CPU, CTC. PIO 1.50
74F3xx .55 74HC3xx .65 DMA. DART, SIO 3.95 74LS153 74LS157 74LS161 74LS138

74HCTxx .30 74SCxx .30 74LS139 74LS174 74LS166 74LS175 256KDR A M • • • •••• • •• 150ns74HCT1xx .40 74SC1xx .40 6.0mhz (B)
74HCT2xx .55 74SC2xx .50 CPU. CTC, PIO 2.50
74HCT3xx .65 74SC3xx .60 DMA. DART. SIO 6.95 Your Choice .29 ea. Set of 9

74LS240 74LS241 74LS244 74LS245
6500 / 6800 Series

74LS257 74LS273 74LS279 74LS280 26.97Any 65xx 1.50 Any 65xxA 2.00
Any 68xx 1.50 Any 65xxB 2.75 74LS283 74LS368 74LS367 74LS393
Any 68Axx 2.25 Any 68Bxx 2.95 74LS373 74LS374 74LS377

** RAMS** E-Proms
2101 256x4 Static 450ns .39 4044-2 4Kx1 Static 200ns .75 2708 1Kx8 450ns .55
2102 l Kx1 Static 450ns .39 MK4118 1Kx8 Static 250ns .75 2716 - 2Kx8 450ns .95

2016-20 2Kr.8 Static 200ns .95 TMS40 27 4Kx1 Static 250ns .25 2716 -3 2Kx8 350ns 1.25
2716-2 2Kx8 250ns 1.55

2016-15 2Kx8 Stati c 150ns 1.45 UPD411 4Kx1 Static 300ns .69 2732 4Kx8 450ns 1.25
2111 256x4 Static 450ns 1.65 MM5280 4Kx1 Static 300ns .45 2732-3 4Kx8 350ns 1.45
2112 256x4 Static 450ns .75 6116-4 2Kx8 Static 200ns .95 2732- 3 4Kx8 25005 1.75
2114-2 l Kx4 Static 200ns .37 6116-3 2Kx8 Static 150ns 1.25 2764 8Kx8 450ns 1.75
2114- 3 1Kx4 Static 300ns .35 4116-2 16Kx1 Dynamic 200ns .29 2764- 3 8Kx8 350ns 1.95

2114- 4 1Kx4 Static 450ns .32 4116- 25 16Kx1 Dynamic 250ns .25 2764-2 8Kx8 250ns 2.25
27128 16Kx8 350ns 2.75

2118 16Kx1 Static 150ns .49 6264LP-15 8Kx8 Static 150ns 4.75 27128- 3 16Kx8 300ns 2.95
2147 4x1 Stat ic 55ns 1.49 27128- 2 16Kx8 200ns 3.15
4044- 4 4Kx1 Static 450ns .45 27256 32Kx8 250ns 7.95

**CUT LEAD IC PROGRAM * * These IC's are cut lead types - Useable in PC Boards or Sockets* * * *
* = Used in IBM Clone Mother Boards any @ .12 ea.

7400 7402 7403 7404 7406 *7407 7408 7410 74109 7411 74123 74125

7414 74148 74153 74157 7416 74160 74161 74163 74165 74166 7417 74173

74174 74175 7491 74193 74195 74221 7425 7426 7427 74276 74279 74298

7430 7432 74367 74368 74368 74393 7440 7442 7445 7451 7473 7474

7486 7475 7489 7493 7493 * LS02 LS03 * LS04 LS05 * LS08 * LS10 LS107

LS112 * LS138 LS139 * LS14 * LS14 LS153 LS155 LS156 LS157 LS158 LS161 LS163

LS164 LS165 LS166 LS169 LS169 LS175 LS191 LS193 LS194 LS195 * LS20 LS221

LS240 LS241 *L S244 * LS245 LS251 LS253 LS257 LS266 * LS27 LS273 LS279 LS280

LS283 LS298 * LS30 * LS32 LS365 LS367 LS37 *LS 374 LS375 LS377 LS378 LS38

LS393 * LS670 * LS74 LS86 *SOO S04 *S138 * S157 S161 S240 S241 * S74

8000'5 8200'5 8300'5 DISC CONTROLLERS
8031 3.95 8202 9.95 8255 1.75 8303 2.70 1691 5.95 2795 19.95
8035 2.95 8203 19.95 8255- 5 1.75 8304 1.70 1771 4.50 2797 19.95
8039 2.45 8205 2.50 8257 1.75 8307 2.70 1791 4.95 6843 12.95
INS8060 9.95 8212 .90 8259 1.75 8308 2.70 1793 8.95 8272 3.95
INS8073 9.95 8214 .95 8271 39.95 8310 3.50 1795 9.95 MB8876 9.95

ALL ITEMS8080A .70 8216 .90 8272 3.95 8311 3.50 1797 9.95 MB88 77 9.95
8085 3.95 8224 1.90 8274 8.95 2143 6.95 MC3470 1.50
8085A-2 9.95 8226 1.90 8275 8.95 8700'5 2791 12.95 UPD765 4.25
8086 4.50 8228 2.20 8279 2.50 8741 7.95 2793 12.95 SUBJECT8086-2 5.25 8237 2.90 8282 2.95 8748 7.95
8087-3 129.95 8238 2.35 8283 5.95 8749 7.95 CRT C O NT RO LLERS
8087-2 169.95 8243 1.25 8284 2.45 8755 16.95 6845 1.75 CRT5057 1.95

TO PRIOR8088 6.95 8250 3.70 8286 3.45 684 / 9.50 CRT503 1 4.95
8089 29.95 8251 1.75 8287 5.95 68047 14.95 DP8350 19.95

8251A 1.85 8288 3.95 68845 6.95 HD46505 5.95
8100'5 8253 1.75 8289 3.95 7220 12.95 MC1372 1.95 SALE!8131 2.45 8253 -5 1.75 8292 9.95 8275 8.95 TMS9918A 14.95

8155 2.45
8155-2 2.75
8156 5.90
8185 19.95
8185-2 29.95

SPEED UP YOUR IBM BY 33% IBM CLONE * * MISCELLANEOUSIC SPECIALS * *
MOT HER B O A RD rc COMPLEMENT

New V-20 CPU Mfg. by NEC replaces 8000'. OI GIT A L S TR1602 .95 SCM2661 .75 TMS4060 .17 MC6810 .35
the 8088 in your system Part No !C's/ B'd Part No lC's/ B'd MC10249L .65 2652 .65 CD4042 .19 MC6845P .75No compatibility problem. .,.. , 74'" ,

WD1100 .65 D2817 CD4049

~
".. , BIOSAQM , .95 .19 UA709CP .19".. , 7.4LS3T3 2

MC1776CPI .65 AM2901PC .95 CD4077$19.95 "50 , T.4LS322 , .19 75451BP .19

"" 1 7"lS244 • MC12002L .65 AM2910PC .95 CD4081" 53 1 74L$245 . .19 75454 .19
1259 1 74lS27 ,

AY5-1013 .95 D3232 .65 CD4538 TLO-71: .r ~ I . 6AKDRAMS "
14lS20 2 .15 .17
74LS1311 3

D ig ita l. 7 <4 S W 74<-'02 2 1458 .22 CD4008 .17 MM5262 .19 COM8017 .95
74l.S04 3

BIOS ROM FOR
7"'" 1 " LSOll 1 1488 .26 CD4011 .15 NE555 .19 M8T25 .15
704574 1 1~70 1

1489 CD401374$ 151 1 74l.$17 5 2 .26 .15 SY6520 .69 P8254-2 .95
10&5138 , 74l.S3.l t

$9*97 74500 2 74l.S10 , 26LS31 .19 CD4019 .15 SY6522 .69 CRT9006 .75
14L.SOO 2

26LS32 .19 CD4025 .17 HM6147 .29 CRT9007IBM CLONE Mother Boards
When Purc h a se Ind ivid ually $89.00 .75
SPECIAL $69.95 fo r Entire S e t ofIC's 2651P2 .6.5 TMS40SO .15 TLO-62 .17 CRT9212 .75

ELECTRONIC PARTS OUTLET In Phoenix. A Z In Florida

2515 N. Scottsdale Road ELECTRONICS PARTS OUTLET ELECTRONICS PARTS OUTLET
Scottsdale, AZ 85257 (602) 941-9357 /92/C W Thunderbird 2329 So, Federal Hway

(SEND FOR OUR FREE CATALOGUE) Phoenix . A Z 85023 DelRay Beach, FL 33444

TOLL FREE!! 602-374-0/8/ ,2 305-265-/206 ,7
PJustQll Ior Ql'rll'it~ Prus!1.tlfect ~ d'qe f'tease~ ~ct_fW'ICtS(I'scne prr1SO..t to !I.WYniXraldl'ldllr~ CXl5tS SlwRJI'ldr&m:t .::;:" ..CALL (800) 245-8555 em. Ckt1lr's~ by 6PM ca"l lBJ#r bt~ to you by h rerl~. YIoI f1derlI ~ S~ Ar ~ $6 00 ,ct Pncnl ylft O$ ' 1 50 -'-' -**NOW 3 RETAIL LOCA TlONS A ND MORE TO COME**

rU:~~1 ~ ?,:;,? n~ a:A~a: IN~nCUATlnt..l1"' ADn

co
CXl
O'J

115



$995.00

External Box w/Power Supply
Great for adding Hard Disk to your PC.

Same as photo $179.00

$269 5
SET OF (9) 256K RAMS

$5.95 4128 PIGGYBACK RAM

$49 5
SET OF (9) 64K RAMS

II Y

PC UPGRADE SPECIAL

1200 Baud Hayes'" Compo Modem
Short Card by U.S. Robotics with
Telpae I Software.
List $499 ACP. .$179.00

Buy (6) $159.00

10Mb Tape Back.up
Archive, #1 in
tape back-Up
technology.

High speed
10Mb back-Up

for only

10 Mb.$399.00
Shugart SA712w/Controlier & Cables.
Ready for Installation in IBMNPC and
Compatibles. (1 Year Warranty)

Shugart SA712 10Mb HD$229.00

Seagate ST225 20Mb HD 419.00

SPECIAL SYSTEM w/Prlnter
1. System E with Diablo

620 Serial Printer $1995.00
2. System F with Diablo

620 Serial Printer 2285.00
3. Canon LBP-8A1 IBM compatible

laser printer. Purchase for a low
price of $2895.00 and we will give
you System A FREE!

Retail Value $5000
Save up to 600/0

ADVANCED XT

ACP PRICE
NOW ONLY!

$16950 0

OUR POLICY
.Surcharge forVISA or Mastercard.
.Volume purchasing agreements available.
•Orders subject to availablity.
•Pricing subject to change without notice.
.ACPRetail Store pricing may vary. Notresponsible fortypos .

SYSTEM A Base System (See Left) $ 995.00(PIN BOACP100)

SYSTEM B Base System with additional $1099.00(PIN BOACP101) Floppy Disk Orive

SYSTEM C Base System w/12" Gm Mooilor wmil &Swivel $1295.00(PIN BOACP102) base and addilional Floppy Orive

SYSTEM D Base System wlRGB Color Monitor wmlt & $1495.00(PIN BOACP103) Swivel base and addilional Floppy Drive

SYSTEM E Base System w/lDMb Hard Disk and Green $1695.00(PIN BOACP104) Monitor with TIiI & Swivel base

SYSTEM F Base System wl10Mb Hard Disk and RGB Color $1985.00(PIN BOAC?105) Monitor with TIlt &Swivel base

PC DDS 2.1 $65.00
GW Basic 75.00
PC Works 1.15 (Touchstone)

Regualr $195 65.00
Archive Tape B.U. (ext. 10Mb) .995.00
Maintenance Manual. 50.00
Technical Reference Manual. 50.00

PRICE BREAKTHRU

TOLL FREE

800-854-8230
CA Residents 714-558-8813

ADVANCED Xl ACCESSORIES
6 Slot Expansion Chassis

(IBM or IBM Compatible) .. .$399.00
LCD Display (S0x25) for use with

Advanced Xl LCD Port 299.00
Monochrome Hi-res text card 69.95
Monochrome IBM style Monitor. 99.95
256K Upgrade (Uninstalled) . . . .59.95

BASE SYSTEM CONSISTS OF:
• 256K Expandable to 640K on

the Motherboard.
• (1) 360K DSIDD Floppy Disk
• Serial & Parallel Ports
• Deluxe Keyboard wILED's
• Mouse with Software
• LCD, Lightpen & RF Ports
• RGB and Mono Ports
• VLSI Circuit Design
• (3) Expansion Slots
• Ergonomic Design & Packaging
• GEM or PC Works Software
• 90 Day Warranty

MAJOR
BRAND

Monochrome Monitor Included
10Mb Hard Disk

ACP has sold over 2,000 of this system
to major customers including Rockwell

--........,,- ....... Int'I, Hughes Aircraft and Emulex Corp.

... . . . . . . . iiiI•••••t.L__.J See for yourself why these customers
prefer the Advanced XT over the IBM XT.

DIABLO 620 DAISYWHEEL PRINTER The Finest Letter Quality
Printer at a Spectacular Price.
W have sold 1000's. You can

have a spare at this price.

620 Serial List 1495 ACP $395.00

620 API. List 1695 ACP 495.00

620 D36 List 1695 ACP 550.00

F-21 Sheet Feeder .List 895 ACP 249.00

...----~---~--------. 620 Tractor List 395 ACP 99.00

Cable ACP 29.00

Serial to Par. 64K Buffer ACP 125.00

DELUXE JOYSTICK
$11.95

Compatible w/Atari
2600,400,800, VIG-2OI
64 and Apple. Apple re­
quires optional eable
adaptor. Add $2.95

APPLE DISK DRIVE
$115.00

High quality 'h high
drive for Apple II, 11+ ,

•• • • 1lie or lie. Apple lie re­
quires optional cable
adaptor. Add $10.00



vvestock the exact parts, PC board and AC adaptor for Radio Electronics
February 1984 article on building your own Cable TV Descrambler.

]Ft~ ]Ft~~ $~.~~
Includes all the original res istors, capacitors, diodes, transistors,
integrated circuits, coils, IF transformersttoko BKAN-K5552AXX).

~~~ $ll~.~~. .
Original etched & drilled silk-screened PC board used in the article.

~~~lGt $ll~.~~
Original (14 volts DC @ 285ma) ac adaptor used in the article.

SopoEoCoIoAoLoS
E3()lrti 4tjr()1 ~ 4tjr()~ ~()Vf$~~

ALL lrtiREE 4tjr()1, 4tjr()~ s 4tjr()4 ~()Vf$4~
Add $2.50 shipping and handl ing - $4.50 for Canadian orders

We also offer quantity Discounts on 5 or more units

FREE Reprint of Radio Electronics article (February 1984) on Build ing Your
Own CABLE TV DESCRAMBLER with any purchase of above.

6O.cHANNEL %'CABLE ~
CONVERTER -
WITH INFRARED REMOTE CONTROL

SC-60R CONVERTER. $69.95
Thousands of these converters sold nationally for$t19.95
We offer you thissame type of converter for only $69.95
All converters are NEW, with Full manufacturer'sWARRANTY.
FEATURES:
o Full 60 Channel Capability
o Cordless Infrared remote control
o Ultra-Stable Synthesized tuning
o Microprocessor controlled PLL
o Works on all TV models. channel 3 output
o Standard/HRC Switch for compatibility

with all Cable Systems
o Will work with all types of externa l descramblers

Add $3.50 Shipping and Handling
$4.50 on Canadian Orders

ORDER
TOLL FREE

1-800-227-8529
~ inside MA 617-339-5372 ~
~ VISA, MASTERCARD or C.O.D.~

Jald
ELECTROnICS,lftC.
P.O. BOX 800R • MANSFIELD, MA 02048

s::»
:0
C)
:z:

CIRCLE 65 ON FREE INFORMATION CARD
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RS232 TRANSMISSION LINE TESTER
Feat~re s: •MaletoFemale connectorfor~
easyinsertion into RS232 Line "lest 7 'I "
Lines (TD, RD, RTS, CIS , DSR, CD, DTR) ~.
using LED 's to indicate status of each -
' Directly powered byRS232 Line no AC $19 95
power needed" •

____ HAYES Smartmodem 1200

~
_ • Full or Half Duplex

• 300BPSor upto1200 BPS
operation

• Auto Answer and Auto Dial
$395.95 • Connects directly to tele-

phone lines

MIDWESTlTexasiArkansas/Okla .

Ralph Bergen
Midw est Sales Manager
Radio-Electronics
540 Frontage Road-Suite 339
Northfi eld , IL 60093
312-446-1444

Phoenix Instit ute of Technology 4

Probemaster I3

Prof. Diving School of N.Y. . 85

RAG Electronics 5

Radio Shack 108

Ramsey 99

Saratoga Electronics 102

Saucer City . . . . . 38

Spartan Electronics 118

Tektron ix CV2

Transle teronic 95

U.S. Inst rument Rentals I I

W.S. Je nks 85

Wm B. Allen 100

Mouser 89

NRI 16,40

NTS .. 34

Nesda 95

Omnitron 14

Pacific Cahle . . . . . . . . . 97

Pamer Electric Surplus 38

Pana Vise . . . . . . . . . . . 38

SALES OFFICES

ADVERTISING SALES516-293 -3000

Larr y Steck ler
publ isher

Arline Fishma n
advertising coordinato r

Shelli Weinman
adve rt ising as sociate

Lisa Strassman
cred it manage r

Donna Sala
cred it associate

Naomi Mallen
advertis ing ass istant

Gernsback Publications, Inc.
500- B Bi-County Blvd.
Farmingdale, NY 11735
(516) 293 -3000
Pres ident : Larry Steck ler
Vice Pres ident: Cathy Steck ler

EAST/SOUTHEAST

Stanley Levitan
Eastern Sales Manage r
Radio -Electronics
5OO-B Bi-County Blvd.
Farm ingdale, NY 11735
718-428-6037, 516-293-3000

PACIFIC COAST/ Mountain States

Marvin Gree n
Pacific Sales Manager
Radio -Electron ics
15335 Mo rrison St.-Suite 227
She rman Oaks, CA 91403
818-986-2001
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Command Productions 95

Communications Electronics 3.33

Coop 's Satellite Digest 82

Copper Electronics. . . . 10

Deco Industries 38.39

Deltax Dynamic 39

Dick Smith Electronics 24.25

Digi-Key 105

Digital Research Computers 104

Diplomat International. 93

Educalc Publications 22

Electro Math 97

Electronic Parts Outlet. 115

Electro nnics Book Club 21

Electronic Technology Today CD II

Elephant Electron ics 39

Etronix 28.89

Firestik II 93

Fluke Manufacturing 7

Fordham Radio 9.23

Gr antham College of Engineering 9 1

Hameg CV3

Heath 15

Huntron Instruments 39

ICS Computer Tra ining 87

Intek Electronics 39

J&W 117

JDR Instruments CV4

JDR Microdevices 110. 111

.TDR Microdevice s 112. 113

JDR Microdevic es 114

Jameco . . . . . . . . . . . . . . . . . . . . . . 106.107

James Walter Satellite Rec. . 39

Jensen Tools 38

Jim -Pak . 27

Kepro Circuit Systems 93

MCM Electronics 101

Mark V. Electronics 103

Micro-Mart 98

Morning Distributing 39
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AP Products .. .. .. .. .. . .. . 31

Advanced Elect ronics 29

Advanced Computer Products I 16

All Electronics 109

Amazing Devices 104
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Banner Technical Books 89
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C & S Sales 20
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PHILIPS REMOTE
CABLE CONVERTER

Dealers Welcome
We accept MC v"" Amex CODI\,; 510 depos,11
StllDDlnq ctl.Hge~ as IOIlO.';S

Volume Discounts
Call

• Monochromedisplay
• Composite video
• BO characters & 25lines
• 700lineresolutionatcenter
• Non-glare CRT

• On/off fine tune
• Wireless
• Installs in minutes

GENERAL INSTRUMENT lCC-58
58 Channel Remote Controller

~$79.95 .;;::::7

Prices subiect to
change Without notice
COD S2 00 Extra

SGL WABER DATAGARD
Spike & Noise Suppressor
~h" DatagardDG115S provides a

":&~~ single-stage spike filterand a, ::"-:lw~ Single-stage noise fi lter to
.~~ protect against moderate and

$39 95 ', ;,). catastrophic spikes and
• virtually all unwanted noise

PROTECT YOUR COM- intereference coming through
PUTER WITH OATAGARO the wall ouliet

NEW 12" DIAGONAL MONITOR

~92.95 C:. .~JAmber
$97.95

(516) 499-9500 Store Hours: Mon·Fri 9-6
TELEX: 551427 SPARTAN Sat. 9:30·5

WELLER Temperature Controlled
Soldering Station ~~-,." " •
• ControlRanges 600F, 700F,

800F . - ~...
• Change temperature by ~.-- ' ". "_.. . --

simply changing the heat
sensingtip

• Sale for ICSoldering "
• Storage Tray for extra tips and tip $99 95

cleaning sponge With receptacle •
• Comeswith W' screwdriver tip700F,
• 3 wire4.5' longcord

CARROL TOUCH 232LT Line Tester
• 24line accessibility ...~: ~~:I ~~i~~a~e~~(;~~,In~reen) , .A
• No battery requi red $159 95 "
• Complete Accessories: •

Durable case, reference card , 2 "Y" jumper cables, 6
straight jumper cables,10' maleto femaleRS232C exten­
sion cable, and an operator's manual

CIJ
o
Z
o
a:
I­o
UJ
...J
UJo
o
-c
a:
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Realtime:
2 channels DC- 20 MHz
max. sensitivity 2mV I div.
Timebase 0.2s-20ns/div.
Trigger: DC - 35 MHz (0.5 div.)
Built-in Component Tester
1kHzI 1MHz calibrator (3 ns)
TV sync. separator

Digital Storage:
max. sampling rate 100kHz
Refresh-, Single-Mode
Storage: 8 bitx2048 points
Timebase: 58-0.1 ms/div.

CRT 8x10cm, into graticule, 2kV

incl. 2 probes

HM 208 the high tech Digital Storage Scope
with 20 MHz sampling rate

Realtime:
2 channels DC- 20 MHz
max. sensitivity 1mV I div.
Timebase 0.1 s - 20 ns I div.
Trigger: DC - 40 MHz (0.5 div.)

Digital Storage:
max. sampling rate 20 MHz
Roll-, Refresh-, ,Single-, XV-Mode
Storage: 8 bitx4096 points
Timebase: 50s -1 !lsi div.
Pretrigger: 0-25-50-75-100%

CRT 8x 10cm, into graticule, 14kV
I'm E-488 riac .




