


TEK 2213N2215N2235
DUAL TRACE OSC ILLOSCOPES

THE ANSWER
BY ANY MEASURE

Now! Tek quality and expert advice
are just a free phone call away!

100 MHz dual
time base scope.
Easy-to-read CRT;
bright, ful l-sized
8x10 ern: 14 kv
accelerat ing
potent ial complete
with BEAM FIND ,
separate AlB
dual intensi ty
co ntrols, FOCUS
and TRACE
ROTATION ,

Wide range verti­
cal sensitivity.
Choose from
2 mV/div (1 x
probe) to 50 V/d iv
(10x probe) ;
color-keyed for 1x
and 10x probes;
var iable co ntrol
increases scale
factor by 2,5 to 1,

Two 100 MHz,
high sensitivity
channels. 3,5 ns
risetirne: dc to ;.
100 MHz band-

. width from 5 V/div
to 5 mV/d iv;
extende d sen­
sitivity of 2 mV/d iv
at > 90 MHz,

Al B sweep selec­
t ion. Calib rated
A sweeps from
50 ns/d iv to
0,5 s/d iv; B swee ps
from 50 ns/div
to 50 ms/div : vari­
ab le control for up
to 2.5 to 1 redu c­
tion and 10x
magnification for
sweeps to
5 ns/div

Dual time base
measurements.
Select eithe r A or
B swee ps , or both
alternately with A
intensified by B,

B tr igger s lope
and level. Use B
trigger level to
select B-triggered
or run-alt er-delay
mod es; use B
TRIGGER SLOPE
to selec t transitions.

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

The cost: just $1275 for the
2213A,$1525 for the 2215A,
$1750for the 2235.t Even at
these low prices , there's no
sc rimping on performance. You

have the bandwidth for digital
and ana log circuits. The sensitivity
for low signal measurements. The
sweep speeds for fast logic fami­
lies. And de layed sweep for fast,
accurate timing measurements.
All sco pes are UL Listed and CSA
approved .

You can order, or obtain
literature, through the Tek
National Marketing center. Tech­
nical personnel, expert in scope
applications, will answer your
que stions and expedite delivery.
Direct orders inclu de com prehen­
sive 3-year warranty', operator 's

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

Order toll free:
1-800-426-2200,
Ask for Rick.
In Oregon, call co llect
(503) 627-9000.
Orwrite Tektronix, Inc.
P.O. Box 500 , Delivery Station Y6-088
Beaverton, OR 97077

Tektronixe

COM MITTED TO EXCELLENCE

Copynght (~ 1 985. Tektrorux, Inc All nghts reserved # TIA·439·1 (Pri ce Fa B Beaverton. OR ·3·year warranty includes CRT
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8 funct ions, 37 ranges.
Capacitance measurement
included.

Model DVM-636

$6275

Service andShippingChargeSChedule
FOR ORDERS ADD
$25-250 $4.50
$251-500 $6.50
$501-750 $8.50
$751-1,000 $12.50
$1,001 and up $15.00

Model DVM-638

$7995
11 functions, 38 ranges.
Includes logi c level detector,
audible visual continuity,
capacitance and conductance
measurement

Model DVM-634

$4875
Model DCM-602

$7995
7 functions, 32 ranges.

Oigital Capacitance Meter Transistor measurement
8 ranges with full scale values to 2000 uF included.
FEATURES . Broad test range - 1 pF to
2000 uF • LSI circuit provides high 0" lt I Mit" t
reliability and durability . Lower power Igl a U rrne ers
consumption • Clear readout even in bright • DC Voltage 100 uV - 1000 V
light . Crystal time base . Easy to operate, • AC Voltage 100 uV - 750 V FEATURES. Overload Protection. Auto-
compact, lightweight. Protected from • AC/DC Current 200 uA - 10 Amps decimal LCD readout. Polarity Indication
charged capacitors . Frequency range - • Resistance 20 Megohms • 3000 hour battery life with .9V transistor
800 Hz to 8 Hz • Capacitance (DVM 636/638) 1 pF - 20 uF battery. Low battery indication

Charge it with VISA/MasterCard. Money orders, checks accepted. C.O .Do's. Call for qu antity prici ng.
Ask for Free Catalog.

Fordham 800:045-9518
260 Motor Parkway, Hauppauge, NY 11788 In NY Stale 800-832-1446 L....- --I
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NEWl Regenc~ HX2000·H
Th. World's FirstSOO MHz. Handheld Scann.r
List pr ic e $ 569.9 5/C E price $359.00
7-Sand, 20 Chann.' • No-crystal s ca nn"r
Priority control • S.a rc h/Scan • AC/DC
Sidelit liquidcrys tald isplay . Memory backUp
Bands: 118-136, 144-174, 440-5 12,800-950 MHz.
The HX2000 scanner operates on 120V AC or 6 VDC.
Scans 15 channels per second. Size 3" x 7" x 1'12 ."
Includes wall charger, carrying case, belt clip, flexible
antenna and nicad batteries.Selectable AM/FM modes.

OTHER RADIOS AND A CCESSORI ES
RD55·H Unid en Visor mount Radar Detector $119.00
RD95·HUniden RemotemountRadarDetector 5139.00
8C 3DO-H Bearcat 50 channel scanner 5344.00
BC 20/200H Bearcal 40 channel scanner 5274.00
BC 21OXL'H Bearcat 18 channel scanner $209.00
BC 2600H Bearcat 16 channel mobile scanner 5274.00
BC 201·H Bearc at 16 channel scanner 5189.00
BC1800HBearcat 16 channel scanner 5164.00
BC·WA·H Bearcat Weather Alert" 539.00
DX1 OOD-H Bearcat shortwave receiver 5499.00
PC22·H Uniden remote mount CB transceiver 599.00
PC55·H Uniden mobile mount CB transceiver 559.00
Z100H Regency 10 channel scanner 5149.00
Z300H Regency 30 channel scanner 5169.00
Z45·H Regency 45 channel scanner 5199.00
MX3000·H Regency 30 channel scanner 5219.00
C403·H Regency 4 channel scanner 569.00
R106·H Regenc y 10 channel scanner 599.00
HX650·H Regency 6 channel handheld scanner 599.00
HX-650P-H HX650 withbatt.,case,crystalcerts 5124.00
RH250B·H Regency 10channelVHFtransceiver 5379.00
RPH4100H 10en.handheldno-crystaltransciever 5399.00
BC10·H Battery charger for Regency RPH410 579.00
EC1 OoH Programmingtool forRegency RPH41 0 5 20 .00
SMRH2500H Service man. for Regency RH250 520.00
SMRU1500H Service man. for Rege ncy RU1 50 520.00
SMRPH41 OoH Serviceman.forRegency RPH410 520.00
B·4·H 1.2 V AAA Ni-Cad batteries (set of toun 59.00
A·135C·H Crystal certificate 53.00
FB-E·H Frequency Directory for Eastern U.S.A 512.00
FB·W·H Frequency Directory for Western U.S.A. 512.00
A60-H Magnetmount mobile antenna 535.00
A700H Base station antenna 535.00
Add53.00shipping forallaccessoriesordered atthesametime.
Add 512.00 shipping per Shortwave receiver.
Add 57.00 shipping per scanner and 53.00 per antenna.

BUY WITH CONFIDENCE
To get the fa stest delilfery from CE of any
scanne r, send or phon e your order directly to our
Scann er Distribution Cent er" Be su re to calculate
your price using the CE pric es in this ad. Michi gan
resid ent s please add 4% sales tax or supply yo ur
tax 1.0. number. Writt en purch ase ord ers are accep­
ted from approved governm ent agen cies and most
well rate d firms at a 10% surcharge for net 10
bi lli ng. All sales are subjec t to ava ilability, accept­
ance and verification. All sales on accessories are
fin al. Prices, te rms and spec ifi cations are subj ect
to change without not ice. All pr ices are in U.S.
dollars. Out of st ock items wi ll be placed on back­
order automa tically unles s CE is inst ructed differ'
ent ly. A $5.00 additional ha ndling fee will be
charged for all orders wi th a merch andise total
under $5 0.00 . Sh ipm ents are F.O.B. Ann Arbor,
Mic higa n. No COD·s. Most products tha t we sell
have a manufacture r's warranty. Free copies of
warr anties on these products are available pri or to
purchase by writ ing to CEo Non·certified checks
require ban k cle arance.

Mall orders t o : Communicat ions Elec tr on·
lcs" Box 1045, Ann Arbor, Mich igan 481 06
U.S. A. Add $7.00 per scanner for U.P.S. ground
sh ippi ng and han d li ng iii t he cont inental U.S.A.
For Can ad a, Pu erto Rico, Hawaii, Alaska, o r
APO/FPO de live ry, sh ipping charges are three
ti m es c ontinental U.S. rates. If yo u hav e a Visa
or Master Ca rd , you ma y call and place a credi t
ca rd order. Ord er to ll· f ree in t he U.S. Di al
800-USA-SCAN. In Canad a, o rd er toll· free by
ca lling 800-22 1-3 47 5. WU I Te le x CE anytime.
d ial 67 1-0 155. If y ou are o ut si de the U.S. o r in
Mi ch igan dial 3 13-9 73-8888 . O rde r today.
Scanner Distributi on Center" and CE logos are trade­
marks of Communications Eiectron ics Inc.
t Bea rcat is a regist ered trademark of Uni den Corporation.
~ Regency is a federally registered trademark of Regency
Electronics Inc. AD . 041585-H
Copyr ight C 1985 Communica t ion s Electronics

For credit card orders call
1-800-USA-SCAN

4~OMMUN ICATIONS
_ELECTRONICS INC.
Consumer Products Division
P.O. Box 10450 AnnArbor, Michigan48106-1045 U.S.A.
Call8DO-USA-SCAN oroutside U.S.A. 313 ·973-8888

Regency
HX1000Regen c y

IIIX5000

SPECIALl J IL SX-200-H
List price $49 9.95/C E special price $189.00
Mult~Sand- 1 (J Channel. No-Crystal Seenner
Frequency range 26,88, 108,180,380,514 MHz.
The JIL SX-200 scanner tunes military, F.B.I., Space
Satellit es, Policeand Fire, Drug Enforcement Agencies,
Defense Department. Aeronautical AM band. Aero
Navigation Band. Fish & Game, Immigration. Paramedics,
Amateur Radio, Justice Department. State Department,
plus other thousands of radio frequencies most other
scanners can't pick up. The SX-200 has selectable
AM/FM receiver circu its, tt l-sw itch squelch setti ngs ­
signal. audio and signal & audio, outboard AC power
supply - DC at 12 volts built-In, quartz clock - bright
vacuum fluorescent blue readouts and dimmer, dual
level search speeds. trHevel scan delay switches. 16
memory channels in two channels banks, receive f ine
tune (Rll) ± 2KHz., dual level RFgain setlings- 20 db
pad, AGCtest points for optional signal strength meters.
All in all, the JI L SX-200 gives you more features for the
money than any other scanner currently on sale. Order
your JIL $ X-200 scanner at this special price today.

Regency® HX1000-H
Li st pr ice $3 29.95/C E price $209.00
6-8IInd, 30 Channel • No Crystel seenner
Search • Lockout • Priority • Scan delay
Sidelit liquid cryst.1 display. Digital Clock
Frequenc y rang e: 30-50, 144-174,440-5 12 MHz.
The new handh eld Regency HX1000 scanner is full y
keyboard programmable forthe ult imate in versatil­
ity. You can scan up t0 30 channe ls althe same time.
When you activate the priori ty co nt ro l, you auto mat­
ically over ride all other call s to listen to you rfavorite
frequ ency. The LCD disp lay is even sidelit for nigh t
use . A die-cast alum inum chasis ma kes thi s the
most rugged and dur abl e hand-hel d scanner avail­
able . There is even a backup lith ium battery to main'
tai n memory fo r tw o years. Inc ludes wa ll charger,
carry ing case. bel t cli p, flexible anten na and nicad
battery. Order your Regen cy HX100 0 now.

Bearcaf!' 100-H
Th a tlrst no-crystalprogrammab/a handheld s can nar.
List price $44 9. 95/C E price $229.00
a-Sand, 1(J Channel a LIquId Crystel Display
Search a LImit a Hold a Lockout a AC/DC
Frequ en c y ran ge: 30 -50, 138- 174.406-512 MHz.
The world's first no-crystal handheld scanner has
compressed into a 3" x 7" x 1W' case more scanning
power than is found in many base or mobile scanners.
The Bearcat 100 has a full 16 channe ls wit h frequency
coverage that includes all pub lic service bands (Low,
High, UHF and 'T' bands), the 2-Meter and 70 cm.
Amateur bands, plus Military and Federal Government
frequencies. Wow...what a scannerl

Included in our low CEprice is asturdy carrying case,
earphone, battery charger/AC adapter. six AA m-ead
batteriesand flexibleantenna. Orderyour scanner now.

QUANTITY DISCOUNTS AVAILABLE
Order tw o scanners at the same t im e and deduct
1%, fo r t hree scanne rs deduct 2%, four scanners
deduct 3%, fiv e scanners deduct 4% and si x or
more scanne rs purchased at th e sa me time
ea rn s you a 5% discount off our s upe r low
single un it p r ic e.

NEWl J IL SX-400-H
List pr ice $7 99 .9 5/ C E rrlce $499.00
Mult~8IInd,20 Channa • No-crysta/Seenner
"arch • Lockout • Priority • AC/DC
Frequency range : 26-520 MHz. continuous cove rage.
With optionally equ ipped RF converters 150KHz.-3.7 GHz.
The J IL SX-400 synthesized scanner is designed for
commercial and professional monitor users that de­
mand features not tound in ordiana ry scanners.The SX­
400 will cover from 150 KHz to 3.7 GHz. with RF
converters. Order the following RF converters for your
SX·400 scanner. RF·103D-H at $259.00 each for
frequency range 150 KHz.·30 MHz. USB,LSB,CWand
AM. (CW filt er required for CW signal reception); RF­
5080·H at $199.00 each for 500·800 MHz.; RF·8014·
H at $199.00 each for 800 MHz.·1.4 GHz. Be sure to
also order ACB-300·H at $99.00 each which is an
antennacontrol box forconnectionof the RFconvert ers.
Add $3.00 shipping for each RF converte r or antenna
control box. If you need furth er information on the JIL
scanners, contac t JIL directly at 213-926- 6727 orwrite
JIL at 17120 Edwards Road, Cerritos,California 90701.

Regency
RH250

NEWl
uniden®
~

~
~~~I ®

Scanners
Communications Electronics:

the world's largest distributor of radio
scanners, introduces new scanners
and scanner accessories from J.1. L. ,
Regency and Uniden/Bearcat.
Chances are the police, fire and
weather emergencies you'll read
about in tomorrow's paper are coming
through on a scanner today.

NEWl Regenc~ MX7000·H
List pr ice $ 699.95/C E price $ 4 4 9 .0 0
1o-8IInd,20 Channel . Crystalless • AC/DC
Frequency range: 25-550 MHz.continuous coverage
and 800 MHz. to 1.2 GHz. con tinuous cove rage
In ad d ition to norm al scanner listeni ng, t he
MX7000 offers C B, VHF, and U HFlV audi o, FM
Broadcast, all a irc raft bands (civil a nd m ilita ry),
800 MHz co m m un ic at io ns, c ellular telephone,
and when connect ed to a pr inter orCRT, sa tell ite
weather pictures.

NEWl Regency® MX5000·H
Li st pr ice $5 99 .9 5/ C E price $ 354 .0 0
Mult~8IInd, 20 Ch annel. No-crysta/scenner
Search. Lockout. Priority. AC/DC
Selectable AII-FII modes. LCD display
World's first continuous cOlferage scanner
Frequency range: 25-550 MHz.continu ous coverage.
Nev er befo re have so m any fe atures come in
su ch a small package. The Regency M X5000
mo b il e or home scanner has co ntinuo us cove r­
age f ro m 25 to 550 MHz. That me ans you can
hear 'C B, Tel evision au di o, FM bro adcast st a­
t io ns, all aircraft bands inc ludi ng m il itary and
t he normal scanner bands, all on your choice of
20 programmable channels.

NEWl Regency® MX4000·H
List pr ice $ 629.9 5/ C E price $39 4.00
Mult~8IInd,20 Channel. No-crystalscanner
Sea rc h • Lockout. Priority. AC/DC
Selectable AII-FM modes. LCD display
Bands: 30 -50 , 118 ,136, 144 '174,440'512,800-950 MH z.
The Reg ency MX4000 is g ives coverage in the
standard VHF and UHF ra nges w it h the impo r­
ta nt addit io n of the 800 M Hz. and aircraft band s.
It feat u re s keyboard entry, mult ifunction liqu id
crystal d ispla y and variab le search inc re ments.

NEWl Regency@Z60·H
List price $379.95/CE price $249.00
S-Sand, 50 Channel • No-crystal scanner
Bands:30-5 0, 88- 108, 118-136. 144 -174,440-5 12 MHz.
Cover yo u r choice o f ove r 15,000 fr equenci es
on 60 c han n el s at th e to uc h of your fi ng er.

en
o
Z
oa::
f­o
W
...J
W

o
o
-ca::

2 CIRCLE 79 ON FREE INFORMATION CARD



Electronics publishers since 1908JUNE '8~
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Eleal ias
Vol. 56 NO.6

SPECIAL 43 RECEIVING SATElLITE TElEVISION RADIO
SECTION If you're thinking about buying a satellite-TV 78 COMMUNICATIONS

receiving station, make sure to read this CORNER
special section. It not only covers what you Computer security.
need to know before you go out and make Herb Friedman
your purchase; it also looks at what you can
expect once you get everything home. 82 ANTIQUE RADIOS
Bob Cooper, Jr. Restoring the cabinet.

45 KNOW BEFORE YOU BUY Richard D. Fitch

49 INSTALLING YOUR TVRO VIDEO

BUILD THIS 39 TEMPERATURE MEASURING ADD-ON FOR 8 VIDEO NEWS

YOUR DVM The present and future in

Why just use your digital voltmeter to measure the fast-changing video

voltage? Turn it into a precision electronic scene. David Lachenbruch

thermometer. Harry L. Trietly 88 SERVICE CLINIC
60 BAR-GRAPH VOLTMETER FOR YOUR CAR Multichannel tele vision

The best way to keep tabs on your car's sound. Jack Darr
charging system is by using a voltmeter. This

COMPUTERSbargraph meter is perfect for your dashboard .
Steve Pence Following COMPUTER DIGEST

page 70 A light pen for your
TECHNOLOGY 12 SATELLITE TV Commodore-and lots

The evolution of TVRO antennas. more.
Bob Cooper, Jr.

74 COMPUTER CORNER
57 ELECTRONIC AIDS FOR THE BLIND The MSX standard .

Electronic technology can't restore sight, but it Lou Frenzel
can help the blind in other ways.
Ray Fish, Ph.D, M.D. EQUIPMENT

67 SERVICING CORDLESS TElEPHONES REPORTS
As cordless phones grow in popularity, broken 28 Global Specialties Model
cordless phones will grow in number. But you 1301 Power Supply
can help put an end to that! Christopher Kite

31 Datak Circuit Fix PC-Board
CIRCUITS AND 63 HOW TO SALVAGE SURPLUS COMPONENTS Repair Kit
COMPONENTS There are many bargains to be had in surplus

components and equipment-if you know DEPARTMENTS
what to look for. Harold Wright 110 Advertising and Sales Offices

72 HOBBY CORNER
110 Advertising IndexGenerating 60-Hz clock pulses.

Earl "Doc" Savage, K4SDS 111 Free Information Card
80 DESIGNER'S NOTEBOOK

20Speed controls for DC motors. Letters

Robert Grossblatt 91 Market Center
86 STATE OF SOliD STATE

A high-energy ignition system. Robert F. Scott 23 New Products

6 What's News

Rad io-Electronics, (ISSN 0033·7862) Published monthly by Gernsback PUblications. Inc.• 200 Park Avenue South, New York. NY 10003. Second-Class Postage paid at New York, NY and
additional mailing offices . Second -Class mai l authorized at Ottawa, Canada. One-year subscription rate U.S.A. and possess ions $15.97, Canada $20.97, all other countries $23.4 7. SUbscription
orders payable in US funds only. inte rnational postal money order or check drawn on a U.S.A. bank. Single copies $1.95. itl 1985 by Gernsback Publications, Inc. All rights reserved. Printed in U.S.A.
POSTMASTER: Please send address changes to RAOIO-ELECTRONICS, Subscription Dept., Box 2520 , Boulder, CO 80322.
A stamped selt-addresseo envelope must accompany all submitted manuscr ipts and/or artwork or photographs if their return is desired should they be rejected. We disclaim any responsibility for the
loss or damage of manuscrip ts and/or artwork or photographs while in our possession or otherwise.
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COVERl
A lot of peopl e are confused abo ut w hat

they have to do to rece ive satellite TV.After
all, the equ ipment needed to receive sig­
nals from satell ites like the one pictured
on our cover is rather different from that used for terrestrial TV, and
requires specia l considerat io ns.

Our special sect ion on satellite TV shou ld clear up some of the
confus ion. One article outlines points you should consider before
you spend even a dime. The second art icle te lls you what to do afte r
you buy your equipment-the actual nuts and bo lts of insta llation.
Even if you are rece ivi ng satel lite TV rig ht now, don't pass these two
special art icles by.

NEXTMoNTH
THE JULY ~SSUE IS
ON SALE JUNE 6

ROBOTICS
Our new monthly column on one of the most exci ting
areas of electronics.

PC BOARDS
We' ll make etching boards from Radio-Electronics
easier than ever before.

BUILD YOUR OWN IBM-COMPATIBLE COMPUTER
You can get the power of an IBM PC without paying
IBM's pr ice .

BUILD A DWELLITACHOMETER FOR YOUR CAR
Tune up your car the right way with our digital dwell/
tachometer.

ELECTRONIC PEST REPELLERS
We'll show you how they work & how you can make
your own .

AND LOTS MORE!

Asa service to readers, Radio-Electronicspublishes available plansor information relatingto newsworthy products, techniques
and scientific and technological developments. Because of possible variances in the quality and condition of materials and
workmanship usedby readers, Radio-Electronics disclaims any responsibility for the safe andproper functioningof reader-built
projects basedupon or from plans or informationpublished in this magazine.

Since someof the equipmentand circuitry describedin 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 selling of anysuch
equipment or circuitry, and suggests that anyone interested in such projectsconsult a patent attorney.

ia
Hu go Gern sback (1884-1967) fo unde r

M . Harvey Gernsb ack, ed ito r-in-chief

Larry Steckl er, CEl. pu b lisher

EDITORIAL DEPARTMENT

Art Kleiman, edi to r

Brian C. Fenton ,
techn ical edi to r

Carl taron, WB2SLR.

associate edi to r

Robert A. Young, assista nt ed i to r

Julian S. Martin, ed ito ria l assoc iate

Byron G. Wels, ed ito rial associa te

Jack Darr, CEl, serv ice ed it o r

Robert F. Scott ,

semicond uctor ed ito r

Herb Friedman,

com municat io ns ed ito r

Earl "Doc" Savage, K4SDS.
hobby edi tor

Bob Cooper, Jr. sate ll ite -TV edi to r

Robert Grossb latt, ci rcu its' ed itor

David Lachenbruch,
co nt ributi ng edi to r

Lou Frenzel, co nt ributi ng ed itor

Bess Isaacson, ed itorial assistant

PRODUCTION DEPARTMENT

Ruby M. Yee, pr oduction manager

Robert A. W. Lowndes,
ed ito rial p rod uc t io n

Dianne O sias, adve rt ising production

Karen Tucker, product ion traffic

CIRCULATION DEPARTMENT

Jacqueline P. Weaver, circu lation

director

Rita -Sabalis, assistant circu lat io n

d ir ecto r

Jacqueline Allen, ci rcu lat ion assistant

Cov er photo co urtesy of

GTE Space ne t

Radio -Electronics i s i nd e x ed i n

App lied Science & Technology Index
and Readers Guide to Periodical liter­
ature,

M icro fi lm & M ic rofiche ed it io ns are

available . Co ntact ci rc u lat io n depa rt­
ment for det ail s.

Adverti sing Sales Offices li sted on page
110.

~
~



Confidence is knowing your system
has an ace in the hole.

We bet the Fluke 8840A is the right
5Y2-digit multimeter for you.

It's easy to program and operate, and it's
easy to integrateinto your system.The 8840A
isversatile; if your system changes, your
DMM doesn't haveto.

You get the functions
youneed.With

the best accuracy and fastest
reading rates in its class.

You also get the security of Fluke's
support to help bring your system on line
quickly. Plus reliability and long-interval,
in-place calibration for reduced down time.

All starting at $695. IEEE-488 interface
and true rms ac options are available for
just $150 each.

Add it up, and you've got agreat deal on a
5Y2-digit rack-mountable DMM.Why gamble
on anything less?

For more information, contact your local
Fluke representative or call toll-free
1-800-426-0361.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

Fluke 8840A
Autora'1ling\\)115. Ohms.andAmps
50ppm basicdeaccuracy (1 year)
0.16% basic ac accuracy (1year)
21'>.20.and 100readings/second
-05tEEE-488 interface option .. $150
-091,"" nns acoption $150
Y8834si'1lter.lckkit .. $ 35
Y8835duat r.lCk kit . S 75

~=F:=L::U::K::E::I®
IN THE U.S. AND NON·EUROPEANCOUNTRIES: JohnFluke Mig Co. Inc . PO BoxC9090. MIS 250C. E" " It.WA 98206. Sales' (206) 356·\'00. OIh", (206) 3' 7-6100

EUROPEAN HEADQUARTERS: fluke(Holli nd)BV. PO. Box 2269. 5600 CGEindhoven, The Netherlands. (040)"58045. TlX: 518-46
© Copyright19B5 JohnFluke Mfg Co.• Inc AllriOhls reserved Ad No 280-4-W O
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WHAT'S NEWS
Electronic translator enables
deaf to use the telephone

A new compact , portab le de­
vice , invented simu ltaneously by a
South Caro lina electrical engineer
and a compute r specialist at the
General Electri c R&D Center in
Schenectady, NY, makes it poss i­
b le for deaf persons to receive
messages " tapped out" for them
on a push-b utton phone . The mes­
sages are received by a small de­
vice 7 x 1 x 4 in ches in dimen­
sion, in lett ers that flow across its
li qu id -crystal d isplay window in
ticker-tape fash ion. The instru­
ment can be co nnected to any
te lephone via a suction cup at­
tached to the handpiece .

The new device works by trans ­
latin g th e ton e sig nals f ro m the
push-button phone keyboard into
numbers and lett ers of the alpha ­
bet. To tran smit the letter A, for
example, the caller taps the mid­
dle key in the top row (A,B,C) then
the "1" key (to show the letter's
position on the key). For the lett er
B, he taps the same key, fo llowed
by a "2" (two taps of the upper
midd le button). To transm it a
number, the key for the desired

(f)
o
Zo
a:o
w
..J
W

6 PHON E READER FO R THE DEAF. The com -
~ pact, battery-powe red device attaches to any
a: phone.

6

number, then the "# " key is de­
pressed.

The Caroli na engineer, Stephen
Fowler, deve loped the device to
talk to his deaf moth er. App lying
for a patent , he found th at it had
just been patented by Edwin Un­
derkoffle r of Ge neral Electr ic.
Fowler called GE and learned that
the company hoped to license the
technology. For a nominal fee , he
then purchased the rights to man­
ufacture and market t he instru ­
ment , starti ng his own company,
Palmetto Techno log ies.

Addit ional in f o rmat io n about
the device, called Ech o 2000,
which sells for $250, can be ob­
tained fro m Pal m ett o Tec h ­
nologies, l nc . i P.O . Bo x 498,
Duncan, SC 29334.

Fastest PAL devices
by National Semiconductor

A new family of PAL (Program­
mab le Array Logic) devices , with a
15-nanosecond access t ime , has
been put into produ cti on by Na­
t iona l Semicond uctor of Santa
Clara, CA. The devices are claimed
to be the world 's fastest.

The 15-nanosecond perfor­
mance, say s the company, is
achieved by advances in ci rcuit de­
sign and use of National Semico n­
ducto r's prop rietary OXISS fully
imp lanted , ox ide -ins u lated bi ­
po lar process, with high reliability
titanium-tungsten fuse links.

1,000 times more storage
on new compact-disc ROM

A breakthro ugh by Nippon Co­
lumbia of Kawasaki, Japan (cred­
ited w ith havin g develop ed digital
audio (PCM) recordin g in 1972)
mak es it possible to store 550
megabytes on one side of a com­
pact d isc. Thi s is the equivalent
memory potential of 500 to 1,000
ordi nary 5Y4-inch floppy discs. All
the app lication software a com put-

er could ever use (including the
necessary documentation) cou ld
easily fit on one Compact Disc
Read-On ly Memo ry (CD -ROM).
The new disc has the same di men­
sio ns (4% inch or120 mm) and uses
the same type of pickup mecha­
nism as an audio CD.

The new CD-ROM comp uter
drive is pro duced in the United
States by Den on America Inc. ,
subsid iary of Nippon Co lu mbia.
The Denon interface circu itry per­
mits connect ion to practi cally any
perso na l com p uter. The enor­
mous storage capacity (the equ iv­
alent of more than 275,000pages of
text) provides exceptional oppor­
tunit ies to incl ude high -reso lution
grap hics to accompany and clar ify
the text.

Likely app lications fo r the new
CD-ROM disc are sto rage of refer­
ence works, di rectories , vo lumes
of p rofessional journals and cata­
logs.

Sil icon semiconducto rs
on the way out?

"The end may be in sight for sil­
icon, the material that made the
computer boom possib le and gave
its name to California's Silicon Val­
ley," saysFrost & Sullivan, a market
research firm of New York and
London. " Use of galli um arsenide
(GaAs) in semiconductors, a fast­
er, harder substance, w ill mu ltiply
tenfo ld by 1992, to near ly $3.2 bil ­
lion. "

" In lower fie ld intens ities ," says
the report, "the greater electron
mobility of GaAs cou ld translate
into process ing speeds rang ing
from three to ten times as fast as
sil icon at sim ilar power."

GaAs is also operable at much
higher temperatures than sil icon .
Its radiation resistance is also su­
pe rior-an important feat ure in
space app lications and in ot her
harsh env ironments. R-E



Reference preference
your localSams dealer. Or call our toll-free
numberand ask for Operator 130.

ImageTubes, No. 22023, $44.95
Electronics: Circuits andSystems,

No. 21984, $39.95
Data Communications. Networks, and

Systems, No. 22235, $39.95
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C
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rrHoward W. Sams& Co., Inc.

4300West 62nd St. , Indianapolis,IN46268 ~
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Reference DataforRadio Engineers
(7th Edition), No. 21563, $49.95

Semiconductor Device Technology,
No. 22074, $34.95

Practical Microwaves, No. 21945, $39.95
Handbook for SoundEngineers, No. 21983,

$44.95
GalliumArsenide Technology, No. 22375,

$44.95
Principles of SolidState PowerConversion,

No. 22018, $44.95

800-428-SAMS
In Indiana, call 317-298-5566

S~NLS_TM _

The moreyou use Sams reference
books, the moreyou'll like them.
They're accurate, easy-to-readand

cover more information than any other
references. And because they'rewritten by
well-known professionalsworkingin the
field, you know you're usingdata that's
reliableand up-to-date.

You're going to like Sams reference
books even more. Because nowthere's
moreof them. Books you'll rely on again
and again for the latest in communications,__..-.,-,
digitaland audio electronics, with more
to come.

Nowonder more people buySams
reference books than anyother brand.
Make Sams your refe rence preference. Visit
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• Flat color displays. Two new flat color
panels have been demonstrated in Japan.
Matsushita, the parent of Panasonic and Quasar,
showed 10- and 15-inch displays that were less
than three inches deep . The display; encased in a
rectangular glass panel, is a vacuum-tube device.
Its surface, completely flat, is screened into 3,000

. rectangular "picture cells," each containing
phosphor stripes. There are 3,000 separate
phosphor beams, each scanning an individual
picture cell. The beams are formed by 15
horizontal filament cathodes, intersected at right
angles by 200 electron-beam deflection
electrodes. Horizontal and vertical deflection
electrodes perform deflection functions. There is
no shadow mask, and the red, green, and blue
electron beams operate sequentially. The
positioning and size of the beams are determined
by a microprocessor.

Matsushita said the panel has virtually no size
limitations, and that it is currently working on
methods to mass-produce the precision displaor·
There was no information on either the cost or
production timetable.

Apparently much closer to production-it's
scheduled for this fall-is a 3-inch flat color

picture tube developed by Sanyo. In appearance, it
is-very similar to the 2- and 4-inch black-and­
white picture tubes used by Sony in the portable
Watchman TV sets, with the neck in an axis
parallel to the face of the tube-a sort of lollypop
configuration. The tube makes possible a portable
color set less than two inches thick.

The Sanyo tube uses a variation of the beam­
indexing principle developed by Philco in the
1950's. Applied to its screen are phosphor stripes
of the three primary colors plus an index stripe.
A special IC provides signal processing required
for the beam indexing.

Sanyo plans to introduce a color set this fall in
Japan using the new tube. The set's dimensions
will be 5.1 inches wide by 8.3 inches high and 1.7
inches deep. It will operate for about 1% hours on
eight alkaline AA batteries. Price in Japan is
expected to be about $385.

• HDTV on UHF band? High-defmition TV
may be coming down to earth. Many of the
proposals for the new super service (mor e than
1,000 lines, widescreen aspect ratio) have
centered on inaugurating it via direct satellite
transmission, or possibly over special cable
channels. An industrywide working group,
Advanced Television Systems Committee (ATSC),
has been looking into the entire subject. Now, for
the flrst time, there are strong hints that HDTV
could actually start on the standard broadcast
frequencies-in the UHF band-as a compatible
service. Here's how it would work: A UHF
channel would transmit a standard 525-line
picture, receivable by any conventional TV set. An
adjacent channel would simultaneously transmit
the additional information needed to provide a
1,OBO-line widescreen picture to special advanced
HDTV receivers. (UHF would have to be used:
There's no room in the VHF band for such
adjacent-channel broadcasts.) Thus, HDTV could
come in as color did-on a completely compatible
basis.
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HIGH PERFORMANCE PROFESSIONAL
OSCILLOSCOPES

9060 60 MHz. Dua l Trace with
Delayed Sweep • 1mV Vertical
Sensitivity • 8 Traces • 12KV
Acceleration Voltage • XY
Mode • Channel 1 Output • 3
Vertical Inputs • Service Manual
included

9100 100MHz • Dual Trace With
Delayed Sweep • 1mV Vertical
Sensitivity • 8 Traces • :s3.5nS Rise
Time. 18KV Acceleration
Voltage • XY Mode • Channel 1
Output • 3 Vertical Inputs

ENGINEERED SO THAT
SPECIFICATIONS ARE MET IN THE
FIELD NOT JUST ON THE DRAWING
BOARD

ISPECIAL 3 .YEAR EXTENDED WARRANTY* I

• 7 Ranges: 0.2 Hz to 2
MHz.

• Outputs: Square,
Triangle, Sine, Waves
and TTL Pulses.

• Duty Cycle Control.

Circu itmate™
model FG2 function generator.

• VCF Input.
• Variable/Fixed

Attenuators.
• Variable DC Offset

Control.
• Inversion Feature.

Oircultmate"
model UC10 universal counter.
• 5Hz to 100MHz. • 20mV Input
• Two Input Channels. Sensitivity to 100 MHz.
• Measures Frequency, • 4 Selectable Gate

Period, Frequency Times.
Ratio, Time Interval, • 14 LED Indicators .
and Unit Count. • 8-Digit LED Display.

'These new Oscilloscopes are so reliable
that we are offering a SPECIAL 3 YEAR
WARRANTY when you purchase these
scopes from ADVANCE ELECTRONICS

AVAILABLE NOW
CALL FOR PRICES

TOLL FREE HOT
O

L\4NE74
800-223-

212·730·7030

26 WEST 46th STREET , NEW YORK. N.Y. 10036
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LEADER

• 0.7% Accuracy
• Autorange Only
• 10 Amp Only

and free C70
holster 73· 75

MULTIMETERS

FLUKE~
SERIES

• 0.5% Accuracy
• Manual or

Autorange
• 10A + 300 mA

e Analog Display. Rotary Knob • Volts AC &
DC • Resistance to • 32 Mil. 10 Amps • Diode
Test • 3200 Counts • Fast Autoranging • Function
Annunciators in Display • Power-Up Self Test
• 2000+ Hour Battery Life wI Power Down "Sleel
Mode" • New Test Leads • VDE & UL Approval

d.G)Non-Lin..r Systems

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

• 0.3% Accuracy
• Manual or

Autorange
• 10A + mA Range

• Beeper
• "Touch-Hold"

Function

77

61 PHILIPS CiDDI!i1 WESTON

......-..... ~-

MODEL
5208

• Now with HI/La Drive

• Works In-circuit when
others won't

• Identifies all three tran­
sistor leads

• Random lead connection
• Audibly and visually in­

dicates GOOD transistor

$329 95 MODEL 1650

• Functions as three separate
suppli es

• Exclusive tracking circuit
• Fixed output SVDC, SA
• Two 0 to 2SVDC outputs at O.SA
• Fully automatic, current·llmited

overload protection

BJl1lIJJJ1IIINDUSTRIAL
TRANSISTOR

TESTER

$199 95
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COMPARE PRICE - COMPARE PERFORMANCE
Model Attenuallon Bandwidth Price

M12SW X1-Xl0 Switchable Xl- l 0MHz $69.00Xl0-250MHz

M12Xl0 Xl0 250MHz 59.00
M12Xl0AP Xl 0 with Readout 250MHz 65.00
M15Xl00 >::100 250MHz 89.00
M1 5Xl0HF Xl 0 300MHz 75.00
SP100 X1-Xl 0 Switchable 100HHz 39.95

For All Oscilloscopes

To 300MHz

X1 to X100
Attenuation

MODULAR PROBES
FOR SALE

Your Probe
Spec ialists

INSTAN
REPAIR
Probe tip, Head, BNC
and Cable all screw
into place easily and
quickly.

PR: ES,INc.ITPli



VIZ .....HICKOK

Model 1580

QUANTITIES ARE LIMITED

I~I!I--IFL.UKEI~HITACHI

TRIPLETT

($60.00 a pair when purchased with scope)

$995
Does not include probes

1-JI./"I~liIIIIIiMliliWr §lciR~~~g~~ 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

1'---- _
BECKMAN'S CIRCUITMATE ®

ALL UNDER $100

,..-..........uA PRECISION

-Small Size
-Complete
Autoranging

- "Touch Hold"
-Audible
continuity
checking$76 95

) ne OM 77 gives you
the convenience of

autoranging plus 10
amps acldc

measurement
capability. You simply

select the function
you want, and the

OM 77 automatically
sets the required

range.

SALE

$59.95

The DM73 Is the smallest digital
multimeter on the market. Its

probe-style design makes It Ideal
for taking measurements In hard­

to-reach test areas.

$69 95

$89 95

Clrcultmate OM 45 ­
3V.-dlglt multimeter;
0.5% Vdc accuracy,

diode test,continulty
beeper, 10 amps AC

and DC ranges, auto­
zero, auto-polarity,

auto-decimal

Clrcultmate OM·40 ­
3V2 ·dlglt multimeter;
0.8% Vdc accuracy,

diode test , auto­
polarity, auto-zero,

auto-decimal

$79 95

Clrcultmate OM 20­
3V2-dlglt, pocket-size

multimeter; 0.8% Vdc
accuracy, diode test,

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

auto-zero, auto­
decimal

Clrcultmate OM·25­
3V. digit, pocket-size
multlmeter; 0.5% Vac
accuracy, diode test,

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

ranges, auto-polarity,
auto-zero, auto­

decimal

AVAILABLE NOW. . . .

•
,",01 \.\NE

1°0-:2.23-0474
I:IICI 80 212-730-7030

26 WEST 46th STREET. NEW YORK. N.Y. 10036



SATELLITE TV

The evolution of TVRO antennas

FIG. 1

SUB REFLECTOR

the proposed TVRO location, they
can (and wi ll) cause interference .

In severe cases, terrestria l inter­
ference can elim inate all satellite­
TV reception for a home or enti re
neighborhood . In milder cases,
one or a handful of transponders
(channels) on a single satellite may
be wiped out by the interference .

Although the two problems we
just mentioned are quite different,
they have a common d e ­
nominator- the ante nna system .
But w ith the latest in high-tech an­
tenna eng ineering, it's possib le to
make the antenna far less
obtrusive and/or less susceptible
to TI.

Feed systems
Virtually every home TVRO an­

tenna sold to date uses the p rime­
focus feed system . That system, as
Fig . 1-a shows, places the ante n­
na's feed-3D to 60% of the dish
diameter-in front of the dish at
the focal point. That means that a
IO-foot dish has the feed posi­
tioned from 3-6 feet forward of the
dish surface to collect ref lected
microwave energy.

In the cassegrain feed system,
the dish is made deep; and, as Fig.
1-b shows, the feed is mounted in
the center of the dish po inting not
at the reflector, but at the satellite
itse lf. Microwave energy is bounc­
ed off the main reflecto r, which
focuses the energy to a smaller,
sub-reflector. From the sub-reflec­
tor, the signal is directed to the
feed itself.

Each technique has its advan­
tages and disadvantages. The
prime-focus feed is cheaper to
build, and easier to insta ll. And it
has on ly one moving part-the

SIGNAL
FROM

/ SATELLITE
,/

/' FEED

BOB COOPER'S CSD publication has
created a TVRO dea ler Starter Kit for
electronic sales and service centers inter­
ested in becoming better acquainted with
the 1985 world of TVRO. There is no
charge for this informative packet, which
reports on the status of the industry and
gives tips on becoming a TVRO dealer.
For your free copy, write (on your company
letterhead or enclose a business card) to :
Starter Kit, CSD Magazine, P.O. BOX
100858, Ft. Lauderdale, FL 33310.

Want to know more about satellite TV?

and not too pretty. Hundreds of
communities have already enacted
special zoning ordinances placing
limitations on the maximum an­
tenna size . Others have limited
the placement of such antennas to
t he rear yard, or have banned
them altogether.

Another problem is Terrestrial
Interference (TI). The 3.7 to 4.2
GHz satellite band is shared on
earth with point-to-point micro­
wave systems operated primarily
by telephone companies. If those
terrestrial transmitters are near to

CASSEGRAIN

b

./

---

SIGNAL
-' FROM

/' -' SATELLITE

---

PRIME FOCUS

THE TYRO INDUSTRY PROJECTS THAT

the one-millionth home (C-band)
TVRO will be installed du ring the
last week in May of this spring. As
TVRO moves across the mil l ion­
termi nal mark, rough ly 25% of un­
derserved or unserved areas now
have high-quality te lev ision . That
means that there is sti ll a sign ifi ­
cant market remaining for TVRO's
in rura l areas. Even so, the move is
now on to marc h into the suburbs
with TVRO systems.

Over three decades ago, cable
TV went through the same pro­
cess. And just as cable ran into
opposit ion from the broadcasters
as it tackled urban markets, satel­
li te TV has run into opposition
from the cable folks. Each new
tech nology is a threat to someone,
and must prove itse lf in the mar­
ketplace, in the courts, and before
the legislatures .

Satellite TV faces serious prob­
lems in urban ma rkets, two of
w hich are rooted in techno logy.
First, the re's the antenna-it's big

• Publisher, CSD/Coop 's Satellite Digest
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B&K
CILL

LOWEST PRICES
OFF-THE-SHELF

DIRECTLY TO YOU

COPES
CALL TOLL FREE
FOR FAST DELIVERY 800-645-9518

In New York State 800-832-1446

Model 1540

$799 95

(Reg . $950.00)

FEATURES. 1 mV/div
sensitivity. 21 calibrated
sweeps. Rectangular
CRT with interna l grati­
cule and scale illumina­
tion • Signal delay line•
'Video sync separators .
X-Y operation . Z axis in­
put. 12 kVaccelerating
voltage • X10 sweep

magnification. Delayed sweep/dual time base . Single sweep .
Auto focus . V mode-displays two signa ls unrelated in frequ ency.
Sum & difference capability . Channel 1 output . Includes probes

B&K
40 MHz DUAL TRACE
OSCILLOSCOPE

Model 1580

$1249 95

(Reg . $1,595 .00)

FEATURES. 1 mV/d iv
sensitivity . 23 calibrated
sweeps • Rectangular
CRT with internal grati­
cu te and sca le illumin­
ation • Signal Delay Line
• Video Sync Separators
• 20 MHz Limiter. X-Y
Ope ration • Z axis input
• 16 kVAcce lerating Vol­
tage • X10 Sweep Mag­

nification • Delayed Sweep/ Dual Time Base. Singl e Sweep •
V Mode - display two signals unrelated in freque ncy . Sum and
Difference Capabi lity . Channel 1 Output . Includes Probes

B&K
100 MHz DUAL TRACE, DUAL
TIME BASE OSCILLOSCOPE

B&K
80 MHz QUAD INPUT DUAL
TIME BASE OSCILLOSCOPE

Model 1570

$109500

(Reg . $1395.00)

B&K
20 MHz DUAL TRACE
TRIGGERED SWEEP
OSCILLOSCOPE

Model 1522

$569 95

(Reg. $695.00)

FEATURES. 1 mV/d iv
sensitivity to full band­
width . 500 uV/dl v casc­
ade sensitivity t040 MHz
• 22 ca librated sweep s •
Rectang ular CRT with in­
terna l graticule and sca le
illumination . 12 kVacc­
elerating voltage . Mode
- d ispla y four signals un­
related in frequ enc y.

• Alternate timebase operation . Signal delay line. 20 MHz
bandwidth limiter. Lighted pushbutton funct ion switching
• Video sync separators . Inclu des probes

FEATURES. 1 mV/d iv
sensitivity • 20 calibrated
sweeps • Rectangular
CRT with internal grati cule
and sca le illumination.
Video sync separators •
X-Yoperation . Z axis in­
put . 6kV accelerating
voltage • X10 sweep
rnaqnitlcation • Auto
sweep . Vmode-displays
two signals unrelated in
frequency. Sum &differ­

ence capab ility . Channel 1 output . Includes probes
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Service and Shipping
Charge Schedule

FOR ORDERS ADD

$501-750 $8.50
$751-1,000 $12.50
$1,001 and up $15.00

260 Motor Parkway, Hauppauge, New York 11788

PHONE ORDERS
ACCEPTED

MASTERCARD/VISA
ACCEPTED

.r3C

Fordham

Model 1560

$899 9 5

(Reg. $1150 .00)

FEATURES. 1 rn/Vd iv
sensitivity • 22 calibrated
sweeps. Rectangul ar
CRT with internal grati­
cute and scale illumina­
tion. Signalde lay line .
Video sync separators •
X-Yoperation • Z axis
input . 16 kV accelarat­
ing vo ltage . X10 sweep

mag nification. Delayed sweep dual time base. Single sweep
• Auto focus . V mode-displays two signals unrelated in frequency
• Sum & difference capability. Channel 1 output. Includes
probes

B&K
60 MHz TRIPLE TRACE
OSCILLOSCOPE
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FL33705-813-821-6681) is one sup­
plier that has tackled the problem
head-on. SSSA produces a single,
one-piece (7-feet, 8-inches in di­
ameter) fiberglass antenna (see
Fig. 2). The dish is extremely light­
weight (under 100 pounds) and
very strong. It also uses the cas­
segrain -type reflector and feed
system for better control of un ­
wanted signals and noise.

Finally, the system offers an op­
tional microwave fence (dealer in­
stallable) to provide fu rther shield­
ing to the feed system to further
reduce TI. A study of several hun­
dred TI cases showed that about
20% them were resolved by simply
replacing a prime-focus feed an­
tenna with the SSSA-7.8.

The SSSA-7.8 has an extremely
high efficiency (or gain) rating
(76% measured on an antenna test
range) . That's close to a less-well­
made 9.5- or 10-foot dish . By using
'a higher-grade LNA, like one of the
newer 55° units, the dealer may be
able to make up for signal losses
and clear up TI when down-sizing
from, say, an 11 or 12 foot antenna
to the SSSA-7.8.

Looks vs. neighbors
Even if TI can be resolved or

held in check, how do you deal
w ith neighbors who vow that you
will not place a monster antenna in
your yard, creating what they see
as an eyesore? No matter what
color you paint or finish a solid
antenna, it still looks like the solid
surface it is.

See-through mesh antennas
(which have been used for several
years now) can be black or dark
green and still blend with the en­
vironment. Are mesh antennas
possible "tools" for the dealer who
is fighting protests against "visual
pollution?" They could be-but
they, too, have disadvantages .

Mesh antennas, like that shown
in Fig. 3, have the reputation for
being: 1. Difficult to assemble
properly ; 2. sub-standard for
long-term performance (i.e . they \
fall apart); 3. large and bulky to
install, requiring extra help, and 4.
below standard in performance.
Given those deficiencies , mesh
antennas st ill outsell all other
types .

There is one aspect to the mesh
continued on page 81

There are those who argue that
while the cassegrain feed system is
effective, it does not do well on
smaller d ishes because the sub-re­
flector acts as a shield, blocking
part of the main reflector surface.
But , exte nsive field testing shows
t hat if p roperly engi neered, cas­
segra in antennas may be a partia l
salvat io n for TVRO dea lers be­
cause they operate in urban areas
w he re TI is especially difficult.

Southern Star Satel lite Antennas
q69 19th St. North, St. Petersburg,

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 Park Av. S., New York,NY
10003; or call 305-771-0505 for credit card orders ONLY.

feed- to optimize. The cassegrain
feed , on the ot he r hand , requ ires
co ns iderab ly greate r p rec is ion
since the signals are caug ht, re­
f lected, and focused twice . Inter­
pl ay between t he two refl ecto rs
and the fee d can be a nightmare.

The cassegrain feed is capab le of
narrower beamwi dths-a defi nite
pl us when it comes to cutt ing
down on terrestr ial in terference.
Also, it is capab le of slig ht ly more
gain than a prime-focus ty pe of the
same size.

The First
Five Years!

...J!~~~~!I!!!!!!!!!!!~~ __ SEND CSD ANTHOLOGV/2 Vols. + CSD Bonus.
_ _ SEND CSD October '84 Special Issue ONLV;

NAME COMPANY _

ADDRESS _

CITY . STATE__ ZIP . 1

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 equipment 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
vidual 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 legal status unfolds
for you.

THIS TWO VOLUME SET totaling more than 1,000 pages is available for the first time
to readers of Radio-Electronics at special discount pricing. Orig inally so ld at $100
per two-volume set, a limited supply 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 Dige st. This very special edition of
CSD is a best-seller in the TVRO industry, with the most compre hensive collection of
TVRO facts and figures ever compiled. 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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- Frequency response extends - Superb trigger sensitivity
beyond 40 MHz rating freezes even low level signals.

- Single sweep: essential if waveforms are to be
photographed.

- Trace rotation control allows compensation for inclination
of traces due to terrestrial magnetism.

- Two probes provided as standard accessories: both
switchable between 10:1 and 1:1.

- Wide range of optional extras for more diverse applications.
- Compact and lightweight: 282W x 152H x 4030 mm

(11-1/8" x 6" x 15-7/8"), 7.2 kg (15.9 Ibs).

". lOOK 1M 10M COM 100M 10K

FAEQU£NCv(Hz)
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- H and V axes accurate to within ±2 %
- CRT with 12 kV accelerating voltage for bright traces
- Three input channels, six traces: an enlarged delayed

sweep waveform can be displayed for each channel for a
total of 6 simultaneous traces. Each channel has its own
position control.

- Maximum delay jitter of 1/20,000
- Fastest sweep rate of 10 ns/div
- Jitterless circuitry for stable high frequency signals

observation.
- High sensitivity: 1 mVidiv
- CH 1 signal output: 50 mV/div (into 50 Q)
- High-stability calibrator with frequency and voltage

accurate to within ±1 %.
- Stable observation of video signals possible
- Traces do not shift when the attenuator is switched
- Pushbutton controls for easier operability and improved

reliab ility.
- Accuracy guaranteed in temperatures ranging from 10 to

35°C (50 to 95°F).
- Variable holdoff for triggering when observing complicated

waveforms.
- FIX triggering
- Beam finder

C $ ;;J®I~ATBU INSTRUMENTS INC.
430 Commerce Boulevard, Carlstadt, NJ 07072 Phone: (201) 935-5220 TLX: 7109890255
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And you can start by actually building your
own 16·bit IBM·compatiblecomputer!
You can create your own bright, high paying future as

an NRI trained computer service technician. Thegovern­
ment now reportsthat computer service and repair isthe
fastest growing career field. The biggest growth injobs
between now and 1995, according to Department ofLabor
estimates, will occur in the computer service andrepair
business, where demand fortrained technicians will actually
double during the next10years! There isstill plenty of
roomfor you to get inon the action-ifyou get theproper
training now.

Total computer systems training,
only from NRI

If youreallywant to learn how to workoncom­
puters, you have toget insideone! And only NRI takes
you inside a computer, aspowerful andadvancedas
the Sanyo MBC-55Q-2. As partofyour training,you'll
build this Sanyo, which experts have hailed asthe "most
intriguing" ofall thenew IBM-eompatibles. Computer
criticssay, "TheSanvo even surpasses the IBM PCin
computingspeedandgraphicsquality."

Thishands-onexperience isbacked up with
training in programming, circuit design and peripherals.
OnlyNRI gives yousuch in-depthtotal systemstraining.

The kind of understanding built only
through experience

Even ifyou've never had any previous training in elec­
tronics, you cansucceed with NRI training. You'llstartwith
the basics, rapidlybuilding on the fundamentals of elec­
tronics until you master such advanced conceptsas digital

logic, microprocessor design, and
computer memory.

You'llbuild and test
advanced electronic

circuitsusing .
the exclusive NRI
Discovery Lab"
and professional

Digital Multimeter,
both of which are

yours to keep.
You'll assemble Sanyo's

intelligent keyboard, install the
power supply and diskdrive, and
interface the high resolution

monitor-all the while
performing hands-on

experiments and
demonstrations that
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career 'servicing computers.
fine tuneyour computerskills. And you also getover $1,000
worth ofsoftware, includingWordStar andCaicStar.

Learn to service today's computers
As you train with your Sanyo, you'llgain the

knowledge you need to become a computer profes­
sional. You'llieam to program in BASIC andmachine
language. You'll useutility programs to check out the
operation ofthe Sanyo's 8088microprocessor (the
same chip used in the IBM PC). You'llieam how to
debug programs andwrite your own newsoftware.

Most importantly, you'll understand the prin­
ciples common to all computers. Only a person
who fully understands all the fundamentals can
hopeto be able to tackle all computers. NRI A~,~'"JiiIJ,-­

makes surethatyou'llget the training you
needto maintain, troubleshoot andservice
computers.

Learn at home in spare time
With NRI training, you'lllearn at home on your own

time. That means your preparation for a new career or
part-time jobdoesn't have to interfere with your current
job. You'llieam at your own pace, inthe comfort and
convenience ofyour own home. No classroom pressures,
no rigid night school schedules. You're always backed up by
the NRI staff and especially your NRI instructor, who will

answer questions, give you guidance andbe available for
special help if you need it.

Letothers worry about computerstaking theirjobs.
With NRI training, you'llsoon have computers making
good paying jobs for you.

Send for free NRI catalog
Send the post-paid replycardtodayfor

NRI's 100-page catalog, that gives all
the facts about computer training plus

career training in Robotics, Data Com­
munications, TVNideo Servicing andmany

other fields. If some other ambitious person
beat you to the card, write to NRI at the

address below.

~~~SCHOOLS
McGraw-Hill Continuing Education Center
3939 WisconsinAvenue, NW
Washington, DC 20016 • ,~

eJ ~ f':'T
We'll Give You Tomorrow. •tnl.

IBM is a Registered Trademark of International Business Machines
Corporation.
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LETTERS
WRITE TO:

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

ANTIQUE RADIO
CONFERENCE

The f irst Internatio nal Antique
Radio Conference of the Ant ique
Radio Club of America, to be hos­
ted by the Niagara Frontier Wire­
less Association, w ill be held th is
June 6 through June 9 at the Ho li­
day Inn, Wh itehaven Road, Grand
Island, NY. Among the events will
be talks, a flea market and swap
meet, an antique radio and equip­
ment auction; antique radio dis­
plays, tours of local attractions,
and a banquet. If any of your read­
ers would like more informat ion, it
can be obtained from: The Niagara

Fro nt ier Wireless Assoation , PO
Box 68, Central Park Station, Buf­
falo, NY 14215.
Felicia Kreuzer, Secretary
Niagara Frontier Wireless Associa­
tion

UNINTERRUPTABLE POWER
SUPPLY

Some errors have crept into the
schematic for the uninterrupatb le
power suppl y publi shed in your
March 1985 issu e. First , 12 volts
must be applied to pin 4 of 10 . (A
jumper from pin 8 will do fine .)
Al so , -two connection dots were
om itted: one at the junction of R1 ,

R7, and the drain of Q3, and the
ot her at the junction of R4, R8, and
the drain of Q4 .
DAVID J. SWEENY
Somers Point, N}

OOOPS!
A few errors appea red in Steve

Pence's article on build ing a video
sync separator (R-E, Ap ril 1985). In
the Parts List, C2 was listed as a
ceramic di sc capacitor. It should
be a 10% , polyester-fi lm type.
Also, R18 was not listed . As shown
in the schematic, it has a value of
68K. In the parts-p lacement di ­
agram , Q3 wa s show n upside-

Yourcustomerjustpaid
goodmon~ foraservice calL

Don't lethimblowit!

needfor a replacementsuppressor.
Oncethey realize howmuch damage it

can prevent, your customerswill want to
buy RCA's Voltage SurgeSuppressorto pro­
tect their TVs, computers, sound systems,

microwaveovens and other electronic
equipment. Every SK403and SK40I hasbeen

tested before leavingthe factory. Sowhy blowa per­
fect opportunity to protect a satisfiedcustomer? Stock

up on RCA's profitable Voltage SurgeSuppressors today.
Call your RCA SKDistributor or write: RCA

Distributor and Special ProductsDivision,
2000 ClementsBridge Road, Deptford,
NJ 08096, Attn: Sales Promotion Services.

nOli
Sf( Replacement
Solid State

All your hard work and your customer's
hard-earned moneyarewasted when a
voltage surgehits. All it takes is a nearby
lightning strike or the switching of a load
within a building. RCA's Voltage Surge
Suppressorcan prevent this damageto
sensitiveelectronic equipment, and assure
you of extra profit on everyservicejob you do.

Available in a 3-wayversion, SK403, and a single­
socketversion, SK40I, the suppressorplugs into any
I5-amp, I25-volt grounding receptacleor
cord connector. If constantlyoverloaded,
the suppressorwiII cut off powerto equip­
ment connected to it, guarding against
unprotected operation and signalling the
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A North American Philips Company

9lJedicatedIe 0'xalllem:e.

works. It's the only book you'll need.
Butyou'llneeda newoneeveryyear.

Toget a copy ofthe newMaster
Guide, goto yournearest Philips ECG
distributor. Forhisname andlocation,
just call:1-800-225-8326 (in Mass.,
617-890-6107) .

If it'S ECC;, it fits. And it works.

PhilipsECG

Your newMaster Guide will be looking
as dog-eared as the oldonebefore long.
Because thisyear the Master Guide has
beenexpanded to include morethan
400newproducts andalmost 25,000
newcrossreferences.The Master
Replacement Guide for1985. 656pages.
Over3,500different ECGdevices that
provide replacement coverage for more
than227,000 industry types. And every­
thing in the book iscross-referenced
soyou canfind whatyou're looking for
fast, andbe sure it fits. Plus,everything
we make meets or exceedsthe original
JEDEC or application specs. Soit

CIRCLE 68 ON FREE INFORMATION CARD

The one thing wemake
that you flave to

replace everyyear.

ECC;'" A-STAT Material
Philips ECG has two sizes of
anti-static foam that will prevent
damage to semiconductors from
staticelectricity. The A-STAT 12
measures12" x 12" and is perfect
forbenchuse. The A-STAT 2
measures 3" x 5" and canbe car­
riedin the toolbox. Whensemi-
conductors are kept in A-STAT
foam, static electricityis shunted
throughthe foaminstead ofinto
the semiconductor, where it could
have caused damage.
Common applications: Essential
forsemiconductor protectionon
the workbench or in the field.

The new and expanded ECC; · semteoneuceors Master C;uide.

ECC;'" High-voltage
Rectifier and voltage
Divider Network
Philips ECG's ECG568is a high­
voltagerectifierused inSanyo and
Sears TVsets to supplyhighvolt­
age to the picture tube. It also
containsa voltagedividernetwork
whichsupplies focus voltageto the
picture tube.
Common applications: For use in
television service and repair.
CIRC LE 298 ON FREE INFORMATION CARD

EMF'" Transient voltage
and RFInterference
Suppressors .
EMF transient voltage surge sup­
pressors byPhilips ECG damp
voltage spikeson120VAC line to
levelssafe forallelectronicequip­
ment. They canhandle up to 40%
greater surge current than other
suppressors. Single outlet sup­
pressors are available inboth two­
and three-prongversions.

The multiple outlet EMF315
incorporatesbotha spike suppres­
sor anda PI filter to suppress
RF interferenceon the ACline.
RF interferencecauses audio and
videodegradation andcauses
digital equipmentto function
imperfectly.
Commonapplications: Electronic
equipmentsuch as hi-fi and tele­
vision, stereo, computers or other
line-operatedelectronicequipment
subject to voltage surges andradio
frequencyinterferencefromthe
ACline.
CIRCLE 299 ON FREE INFORMATION CARD

ECC; '" LED Lamps
Philips ECG has LED lamps in
shapes and sizes for virtually any
application. They're available in
round, rectangular, triangularand
square shapes. Theycome inred,
yellow, green, or even in two col­
ors. Andthere's a choiceofdear
anddiffused reds. Some havejew­
elledlenses. Andsome are even
available as flashing LEDs with the
flashercircuitbuilt in.

In addition, long-life, shock­
resistant, vibration-resistant, LED
replacements for incandescent
cartridge indicator lampsare also
available inred, yellow or green.
Common applications: All LED
indicatorapplications. LED car­
tridges are idealreplacements for
cartridge-type incandescentlamps.
CIRCLE 297 ON FREE INFORMATION CARD



For Quality 3112 or 4112 Digit Hand-H,eld DMMs

down. We're sorry for any incon­
venience those errors caused.­
Editor

LEARNING FROM TIMEX/
SINCLAIR

I just wanted to add my two
cents worth to your Timex/Sinclair ,
discussion .

One topic that no one has really
addressed is the educational value
versus the monetary investment.
Five years ago I purchased a Radio

Shack Mode/1 and enjoyed it im­
mensely until the kids took over;
then it sat until it was sold for non­
use. One year ago I purchased a
ZX81 kit for the experience of
building it. Since that time I have
followed all of your articles and
built most that were published for
the ZX81 and Timex 1000.The hard­
est part about owning the Sinclair
is the lack of software; you wind
up having to write most programs
to fit your system.

I consider the education I have

received from the Sinclair worth
far mo re than I have put into the
machine in cash. I have equipped
my computer with 64K, standard­
type keyboard , direct-connect
modem, and a video output for
about $350.00. And, best of all , I
know how it all works . I have direct
access to all outside sources , in­
clud ing Compuserve and Dow
Jones.

That's my side of it-I hope to
hear from other readers who have
learned from their Sinclair.
MICHAEL KNUTSON
Henderson, NV

AT LEADING ELECTRICAL/ELECTRONICS DISTRIBUTORS

FULL FUNCTION DMMS WITH THESE MOST WANTED FEATURES ...

3Vz Digit 470rM
.15% Basic DC Accuracy
$139

TWO REQUESTS
I would like to suggest the fol­

lowing for future consideration:
Let's see more use of LCD's in your
projects. (LED's are nearly useless
outdoors.)

Secondly, I would like to see a
schematic and block diagram of a
typical computer color monitor. I
have a Commodore 1702 color
monitor. Written requests to Com­
modore, for a schematic , have
been ignored . Those self pro­
claimed " friend ly computer peo­
pl e" seem to be friendly only when
they take your money.

Finally, you have my vote for
continuing and expanding
ComputerDigest.
CHARLES MATLIN
Bell Gardens, CA R-E

NEW CARTOONS, PLEASE!
I have been a reader of your

magazine for about five years and
must say I have no complaints
about its contents. It is the best, if
not only true electronics magazine
on the market. As trivial as it may
seem I have, however, noticed that
the cartoons in the December1984
and January 1985 issues were re­
peats from previous issues. I un­
derstand how hard it must be find­
i n g original cartoons f o r an
electronics magazine , but have
you considered asking your read­
ers? I'm sure there are many peo­
ple who would be interested in
creating electronics-related comic
for publication in Radio-Elec­
tronics. What do you think? You
could probably make it a contest
of sorts .
WILLIAM F. MORRIS
Ramstein AB, Germany

4Vz-Digit 474rM
.03% Basic DC Accuracy
$219

~ Large, Easy-to-Read LCD Display
~ High Impact ABS Case
~ 2-Way Tilt Stand
~ Extended Battery Life
~ UL Recognized Test Leads
~ Full Line of Optional Accessories
~ Full Simpson Warranty

ask for

~ Full Measurement Capability
~ 6 kV Transient Protection
~ Double Fusing System
~ Audible Continuity Indication
~ Diode Test Function
~ User Engineered Range/Function

Selector Knobs

SIMPSON ELECTRIC COMPANY
A Katy Industries, Inc , Subsidiary

853 Dundee Avenue, Elgin , Illinois 60120-3090
(312) 697-2260 • Telex 72-2416
Cable SIMELCO

CIRCLE 272 ON FREE INFORMATION CARD
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NEW
PRODUCTS

FROM

'Firestl{~
. ANTENNAS·
· ACC~S.ORI~S ·

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
ANDCB

'Firestill'n
GOLDEN SERIES
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crty _

Qealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

- - --;1;;'1~;;"~mPI;--- -,
2614 Easl Adams/Phoenix, AZ. 85034 I

Name I
I
I
I

5Iree l _

BARE-HANDS TUNABLE
" NO TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES

MONITOR SCANNERS

CIRCLE 111ON FREE INFORMATION CARD

CIRCLE 100 ON FREE INFORMATION CARD

Learn micro-processing with the ne w

MICRO"PROFESSOR IP

Stu dents, engineers or technicians­
upgrade yo u r micro-processing skills
with the new Micro-Professor IP.
The MPF· IP features:

• extensive software support
• more built-in memory
• improved keyboard
• larger display

T hree tutorial guides help cover all
capab ilities. T he idea l tra ining too l!
MPF- IP will deliver you into the growing
world of micro -pro cessing , Invest now!

Plus-FREE GIFT Only $179.95
o Chock this box for FREE~
Z-SO Microprocessor ~'
Prog ra mmi ng and
Int erfacin g textbook When_
you order withi n 7 days . Dept. RE0685
512.95 value, (Include 14803 N .E. 40th
55.00 )lostage & Redmond, WA 980 52
hand lll!.l:)

For immediate action call TOLL FREE:

1..800426..1044
Full money back guarantee. ~ [CQI

v _)

The new ruby also features the
Mircro-Reach stylus, with its spe­
cial shape that prevents change in

continued on page 26

CIRC LE 13 ON FREE INFORMATION CARD

MOVING-COIL CARTRIDGE, t he
mo de l 23RS-MR, features a solid,
tapered ruby cantilever reduced in
size to 2.3mm in le ngth-one ­
third the size used in the average
cartridge . That allows fo r red uced
mass and increased trackabi lity.

CIRCLE 12 ON FREE INFO RMATION CARD

sired value of the BSR is ob tained
by a sim ple re moval of exte rna l
shorting links dictated by the co r­
respo nding 12-bit binary code.

Features fo r the B710 Ser ies in­
clu de the ab i l ity to create more
t han 40,000 resista nce values from
the ten BSR types; the flexib i lity of
producing res istor values as re­
quired without dedicati ng the re­
maining available stock, an d a
total ly usable inventory.

The B710Series, is pr iced as low
as $3.59 each in quantit ies of1,OOO
- Solitorn Devices, Inc., Precision
Resistive/Hybri d G ro u p, Cove
Road, Port Sale rno, FL 33492.

CIRCLE 11 ON FREE INFORMATION CARD

The Body Guard t ransmitte r can
be operated up to 300 feet from
the com ma nd ce nter, wh ic h is
easily installed and programmed.
It is priced at $299.00.-Bodyguard
Indust r ies , 25 Lu mber Road,
Roslyn, NY 11576.

BINARY SELECTABLE RESISTORS,
t he B710 Series, are availab le in ten
ty pes, which allow the end -use r
t he capabi l ity to fo rmulate values
fro m zero to 1 megohm . The de-

PERSONAL SECURITY SYSTEM,
Body Guard, des igned for custom­
er installation, summons help in
med ical, police, f ire, o r other li fe­
threaten ing eme rgenc ies. It con­
sists of a portab le pocket tra nsmit­
ter and compact com mand center.
It is programmed by the owner to
reach as many as 16 eme rgency
te lep hone numbers w it h fo ur sep­
arate messages. By depressing a
button on the pocket transmitte r,
a p re-recorded cal l for police, fire
departme nt, med ical , or othe r
form of assistance is immediately
received by fo ur di ff erent f rie nds,
re lat ives, o r eme rgency services.

23
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MOTORCYCLE INTERCOM

Citv._ State Zip .
Mail to: Dick Smith Electronics, Inc.

PO Box 2249 Redwood CityCA 94063

~~fH·S FUNWAY
INTO ELECTRONICS N'~~

GIFT PACK ~ Q
Contains the famous Introductory :i-
Funway Into ElectronicsVol.1which :::::l
sta rts off from the very ba sics of ; ...
electronicsand showsyou how to -1:""
make 20 different projects, lnclu - ~~
ding:TransislorTesler,Beer Powered •
Radio, light/Dark Indicator, Elec­
tro nic Siren, Radio Receivers,Music
Maker and many mor e. Boo k and
all components included.
Cat K-2605

BIKERS- No more shouting agalnstthe wind
This intercom fits snuggly under your helmet and
detaches instanl1y in case you are separated from

your partner. Communicate In comfort while
you ride. \~

- t-).: Cat F-1000 o~" '399 5
AMAZING l OW PRICE

~
,1IiJ
~~

Meet
ELAMI Jr.~~~iII

Latest Robotic Technology
Alflazing LowPrice
Elaml Jr.can be happy, sleepy, angryor sad.He has ONLY
a 190 word english vocabulary- you can program
wo rds and sentences. He'll move lett, right, forward
and backward In a series of programmed moves. 149
12" tall with blue eyes, an individual security code S 00
makes him just yours to command.
CatY-2000
For the technically minded
8 bit microcomputer, custom des igned, built-In 2K ROM and 'hK of RAM
for storing and operating of programs, plus 16Kof ROM and 'hK of ROM,
for speech processor.

- HOME
SATELLITE

TELEVISION
Is home satellite TVworth­
while?What ab out equip-ment. co stand legal rest- •

ricftons?Thisbookwill ens- I Likewhatyou see?Our new catalog (out in June) will have 1000's more
werall yourQuestionsand fascinating products.
be a valuable source I
system. Coo k S< Vau ghan. I Mall this coupon today along with $2.00 for the catalog and $1.00 for
326 pages. Cat B-184O shipping and handling a nd be among the first to receive our ma ssive,

I goody pocked, 132 page ELECTRONICS ENTHUSIASTS' CATALOGand

I ask about the draw for a TRIP TOTHE LANDDOWNUNDA FOR 2 PEOPLE
FLYING QANTAS

I Name .

"I'S tl1e
N~ eto

tll1" -.,to
get I -te

tell l
S8 1\11

Tells you all you need to
know about selecting, in­
sta lling and trouble shoo­
ting a system. Complete
withmaps,charts and sote­
IIite 'foo t print s' so yo u'll
know whafsup there and
how to find It. Mark Long
and JeNery Keaftng. 224
pages. Cat 8-1842

When Australians say 'Fair Dinkum'
about something, they mean; thafs
it, the genuine article, true blue,
ridgydldge, absolutely true. Itcould
reter to a story, or a person; like a
'tair dinkum mate' isa true friend or,
as in our case, the value you get
when you buytrom DickSmith Elec­
tronics. Fairdinkum value because:

• You will be served bydedicated
electronics enthusiasts

• We buy directly from the manu­
facturer so save agents' and
middle-man commissions.

• We have thousands of exciting
new and unique products

• We keep our overhead costs
down and pass it on in lower
prices to you 1,IM

'1A,~ plNKVAl1Jt !



A quality
LCD Muhimeter
that measures

capacitance
as well
3Y2 digit
display

Very high accuracy full ·
range digllal multlmeter.
Complete with tesfloods.
carrycase and tuilinstruc­
non manual. Cat 0.1460

LOOKA10UR
PRICES FORA
PRO QUALll't' C
SHOTGUN AI'

Use ","h VO~er
Of mOVI

videa for high
camera und.
Qua\\!V sa no\
super d\reC~~ern
response ~o \CI<
alloWSVO~pe~IlIC
oul d sources.
saun per
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Texas Instruments Understanding Series.TM

NEW PRODUCTS

continued from page 23

mu sic qual ity due to sty lus wea r.
The model 23RS-MRh as a·20 Hz to
90,000 Hz frequency resp on se,
wi th low distortion and wide dy­
namic range. It has a suggested list
price of $330.00 t o $350 .00.­
Dynavector Systems USA, 1721
Newport Circle, Sant a An a, CA
91 705.

SCANNER, m o d el H X650, i s a
hand-held por tabl e un it that mea­
su res 3% x 5Y:z x 1-inch and
we ighs nine ounces (w it ho ut bat­
te r ies) . It offers f ive -ba nd, six­
channel coverage, pull in g in sig­
nals like its larger counterparts, in ­
clud in g th e act io n on police, f ire,
pu bl ic safety, bu siness, and ama­
te ur band s.

The fi ve popular bands covered
are: low and high VHF (30-50 and
146--1 74 MHz), UHF (450-470 MHz),
UHF " T" (470-512 MHz), and 2-

met er amate ur (144- 148 MHz). It
can scan automatically at a rate of
about15 channels per second, or it

ACV DC V
1M Itt ...

~ ~.
• h. /,,;......

'ft...
'r.

f use-b lo w i ng . It s basic DC ac­
curacy i s 0.5 %. The model
OM-lOOO is priced at $54.95.- A.
W. Sperry Instruments, Inc., 245
M arcus Bou levard , Hauppauge,
NY 11788. R·E

CIRClE 15 ON FREE INFORMATION CARD

can be stepped manual ly from
channel to channe l.

The model HX650 is priced at
$119.95.- Regency Electronics, Inc.,
7707 Records Street , Indianapo lis,
IN 46226-9989.

CIRClE 14 ON FREE INFORMATIO N CARD

DMM, model OM-lOOO, is a rotary­
swi tch 3Y2-d igi t mult imeter. Al ­
though only 4.8" x 2.8" x 0.9" in
size , it has 8 function s and 22
ranges.

The function s are : DC vo lts, AC
volts, DC current, resistance , con­
ductance, diode test , HFE test, and
battery test. All ranges are over­
load -protected . Solid-state protec­
tion on all resi stance ran ge"
protects the instrument and user
up to 250 volts ACi DC w it hout

2122
RE485

Zip _

•TEXAS
INSTRUMENTS

Creating useful products
and services for you.

Stato _

City---- ---- - -

Mall to:
Texas Instruments Incorporated
Information Publishing Center
P.O. Box 225474, MIS 8218
Dallas, Texas 75265

© 1985 Texas Instruments Incorporated

Please send me the following titles
@ $14.95 each:

I of copies
__ Understanding Automation Systems LCB8472
__ Understanding Automotive Electronics LCB8475
_ _ Understanding Communications Systems LCB8474
__ Understanding Computer Science LCB8452 Namo _

_ _ Understanding Data Communications LCB8483 .
__ Understanding Dig~al ElectronicsLCB8471 Addross, _

_ _ Understanding Digital Troubleshooting LCB8473
__ Understanding Microprocessors LCB8451
__ UnderstandingSolid State Electronics LCB8453
_ _ Understanding Telephone Electronics LCB8482
Add $1.25per book. postage and handling, Prices subject to change without notice.

Enclose check or money order wrth salestax(except AK, DE. NH, DR). Foreign ordersmust be in U.S. dollars and include
shipping charges . Sorry. no phone orders.

.Books about ·today's science
and techno~ogy ... for everyone.

Novice, professional, technician or
hobbyist, there's an Understanding
Series title just for you. Each book
is a self-contained volume that takes
you through the material step-by­
step. For the newcomer, It's a quick
and easy way to leam. Practitioners
will find it an ideal way to catch up,
keep pace and review. You'll like the
look, too. These editions will make
attractive additions to any reference
library . Informatlon·intenslve, with
color Illustrations, they're easy to
read. And marginal notes speed and
simplify summary or review. The
Understanding Series. exciting, time­
ly subjects in an inviting new tor­
mat. Check your choices on the
coupon and mall it, today.
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Where's Your ELECTRONICS Career Headed?

The Move You Make Today Can Shape Your Future

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

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

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

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
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 lesson s 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---------~------------II Grantham College of Engineering R6-85 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 AglL-........_ I

I Address II
I I
I City State Zip__ IL ~
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EOUIPMENT REPORTS

Global Specialties Model
1301 Power Supply

A DC power supp ly
for both analog and
digital applications.

AS ANY ELECTRONI CS TECHN IC IAN OR

hobbyist knows , one of the most
important instruments on any
workbench is a stab le, depend­
able DC power supply. And that's

CIRClE 5 ON FREE INFORMATION CARD

true whether you work w ith ana­
log or digital circuitry. But if you
work with both , often yo u will
need two such supplies . That 's be­
cause a supply intend ed for use

wi th analog circuitry, often is un­
suitab le fo r digital circu itry, and
vice versa.

One supp ly that nice ly bridges
both wo rld s is t he Global Spe­
cialties (70 Fulton Terrace, PO Box
1942, New Haven, CT 06509) model
1301 DC power supply. That's be­
cause that supply is made up of
three independent supp l ies- a
fixed 5-vo lt supply rated at 1-amp
maximum, and two variab le 5- to
18-volt supp lies rated at 0..5-amp
maximum .

The 1301
The model 1301 power supply

3455 Conner Street. Bronx. New Yor\(. 10475. U.SA IEI-
Telex 125091 OKNYK. Telex 232395 OK NYUR. ~

Phone (212)994-6600. ~
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Thisunique,line of12 lightweight and
comfortable precision cutters, pliers and
crimpers are specially adapted to meet
the demanding requ irements of the
electronic industries.All the tools feature
custom contoured ribbed handles which
provide a non-slip gripping surface, and
specIally designed lifetime retum springs
which eliminate operator fatigue.

Precision Pliers,Cullers
and Crimpers

• Flushcutters
• Semi-flushcutters

• Reversecutters
• Cutter/crimper
• Cutter/bender

• Pliers

28
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PARTS COMPONENTS SYSTEMS

DALBAJOCORPORAnON
785 E. 14th Street

Los Angeles, CA90021
•Alaska. HawaII and International pleese call:

1-(2 13) 747 ·6830
CIRCLE 276 ON FREE INFORMATION CARD

Dalbani Corporation offers the finest
in audio, video, computer and home electronics,
for the professional retailer or home specialist.

To obtain a copy of our 88 page
full-line 1985 catalog please call:

1·800·DALBANlo



pl ies can be simultan eously con­
nected to the earth -grou nd termi­
nal.

Using the unit
The supplies can be used ind e­

pe nde nt ly, o r can be int e rco n ­
nected to accommodate d ifferent
vo ltage and cur rent req uire me nts .
For instance, the two variab le sup­
p lies may be connected in seri es
to prov ide a variable 10- to 36-vo lt ,
0.5-amp power supp ly. For a high­
er vo ltage, the 5-vo lt supply can be
also combined in ser ies w ith the
two variab le supplies , yie ld ing a
15- to 41-volt , 0.5-amp supply. The
two variable .supplies can also be

can be used in a wide var iety of
application s. Priced at 219.95, it is
equally at hom e in indust ry, ser­
vice sho ps, schools, o r on a hob­
byist 's wo rkbe nch .

Hou sed in a functio nal , yet at­
t ract ive, bl ack aluminum case, the
un it measures4 x 14 x 7 inches. It
wei ghs 5 pounds. Power (117-volts
AC) is supplied to th e un it v ia a
three-wire co rd ; a 240-vo lt AC ver­
sion of th e power supply is also
available for use abroad.

The t h ree supp ly o utputs are
available fro m t he fro nt of the uni t
via three sets of co lo r-co ded bind­
ing posts. Those three supplies are
isolat ed , and can be fl oated to a
DC level from any other supply, or
f rom th e equip ment to w hich it is
connected. In additi on , all three
supplies can be f loated to di ff erent
levels if desired.

If an earth-ground refe rence is
requ ired fo r an applicat ion any of
the six binding-post te rminals call
be connected to th e front-panel
"earth-ground refer enc e" binding
post. Also, if required , one termi­
nal f rom one, two, o r all three sup -

Global

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PRICE/
/ VALUE

1301 para l le led, usin g eq ua liz ing re­
sisto rs, to yie ld a 5- to 18-volt, 1­
amp supply.

O ther interconnect io n schemes
are also possibl e; those are out­
lin ed in the unit's inst ruct ion man­
ual (more on that later).

Aside fro m the bindi ng posts,
and the poten t iom eters used to
set the output levelsof the variable
supplies, the domi nant feature of
th e fro nt panel is th e two meters
used to monitor the vo ltage and
curre nt outputs of the th ree sup­
plies. Since only one of the sup­
pl ies can be mo n ito re d at o ne
ti me , a front-panel M ON ITOR switc h
is used to select whi ch of the sup­
p lies is monitored .

The 1301 uses current limiting to
guard against damage du e to sho rt
circuits. If the output sho uld be
sho rted , the vol tage drops to zero
and the current is limited to about
2.5 amps fo r th e 5-vo lt supply, and
1 amp fo r th e variable suppl ies.

Th e sup p ly is also p rotected
against th ermal overloads. Sho uld
heat di ssip at ion in the regul ator
becom e excess ive, t he regulator

USE

YOUR

READER

SERVICE

CARD

DON'T
FORGET

CIRCLE 90 ON FREE INFORMATION CARD

QUADRAFUZZ - for separate fre·
quency bands of distortion are mixed
for the smoothest fuzz you 've ever
heard . no.6720 $ 39.88

HYPERFLANGE/C HOR US - the
cleanest, widest range , most-versat ile
flanger anywhere at any price.
no. 6750 $149.95

VO CODE R - unmat c hed perfo r­
mance in a versatile, low cost rack
package . no.6710 .. _ _$99.95

HOT SPRINGS - user's agree , short
of stu dio plate systems, you won't
find a better reverb at any price. .
no.6740 . . . . . . . . . . . . . . . .. $59.95

ADD $3 SHIPPING
FOREACH KIT ORDERED

Innovative, cost effective designs by
Craig Anderton in easy to assemble
kits from :

CHARGE TO VISAORMC TOLL- FREE
' -8 00 -654 -865 7 9AM to5PM CST MON·FRI

lIMAElectronics, Inc.
Direct mail orders and inquiries to: Dept.11R
1010 W. Wilsh lr •• Ok lahoma c u v, OK 73116- (.05) 8<13 ·9626

Ask for your free cata log.

SAVE BY BUILDING
OUR RACK MOUNT

STUDIO
EQUIPMENT

ANY
NUMBE R
OFTVs

one video & one pay TV­
use model HRV-$239.95

three video sources-
use model H3V-$269.95

As seen in
POPULAR SCIENCE
and VIDEO MAGAZINE.

Please charg e my 0 Visa 0 Masterca rd

Expiration Date _

Signature

Card Number _

1484 North Kraemer Blvd.. Suite 382
Placentia, CA 92670 • 714-680-0645

Video source pictu re quality is often improved because
ChannelPlus uses the direct video and audio outputs. Use
the channel 3 or 4 output from pay TV sources.

CIRCLE 277 ON FREE INFORMATION CARD

ChannelPlus actually adds
new channels right to your
existing antenna or cable
wires. Take each of your
vi deo sou rc es ; VCRs,
satellite dish, video disk,
computer, color or black
and white camera, video
game, etc . and connect
them to Channe lPlus .
If you are adding:
one video source-

use model H1V-$129.95
two video sources-

use model H2V-$199.95

---.::S. =~= -=----- -- ---=
INTERCONNECT VID E O WITHOUT SWITCHES
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o u t p ut is t u rne d off, sh utt i ng
down the supply. Of cou rse, t he
unit is also fused .

.As mentioned prev ious ly, t he
supply is we ll -reg ulated . Under a
25%- 100% load, the output of the

. var iab le supp lies is stable to w ithin
± 150 mY; the output of the 5-vo lt
supply is stable to ± 50 rnv, Ripp le
fo r the variab le supp lies is spec ­
ified as less th an 1 q.~mV P-P; fo r the
5-vo lt supp ly it is less than 5-mV
P-P.

Datak Circui t Fix PC­
Board Repair Kit

Repair those
damaged PC boards
quickly and easily.

CIRCLE 6 ON FREE INFO RMATIO N CARD

The manual
The documentation that acco m­

pan ies the uni t is b rief, but it is we ll
illustr ated and does a more th an
ade quate job of describ ing t he
unit and how it is used . In addition
to specificat io ns and operati ng in­
str uct io ns , it in cl u des m ain te­
nan ce and ca lib rat io n i nf o rm a­
tion, a circuit description, and a
schematic diagram .

O ur impressions of the M odel
1301power supply are that it is so l­
id ly built and that it performs reli­
ably. The uni t is backed by a one­
year wa rranty. R-E

JUST ABOUT A LL OF us H AV E RUN INTO

a probl em w ith a damaged circuit
board somewhe re alo ng th e line.
For in stance, it is very easy to li f t
t races wh en removin g defective
componen ts f ro m a PC bo ard .
A n d, so me t i mes, boa r ds are
d am aged eve n b ef ore t hey've
b een "stu ff ed . " That happ en s
w he n a board co mes out of the
etc hant missing a t race o r two (that
is especially li kely to occur when
worki ng with very th in traces). For
ci rcuit designer s, rarely is a pro­
totype board f inished without at
least one last-minute change .

Datak (65 71st Street, Gutten-

ber g, NJ 07093) has produced a
product that can greatly simplify
repai ri ng d am aged boa rds o r
modi fyin g prototype boa rds . That
product is calle d Circuit Fix. It is a
bo ard- rep air system th at consists
of a spri ng-loaded clamp and cut ­
t ing guide, cutti ng knife, 154 cop­
per donuts (of varyi ng sizes), 32
sq uare in ch es of copper fo i l, and
an instructio n bookl et. The cop­
per fo il and donuts are sup p lied
on an adh esive backin g.

The Circuit Fix system
The heart of the system is the

spring-loade d stee l clamp and cut-

DX5020 20MHz $379.95

ALSO AVAILABLE: DUAL TRACEOSCILLOSCOPES WI TH DElAYED TRIGGERING
SWEEP FEATUREAN D PROBES INCLUDED. DXSD35 35 MH z
at $527.00 . DXSD45 45 MH z at $7 B9. 95.

c;
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SALIENT FEATURES:
BUILT-IN COMPONENTTESTER.
AUTOMATIC TRIGGERING.
TVVIDEOSYNC. FILTER.

BRIEF SPECIFICATIONS:
DEFLECTION FACTOR,
SMV 10 20VI DIV.
RISE TIME: le ss the n 17ns.

i;;;:::o!!:SW;;-=:'-'~~ TIME BASE: O.2p.s 10 0.5 s/DIV.

SALIENT FEATURES:
.--,----.;---:-=--""::'-:;--=:--~=:_I PORTABLE. WORKON AC/OC.

BUILT-IN BATIERY. •
AUTOMATIC RECHARGE

BRIEF SPECIFICATIONS:
.......,.....,.- , DEFlECTION FACTOR,

2MV fa lOY/DIY .
RISE TIME; Less then 23ns.
TIME BASE: o.s» 10 0.5 s/DIV.

TERMS:
O ne ye ar limiled warranly an ports and la bor .
Satisfaction guara nteed. or re turn un it in or iginal form fo r refund
w ithin 10 do ys fr om date merchandise recei ved .
Ca l ifornia residents add 6 Y, % sal es la x.
Orders sh ipped UPS. add $8.50 for shipp ing hand l ing an d insurance.

DUAL TRACE OSCILLOSCOPES
(lWO QUALITY 10- 1 HOO K ON PROBES INCLUDED)

CIRCLE 258 ON FREE INFORMATION CARD
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DM10 .. . $39.95~
Don't settle for an analog multites­

ter. Now, for the same low price you
can have a reliable digital multimeter"
that's easier to use, easier to read,
andis three times more accurate.
• DCV accuracy 0.8% of reading
• 112" LCD digits
• 5 Functions (ohms, DCA, ACV, DCV,

Diode check)
• Overload protection (250Vinohms)
• 250 Hourbattery life.

Thisisthe ideal carry-one-anywhere
meter. Tool box, glove box, shirt
pocket. Whenever you need to make
a measurement, you 'reready.

Also available, featuring acontinuity
beeper, istheDM10Bforonly $49.95.*

Both models include a 9V battery,
safety test leads, and operator's man­
ual.

Get one now atyour local Beckman
Industrial distributor. 'Suggested list price:

BeckmanIndustrial
Asubsidiary of EmersonElectric Co,
630 PuenteBlvd, .
Brea, Calif. 92621

Berkman Industria! 1M

t ing gu ide. To cut a str ip of copper
to a precise w idth, two cond itions
must be satisfie d-the sheet from
w hich it is cut must be gripped
fi rmly' along its entire width , and
the kn ife used to make the cut
must be perf ectl y vertical . The
clamp and cutt i ng guide allow
both condit ions to be fulfi lled .

Usin g t he clamp and cutt ing
guide is simp le. The copper sheet
is sl id bet w een the un it's base
plate and th e guide so that a st rip
ofthe required wi dth exte nds out
th e cutting side, and the strip is cut
usin g the suppl ied knife . To en­
sure a st raight cut, th e side of the
guide is offset from the cutti ng
edge precisely Yz th e diameter of
th e knife's hand le . That ensures
that the knife blade w ill be pre­
cisely vert ical w hen the kn ife han­
dl e is,held against the side of the
guide . The cut is made by ru nning
the knife along the gu ide edge,
using light to medium pressure;
th e backing is remove d from the
adh esive co ppe r st r ip, and the

' st rip is used to repair or modify
your board. "

CAN/AM SATELLITE
TV DESCRAMBLER

Works on Everything

Fully Assembled & Tested

No Internal Connections
to Receiver '

Works on both American
& Canadi an Birds

For Use with TVRO's
Only

Modulator Installed,
Baseband Output

Optional ,

$395.00

Tampa Electronic
Supply

9207 N. 14th St.
Tampa, FL 33612

(813)933.5795

Datak . Circuit fix

OVERALL I I I I I I T I
PRICE

EASE I I I I I I I I
OFUSE

INSTRUCTION I I I I I I I I
MANUAL

PRIC~ 1 1 1 1 1 111
VALUE

11121314 151617 18 19lu

~~~~
The guide is not needed or used

to replace pads. Simp ly select a
donut of appropriate size from the
sheet suppl ied, using tweezers or
a knife blade, position it on the
board, and burnish hard in t o
place. '

The donuts supp lied are actually
misnamed , since t hey have no
center ho les-on ly pilot points.
When do ing a repair, the center
hol e is created in the don ut afte r it
is in place by pushi ng a pin orwire
though the pilot po int and the ex­
ist i ng hole in the board . I f ,
however, the do nut is to be part of
a new trace, dri ll through the do­
nut (once 'it is in place) and the
board in the usual way.

The instruction booklet
The instruction booklet that is

supplied w ith the Circuit Fix kit is
cer tain ly noth ing fancy-it co n­
sists of ju stth ree pages. But w ith in
those three pages is more than
eno ugh informat ion to allow yo u
to use the prod uct. In 'addit ion to
the instructions on how to assem­
ble and use the clamp and cutting
guide, there is a wealth .of useful
hints on getting the best results
from your repa irs and mod ifica­
tions. There is even a descr iption
of some common prob lems en­
counte red when cutt ing traces
from the copper-foil sheets, such
as spira l cuts and ragged edges,
what causes them , and how they
can be prevented.

The Circuit Fix kit is not intend­
ed for use in making circu it boa rds
"from scratch." (Datak does sup­
p ly other products fo r t hat pur­
pose; fo r more info rmat ion o n
those, contact the manufacturer.)
As such , patterns for such things
as lC's are not supplied . But the kit
does include ju st about everyth ing
needed for practical and effective
circuit-board repair. The Circuit
Fix kit sells for $21.95. R-E
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work perfectly, bring it
back to your A P PRODUCTS
distributor. He'll replace it,
no hassles.

To help you see for yourself
what a big difference the little
things make, we're offering
you a 10% discount on the entire
A P PRODUCTS ACEBOARD/
Breadboard line.

Just fill out the coupon
and present it to your
A P PRODUCTS distributor.

The purchase price of
any size ACEBOARD

or Breadboard product.

--~---­

. ~

see there
is more than a pres­
sure sensitive mount.
It also insulates to prevent
shorts and seals the bot­
tom of the individual
spring clip cells .
If solder shavings from

resistors or com-

f
ponent leads
drop into the
cell , they can't
spread into
other cells to
short them out.

Takea close
look at our
ACEBOARDS.
AP PRODUCTS
has the biggest
and most com­
plete line of

ACEBOARDsizes. It's
also our commit­
ment to you
that if your
ACEBOARD
doesn't

~.,

ACEBOARD # _
limitS ACEBOARDS or Breadboards per coupon. Oll er valid only at part icipating AP PRODUCTS distributors. RE 685

Your Name _

Address _

City State Zip _

Dealer Name _

For the name of the
di stributor nearest you.
c a ll TOLL FREE (800) 321-9668.
(In Ohio. call co llec t: (216) 354-2101).

<Ill

<:ID A P PRODUCTS~ I ~INCORPORATED
9325 Progress Parkway. Box 540
Mentor, Ohio44060, (216) 354-2101
TVVX:810-425-2250
InCanada. call Lenbrook Elect ronics· [416] 477-7722

CIRCLE 76 ON FREE INFORMATION CARD

LITTLE
THINGS
MEAN
A LOT
3eing the first company to
nake solderless breadboards
sn't necessarily what makes
JS the best. It's all the little Leads
hings you don't see, like our won't buckle, clips
sprinq clip terminals, that make won't oxidize, it all adds
eo. P'" PRODUCTS up to longer life.
eo.CEBOARDS so Even from the out-
Jig on reliability. side there's more

From our larg- to an ACEBOARD
3St ACEBOARD than meets the
Nith over 5000 tie eye. Our durable
Joints , to a single tie Acetal Copolymer
point block, our spring clip plastic body is a
terminals give you nothing good insulatorwith excellent
but good, solid contact on dielectric properties .
everyconnection . They accom- And special manu­
modate a wide variety of leads facturingtechniques
and have the best electrical in the insertion of the
properties, because our spring contacts into the
clips are solid alloy, not plated plastic body insure
nickel. We've even developed that your Breadboard
enough normal force to break will always remain
through any oxides which could flat. Noskimping or
occur on solder plated leads. planned obsolescence
You'vecome to trust our test here.Again,just good
clips for the same reason. solid contact on

Since one bad connection everyconnection.
can ruin a whole circuit, we pay Turnour breadboard
close attention to how well our body over...and you'll dis­
spring clip terminals sit within cover another key to it's
the insulator cell areas. reliability. The
Spring clip edges are double-sided
never exposed at the adhesive
insertion window. foam you'll
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G. Editing capabilities help you
insert or delete characters and
lines, erase, jump or smooth
scroll, plus several other
convenience features.

H. The NTS/HEATH HS-151 is
complete with full-function key­
board, calculator-style keypad,
and typewriter format.

NTS Training Takes
You Beyond Equipment
Assembly.

Field service personnel are
required to analyze and solve
problems , many times on the spot.
Whether the problem is in the disk­
drive or the monitor, the memory or
the power input , you learn how to
spot the difficulty and take steps to
resolve it. Your NTS course
includes test equipment, and
teaches you how to use it.

Three courses, one starting with
basics, and two different advanced
courses for those with previous
experience, give you a choice of
programs suited to your particular
needs. You learn how to program
this advanced computer with excel-

lent support material. And, equally
important, the NTS/HEATH HS-151
enjoys a reputation backed by a
major American manufacturer.
There is no substitute for first-class
equipment, and you keep it to use
for years in your home or business.

NTS TRAINING PROGRAMS
COVER MANY AREAS
OF
ELECTRONICS:

Robotics: Build the NTS/HEATH
Hero 1 Robot as you learn Robotic
programming technology. This field
is at the leading edge of electronics.

Video Technology: Learn circuit
diagnostics and digital principles
as you build one of the most advanced
color TV sets available. Your course
also covers VTR's, computer funda­
mentals , solid-state devices.

Industrial and Microprocessor
Technology: Train in microprocess­
or and automation applications,
lasers, and basic industrial robotics.

TV & Radio Servicing: Acquire
a foundation in the use and appli­
cation of both analog and digital
test equipment in the TV servicing
field. Learn to service Color and
monochrome monitors , trouble­
shoot receivers, and maintain entire
systems.

Basic Electronics is a course
designed to give you an over-view
of electronics. It is particularly help­
ful to electronic sales personnel,
and those wishing to get into techni­
cal writing.

NTS Intronic training programs
are practical , and job-oriented, You
train on field-type equipment , and
lessons and texts are tested and
proved in our Resident School in
Los Angeles. This assures you of
understandable lessons and texts,
as well as projects which get right to
the heart of your subject. NTS, now
in its 80th year, continues to offer
economical training at the leading
edge of Electronics.

' IBM is a trademark of International Business
Machines Corp . ' MS is a trademark of Microsoft
Corp.

If card is missing, write directly to the School at the
address below stating the course in which you are
interested. A FREE color catalog and all details will
be sent to you by return mail.

_NATIONAL

I!5TECHNICAL
SCHOOLS

TECHNI CAL TRADE TRAINING SINCE 1905
Res.den t and Home-Study Schools

4000 South Figueroa Street
Los Angeles, CA 90037-9988



~OWERFULTRAINING
CAREERS IN PC

earn PC Servicing By Assembling Your Own
ITS/HEATH HS-151 16-Bit Desk-Top Computer
This is the most powerful and
nsatlle Personal Computer ever
fered in any home study course,
id NTS IntronicTraining gets you
~ht down into the heart of it. You
arn how microcomputersfunction,
td how they operateto solve prob­
ms. Yourprogram includes a wide
sriety of tests and projects you
srform as you build this remarkable
C, circuit board by circuit board.
here is no better way to learn PC
srviclnq. Lessons, texts and
quiprnent are completely inte-
'ated to make your training easier
I understand, more practical, and
oplicableto many other types
i computers.

~ Rewarding Career in PC
;ervicing Lies Ahead.
The world of computers is con­

:antlyexpanding. Industrial and
usiness applications of computers
now every sign of consistent
rowth. In fact, the market for PC's
'ill expand to an expected 3.7 mil­
In units this year, and by the end
f the decade the entire computer
iarket worldwidewill pass the
illion dollar mark.

These sales figures point to con­
tinued growth in the peripherals mar­
ket, networking, modems, printers,
and a host of other "add-ens" I

needing installation technicians
and skilled service-maintenance
personnel. It's a career field with
dynamic potential, and NTS PC
Training is aimed right at it.

Your Training Includes Test
and Other Equipment

Most NTS courses include test
equipment to teach you the uses
and applicationsof such units as
Digital Logic Probes, Digital Multi­
meters, Trans/Diode Testers, and
the like. The NTS Compu-Trainer is
included in several courses to famil­
iarize you with principles involved in
circuitry used in a wide variety of
computer types and brands. You
perform hundreds of experiments
with it, learning the how and why of
computer operation. NTS courses
are designed to prepare you for jobs
in electronicswhere you can grow
with the experienceyou receive in
the field. It's the kind of training that
keeps pace with developments,
assuring you of a solid foundation
on which to build a career.

The Exciting
NTS/HEATH 16-Bit
HS-151 is Loaded
with Features:

A. 128KBRAM user memoryon
board, expandable to 640KB.

B. 16-Bit8088 microprocessor
accepts advanced software and
speeds word processing; also
allows selection from the huge
library of IBM* software.

C. IBM-compatibility with *MS-DOS
operating system.

D. 5.25-inch floppy disk drive,
double density, IBM formatted,
stores up to 360KB. (Expandable
to dual-diskdrive, and optional
10.5MBhard-disk drive.)

E. Fouropen IBM-compatible slots
provide for future expansion,
printer, modem, etc. Will accept
most peripheral boardsdesigned
for the IBM PC.

F. Two video outputs for color or
monochromedisplay monitor.
Your NTS course includes a
high-resolution monitor
displaying 80 characters by 25
lines, or graphics.
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Discover
the pride.
With Heathkit,
you'll discover the
pride of accomplish­
ment thatcomes with
creating handbuilt quality
that is uniquely yours.
And you'll develop skills and
abilities inmany technologies as
youfollow thestep-by-step direc­
tions through thebuilding process.
You workconfidently, always backed
byoursimple promise, "Wewon't
letyoufail:'
Ifyoudon'thave thelatest Heathkit
Catalog, you're missing some­
thing great, so mail thecoupon now,
while you're thinking about it.

Send NOWfor your
FREE Heathkit Catalog

It's the beginning of something great
for the whole family.

Heathkit®
Heath

Company
A subsidiary of Zenith Electronics Corporation

cala 09
More than just a catalog, a trustworthy

guide towhat's new in computers
and electronics.

Eversinceradio grewintoelectronics, the
illustrated Heathkit catalog has beena

guideto new andexciting kit products for
people likeyou to build. To enjoyand learn

from, whilesaving moneyin the process.
Whatsets the Heathkit catalog apart is

its rangeof highqualityproducts and
accurate information on everyproduct

offered. Andthat'sa lotof products ­
over450separate items, including:
Computer hardware andsoftware •
Robots • Precision test instruments

• Computerized weather instru­
ments• Solarhotwatersystems
• Automotive andhomeenergy

products • Security devices•
ColorTVs andvideoaccesso­

ries• Qualitystereo components
• Amateur radio gear• Educa­

tionalcourses that leadfrom
thebasics of electronics all

thewayto hightech.

IBM-PC Compatible
Computers

Heath Company
Dept. 02D-304
Benton Harbor, Michigan 49022

Please send me the latest
Heathkit Catalog Free.

Name _

Address _

Clty State _

Zlp _

CL-774A

L J

CIRCLE 86 ON FREE INFORMATION CARD



Temperature Measuring
add-on for your DMM

If you own a digital voltmeter, you already have
one half of a precision digi tal thermometer.
Here's how to build the other half. HARRYL. TRIETLY

A PRECISE DIGITAL T HERMOME TE R CAN

have a wide variety of uses around the
home and shop. Whether you need to
check the operation of your heating sys­
tem or your refrigerator, to test a circuit
for hot spots, or to measure the outdoor
temperature , a digi tal thermometer can
help make it easy.

The only problem is that a thermometer
that can read to one tenth of one degree
can cost well in excess of one hundred
dollars . But if you own a DVM, you al­
ready have half of such a thermometer. All
you have to do is to add a precision therm­
istor and the single-IC interface circuit
that we' ll describe here.

The DVM-to-temperature adapter can
be bui lt for one of two temper ature
ranges. The first range is from 0 to 100
degrees Ce lsius (or 32 to 212 degrees
Fahrenheit). Alterna tely, the adapter may
be designed for a range of - 30 to 50°C
(- 22 to 122°F). In either case , the output
provided is ten millivolts per degree. A
DVM with a sensitivity of one millivolt
will yield a resolution of 0 .1 degree . Ac­
curacy will be O.4°C or better, exclusive
of the DVM.

The thermistor
In our thermometer, the temp erature

sensor is a network made up of two preci­
sion thermi stors and two resistors . Using
a single thermi stor would not be desirable
because its resistance-versus-temperat ure
characteristic is highly nonlinear, as we
can see from Fig. I. If a therm istor is used
in a Wheatstone bridge , however, its out­
put characteri stic is reasonab ly linear over
a limited temperature range . (See Fig. 2)
For examp le , linearity within :±: laC is
possible over a 0 to 50°C range . The linear
range will be approximately centered at
the temperature where the thermistor' s re­
sistance equals the series fixed resistor.

Figure 3 shows a way to improve the
linearity even more by adding a second
thermistor and resistor. Not only does that
improve the linearity, but it also extends
the linear range . From 0 to 100°C, for
inst a nce, line ar it y w ill be w ith in
:±: 0 .22°C. Thermistor pairs are specifi-
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by the RTI and RT2 (the Thermilinear
composi te) along with fixed resistors R7
and R8 . Those two fixed resistors must
have a to lerance of 0. 19'0 or bette r to
achieve the full rated accuracy and lin­
earity of the network. A source for the
resistors is given in the Parts List , but you
can create your own from series -parallel
resistor combinations using a 0.19'0 or bet­
ter ohmmeter.

Th e LM IO's ope ratio na l amplif ier.
along with R9 through R12, form s a dif­
ferential amplifier that boosts the bridge
output to 10 millivolts per degree . Since a
single supply is used , and since the output
must be able to swing both positive and
negative, the output is referenc ed to the
bridge supply voltage rather than to sup­
ply common.

Building the converter
Due to the simplicity of the circuit and

the fact that the layout is not at all critical ,
it is not necessary to use a custom-de­
signed circuit board. As you can see in
Fig. 6, the converter was built using a
prototyping board , which is housed in a
sma ll plastic experimenter's box . Con­
nections to the Thermilinear comp osite
are made via 11 , a 1I4-inch, 3-connector
phone jack. Other jacks may be used , of
course . The phone jack was chosen be­
cause it mated with the probe used (YSI
700 series probe). An enclosed-type jack
is used. and is glued to the circuit board .
That allows the jack to be used to mount
the board to the case via the jack's mount­
ing hole. Before gluing the jack to the
board , resistor R7 is connected between
the tip and ring terminals and two con­
necting wires are soldered to the ring and
barrel .The board is sized so that when
installed, just enough space is left be-

(SEE 8ROWN (TIP)
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FIG.4- THEADAPTER CIRCUITfo r a range from OO-100'C.l t uses only one IC,which supplies both the
reference voltage and the bridg e amplifier. .

networks, see the January through Marc h
1985 issues of Radio-Electronics. )

The adapter circuit
As shown in Fig. 4, the DVM -to-tem­

perature adapter is buil t around a single
rc. National's LMlO. Tha t micropower
IC con tains a stab le 0.2-volt reference, a
reference amplifier and a general-purpose
operational amplifier. The remainder of
the adap ter' s circuit requires only eight
fixed resistors, two switches, and four
trimmer potent iometers. It can be sim­
pl ifi ed fart her if Fa hre nheit/Ce ls ius
switching is not needed .

The circuit of Fig. 4 is designed for a
linear temperature ran ge of 0 to~100°C (32
to 212°F). Minor changes to the circuit
and resistor values will let you measure
from - 30 to 50°C ( - 22 to 122°F) in­
stead . That circuit is shown in Fig . 5. Note
that many of the part numbers are the
same as in Fig. 4 . Keep that in mind when
selecti ng parts for the thermometer and
when studying the Parts List.

The 0 .2-volt reference and reference
amplifier provide a stab le, fixed exc itation
voltage to the Wheatstone bridge . The
voltage is determined by a feedb ack net­
work consisting of Rl through R6 . Switch
S2-a configures the feedback to increase
the voltage from 0.6 volt on the Celsius
range to 1.08 volts' on the Fahrenhei t
range , compensating for the fact that one
degree Fahrenheit produces a smaller re­
sistance change than does one degree Cel­
sius .

Resistors Rl through R6 also form the
fixed leg of the Whea tstone bridge, null­
ing the brid ge output at zero degrees.
Since O°C is different from OOE S2-b is
used to select the appropriate offset. The
measurement leg of the bridge is' formed
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FIG. 3-ADDING A SECOND THERMISTOR
greatly improves the linearity and extends the
linear range.
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-+ ~-=~~~~-1-++ '-p;ttt±lli
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TEMPERATURE-oC

FIG. 1- A SINGLE THERMISTOR has a highly
nonlinear resistance-vs.-temperature charac­
teristic.

b

FIG. 2-WHEN USED IN A WHEATSTON E
BRIDGE, a therm istor can provide a nearly lin­
ear output over a limited temperature range.,-

cally chosen for that use and packaged as
a single, three-lead component. The pro­
totype was built using a compos ite man­
ufac tu red fo r th e Yell ow Spri ngs
Instrument Company (Box 465, Yellow
Springs, Ohio 45387) and sold under the
trade name Thermilin ear. A distributor
for the composite is mentioned in the Parts
List , but you can contact YSI for a dis-

en tributo r near you. Othe r man ufacturers
o also offer similar devices. .
Zo Calculating the values for the fixed re-
g: sistors is not easy, but the manufacturers
frl have.precalculated optimum netwo rk val-
ill ues for several temperature ranges and can
o calcul a te others using specia lly -de-
o veloped computer programs. (For more
~ information on thermistors and thermistor
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Calibration
The Thermilinear composite is a preci­

sion device . specified at ± 0.15°C ac­
curacy or better from - 30 to 100°e.
Thus, calibration require s no temperature
baths; only a precision resistor to simulate
the thermistors. Use a precision (0 .1% or
better) decade box or create 0 .1% calibra­
tion resistances using series-parallel re­
sistors and a 0 .1% or better ohmmeter.

Con nec t the ca libra tion res istor in
place of thermistor T2: No connection is
necessary in place of Tl. If you have built
the 0 to 100°C version proceed as follows:
1. Set the C/F switch to c. Provide 20,519
ohms input and adjust R6 for 0 millivolts
output.
2. Change the input to 1578.7 ohms and
adjust R4 for a 1000 millivolt output.
3. Set the C/F switc h to F. Provide a 77,387
ohm input and adjust R5 for a 0 millivolts
output.
4. Change the input to 2094.9 ohms and
adjust R2 for 1900 millivolts output.

batter y, and banana plugs . For most
DVM's the left banana plug should be
positive: Check your meter and wire ac­
cordin gly. Remember also to connect the
positive battery terminal to SI. At this
point , your board should look something
like that shown in Fig. 6 . Do not install the
board in the case until after calibration .

R12
lMEG
1%

R9
1MEG
1%

R11
412K
1%

R10
412K
1%

FIG. 7-CIRCUIT-BOARD ASSEMBLY using a "universal circuit board ." Most of the fixed resistors
must be " hairpinned" and stood on end to fit in the space allowed . Cut pin 5 from IC1-it's not needed,
and a jumper is installed in its position. Note that top-side and bottom-sid e jumpers are shown. Those
on the bottom are shown dashed. Solder R7 directly between the ring and tip of J1 before gluing the
jack to the board.

Jl

drill two holes 3/4 inch apart and install
the banana plugs. Standard banan a plugs
may be held in place using 1/4-28 nuts in
place of the screw-on plastic insulators.
Drill holes and install the two switches in
the box's cover. Wire the board , switches ,

RED (RING)

R4
2K
FULL'---....-----'

SCALE
· C

OFF (SEE BROWN (TIP)
ON PARTSr

7 LIST) Ir---., I
8' I L _

11 GREEN (BARREU

R7
35.25K

S2-a 0.1%

:-c-1
I
I
I
I
I
I
I
I
I
IS2-b
I

R8
18.7K

'--_-+- +- --' 0.1%

FIG. 6-THE COMPLETED BOARD before in­
stallation. Note that the IC is in a TO-5 package,
not a DIP.

FIG. 5-THIS SLIGHTLY MODIFIEDCIRCUIT measures from -3G- +50 ·C.

tween its edge and the side of the case to
co ntain a 9-volt transistor radio battery.

Figure 7 shows the component layout
for the 0 to 100°C circuit. Construction
details are not shown for the - 30 to 50°C
range, but only minor changes from the 0
to 100°C layout are requi red . Be sure to
cut out a portion of the breadboard corre­
sponding to the layout shown.

Begin assembly by cutting lead 5 from
the LMIC ~e. That lead is not used, and
the corresponding pad on the circuit board
is used as a tie point. Insert and solder the
IC, resistors, trimmer potent iometers ,
and the seven wires for connection to the
switches , battery and output. Turn the
board over and install the eleven jumpers
(shown as dashed lines in Fig. 7) and the
two additio nal switch wires. Jumpers be­
tween adjacent pads may simply be solder
bridges . Complete the board assembly by
installing the prewired phone jack. .

Drill a hole at one end of the case for the
phone jack , located so as to hold the board
in the correc t position . At the other end
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FIG. 8-THE ASSEMBLED CONVERTER ready
to be plugged into a DVM. .

5. Repeat the previous steps , makin g
minor readjustments if neces sary.

For the - 30 to 50°C version:
1. Set the C/F switch to c. Provide a 34 ,651
ohm s input in place of T2 and adjust R6
for 0 millivolts output.
2. Chan ge the input to 8536.2 ohms and
adjust R4 for 500 millivolts output.

3. Set the C/F switch to F. Provide 63,115
ohms input and adjust R5 for 0 milli volts
output.
4. Change the input to 8536 .2 ohms and
adjust R2 for 1220 milli volts output.
5. Repeat the previous steps, making
minor readjustments if necesary.

Install the board, battery, and cover,
and the adapter, see Fig. 8 , is ready for
use .

Using the adapter
Connectin g the thermi stor composite

to the adatpor is simple . Using a V4-inch
three-conductor phone plug , conn ect the
green lead to the barrel, brown (or clear)
to the tip and red to the ring .

For measurin g air temperature the ther­
mistor composite should be exposed di­
rectl y to the air. For measuring liquid
temperatures the thermistor . should be
placed inside a metal, glass, or plastic
tube whose tip has been closed by solder­
ing, welding , melting or epoxying . For
fastest response time , the space between

PARTS L1ST-Q-l0Q'C VERSION

Resis tors
Rl -1820 ohms, 1%
R2, R4, R5,R6--1000-ohm multiturntrim-
mer potentiometer

R3-1500 ohms, 1%
R7-6250 ohms, 0.1%
R8-3200 ohms, 0.1%
R9,R12-1 megohm, 1%
Rl0 ,Rll-324,OOO ohms, 1%
RT1, RT2- Thermilinear composite

Semiconductors
ICl-LM10 op amplvoltage regulator IC
(National)

Other components
Sl~SPST miniaturetoggle switch
S2- DPDT miniaturetoggle switch

Miscellaneous: Prototyping board, plas­
tic case, Y4·inch three-conductor phone
jack (enclosedtype), banana plugs, 9·volt
battery and connector. etc.

PARTS llST--30- +50' VERSION

RT1, RT2, R7, and R8 are available as a
complete set of components as YSI
part no. 44201 (0-100·C ) or 44203
( - 30-+ 50·C). The price is $24 from
Newark Electronics, Route 22 East,
Springfield, NJ 07081. Contact YSI In­
dustrial Sales, Yellow Springs, OH
45387 for the name of the distributor
nearest you.

As above, except:
R4. RS, R6--2000 ohms mullilurn trim­

mer potentiometer
Rl0, R11-41 2,OOO ohms, 1%
Rl3-750 ohms, 1%
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the thermi stor and the tube should be
filled with epoxy. For measuring surface
temperatures the thermi stor should be
thermally bonded to the surface with heat­
sink compound . If you prefer, ready made
probe assemblies are available. Contact
YSI for more information .

To use the adapter, set your DVM to a
DC voltage range having a sensit ivity of
one millivolt or better. Plug the thermi stor
compos ite or probe into the adapter and
the adapter into the meter, turn the adapter
on and read temperature. The meter will
read ten millivolts per degree so that , for
example, 1.000 volts (1000 millivolts) in­
dicates 100.0 degrees. Readings may be
converted from Celsi us to Fahrenheit sim­
ply by throwing the Cl F switch.

With in its range, the units accuracy
will be excellent. 111e worst-case error
will be the sum of the thermistor's spec­
ified accuracy (± 0 .15°C, or O.27°F), your
DVM 's accuracy and the Thermilinear
network's nonlinearity. That error may be
correc ted for using the graphs in Figs. 9
and 10. For example, on the 0 to 100°C
range, the reading will be 0 .12°C too high
at 33°C and 0 .20°C too low at 60°C. R-E
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b
FIG.1-IN THE SYSTEM shown in a, only the transpo nder selected at the down converter is passed to
the receivers in the system; all receivers can be used only to view the same signal. In a block­
downconversion system (shown in b), each receiver is free to select the channel that is to be viewed.
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Virtually none of the programs or serv ices
repeat their transmissions on two different
satellites, so you in effect have a potential
of 24 x 12, or more than 280 TV chan­
nels in space right now. (As a practical
matter, seldom do we find more than 90 of
those potential video channels in use at
any single moment. )
eTo change channels, you first select the
satellite you wish to view, and then select
the channel you wish on that satellite.
Cha ngi ng chan ne ls is all e le ctronic;
changing satellites involves repointing the
dish from one area of the sky to another.

Which brings us to the dish positioner,
a device that uses either a motor-driven or
man ually operated mec hanica l arm to
point the dish.

Moving the dish
It is now time to tum to our second

question: Do you wish to be able to move
your dish from one sate llite to ano ther by
remote contro l?

That quest ion presupposes that you will
wish to move your dish some how. If not
by remote control, you can always trot out
into the side or backyard and move it by
hand when you wish to change sate llites.
Without a motorize d dish , positioner sys­
tem, your dish will most likely still have a
mechanical arm that will allow you to do
the same thing manually (overlookin g the
futility of trying to move the dish pre­
cisely, at 2 AM in the morning, during a

E POWER INGAMD CHAMNEL
CONTROL VOLTAGES

2WAY
SPLITIE R

2 WAY
SPLITIER

SINGLE
CH ANNEL
AT7 0 MHz

12CHANNELS
(500 MHzWIDE)
IN BDC IF
RANGE

---- ~ POWERING VOLTAGE

DOWN CONVERTER
(500 MHz WIDE
IF OUTPUT)

Selecting the control locat ion
Having selected a desirable approach to

planning a home system, we now move
into some of the subordinate questions
you must face . For insta nce, let's consider
dish control.

Whatever downconversion scheme you
select, you must still decide how and from
where you will move the dish. Here are
some basic facts to consider:
eA modem satellite can carry as many as
24 separate TV channels or progra ms,
simultaneously.
e There are more than a dozen satellites
within view of a typica l backyard dish
located in most parts of Nort h America.

quent stage in the receiver itself. Since
each receiver connected to the output of
the first IF stage now has access to all of
the satellite frequencies, each receiver can
be used to independently select the signal
that will be viewed.

In a block downconversion system, we
still have a master receiver and one or
more slave receivers , although each re­
ceiver has the abi lity to independ entl y
tune in any transponder/channel they wish
(see Fig. I- b). We' ll see why, short ly. For
now, just remember that you do have a
choice; the same program in all rooms on
all TV sets as selected by the maste r, or
individualized reception selected at any
receiver location by either the master or
attendant slave units .

virtually useless because most of it has
bee n written with the bel ief that the reader
is at least "versed" in the terminology. So
where do you start'? We hope here !

One or more?
We have developed a "chain of deci­

sions" for you to follow in both under­
standing how a TVRO system works, and
in formulating your own concep t of how
you might wish to select and perhaps in­
stall such a system for your home. We' ll
ask you some questions and from your
answers we' ll follow different routes to
arrive at the equipment selection that most
suits your needs. That will make it sim­
pler for you to create your own system " on
paper" since you will only concentrate on
those system elements that pertain to the
particul ar system design you have chose n.

Our first question is: Do you need to
have control of your satellite progr am se­
lection located at more than one spot in
your home? That seems like an innocen t
eno ugh questi on , but the answer has
many ramifications, as we are about to
learn .

The important thing to remem ber about
program selection is that it can be done
only at the satellite receiver. Sate llite sig­
nals are in the microwave range, from
3700 to 4200 MHz . At those frequencies,
cab le loses are tremendous. To prevent
that, the downconverter--essentially the
first IF stage of a satellite receiver- is
located outdoors at the dish . Since the IF
is much lower than the freque ncy of the
satellite signals, doin g that allows ordi­
nary coax to be used between the dish and
the rest of the satellite receiver.

The drawback to that is that the selec­
tion of the frequency to be received is
perform ed in that first IF, under control of
the receiver. Therefore only a single fre­
quency is carr ied over the coax line. That
signal is fed to the receiver for further
pro cessing. and then fed to your TV, usu­
ally via either Channel 3 or 4. While it is
possible (and economica l) to share the
satellite receiver output between two or
more television sets located in the same
home, it follows that the individual select­
ing the program from the TVRO receiver
will in tum select the satelli te-fed pro­
gram for all the TV's fed from that re­
~eiver. A setup of that type is shown in
Fig. I-a. In that diagram , all sate llite pro­
gram selec tions are done at one site,
~alled the master location; all other loca­
tions are called slave locations. It follows
that having all the slave locations depen­
den t upon the program selected at the
master location may not be the most des ir­
able system for your home , but how do we
get around it? The answer is with block
downconversion ,

In block downcon version, the first IF
stage passes the entire band of satellite
signals . Selection of the satellite frequen­
cy you wish to view is done in a subse-



thu nderst orm or b lindi ng snowstorm,
dressed in your bathrobe!).

Turn ing to the motorized unit s, the
basic dis h positioner is a pretty simple
device. It consists of a jackscrew con­
nected to a motor with reversible wind­
ings, so the jack screw can turn clockwise
or counterclockwi se upon command from
a control unit located inside the house.

Perhaps we should note here that even if
you've opted for a block-downconversion
system, you will still be able to co ntrol the
the dish positioner from only one location
in the house. That' s the reason one of the
receivers in Fig. I-b is still denoted as a
master receiver. All other locations will
still be able to select which transponder
they wish to view, but not which satellite.

Getting back to the dish positioner, if
the dish is properly installed, as the jack­
screw rotates the dish will move in such a
way as to track or follow something
known as the Clarke Orbit belt. That' s the
arc in the sky, directly above the equator at
a height of some 22, 300 miles , where the
geos tationary satellites used for satellite
TV are located.

The most basic di sh positi oners are
much like the early home TV-antenn a ro­
tors that required that the user hold down
on the button until the new TV station was
peaked-in . They, too, require that the user
hold down a button while the dish tracks
across the sky.

But that task can get to be tediou s.
Consider, for instance, the followin g.
Let' s say you have been watchin g WTBS
on transponder 18 on Galaxy I (G I). That 's
down low to the ground at the far western
end of the satellite belt. It is a Thursday
evening, and you decide you want to
watch Boresight , a special program , in­
tended for TVRO owners , that report s on
new produ cts and development s in the
TVRO industry. That program is tran smit­
ted via transponder 20 on RCA F4 , a
satellite that is much higher in the belt. To
repoint the dish from GI to F4 , require s
that the dish trac k quite a distance through
the arc, passing 8 to 10 other operating
satellites along the way.

To repoint the dish , the first thing you
do is set your receiver to receive transpon­
der 20 (remember that transponder fre­
quencies are the same on each satellite,
making the job of tuning a lot easier).
111en push, and hold down, the button that
causes the dish to track to the east. Con­
tinue to hold down the button while the
dish tracks across the sky. As you are
tracking and passi ng satellites in the belt ,
the programming on transponder 20 on
those satellites will appear on your TV.
When you finally have the dish pointed at
RCA F4, the Boresight program that you
were looking for will appear. That tell s
you that the dish is correctly aimed and
that you can release the button .

One problem with all of that is that the
operation will typically take about 60 sec-

A DISH POSITIONER is nothing more than a
motorized jackscrew that extends and retracts
upon command . Simplistic drive/controller
packages provide east and west movement un­
der pushbutton control, while more elaborate
systemsinciude location sensors and location
memory.

THIS DISH CONTROLLER is just about the ulti­
mate in luxury; its handheld infrared control can
be extended to distant points in house for total
control over the dish and system.

onds . That's a long time to be standing
there with your finger on a button .

If holding a button down and waiting
for the dish to move to the right satellite is
not your idea of modern technology, pre­
pare to spend extra money for extra con­
venience. For instance , dish positioners
can be programmed, as we noted earlier,
so that you simply push one (or two) but­
tons to tell the dish to move from wherever
it is now to where (ie. which satellite) you
want it to be .

A preprogramm ed dish position er nat­
urally costs more than a non-p rogrammed
one, and one with a remote control costs
even more. But a remote-controlled unit
offers a significant advantage . With it ,
there are techn iques available to allow you
to extend the range of the remote control
out of the room where the master receiver
is located. And that is true whether your
remot e is of the infrared or RF variety.
Let' s take a look at an example.

In our exampl e , the master unit is lo­
cated in the family room where much of
the TV viewing is done. But , there is also
a slave uni t in the bedroom. The question
here is whether you should locate the mas­
ter in the bedroom and the slave in the
living room (weighing whether it is more
inconvenient to get out of bed to change
satellites than it is to get out of a chair.)

Remot e control to the rescue .
The range of infrared remot e-control

units can be extended with remote pick­
ups all over the house; anyplace you can
run a wire back to the master receiver can
be a secondary pickup point for an in­
frared unit. And, if your remote is of the
RF variety, its signals will not be impeded
by such thingsa s walls and floors, so you
can simply wander with the remote and
change both channel s and satellites from
anyplace in the house .

Picture quality
Our next question is: " What level of

picture quality is acceptable?" Before you
answer that , however, perhaps we should
rephrase that to read: " What level of pic­
ture quality are you willing to pay for?"
The following may help make that deci­
sion a little easier.

You have doubtless heard that having a
satellite system in your home is the next
best thing to being inside a network con­
trol room . And it in fact can be. But it can
also be a test of your eyesight since there
are many low-cost , marginally perform­
ing, home systems . Perhaps a good analo­
gy would be to compare those low-cost
systems to a shirt pocket AM radio, that
for $3 .95 does indeed "receive" AM sig­
nals. But, as you might imagine, how well
it receives them for that price is an entirely
different matter.

You will have to decide what level of
picture quality you want for your system
and, as you might suspect, the better the
quality, the higher the cost. According to
recently condu cted national surveys, the
average home TVRO system, installed by
a, dealer (often referred to as a turnkey
system), costs ju st under $3000 ($2993, if
you like exact figures). Yet you have most
likely seen advertisements for compl ete
systems that you can install yourself for
under $500. On the other hand, there are
systems on the market that even today can
run $8000 . Logic should suggest that the
$8000 system mu st do something the
$500 system does not do, or the guy sell­
ing the $8000 systems would shortly be in
another line of work .

What are those difference s? There' s
convenience, for instance. You will cer­
tainly not find such things as motorized
dish positioners or remote control on a
$500 system you install yourself; those
are items found only on upper-price
bracket systems. But what about recep­
tion quality?

There are three factors that directl y
effect the quality of the reception you can
expect. We 'll try to deal with each in such
a way that you will understand the trade­
offs involved.

One of those factors is dish size . With
present technology, it is not yet possible to
produce as clear pictu res from as many
channels with a 6-foot dish as it is with a
12-foot dish. Dish size relates directly to
dish gain, or the sensitivity of the system.

It would be nice to be able to tell you



NOISE IN THE VIDEO results from an insuffi ­
cient cerr ler-to-nolse ratio , which is a function
of antenna gain (size), LNA noise-temperature,
and recei ver des ign. This is the reception
quality afforded by an 8-foot dish in a.weak
signal area.

that with a 6-foot dish you will receive 47
channels, with an 8-foot dish 52 channels,
with a 10-foot dish 68 channels and wit h a
12-foot dish 92 cha nne ls. Unfortunately,
we ca nnot do that because how many
cha nnels you can receive, and at what
qua lity level, also depends on where you
insta ll the dish .

Between the Hughes (Galaxy), RCA
(S atcorn ). We stern Union (We star),
AT&T (Comstar and Telstar), Canadian
(Anik) and other satellite families now
littering the Clarke Orbit belt , we have
many different philosophie s of how a sat­
ellite should beam its signal toward earth.
RCA, for example , believes that all satel­
lites should favor the mid-western part of
the U.S . with gradually weaker signals in
a ll directions (towards bo th coasts) .
Hughes believes that all satellites should
cover significant parts of a hemi sphere
(whic h is substantially larger than the
U.S . alone) . AT&T sees no reason to
cover any thing but the 48 co ntinental
states , so reception from their satellites is
peake d directly into the U.S . and falls off
rapid ly outside of our continent al bor­
ders . And on and on.

That means that the signal strength re­
ceived on the ground (the pattern of signal
strength is often referred to as the satel­
lite 's footprint) varies from location to lo­
cation , and from satellite to sate llite . A 6­
foot dish in Florid a works poo rly on Sat ­
com, but better on Galax y. A IO-foot dish
produces perfect AT&T (CBS and ABC )
network signals in Kansas , but prod uces
virtually no pictures at all in the Bahamas.
We could fill pages with that kind of infor­
mation , but all it would do is confuse you.
Instead , we offer the following :
ePeople who live in the central part of the
U.S. (such as Kansas and the surrounding
states) are best off beca use most satellites
at leas t maintain ma ximized sig na l
strengths into the center of the U.S.
ePeople who live in New England and
Florida are worst off with the exception of
those who live in Hawaii, because both of
these portions of the continen ta l land
mass are least favored by mos t of the satel­
lit es th at carry video program mi ng .

(Hawaii . because of its distance from the
continental U.S. . is covered only by low­
power spot beam s. On ly about 50% of the
available channels are carried by those
beams. and because of their low power.
dishes less than 12-feet in diameter are
generally not useable. )

Whic h bring s us to a completely unre­
liable rule of thumb: Use bigger antennas
around the edge s of the 48 continental
states and use smaller antennas as you get
closer to the central states .

Now, here 's why that rule of thumb is
completely unreliable. A 6-foot dish in
New Jersey will work qui te well; but only
on certain of the Galaxy and Satcom tran­
spo nders . If a perso n will be happy (as in
satisfied) with say 15-1 8 clean channels
and a mult itude of others that are not clean
(as in snow and interference), he 's a candi ­
date for a small dish at a cheap price . even
in New Jersey, Connecticut, or Florida . If
he took the same small dish to Kansas,
Ok lahoma , etc., he 'd find 50 or 60 clean
channels to watch.

Now. how do you find out what kind of
dish you are going to need or want to be
satisfied? Check around your own area .
Inspect dishes that have been insta lled and
see what the reception looks like . Here are
some things to look for to help you quick­
ly separate the good sys tems from the not
so good ones:
e Ask to see transponders 2. 4 . 10, 14 , and
22 on RCA Satcom F3R . Those are uni­
versally weak . If they look clean , you are
probably watching a good performing
system for its size , anywhere in the 48
states .

INCREASIr:m THE DISHSIZE to t z-teet prov ides
a rock-steady, noise-free sign al.

e If you are west of the Rockies, ask to see
transponder 21 on F3R (The Weather
Channel). If it is not perfect , the dish is
probably not large enough .
e If you are along the eas t coas t, ask to see
transponder 8 on F3R (CB N) and tran ­
sponder 5 on Galaxy I (Showtime).
Agai n, they are weaker than the others
and as such will help you judge a sys tem' s
performa nce .
e lf you are outside the U.S., in the Car ib­
bean , ask to see all of the above plus
Telstar 301 (96 degrees west), transpon­
ders 2 and 10 for the CBS and ABC net-

work feeds respecti vely.
Another factor influencing the quality

of the recept ion is the sensitivity of the
Low-Noise Amplifier. or LNA . This is the
signal booster/amp lifier that is installed at
the dish proper. They are rated in two­
ways: by something ca lled noi se tem ­
perature , and by their gain .

Noise temp erature is a measurement
performed on LNA's to determine how
much noise they add to the satellite sig­
nals while they amplify them . Noise is
bad. clean signal is good , therefore an
LNA that adds less noise is better than one
that adds more noise .

Noise shows up on the screen as snow
(called sparklie s in the TYRO trade).
Noise degrades the picture and sound .
LNA noise tempera tures fall between 55
degrees and 120 degrees Kelvin at the
present time . A 55-degree unit is more
expensive than a 120-degree unit. Most
systems sold today routinely use 85- or
100-degree units because they are cost
effective. There is not a great deal of price
difference between a 85-degree unit and a
120-degree unit anymore (not at the dea ler
level. anyhow). But the 55-degree unit s
can still cos t from two to four times as
much as a 100-degree unit.

Gain is important too . but here you
almost have to take the word of somebody
who has selected the component unit s for
you . Some receivers work no bette r with a
50-dB gain LNA than they do with a 40­
dB gain LNA . In some systems . the trend
is to take some of the gain away from the
LNA (such as dropping it from 50 dB to
40 dB) and then to make up for it by
adding additional gain stages in the re­
ce iver proper.

Then agai n, some receivers don ' t use
LNA's; they use LNB 's or LNC' s. An
LNA is a stand-alone amplifier that does
nothing but amp lify. It is followed by a
stand -a lo ne dow nco nverter that does

,nothing but convert frequencies . An LNB
is a Low-Noise Block downconverter,
whic h means that the amp lifier and a
block downconverter are packaged in a
sing le ho using or container. The LNB
now has a noise temperature rat ing but it
will no longer have a gain rating since the
gain is part of the converter package and
the meaning of that rating is lost in the
marriage of the two units.

An LNC, or a Low-Noise Con verter, is
the combination of the LNA and a stan­
dard- type downconverter. Again , they are
rated with a noise temp erature but not a
gain spec ification.

Which is best is not an easy question to
answer since no one is really best. That's
beca use those unit s are part of a system
and are worth less unless connected to a
receiver. A really great LNB, for exam­
ple , will not produce good qua lity recep ­
tion when connected to a syste m with a
not-so-good receiver.

continued 011 page 81
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Take the guesswork outof TVRO installation with this step-by-step guide.

Installing your TVRO

north (with true north being 0 degrees).
Thus, a satellite due south of you would
havean azimuth of 180 degrees , while due
southwest would have an azimuth of 270
degrees.

Note that our reference point is true
north. Because the north pole and the
magnetic pole are not in the same loca­
tion, the compass that points north may
actually be pointing ten degrees or more
awayfrom true north . When we layout or
plan a system, and we try to determine if
we have any blockage from our intended
dish location toward the satellite, it is im­
portant that we correct our magnetic north
to true north ifthere appear to be any close
blockages in the area.

The local airport control tower, the lo­
cal survey office, a stationary or engineer­
ing supply store that sells USGS Geodetic
Survey Maps will haveavailable to you the
proper magnetic correction to be applied
to a compass reading for your locale. If
your location is Colorado , for example,
the compass will point 14degrees west of
true north . Once you have the proper cor­
rection factor, it is a simple matter to de-

band (also called the C-band). That is a
microwave-frequency band and like all
other microwave signals, there can be no
physical obstructions between the signal
source (the satellite) and the dish. Thus
your dish should be located so that no
buildings , trees, hills , or other "obstruc­
tions" block its view to the south or south­
west.
• The satellites that are located due south
of your location will be the ones that are
the highest in the sky. Those located to the
southeast or southwest of your location
will be located close to the horizon (i .e.
close to the ground). We specify a satel­
lite's position in the sky, from your loca­
tion, using something called look angles.
There are two look angles that count: how
far up or above your horizon the satellite is
located, and the angular bearing from
your location to the satellite's location .

The "up" direction or angle is called
the elevation. It is the angle formed by a
line drawn from your dish to the horizon
and a line drawn from your dish to the
satellite of interest. The angular bearing is
called azimuth and it is referenced to true

THE FIRST STEP IN SETTING UP A HOME

TVRO system, before spending even one
dollar on equipment , is to sit down and do
some thinking. For instance, have you
given any thought to where the dish is
going to be located? Unfortunately, for
reasons we will get into in a moment , not
every yard can accommodate a dish. If
yours turns out to be one of those, you
could try to place the dish on your roof;
but that requires some special mounting
considerations , as a dish elevated in that
manner is subjected to quite a bit of wind
and ice loading. An improper installation
can lead to a damaged dish, or worse, a
damaged house.

When you are planning out where you
are going to locate your dish, there are
certain rules that should be observed:
• The satellites are located in a belt over
the equator, at a height of 22 ,300 miles
(see Fig. I). If you are in North America ,
that generally means that the satellites
will be south to southwest of you.
• The majority of satellites transmit back
to earth using frequencies in the 4-GHz
*PUBLISHER, CSD MAGAZINE
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FIG. 1-CHARTING THE SATELLITES.The positions of all North American satellites In the Clarke Belt
are shown here.

and azimuth settings for virtually any sat­
ellite from any location. It can be a bit
difficult to use, but it does get the job
done .

If someone in your area already has a
TVRO, you could also use a compass and
an " inclinometer" (a device used to mea­
sure elevation angles) to measure the vari­
ous look angles . (One commonly used
inclinometer is the Craftsman Universal
Protra ctor, Plumb & Level, available
from your local Sears .) To do so, use the
compass to measure the azimuth heading
(that is easy to do with wire mesh dishes,
as you can simply stand behind the dish
and use the feedhom support as a pointing
guide). Next, use the inclinometer to mea­
sure the elevation heading at the dish's
back plate . Repeat the procedure for every
satellite that the TVRO owner can view.
When you are done, you should have a set
of readings that looks somewhat like the
one shown in Table 1.

Once we have the headings to the satel­
lites from our location , we can use that
information to determine if our selected
dish site is appropriate. To do that:
• Stand in the selected spot.
• Use a compass to determine true north,
as previously described . True south will
be 180 degrees from true north. To make
things easier, use stakes to mark out a line
from true north to true south .
• Using the information for our hypo­
thetical location , our chart tells us that
Westar 4 is located on a true bearing of
214.4 degrees. Use a simple plastic pro­
tractor (the type found at a drugstore
school-supplies counter), laid on the
ground, or a compass, to determine where
214.4 degrees is from our spot (remember,
true north is 0 degrees, true south, 180
degrees). Face in that direction , and with
the inclinometer temporarily mounted on
a short piece of lumber such as a 1 x 2
(make sure that the piece is straight) tip
the 1 x 2 plus inclinometer upward until
it reads approximately 34 degrees .
• If you can sight along the line indicated
by the inclinometer and not see anything
but sky (assuming , of course, that you are
facing in the proper direction), then your
site will be fine for your dish (see Fig. 3).

Now, what kind of changes can you
expect if you don't ·live in or near our
selected location (Albany, New York)?
Obviously the satellite belt stays in the
same position ; so as you move north,
south, east , or west from our example
location, the apparent position of that belt
in the sky is going to change .

There are several rules of thumb that
apply and a look at Table 2 will help show
how those rules of thumb are applied .
• The farther south you live, the higher
and higher the satellites appear in the sky
(the converse of that being that the farther
north you go, the lower they appear in the
sky).
• Satellites due south of you will always
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has that information for your area (as we
said , the settings do change with each
locale or region, since your latitude and
longitude to the nearest degree determines
how you need to point your dish).
• Invest $15.00 or so in a satellite aiming
guide. For instance, World Satellite Aim­
ing Guide (PO Box 2347, Shelby, NC
28150) provides an aiming guide for $15
that allows the user to find the elevation

AN "INCLINOMETER" Is a valuable tool in TVRO
Installation. Here we see how one commonly
available unit Is used.
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FIG. 2-WHEN DETERMININGWHERE a satellite Is, relative to your location, be sure to allow for the
difference between magnetic north and true north. '

termine the direction of true north and to
use that information to locate the azimuth
heading s of the various satellites (see Fig.
2).

We now know that the satellites are
located more or less to our south, and at
some elevation above the horizon . But we
still don't know exactly where they are .
Unfortunately, we can't provide a simple
answer to that, as the answer varies from
location to location.

So it is still somewhat difficult to calcu­
late which location on our property might
have a clear access or view to the satellite
belt. To do that properly we need a refer­
ence source , some type of " pointing
guide" that will allow us to take our own
location (by geograph ic latitude and long­
itude coord inates) and then determine that
our view of the desired satellites is clear .
A full description of that subject is beyond
the scope of this article so we will give you
some other choices:
• Find somebody locally who already



TABLE 1-ELEVATION AND AZIMUTHHEADINGS

FIG. 3-WHENSELECTING A SITEfo r your dish,
be sure that there are no obstacl es between the
dish and any satellites that you wis h to view.

to . Additional height accomplishes
nothing here, since the satellite signal ar­
rives just as strong to a clear-vision site
located on the ground as it does to a sim­
ilar site on a roof.

Sometimes , however, you simply can
not " see" the satellite belt (or the part you
want) from a ground-located site. Up, on
the roof, is the only choice left.

Satellite antennas are available in a
number of design configurations . Here
are the choices open to you:
• Solid metal, made of either aluminum
or steel; there are also solid dishes made
of fiberglass . All those tend to be strong,
but heavy. They also present a solid sur­
face to the wind, and wind is an important
considerat ion when you are mounting the
dish on a roof or tall pole .
• Screen-mesh dishes are lightweight
and present less wind loading since some
of the wind will blow through the mesh
surface. As such , mesh dishes are pre­
ferred for roof mounting.

If it is not possible to mount your dish
on the ground, there are two options that
are available to you. The antenna can be
mounted on a metal pole (typically 3 to 5
inch 00, schedule 40, steel), which is in
tum supported along the side of a house or
building, so that just a short stub pro­
trudes above the roof line. Otherwise,
special roof-mounts, which use three or
four metal legs to attach to the roof,
provide a platform for the antenna itself.
The top of such mounts usually ends up
being a 3 to 5 inch 0 0 pipe, since most
antennas have a collar that requires a pipe
of that size to slide down over as the point
of attachment.

An unsupported steel pipe, no matter
how strong , or a towercall' t be counted on
to hold the dish steady and stable in the
air. That is important since the dish must
stay pointed at the satellite with a stability­
accuracy in the region of Ys inch in all
kinds of weather. The dish cannot sit up
there and move about in the breeze (be­
cause the pipe is moving slightly under
the force of the wind). If it does that , the
pictures will fade in and out (mostly out)
as the wind moves the dish about ever so
slightly (Ys inch play might seem slight,
but in this case it is far too much).

And, a three or four legged rooftop
mount has to be installed so that the anten­
na does not rip loose (taking part of the
roof with it!) in a strong wind. Remember
that even a mesh antenna is not too dif­
ferent, for windloading purposes, from a
sail; and the same wind forces that drive a
sailboat will rip and tug at the dish and its
mount. People who have attempted to at­
tach rooftop mounts with long lag screws
through the roofing material usually come
back in a short time to pick up a tangled
mess from the yard below (or worse yet, a
neighboring yard). About the only accept­
able method of installing a three or four
legged mount on a roof is to place a steel

Azimuth
252.4·
249.0°
246.00

243.60

221 .4·
214.40

204.1"
193.1°
178.5°

Elevation
9.4°

12.3°
15.1 °
17.1°
31.40

34.3°
37.5"
39.5"
40.4°

Up or down
You have two choices for where you

will install the dish-on the ground
(which is the best choice , if possible) or
on a roof. You gain nothing (but potential
grief) if you mount your dish anywhere
but on the ground when you do not have

Mexico City (19.4 north and 99.1 west)
and Pratt, Kansas (37 .7 north and 98.7
west). Again from Table 2, from Mexico
City, the look angles for FIR are 39.7
degrees elevation, and 249 degrees
azimuth . From Pratt , those angles are
29.6 degrees and 234 degrees, respec­
tively. As you can see from the preceding ,
satellites appear higher in the-skyat long­
itudes that are closer to their own. On the
other hand, at greatly different long­
itudes, the satellite appears closer to the
horizon . When you reach a point around 5
degrees elevation (ie. your antenna would
only be pointed up by 5 degrees), you
begin to have special problems with satel­
lite microwave reception. In particular,
noise problems created by the earth itself
can become severe, since the antenna is
now pointing so low to the earth that it is
barely skimming over the distant horizon.

So special and unpleasant circum­
stances prevail for low look angles. Even
if you live on a mountain top and have no
obstructions, you may find ultra-low look­
angle reception a special challenge .

To review, select a location for your
dish where the dish center (not merely the
top edge) has a clear, unobstructed view of
the satellite belt. If you do not have such a
location available (and many do not), you
will have to settle for reception of just
those satellites that you can "see" from
your location .

Port Au Prince, Haiti Pratt, KS Mexico City, OF
(19N,72W) (37.7N,98.7W) (19.4N,99.1W)

Elev. Azimuth Elev. Azimuth Elev. Azimuth
13.2° 262° 29.6° 234° 39.7° 249°
18.1· 260° 33° 229° 44.6° 245°
21° 259° 35° 225° 47.4° 243°
24° 258° 37° 222° 50° 240°
47.4° 243° 45.6" 188° 67" 195·
53° 236° 46° 180° 67.7" 180°
59° 227" 45° 167" 66° 157"
64.4· 211° 43° 155° 61.20 139"
67.60 180° 38° 140° 52.1° 1230

TABLE 2-LOOK ANGLES

Orbit Location
139° W
134°W
1310 W
128°W
105°W
99°W
91° W
83°W
74°W

Concord, NH
(43.2N, 71.5W)
Elev. Azimuth
80 254°

11.6° 250°
13.7" 248°
15.8° 245°
30.9° 223°
33.4° 217°
37" 207°
39° 196°
40° 181°

Satellite
RCA F1R
Galaxy G1
RCA F3R
Comslar 03
ANIK 01
Westar 4
Westar 3
RCA F4
Galaxy G2

Satelli te
F1R1139 W
Gl /134 W
F3R/131 W
031128 W
A01/104 W
W4/99W
W3/91 W
F4/83 W
G2I72 W

CLEARANCE

IMAGINARY
CENTER

be highest in the sky (ie . be of the max­
imum elevation). Satellites significantly
southeast or southwest of you will have
the lowest elevation
• The most difficult satellites to receive
are those that are located very close to
your own horizon (ie . at elevations of less
than 15 degrees). We'll see why, shortly.

Table 2 shows the subtle changes that
take place when two locations at the same
longitude bUI at differing latitudes wish to
receive the same satellites . For example,
both Port Au Prince (Haiti) and Concord
(New Hampshire) happen to be near 72
degrees west longitude . But the look an­
gles, particularly the elevation, vary sig­
nificantly between the two-to RCA FIR,
for example. From Concord, the elevation
is 8 degrees (barely above the horizon),
and the azimuth is 254 degrees. From Port
Au Prince, the same satellite has an eleva­
tion of 13.2 degrees, and an azimuth of
262 degrees.

What about locations that are farther
west? Let's consider the look angles from
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plate (1I4th inch thick or more) under the
roof and use lag bolts, rather than lag
screws, to ensure that the legs of the
mount are attached to and through the
steel plate below, rather than merely to the
wooden roofing structure-which is cer­
tain to give under pressure.

Routing the cables
Your dish will interconnect with the

electronics inside your home via some
quantity and type of cables. Here is a
rundown on some of the cabling that
you're liable to find in a TVRO installa­
tion .
• A length ofcoaxial cable (RG-59/U or
RG-6/U) that's used to carry the signal
indoors from the outdoor mounting LNB/
LNC or downconverter.
• A three to five (or more) conductor
cable that's used to carry the motor drive
voltage to the dish positioner jackscrew,
and carry sensor "feedback" signals back
inside to the dish positioner control box .
• A piece of RG-59/U or RG-6/U (or in
some systems simply a pair of wires)
that's used to carry a tuning voltage from
the indoor receiver out to the downcon­
verter/LNC (in systems in which only a
single frequency is passed from the down­
converter to the receiver).
• A two or three conductor cable used to
select the polarization of the LNA.

Those are the basics, but some systems
use even more cable between the dish site
and the inside electronics. Now, how does
one route all of that cable safely and at­
tractively-i-or at least reasonable so? The
logical way is to bury the cable under­
ground. There are two ways to accomplish
that: use so-called direct burial cable, or
route the cable through a length of PVC
pipe . Direct burial cables are now avail- .
able in a single weatherproof sheath or
wrapping that contains all of the individu­
al wires or cables needed . With it, you
bring indoors only one large cable, rather
than several individual cables . But even if
you do chose to use that type of cabling,
the use of a PVC pipe is recommended.
Direct burial cable is, for instance, not
immune to damage from a burrowing ani­
mal, such as a rodent (those nasty little
creatures can really do quite a bit of
damage to cables), and such cable is fair
game for anyone armed with a shovel or a
spade .

Make sure when you select your cable
that you take the following points into
consideration:
• The length of your cable is important;
some of the control wires and the signal
(coaxial) cable have specified maximum
lengths. If your runs of cable exceed those
lengths, line loses may cause your system
to fail to work altogether.
• Some areas have special electrical in­
stallation codes affecting TVRO's (Los
Angeles, for example). You may need an
outdoor wiring permit before you install
your cables, or the entire TVRO system

for that matter; it is best to check before
you start to make sure you comply.

Equipment protection
Our look at protecting TVRO equip­

ment will cover two major topics: protect­
ing the equipment that is outside from
being damaged by weather or moisture,
and protecting any of the electronic equip ­
ment from electrical spikes and tran­
sients . Let's first see how we can protect
outside equipment from the elements.

In any type of system we have at least an
LNAlLNB/LNC unit out of doors. It has a
signal input end, which is connected to
the feedhorn, and a signal output end that
is connected directly to the indoor equip­
ment. (If we are dealing with an LNA, we
will also have a separate downconverter
between the LNA and the indoor equip­
ment.) The connections between the
LNB/LNC, or the LNAIdownconverter,
are made with coaxial cable , as previously
discussed . Those cables must be able to
withstand weather/environmental condi­
tions such as moisture, heat, cold, dirt,
and dust. Moisture, in particular, can be a
serious problem.

Moisture of any type must be kept out
of the system. That means out of the
LNAlLNB/LNC, separate downconverter
(if used), and any connectors. Special
moisture-barrier compounds have been
developed ; one such is Coax-Seal (avail­
able at Radio Shack). Those compounds
seal any equipment housing or connector/
fitting so that it resists moisture penetra­
tion .

Moisture and ice present special prob­
lems to TVRO dish positioners. The jack­
screw drives are apt to freeze when they
get coated with ice and snow. (Another,
related problem is that snow may fill the
dish , and the combined weight of the
snow and dish may be more than the drive
can move. The solution to that problem,
of course, is to make sure that any snow
has been cleared from the dish before at­
tempting to move it.)

If you live in an area where ice and
snow are common , anticipate winter
problems with motor drives . A cage or
shield, probably best custom-made by
you for your installation, to keep the ice
from coating the motor drive and freezing
up the system would be a good Saturday
afternoon project after the system is in­
stalled. And it sure beats missing the
Super Bowl in late January because of a
heavy ice storm!

As to transient or surge suppression,
for safety 's sake: All TVRO hardware
should be protected with an external sur­
ge/transient supressor. Those plug-in de­
vices (available from many sources and
often for under $10) will save you count­
less moments of frustration. Remember,
anything in the TVRO system should be
so protected, even if the equipment sup­
plier makes his own claim for internal
surge and transient protection.

A model system
Of course, no two systems are exactly

alike, although each will have the same
basic parts and approach to system de­
sign . To wrap things up, we'll walk
through the elements of a "model" sys­
tem, including how it is selected and how
it is installed. Our model will use a block
downconversion scheme, since that
seems to be the most popular receiver
format for 1985.

Let's start out with the dish, as that is
where most people perceive the system to
begin . We have already looked at why and
where you want to locate the dish, and
why certain types of installation pro­
cedures may be more attractive than
others. So, what else do we need to know
about the dish?

Well, for one thing, the dish surface
must be highly accurate. As you may
know, the surface of most dishes are para­
bolic shaped so that the weak signals that
bounce off them are focused at a single
point. That concentrating of signal pro­
duces a signal that is strong enough for the
following electronics to process . As
would follow, then, the more accurate the
surface the stronger the signal produced;
in other words, the higher the gain . But,
how do you select a dish that has an accu­
rate surface? Here are some rules of
thumb.

Dishes that are "parabolic both ways"
are generally better than dishes that use
"flat panels" . Parabolic both-ways simply
means that the panel sections follow the
parabolic curve lengthwise (from center
to outer edge) and crosswise (across the
panel). Some dishes use flat panel sec­
tions that follow the parabolic curve only
from center outward to the rim edge.
Dishes that use flat panel construction
have less gain than those that are parabolic
both ways, assuming that all other factors
(size, shape-accuracy, etc .) are the same.
The difference in gain is on the order of 1
dB, and possibly greater.

Dishes that use ribs with structural sup­
port should have greater surface accuracy
then those that have ribs that are simply
pressed into a parabolic shape. Metal has
"memory"-when you stamp, stretch, or

. force a piece of metal to follow the para­
bolic curve , the metal wants to regain its
original shape (i.e., a straight piece of
aluminum or steel). It is possible that with
time, plus heat and cold, the metal may
lose some of its surface accuracy.

The rear support structure of the dish is
very important. It provides rigidity for the
entire dish and ensures that it does not
warp or bend out of the desired shape.

Unfortunately, most of us are probably
incapable of evaluating a back-plate sys­
tem for its ability to maintain dish shape .
Still, a dish minus any form of back-plate
system should at best be suspect.

That's all we have room for now. Next
time, we'll start off with a look at how to
assemble your dish. R-E



Electronic Aids
for the Blind

While electronic aids can 't restore sight to the sightless, they
can help reduce some of the hardships of being blind.

RAYMOND M. FISH, Ph.D, M.D.

IN 1751. BEN JAM IN FRANKLIN SUGGESTED

that sight could be restored through the
use of some form of electrical stimu la­
tion. That has, at least thus far, not proven
to be possible . We have, however, devised
many useful electronic aids for the blind
in the 200-plus years that have passed . In .
this article , we will examine some of
those aids, and see how electronic s can be
used to minimi ze some of the disabil ity
that accompanies blindness.

Aides for the blind can generally be
divided into two genera l categories , read­
ing aides and mobility aides . Read ing
aides allow persons with limited or no
vision to gain access to printed informa­
tion. Mob ility aides perm it the visually
handicapped to move about in an un­
familia r environment.

Reading aides
Persons with very poor vision (but who

are not completely blind) can be helped
by devices that magni fy print. Some such
devices are purely optical , whi le others
use television cameras or computers to
achieve their objec tive.

There are also many devices that allow
a totally blind individual acce ss to the
printed word. Those are often scanning
devices that produce an audio or other
signal in respon se to the printed material
that is input to them.

Not all scanning devices are recent in­
novations. The Optophone , for instance ,
was invented in 1913. The device , and
later models of it, have up to 9 light sen­
sitive detectors arran ged in a vertical col­
umn . The array of detectors is manually
scanned across a printed line. Each detec ­
tor activates (or deacti vates) a tone of a
certain frequency. The higher up in the
column the detector is located, the higher
the frequency of the tone that it controls .
As the array of detectors is moved across
printed material, time varying chords or
tones are produced. With pract ice , the
user can use those tones to "read" the
material. " Reading speeds" of up to 60
words per minute have been achieved with
the Optophone .

There are, of course , many similar de­
vices . The Lexiphone is a readin g aide
that recognizes letters and emits a dif­
ferent sound for each. Other devices pro­
nounce the actual letters. No doubt future
devices will automa tically scan a page,
recognize and pronounce many words,
and spell the others.

Some devices replace the audio signal
with tactile simulation (stimulation of dif­
ferent regions of the skin). In the Visotac­
tor, eight photocell signals activate eight
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AUDID
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FIG. 2-AUDIO OUTPUT versus horizontal pOSI­
tion. The top waveform in this photograph is the
audio signal fed to the left ear as the scan moves
from left to right. The bottom waveform is fed to
the right ear. .

The left-r ight and vertical positions of the
sound are presented to the person by
means of stereo headphones. A block di­
agram of one such system is shown in Fig.
I. As the scan moves from left to right, the
loudn ess in the right ear becomes greater
than that in the left. The vertical position
of the scan is coded by sound frequency­
high locations are coded by high frequen­
cies , lower positions by lower frequen­
cies. That coding scheme permit s persons
with a few hours of training to recognize a
limited number of real objec ts and to walk
about in a simple environment.

Figure 2 shows the audio signal pre­
sented to each ear as the scan moves from
left to right. The top waveform is that
present at point c in the block diagram of
Fig. I; the bottom waveform is at point 0

in Fig. I. When the scan is at the left , the
sound is mostly presented to the left ear.
In the center; the sound intensity is equal
in the two ears . At the right the sound is
loudest in the right ear. Sound intensity
varies exponentially with left-right posi­
tion . Varying the sound intensities lin­
early with positiori can be done , but .the
sound will not seem to the listener to move
with a constant speed 'from left to -right
during the scan,

DIODE
'----...;~ FUNCTION

GENERATOR

DIODE
+---~ FUNCTIDN

GENERATDR

INTENSITY 1-+-- --------.1

SCANNING
POSITION :

VERTICAL
HORIZONTAL

FIG. 1- BLOCK DIAGRAM of a system that converts the output of a camera system into an audio
signal. That aud io signal can be us ed by a blind per so n to locate various objects and obstacles.

FROM TV
CAMERA

to an obstacle is reduced. The elevation of
an objec t can be determined by moving
the head up and dow n (the maximum
sound indicates the height).

The output of the Kay Spectacles is
coupled to the ears through small plastic
tubes that do not touch the ears; it is im­
portant to not interfere with norm al hear­
ing, which is in itself important for safe
travel.

Tactile mobili ty aides present pictures
of a person's surroundings by stimulating
the skin mechan ically or electrically. One
such unit is the Mowat sensor. That device
emits a tight beam of ultrason ic signals.
When the signals strike an object , they are
reflected back to the unit, which vibrates
in response . Proximity to an object is indi­
cated by the rate of vibration . Using that
device , it is possible to detect large ob­
jects in ·the user 's path . or conversely.
openings . such as door ways and win­
dows, in a wall. etc.

It is also possible to use the output of a
TV camera to convey information to a
blind indi vidu al. Information fro m the
camera can be presented in either tactile
or audible from. In a tactile system, an
array of several hundred mechanical
vibrators or electrical stimulators , applied
to the forehead , back . or other part of the
body. is used . The vibrations or electrical
stimulation given at each point in the array
correspond s to the image detected by a
television camera. With a few hour s of
training , such a system can allow a person
to recognize several dozen different ob­
ject s and move about in simple environ­
ments.

Similar results can be obtained by cod­
ing the image detected by a television
camera by sound. A television image is
scanned in raster fashion over a period of
about 10 seconds. The intensity of light at
every point in the picture dete rmines the
loudn ess of the sound the person hears.

Mobility aides
The purpo se of a mobili ty aide is to

allow a blind individual to move reason­
ably rapidl y in an unfamili ar environ­
ment.
. Developm ent of the laser cane began in

the 1950's. Those devices, which are now
commercially available , emit pulses of in­
frared light that are reflected from obsta­
cles. With the laser cane , di stance is
inferred by optical triangulation . In one
version of the cane, lasers emit a.l-rnicro­
second pulses of light 40 times a second.
Light reflected from objects is detected by
a photodiode, which is mounted behind a
lens. The angle made by the reflected ray
passing through the receiving lens is a
function of the distanc e to the object.
Three beam s are emitted . One downward ,
one straight ahead , and one upward . The
downward beam warns of stairs and curb s
by means of a low-pitched tone . The beam
that is emitted straight ahead warns of
obstacles by stimu lating the index finger
of the hand holding the cane . The upward
beam detect s obstacle s at head height and
warns of them by means of a high pitched
tone. Inform ation about objects to either
side is obtained by twisting the wrist in a
rhythmic fashion while walking.

The Kay Ultrasonic Spectacles radiate
ultra sonic signa ls that are refle cted by
obstacles. One receiver for each ear trans­
forms the reflected energy into audible
sounds . Left-right direction is coded pri­
marily by the relative intensity of the sig­
nals in the two ears . For instance, the
sound will seem to come from the left if
the sound is loude r in the left ear, and from
the far left if a lot louder in the left ear; the
same holds true, of course , for sounds
heard in the right ear. A sound will seem
to come from straight ahead if it is heard
equally in both ears.

The Kay Spectacles code distance by
changing the frequency of the sound . The
reflective properties of the obstacle effect
the amplitude and pattern of the sound
heard. Loudn ess increases as the distance

tactile stimulators. There are two stim­
ulators on each of four fingert ips. Other
tactile devices have two dimensional ar­
rays of over 100 photodetectors . Each de­
tector ca uses vibration of a pin in a
corresponding array of tactile stimulators
on a finger. One such aide, the Optacon ,
allows users to " read" printed and type­
written material as well as characters on a
computer monitor.

A variety of different devices have been
developed that permit the visually hand­
icapped to "read " the output of a comput­
er. It is relatively easy to make an LED or
television monitor with large print for per­
sons who have limited vision. For the to­
tall y blind , commercially avai la b le
co niputer terminal s with speech syn­
thesizers can speak at rate of several hun­
dred words per minute .
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FIG. 3-HEIGHT INFORMATION is coded by changes in frequency. The top waveform shows the
frequency change as the scan moves from top to bottom. That waveform is generated in response to
the signal shown in the bottom of the photograph.
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Direct stimulation of the brain
As we stated at the start , Benjamin

Franklin suggested that sight cou ld be re­
stored to the blind through electrical stim­
ulation. Experiments to do just that have,
in fact, been performed , but with very,
very limited success. At best, a blind per­
son has been able to discern several dozen
spots of light when electrodes implanted
in the brain were stimulated .

When one examine s the nature of sight,
and the struc ture and function of the
brain , the reasons for the poor results be­
come apparent. For one thing, for ade­
quate sight, it is necessary to transmit an
image to the brain that consists of over
10,000 individual points . In addition , the
image must be updated at least once a
second.

The major limit ation is on the number
of points of light that can be communi­
cated to the brain . Thus far, the effective
minimum spacing for electrodes is about
2 millimeters. By comparison , the optic
nerve is only about 2 mill imeters in diam­
eter, and the entire visual cortex of the
brain (the region of the brain that " pro­
cesses" the signals that come from the
eyes) is only several cent imeters in size.
Because of that , the maximum number of
electrodes that can be used is limited to a
very few.

Therefore , providing real vision for the
blind seems to be an impossible dream , or
a challenge for doctors and engineers
looking for a new frontier. R-E

above . In tactile systems , the location of
the object is coded by the position of the
tactile stimulator.
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a more three-dim ensional picture of the
environment by giving the up-down , left­
right positioning of objects . In audio sys­
tems, thaI position is coded as discussed

FIG. 4-SCHEMATIC DIAGRAM of the diode
function generators used in the scanning sys­
tem of Fig. 1.

The top waveform in Fig. 3 shows the
audio signa l genera ted with vertica l posi­
tion . Higher frequenc ies are assoc iated
with higher positio ns in the image . That
signal, is output by the yeO in respon se
to an exponential input signal (the bottom
waveform in Fig. 3) that is generated by
the diode function generator. In the block
diagram, the top waveform in Fig. 3' is
found at point B, while the bottom wave­
form is found at point A .

Figure 4 shows the Diode Function
Ge nerator. The DFG produces an output
voltage that varies approximately expo­
nentially. While the input signal to the
DFG (the raster scan voltage) increases
linearly, the output will increase with sev­
eral changes in slope , as shown in the
bottom waveform of Fig . 3. (There is also
a polarity change because of the inverting
operation of the amplifier, but here we are
discussing only increases in magnitude).
Signals under about 2 volts are passed
lin earl y to the operationa l amplifier.
When the input voltage gets above 2 volts,
the diode controlling SLOPE 2 turns on ,
passing even more curre nt to the summing
junction (inverting input) of the opera­
tional amplifi er. The current throu gh the
di ode di v ides , part going to ground
through R7, and the rest going to virtual
ground throu gh RS . The voltage that must
occur on the input to cause the diode to
conduct is determined by the values R2l
and R22 . The increas e in slope obtained
in the output voltage depend s on the val­
ues of the RS and R7. As the input voltage
increases , additional changes in slope are
made by the othe r diod e/resistor net­
works .

Unfortunately, such systems can not
present a detailed picture of an area to a
blind individual. The tactile and auditory
sys tems can onl y present information
about several hundred points in a few sec­
onds . Most real environments contain im­
ages that need to be coded with hundreds
of thousands of point s if complete infor­
mation is to be conveyed . A reconstruc­
tion of an image with even 10,000 points
(100 on a side) will look blurred . An im­
age made up of 400 point s (about the
capacity of most systems) is hopelessly
blurred . Examin e some newspape r im­
ages closely, see ing how many dots are
needed to reproduce various types of im­
ages. It will become clear that the above
systems cannot code clear images of a real
environment.

Thus, to determine such things as the
pre sen ce of sma ll obs tacles or ir reg­
ularities in the ground , it is still best to
rely on a cane. The tactile and auditory
systems can be useful , however, for such
things as sensing distance to any obsta­
cles, and to the ground . That information
would be presented to the blind person in
the form of auditory or tactile stimulation;
the stronger the stimulation, the nearer
the object. In addition, such systems give
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Bar-Graph Voltmeter

for your CAR
Your car's ammeter can't warn you about impending battery failure. But this bargraph voltmeter
will help you keep tabs on your car's charging system!

STEVE PENCE
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HAVE YOU EVER BEEN STRANDED IN A

parking lot because of a dead battery?
Nearly all of us have at one time or an­
other-usually at the most inconvenient
time. But that situation could be easily
avoided if you knew your battery's con­
dition.

Adding a voltmeter to your dashboard
instruments is the best way to track your
battery's performance. We'll show you
how to build a voltmeter that's a bit dif­
ferent from the ones you are accustomed
to seeing . Instead of a traditional mechan­
ical meter movement, this one uses a
sleek-looking, easy-to-read bargraph dis­
play. The display uses ten LED's (Light
Emitting Diodes) to display a voltage
range from 10.5 to 15 volts. Each LED
represents a 0 .5-volt step in voltage.

The voltmeter is designed around Na­
tional Semiconductor's LM3914 dot/bar
display driver. Using that IC keeps the rest
of the circuit simple: only 15 passive com­
ponents plus the 10 display LED's are
required .

The voltmeter circuit
The schematic of the voltmeter is

shown in Fig. 1. The heart of the circuit is
ICI, the LM-39l4 dot/bar display driver.
That IC contains nearly everything
needed to construct a surprisingly accu­
rate voltmeter.

As you can see from the simplified rep­
resentation of the driver's internal circuit­
ry shown in the schematic, the device

contains a precision voltage reference
source that is very stable over a wide range
of supply voltages and temperatures. It
also has a precision voltage-divider chain
made up of ten lK resistors .

When the voltage reference is properly
connected across the divider chain, 10
very accurate voltages are set up at the
junctions of each of the IK resistors . Each
of these reference voltages are fed to the
input of a separate comparator, which
compares the reference voltage with the
voltage presented to the input at pin 5.

If the input voltage is greater than the
reference voltage, the comparator's out­
put will go low, turning on its respective
LED . As the input voltage goes higher,
successively higher LED's turn on . The
voltage that each LED represents is deter­
mined by the total voltage applied to the
divider chain. If one volt is applied then
each step will equal .1 volt.

You will note that the input voltage ap­
plied to pin 5 is first divided in half by Rl
and R2. That's because the 3914 cannot
measure a voltage that is equal to its sup­
ply voltage . We use the voltage divider to
cut it in half to provide plenty of head­
room . This means that when the battery
voltage changes by .5 volt the input to the
driver sees only a .25-volt change.

In order for the driver to measure in
.25-volt steps we must apply 2.5 volts to
the internal divider chain. That is accom­
plished by setting trimmer potentiometer
R5 to the correct value. The internal volt-

age reference is set up to provide a con­
stant current down through R5 (which is
in parallel with the precision divider) and
through R6. The voltage dropped across
R5 is therefore also seen across the preci­
sion divider.

Resistor R6 is needed because we must
begin our measurement at 10.5 volts in­
stead of ground. That resistor essentially
extends the bottom of the internal divider.
The first comparator therefore turns on
when the input signal is .25 volt above the
voltage seen at the top of R6. If the con­
stant current from the reference source is
set to provide a 5.0-volt drop across R6,
then the first comparator will turn on
when the input voltage is equal to 5.25
volts (which corresponds to a battery volt­
age of 10.5 volts that is divided in half).

Trimmer potentiometer R5 is next ad­
justed to so that 7.5 volts is applied to the
top side of the divider. You now have 2.5
volts across the divider for the required
.25 volt per step. Since the current through

. R5 and R6 is constant, the voltage
dropped across R6 will be constant, even
if the value of R5 is changed.

Resistor R7 and diodes 02 through 05
clamp the voltage applied to the LED 's to
about 3 volts . This limits the power that
the driver IC must handle and improves
measurement linearity. .

The electrical systems of most auto­
mobiles are extremely noisy, often pro­
ducing narrow spikes as much as 200 volts
in amplitude: Spikes of that magnitude



FIG.1-THE BARGRAPH VOLTMETERSCHEMATICshows that the circuit is not complex. To make the
meter easy to read at a glance, you might consider installi ng yellow, green and red LED's to represent
different voltage ranges .
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Calibrating the meter
Calibration is easy to do-but it does

require the use of an accurate voltmeter as
a reference. The calibra ting meter should
be able to read to within at least .1 volt on a
10-volt range.

can easily ruin a projec t of this nature if
precautions are not take n. A lowpass filter
made up of Ll and C2 guards against
voltage spikes. Diode DI is used to protect
aga inst reverse voltage in case the volt­
meter is hooked up backward . Although
those three component s are not required
for the voltmeter to operate, you should
install them: They do increase long term
reliabil ity.

Building the voltmeter
The bargraph voltmeter is easy to build.

It 's made up of a printed-circuit board ,
one integrated circuit, and a few discreet
component s . A PC board is not essential,
but it certainly is a convenience. A foil
pattern for a board is shown in Fig. 2 . You
can, however, build the meter using pre­
punched circuit board and point-to-point
wiring techniques . The layout of the cir­
cuit is not crit ical. The parts are available
from a large numb er of electronics dis­
tribut ors or from the source listed in the
parts list.

Once you have all the parts together,
you can begin asse mbly by installing the
compo nents by following the parts -place­
ment guide of Fig. 3. Rememb er that the
diodes, the LED's , and capacitor C2 are
polarized and must be installed in the cor­
rect direction .

When installing the LED 's be sure they
are all placed the same heig ht from the PC
board (approxi mately .150 inches). That's
most easil y done by having someone hold
the board for you while you solder them
into place . Have him hold the board foil
side up, with the LED 's installed over a
flat surface . That will force the faces of all
the LED's to be at the same height from
the board. After they are all soldered in,
bend them over so they are parallel to the
surface of the board (see Fig. 4).

If you have access to differe nt-colored
LED 's , you mig ht co nsi de r in stalling
them to signal different voltages. For ex­
ample , yellow could represent anythin g
under 12 volts, gree n could indicate input s
between 12 and 14 volts, and red could be
used to indicate that your battery is over­
charging.

Don' t forget to install the ju mper wire,
JI. on the printed circ uit board . That pro­
gram s the LM3914 to display in the bar­
mode . If, on the other hand, you prefer the
dot mode (in which only one LED at a
time comes on) simply leave the jumper
out.

+BATTERY
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FIG. 2-THE FOIL PATTERN for the bargraph voltmeter Is shown full size. The circu it layout is not
critical, so you may prefer to use point-to-point wiring. But a PCboard will certainly keep things neater.
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PARTS LIST

FIG. 4-THE ASSEMBLED VOLTMETER BOARD. When you install the LED's, make sure that
you keep them all the same height, and bend them evenly.

FIG. 3-PARTS PLACEMENT DIAGRAM. Note that for the unit to read from left to right, it must be
installed fall-side up.

Resistors
R1 , R2-30,100 ohms, 1/4 watt, 1%
R3-750 ohms 1/4 watt, 5%
R4-500 ohms trimmer potentiometer
R5-5000 ohms, trimmer potentiometer
R6-3740 ohms, 1/4 watt, 1%
R7-82 ohms, 2 watts
Capacitors
C1-Q.1 fLF, ceramic disc
C2-10 fLF, 16 volts, tantalum
Semiconductors
IC1-LM3914 bar/dot display driver
D1-D5-1N4001
LED1-LED1G-rectangular red LED
L1-1.0 fLH choke

The following are available from I!lephant
Electronics Inc., P.O. Box 41770-P, Phoe­
nix, AZ., 85000: Printed circuit board only,
(BVM-1) $5.95; PC board with all board­
mounted parts, (BVM-2) $19.95; Kit of all
parts including case, (BVM-4) $24.95. Ari­
zona residents add 6% saies tax. Canadi­
an orders please remit in U.S. funds. Allow
4 to 6 weeks for delivery.

the voltmeter: In order for the display to
read from left to right , the PC board must
be mounted with the foil side up.

Many cars come equipped with an am­
meter to indicate charging is taking place .
Although this tells you that the alternator
is charging, it does not tell whether or not
the battery is accepting the charge . A volt­
meter on the other hand lets you know
immediately what is happening in the '
charging system. It can give you ad­
vanced warning that your battery is on the
way out.

If your battery is fully charged, the en­
gine is not running, and no accessories are
on, you should measure 12to 12.5 volts. If
the battery is placed under load by turning
on the headlights the voltage should drop
only a half a volt or so. After starting the
engine, the alternator will quickly bring
the battery voltage up to 13 or 14 volts if
the system is charging properly.

If the alternator voltage were to rise
more that 2 volts above the battery volt­
age, it would indicate overcharging. One
possible reason could be a bad voltage
regulator ground. Overcharging will
cause excessive boiling of the electrolyte
and warping of the plates. That can lead to
internal shorts .

If the battery isn't holding a charge
properly, it is easily detected by checking
the voltage just before starting the engine.
If the voltage has dropped to 11 volts or
less over night , you may soon be stuck in a
parking lot somewhere.

One of the real advantages to the volt-
, meter is that you become accustomed to

the normal pattern of voltage fluctuations.
When a problem rears its head, the pattern
will change and you then have an early
warning of impending doom. R-E

TO
'~~~---~ BATTE RY

the IC to ground (across R5 and R6). Ad­
just R5 for exactly 7.5 volts. The two
adjustments should not interact , but re­
check the voltage at pin 4 just to be sure .

Installing the voltmeter
Mechanically, ther.e is only one thing

you have to keep in mind when installing
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Preset variable resistors R4 and R5 to
the center of their range. Connect the
meter to a source between 12 volts and 15
volts. With your calibrating voltmeter,
measure the voltage from pin 4 of the IC to
ground (across resistor R6). Adjust R4 for
exactly 5.0 volts at this point.

Next measure the voltage from pin 8 of
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Don 't throwaway those old or inoperable circuit boards;
the board and many of its components can be salvaged!

HAROLD WRIGHT

IN T HES E T IMES OF RECE SSION AN D INF­

lated electronics prices, re-stocking your
parts cabinets from surplus equipment be­
gins to look very attrac tive. What' s more ,
for the cost of about $3 .00 or $4. 00 , you
can get an obsolete circuit board chuck
full of diodes, transistors, capacitors of
various types, and resistors (both fixed
and trimmer).

The obvious advantage of buying sur­
plus boards, like the one shown in Fig. 1,
is low cost, but there is another reason for
such a purch ase : most of the materi al
com es fro m profe ssional equ ipme nt,
where high-quality, high-tolerance com­
ponent s are the rule rather than the excep­
tion.
, If you are willing to spend a bit of time
browsing around in surplus stores, or
going through surplus fliers and advertise­
ments , you' ll find plenty of equipment
and circuit boards that can. be bought
" dirt-cheap." Those bargain s ca n run
from bags of surplus components to sub­
assemblies to even complete pieces of
equipment. And if you like to experiment
with digita l c ircuit ry, you ' ll find th at
there 's an equally rich harvest of logic
components available .

Where to look
A good place to begin your search for

surplus bargain s without leavin g your

FIG. 1-SURPLUS CIRCUIT boards often con­
tain high -quality components worth far more
than the pr ice paid fo r the board.

easy-chair is in the back pages of Radio­
Electronics . But an even better source is
an electronics surplus retailer. That' s be­
cause you can examine and handle the
material before you buy it. You can find
surplus retailers in most of the larger cit­
ies throughout the country.

Flea market s are ano ther possibl e

source . With surprising frequency, you' ll
find electronic surplus scattered through
the tables . There are even flea markets
dedic ated to nothing but electronics and
computer equipment. Ham assoc iations,
for instance , often hold flea markets of
that type .

Choos ing surp lus components
The "grab-bag" type of surplus can be

a risky investment. Sealed in plastic bags,
it is extremely difficult to evaluate the
components, and the bag may co nta in
many unmarked componen ts , or ones
with non-standard values.

If you browse through the stores, carry
a small lighted magnifier. Many surplus
outlets are poorly lighted and there 's no
fun in trying to read the tiny labels on Ie's
and transistors under those conditions.

If you are working on a a board covered
with Ie's and discover that the only mark­
ings on them are manufacturer 's numbers,
study the layout before starting comp o­
nent removal. There are clues that can
help to identify ground pins and positive
supply pins. You might also want to go
over Kenneth H. RecoITS' article (Radio­
Elec t ronics March , 1981) " Identifying
Unmarked Ie's" and " How to Ident ify
Unmarked fC's" by Olson and Ann L.
Zevnik in the January 1980 issue .

Avoid, like the plague , boards that have
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been sprayed with a clear epoxy or a sim­
ilar coating after assembly. They may look
clean and pretty, but removing the parts
from the boards almost always destroys
them. Look for double-sided printed-cir­
cuit board s with plated-through hole s.
Except for the IC's , the components are
easier to remove than those on single­
sided board s (more on that later).

Be wary of CMOS Ie's, particularly
the 4000 series. You may somet imes find
them packaged in anti -static tubes or
plu gged int o co nductive foa m, but if
they're loose in a bin or packaged in non­
conductive plastic bags, don't even bother
with them . They' ve probably already
been zapped into uselessness by static
charges durin g handlin g .

Surplus board s covered with TTL Ie's,
and little else , are not usually worth the
time and trouble it takes to remove the
components without dam age . Besides,
most TTL Ie's can be had new for a few
cents each .

Look for boards where the resistors,
capacitors , and tran sistors have been
mounted so that they stand off the board ,
making it easier (especially with tran­
sistors) to remove the component without
heat or mechanical dama ge. At times,
you may find a board on which the tran­
sistors are mounted with a spacer collar
between the board and the component
body. Those collars are easily crushed,
without dam aging the transistor, leaving
the leads exposed and accessible.

Verticall y mounted resistors and capac­
itors are easily removed , but remember
that the leads have been trimmed so that
one is much shorter than the other.

It's also a good idea to try to get circuit
boards from the p re-IC era . Often the
monetary value of the componen ts found
on such board s far out-wei gh the price you
pay. For example , the circuit board shown
in Fig. I had two tantalum capacitors on it
that were worth more than the total price
of the board .

Tantalum capacitors come in several
cas e sty les (tubula r, di sc , teardrop
shaped) as Fig. 2 shows . Such units were
used quite freely in older equipment, and
are among the more expensive capacitors

a

when bought new. The tubular type (see
Fig . 2-a) is easi ly recognized by the rod­
like protrusio n at the positive terminal.
The negative lead connects directly to the
case .

Other tantalum capacitors may resem­
ble ceramic types , like those shown in
Fig. 2-b and Fig. 2-c . Those small tan­
talum units can be distinguished from the
ceramic types by the capacitance and volt­
age ratings, and polarity markings that
are printed on them. In most cases, you' ll
find their capacitance value to be far high­
er for their size than that of ceramic types .

You should also try to get older, com­
plete sections of equipment. They' re often
pretty cheap, and may contain reusable
multicondu ctor color-coded cables and a
wealth of high quality hardware (bolts ,
nut s, washe rs , cabl e clamps, ang le
brackets , etc).

Keep an eye out for complete power
supplies . Some of those units can supply
± 5-volts at 10 amps or more, ± 10or 12
volts, and so on. Occasionally the power
supply may have uncommitted (rectified
and filtered , but unregulated) outputs of
up to 30 volts, which is perfect for build ­
ing your own variable supply around a
three terminal regulator like the LM3l7 .
Such power supplies can often be had for
about the price you would pay for ju st one
of the 10,000 to 30,000 fLF filter capaci­
tors that they contain.

Stripping tools
When str ipping or sa lvag ing o ld

boards, there are a few tools that are es­
sential. Most of those, fortunately, should
already be in your electronics tool kit.
Perhaps the only tool you might consider
purchasing , if you don 't already have one ,
is some sort of desoldering bulb or a sol­
der sucker. Those can be had for just a
couple of dolla rs. (You might be tempted
to spring for one of those motori zed vac­
uum pump desoldering tools , but it makes
little sense to spend large sums of money
just to save a few dollars on surplus parts.
A desolde ring bulb works well and will
last for several years .) Not only are such
devices useful in salvage operations, but
they' re also handy to have around when
you accidentally bridge solder across the
traces or pads on PC boards while build­
ing some electro nics project. Other essen­
tials in the salvage operation include a set

of jeweler 's screwdrivers, needle nose
pliers, sma ll flush cutte rs, min iature
pointed-nose and spring-loaded alumi­
num heat sinks, and a low-wattage solder­
ing iron.

Stripping boards and equipment
When removing parts from PC boards,

the small jeweler's screwdrivers (men­
tioned above) are use as wedges and pries
to remove resistors, capacitors , and di­
odes, as Fig 3 shows. If there 's room ,
wedge the screwdriver between the lead
and the body of the component (see Fig.
3-a) so that the screwdriver doubles as a
heat sink.

On the other hand , if that's not possi­
ble , you' ll have to place the screwdriver
und er the component bod y itself, as
shown in Fig. 3-b. (It may be necessary to
also use a heat sink if your working with
heat-sensitive parts, like diodes.) When
that method is used to remove glass-en­
cased signal diodes and Vs-watt resistors ,
take your time and be careful. Too much
pry power can break the component.

Before applying heat to the jo int , clean
the soldering iron tip on a piece of damp
terry cloth and tin it (apply a small amount
of solder) to ensure the best heat transfer.
The small molten-solder bead that forms
on the tip of the iron causes the old solder
joint to melt almost instantly. Aim care­
fully or you may lose the bead to an adja­
cent trace.

With the screwdriver in place, flip the
board over and apply heat to the solder
joint , prying the component away from
board until the end pops free . Now the
component can be bent straight up. Free
the second end by gripping the bottom
lead (see Fig . 4) with a needle nose plier s ,
which double s as a heat sink , to avoid
strain on the component body. Then apply
heat and pull straight up.

Resistors, capacitors, and diodes with
leads bent at right angles and then sol­
dered in place can be trouble some . But ,
by using the procedure outlined in Fig . 5 ,
a lot of the hassle can be eliminated.
(Notice that the figure shows the soldering
iron applied to the component side of the
board; that will be explained shortly.)

The first thing to do in the case of bent
leads is to melt the joint and remove as
much of the solder as possible, as Fig . 5-a
shows. If there is any space between the

FIG. 3-SMALL JEWELERS' SCREWDRIVERS are ideal for component salvaging operations where
prying is necessary: in athe screwdriver is placed between the body and lead of the unit; in b it is place
under the body Itself.
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FIG. 2-TANTALUM CAPACITORS come in vari­
ety of shapes and sizes: a shows a tubular type;
a disc type is in b, and c is a teardrop shaped
unit.
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Before you begin , make sure that the tip
of the iron has been cleaned and tinned .
With heat applied, lift or gently pry the
front end of the body until it just begins to
separate from the board . Trying to com­
pletely free the turn- screw end at this
stage can snap the back pin. Move to the
back terminal and repeat the procedure ,
very carefully going back and fourth until
the compo nent pops free.

Going back and forth between the two
ends in that manner releases the unit with­
out damage. If the leads have been bent,
you will have to clean and straighten them
before attempting to free component from
the board. The above method also works
well with small transformers, ferrite pulse
transformers, and sma ll encased chokes .

A more brutal approach to component
removal is board breaking-a simple task
with plastic boards, but a bit more diffi­
cult with glass-epoxy types . If the leads
are aligned (as in Fig. 7), a whole row of
components can be freed in one opera­
tion . For this method , the first thing to do
is to etch a straight line along the row of
components with a straight edge razor (as
indicated by the dotted line).

Then all you have to do is break off the
strip with a pair of heavy-duty pliers , start­
ing at one end and working along the row.
Just try te crack the board slightly on the
first pass . Once the full length of the row
has been cracke d, go over it again , com­
pleting the break. Watch for leads that
remai n attached to the break -off strip.
(The compo nent may break on the final
bend .) By nibbling at the board with a pair
of heavy diagonal cutters, the component
can be completely freed .

PCBOARD

FIG.6-TWOTERMINALS of a multlturn tr immer
potentiometer can be freed using this tech ­
nique.

sistors-the danger of lead breakage.
Most small soldering irons have a tip long
enough to bridge the two closes t pins at
the turn-screw end of the unit, as Fig. 6
shows.
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covered that you'd been heating the wrong
connection?)

The molten-solder method can be use
to extract parts from a sing le-sided board
while working from the componen t side .
To do so, simply heat the lead of the
component with a fresh ly tinned solder­
ing iron tip and allow the heat to be trans­
ferred to the solder joint. In just a few
seconds, the jo int will be melted and the
lead can be freed from the board .

Regardless of which side of the board
you work from , use caution when remov­
ing tantalum capac itors and signal diode s.
They ' re eas ily damaged by excessive
heat.

Removing transistors from the board
without damaging them can be either ex­
tremely easy or almost impossible. Tran­
sistors mounted with the case flush to the
board are extremely difficult to remove
without heat damage to the unit, or me­
chanical damage to the leads. Prying with
a jewe ler's .screwdriver or a knife can
break off one or more leads flush with the
case . With flus h- mo unted trans istor s,
braking the board (which we' ll cover
shortly) may do the trick , but the leads
will be so short that they'll be difficult
work with.

When tran sistor s are mounted with
stand-offs or space between the body and
the board , the leads can be quickly and
safely clipped at the board surface using
flush cutters arid still leave enough lead to
allow easy installation on your project.
However, if you prefer to desolder the
unit, heat sinks should be clipped onto
each lead as it 's heated and removed.

The removal of multi-tum trimmer po­
tentiometers is easy if the right technique
is used . The only real problem here is
similar to that of flush-mount ed tran-
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compo nent body and the board , it is better
to heat the joint and push the lead further
into the hole (see Fig. Sob). That leaves the
bent portion of the lead far enough away
from the board and the solder so that it can
be straightened out (Fig. Soc).

Now when the solder jo int is reheated
(see Fig. Sod), the component lead can be
easily pulled free . Then free the other end
of the component (see Fig. S-e). If, on the
other hand, there is no slack between the
component and the board, and the leads
are bent, they'll have to be straightened
using the edge of a small knife before
attempting to remove the component.

Removing components from double­
sided boards with plated-through holes is
easier because the jo ints can be heated
from the component side of the board (as
shown in Fig . S). That makes identifica­
tion of the correct solder joint simple .
(Have you ever applied heat to a solder
joint on a single-sided board and dis-

FIG. 5-,-THE FIVE STEP PROCEDUREfor removing components whose leads have been bent and
soldered down Is shown here.

FIG. 4-NEEDLE NOSE pliers holding the com­
ponent lead double as a heat sink to prevent
possible thermal damage.
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FIG. 1D-DIVIDERS FOR THE box are made of
paneling and should be evenly spaced. Small
bottles can be used to hold various component
values.

~
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FIG. 9-DEMENSIONS FOR the side panels of
the parts box is shown here.

The two slotted end portions are made
from half-inch thick plywood and should
be cut to the dimen sions shown in Fig. 9 .
Then cut four evenly spaced slots . 1%
inches apart and Y4 inch deep, into each to
hold the pane l-board div iders. Cut the

continued on page 90

wooden boxes from scraps of plywood
and panel board . You 'll be surprised how
much easier it makes construction or cir­
cuit development. And the box can sit
next to what ever you 're working on, with
every value in plain sight at a glance .

Details of box construction, and its di­
mensio ns , are given in Fig. 9 and Fig 10 .
The partitions are spaced to hold five rows
of ten 1-% x 3-Y4 inch pill bott les . Un­
marked . inexpensive bottle s can be ob­
tained from your local pharm acy in lots of
100 or 200 . Circular self-stick labels can
be used to mark the bottles according to
value.

CUT ALONG
DOTTED LINE

PADS TOMAKE
CONNECTIONS TO
POINT-TD·POINT
WIRING

STICK·ON COPPER
TAPESFOR
NEW CIRCUIT

JUMPERS TO PADS 0 R
TOSTIC K-ON COPPER
FOR NEW CIRCUITS

A new piece of perforated construction
board can be atta ched to the contact
portion of the board using a thin plastic
(splicer) strip and epoxy glue . Once the
contact area is separated from the compo­
nent section of the board, the two pieces
of circuit board that are to be joined
should be sanded with a med ium grade of
sandpaper to provide some .. tooth " for
the cement.

If the card cage has card guides, the
splicer strip must be left clear of the card
edges so that the board does not get hung
up on the guides when inserted into the
card cage . Use 5-minute epoxy and keep
everything perfectly flat so that the card
will follow the guides.

Stocking salvaged parts
Nothing can be more frustrat ing than

trying to find a specific value of resistor or
capacitor in a large can of mixed compo­
nents. If the board s are stripped as you get
them and the components are sorted by
their values, paying attention to thei r volt­
age or wattage ratings, life in the shop can
be much simpler.

Using a cabinet with small drawers is
the usua l approach to parts storage . But if
you are developi ng a project on a pro­
toboard , or wiring up a chassis, you can
wind-up making twenty to fifty trips to
that cabinet. A better way of storing your
surplus is to build a few shoe-box sized

NEW PC BOARD

FIG. 8-PC BOARDS can be salvaged by remov­
ing the tracings and using stick-on cop per
tapes and pads for the new layout.

operation, use a straight edge to score as
deep ly as possible on both sides of the
board before breaking . Be sure to leave
enough of the trace leading to the contacts
to allow for later connection to the new
circuit without invading the cont act area,

Where components form staggered
lines or patterns, two pair of heavy pliers
can be used to break off squares or strips.
And then using your cutters, the individu­
al components can be nibbled free. At this
point, there may be scraps of printed-cir­
cuit material still clinging to the lead .
Simply melt the solder .surrounding the
lead and slide off the circuit mater ial. If
the leads are bent , follow the technique
outlined (above) for bent leads.

FIG. 7-CIRCUIT BOARDS can be eas ily
stripped using this brute-fo rce method when
components are aligned.

Salvaging PC boards
Some boards may be re-usable after

stripping , however, that's usua lly only
worth while where card-edge connectors
with gold-plated contacts are involved
and if match ing surplus socke ts are avail­
able. Once the components have been re­
moved and the board is completely 'clean
(no bits of lead anywhere), the old circuit­
board traces can be stripped with a small
air-powered or electric high -speed chisel.

The blade must be razor sharp and have
an absolutely straight edge . To strip the
board , lay it flat on a solid surface and let
the rapid strokes of the chisel peel off
printed-circuit mater ial, but be sure the
contacts of the card edge are left intact.
Now stick-on copper traces and pads can
be used to layout the new circuit pattern .
You might also want to dri ll holes as
needed to accommodate the new circuit ,
and use point-to -point wiring as do ne
with perforated con struction board .

It is also possible to cut the contact
portion of the board away from the com ­
ponent section and attach another piece of
circu it board . If you have surplus cards
with good gold-plated contacts and a card
cage to matc h, cut the card, as shown in
Fig. 8 , separa ting the compo nent sect ion
and con tact portions completely, In this
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Servicing
Cordless Telephones
A cordless telephone, like any other piece ofelectronic equipment, is bound to break down
sooner or later. This article will show you howto troubleshoot and repair the problem.

CHRISTOPHER KITE

P t 2 T HIS MONTH, WE' LLar continue our look at
troub leshootin g cord less teleph ones by
looking at our second operational test , the
dial-tone test.

Dial-tone-test analysis
At the conclusion of the ring test , dis­

connect the ring generato r and apply a
0.05-volt RMS dial tone . That is a dual
aud io -tone of 35 2 Hz and 440 Hz ,
however a single tone in the 300-3000 Hz

range may be used to simulate the dial
tone . Pick up the portable unit , set it to
TA LK , and listen for the dial tone . Also
note whether the IN USE indicator on the
base unit is lighted ; most cordless phones
have an IN USE indicator to show when
they are off-hook.

Let us agai n examine the block di­
agra m of Fig . 2 (although it origi nally
appeared last month , it is shown here once
aga in for your convenience) and analyze
what that test can show us. When the

portable unit is placed in the TALK mode,
its RF transmitter and pilot signal (guard­
tone) generator are turned on. The base
unit 's receiver detect s the RF signal and
recognizes the guardtone. Guardtone de­
tection causes the hybrid relay to go into
an off-hook state, which completes the
connection to the telephone line and turns
on the IN USE indicator.

Let's see what needs to happen for the
dial tone to be heard in the portable unit.
First , the phone must go off-hook, which
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FIG. 2-HOW A CORDLESS TELEPHONE WORKS. A block diagram of a portable unit is shown in a,
while the block diag ram of the base unit is shown in b. . .

46/49 MHz
TELESCOPING
ANTENNA

\(1.7 MHz
I FERRITE BAR

_ _ , ANTENNA

PATH FOR 1.7 MHz
INCOMING SIGNAL

46/49 MHz
TELESCOPING
ANTENNA

~~--'

(IF 46 MHz BAND
ISUSED)

TOPOWER LINE
IF 1.7MHz BAND
ISUSED

1---....----.

Troubleshooting
On ce th e opera tiona l checks have

shown a problem and narrowed it down to
a broad group of circuits, further trou­
bleshootin g will be required to pinpoint
the specific circuit that is faulty. The fol­
lowing methods should be helpful in per­
forming such troubleshooting. Due to the
fact that repair might uncover or create
new problems, it is always a good idea to
go back and repeat the operational tests
after the cordless telephone has been re­
paired.

If the portable unit will not ring from
the CALL' button on the base unit , we need
to determine whether the problem is in the
base-uni t transmitter or the portable unit­
receiver. First, let 's check out the base­
unit transmitte r.

The first measurement that should be
taken is of the RF output-level. For 1.7­
MHz band units, check ing the RF level is
rather difficult. The RF signal must be
removed from the AC power line , demod­
ulated, and then fed to a meter. We do not
recommend trying to build your own cir­
cuit for that test. Failure to completely
remove the 60-Hz AC component from
the RF signal could result in electric al
shock or severe damage to the equipment
used in demodulating and measurin g the

~~~~~--------l RECEIVE RI j 1.7OR 4.6 MHz
BAND

TO
TELEPHONE
LINE

MICROPHONE
....---'----,

SPEAKER

[I]mQ]
rn[[]m
IT][I]rn
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DIALING KEYPAD
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The earlier tests have already checked
out the RF path in both directions and
confirmed that the telephone cord is good.
The dial-tone test has even confirmed the
audio path from telephone line to the por­
table unit. This last test will additionally
confirm the audio path from portable unit
to the telephone line, recheck the return
audio path , check for voice level , and
check for distortion . The voice test pro­
cedure is summarized in Fig . 7 .

If the voice test reveals an inadequate
sidetone level , the following tests should
be conducted . Connect an AC voltmeter
to the telephone line simulator and ob­
serve the reading while talking into the
portable unit of the telephone .

Low vo ice-s ide tone - Ieve l may be
caused in either direct ion; microp hone au­
dio is fed through the portable-to-base RF
link, is coupled by a hybr id transformer to
the telephone line, and into the base-to­
portable RF link at the base unit and fed
back to the earpiece . Measuring the voice
level at the telephone line splits that path
to help isolate the cause of attenuation. If
speaki ng into the portable unit does not
cause the meter to read O.l -volt RMS , or
more , the portable-t o-base link is suspect.
Otherwise , the problem is likely to lie in
the base-to-portable link .

Voice-test analysis
If you have success fully completed the

first three tests , you should now perform a
voice test : That test consists merely of
speaki ng into the portable unit mouth ­
piece and listenin g to the sidetone for ade­
quate level and voice quality.

is checked by opera tion of the IN USE

indicator, as j ust described . When the
hybrid relay goes off-hook, it turns on the
base unit 's RF transmitter (this time with­
out ring-signal modulation). Dial-tone au­
dio from the telephone line modul ates the
RF carrier, which is detected by the porta­
ble unit's receiver and fed throug h the
audio circuits to the earpiece .

If you can hear dia l tone, both paths are
operating. If the IN USE indicator lights,
the portable-to-base path is opera ting . If
the IN USE indicator does not light , the
problem lies elsewhere . The dial test pro­
cedure is summarized in Fig. 5 .

The dial-tone test should be performed
even if the ring test should prove unsuc­
cessful. That' s because performing the
two tests can help further narrow down the
source of the problem .

For instance, if neither the CA LL button
nor 20-H z ring generator will ring the
portable un it, and neither the IN . US E

indicator lights nor the dial tone is heard ,
the problem may be in the base unit's
power supply. A defective power supply
may cause both the RF tran smitter and
receiver of the base unit to be inoperative .
Dead batteries in the portable unit could
also cause that symptom, as both the RF
transmitter and receiver of the portable
unit would then not work.

If the CA LL button rings the portable
unit and the IN USE indicator works, but
the ring genera tor will not ring the porta­
ble unit and a dial tone is not heard , the
telephone cord is probably defective.

If neither the CA LL button nor the 20­
Hz ring generator will cause the portable
unit to ring , but the IN US E indica tor
lights, listen to the portable unit for re­
ceiver hiss . If hissing is heard , it is likely
that th e ba se-unit transmitter is not
providing an RF carrier signal. If nothin g
is heard, the portable unit-receiver is like­
ly defective .

Dial-test analysis
If the ring test and dial-tone test are

success ful, the dial test should be per­
formed . If either of the first two tests is
unsuccessful , troubleshooting and repair
of the problems unearthed must be at­
tended to first.

The dia l test consists of dialing all dig­
its 0 through 9 and observ ing that those
same digits are displayed on the dial de­
coder. If so , we will proceed to the voice
test. If not , we have a dialing problem to
troubleshoot. We' ll cover that in more de­
tail later in this article. The dial test pro­
cedure is summarize d in Fig. 6.en

o
Z
oa:
I­o
W
-l
W

o
is
<l:
a:

68



RF signal. Thus, it is better to rely on
equipment that is spec ially designed for
that task; the B + K 1050previously men­
tioned is one unit that is appropriate for
such testing.

For 46-MHz band units , connect an RF
probe to a multimeter. Touch the probe to
the antenna of the base unit and read the
level on the meter while holding the CALL

button on the base unit.
For either 1.7-MHz band or 46-MHz

band units , mo st good cordless tele-
. phones should measure about 4 volts , but
a reading of even V2 volt should permit
ringing at close range . If there is no read­
ing, the base unit transmitter is com­
plet el y dead . Mak e DC voltage and
resistance measurements in the RF os­
cillator and output stages to determine the
cause of the problem .

If an RF output is indicated , we should
measure frequency error and ring-signal
modulation . Turn on the base-unit trans­
mitter without ring-voltage modul ation
and measure the RF frequ enc y error
(using a frequency counter). If the fre­
quenc y erro r is more that 2 kHz, the base­
unit transmitter frequency should be ad­
ju sted .

If the base-unit transmitter is working,
we should check that the transmitter is
being modul ated by the proper ring signal
(in the 700- to l500-H z range). The ring
signal is generated either when the CA LL

button has been pressed or when a 20-Hz
ring signal is detected from the telephone
line . It is important that that signal be of

- correct frequenc y and ampl itude , other­
wise it will not be passed by the filter in
the portable unit. The ring signal should
produce about 3 to 4 kHz of deviation . We
can measure the ring signal frequency by
using a frequen cy counter connected to a
demodulator circuit (an appropri ate de­
modulat or is provided in the 1050). To
measure the modul ation caused by the
ring signal, a deviation meter must be
used (see Fig . 8).

If all of the previous tests work, we
know that the fault is in the portable unit.
The first step in troubleshooting the porta­
ble unit is making sure that it is receiving
the signal . Transmit an RF signal to the
portable unit , modul ating it with the prop­
er ring-s ignal frequency (adjust the level
for 4 kHz of deviation). Connect a probe
to the output of the discriminator (the de­
modul ator in an FM receiver is often
called a discriminator) and measure the
AC-signal level using an AC voltmeter. It
may be wise to actually view the signa l on
an oscilloscope to make sure that it has not
been distorted in the demodulation pro­
cess .

Ifno signal is prese nt, the problem is in
the RF or IF section of the portable unit 's
receiver. Check that each of the osci llators
is operating, and check each IF signal to
make sure that the mixers are operating
properly. Most rece ivers are dual con-

SET PORTABLE
UNITTOTALK

OIAL TONE NO IN USE NO TROUBLESHOOT
INDICATOR PORTAB LEUNIT

ISHEARD LIGHTED TRANSMITTER

YES YES OK

TROUBLESHOOT TROUBLESHOOT
BASE UNIT BASE UNIT
VOICECIRCUITS RECEIVER

YES

PROCEED TROUBLESHOOT
TODIAL PORTABLE UNIT
TEST VOICE CIRCUITS

FIG. 5-EVEN IF THE RING TEST should uncover a fault, the dial-tone test shou ld be performed.

DIAL DIGITS
oTHRU 9

CORRECT ua., PULSE DTMF TONE
DIGITS APPEAR

DIALING DIALING
AT DECODER

TROUBLESHOOT CHECK TONE
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PROCEED TROUBLESHOOT TROUBLESHOOT
TO VOICE DIAL PULSING DIALER IN
TEST IN BASE UNIT PORTABLEUNIT
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DETECTOR IN
BASE UNIT

FIG. 6-TO DETERMINE if there is a problem with the telephone's dialing system, this test should be
performed.
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FIG. 7-THE VOICETEST is the final check to be performed. Once all of the tests are performed, it is
possible to t roubleshoot and repair the telepho ne.
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FIG. B-USING AN FM DEVIATION METER to
measure FM modulation. For a cordles s phone,
3 to 4 kHz of deviation should be seen during the
ring signal.

version, using two local osc illators and
two IF stages.

If the undistorted signal is present at the
discriminator, the problem is in the ring­
signal detector, audio generator, or the
speaker (some units may use a separate
buzzer for the ring signal) . Moving the
probe over to the outp ut of the ring -signal
detector, you shou ld once again get a de­
flect ion on the meter . If no signal is pres­
ent, try varying the frequency of the audio
generator. If that causes a signal at the
output of the ring -signal detector, check
the frequency where ringing occurs and
re-adjust the base unit's ring-signal gener­
ator to that frequency. If varying the audio
frequency does not produce an output the
ring-signal detector is defect ive .

If a signal is present at the output of the
ring-signal detector, move the probe to the
output of the audio generator to make sure
that an audio tone is being genera ted . If
no audio signal is being generated, the
audio genera tor is defective. If an audio

signal is being genera ted, the speaker is
probab ly defective .

If the portable rings normally from the
CALL button on the base, but does not ring
from the 20-Hz signal applied to the tele­
phone cord, we should make sure that the
telephone is actually on-hook . When the
cordless telephone is supposed to be on­
hook, measure the impedance at the tele­
phone cord (with the cord disconnected
from the line simulator or telephone line).
If the impedance is very high , the tele­
phone is on-hook. If the impedance is low
(approximately 250 ohms) the telephone
is off-hook. (If the impedance is 0, the
cord is pro bably shorted .) A possible
cause for the base being off-hook might be
another portable unit operating on the
same carr ier and guardtone frequencies
capturing the base , or a fault in the base
that is placing a low impedance across the
telephone line .

If the telephone proves to be on-hook,
the 20-Hz ring-detector circu it in the base
unit should be checke d . Apply a continu­
ous ring signal and trace the ring signal
through the suspected circui t with an AC
voltmeter. If the telephone cord is open,
there will be no ring signal present at the
input to the 20-Hz ring-detector . The ring­
detector circuit often uses an optoisolator
to swi tch on the RF tra nsmitter and
700- 1500- Hz ri ng-s ig na l ge ne ra to r.
Check whether the output of the opto­
isolator is switching . A non-continuous
ring signal should be used for that check.

If the dial tone cannot be heard at the
speaker of the portable unit when the IN

USE indicator is on , the problem must lie
in the base-to-portable link. Because we
have already checked most of the circuits
involved in the base-to-portable link dur­
ing the ring test , we can narrow down the
defective circuits to either the audio-am­
plifier-and-gate (in the portable unit) or
the voice-audio circuits in the base unit. If
a separate buzzer is used for ringing, also
check the speaker in the portable unit.

If no dia l-tone signa l is heard and the IN

USE indica tor fails to light, troubleshoot
the circuits in the portab le-to-base link .
Let's start with the portable unit.

First check the RF level using an RF
probe and a multimeter. As stated pre­
viously. most good cordless telephones
should measure about 4 volts, but a read­
ing of even Y2 volt should permit close
range operation. The portable unit is com­
pletely dead if there is no readin g . Make
DC voltage and resistance measurements
in the RF osc illator and output stages to
pinpoint the problem.

If an RF output is indicated, we should
measure the frequency error and guard­
tone modulation . If the error is more than
2 kHz, the portab le unit's transmitter fre-
quency should be adjusted . .

If the portable-unit transmitter is work­
ing , we shou ld check that the transmitter
is being modu lated by the proper pilot
signal (guardtone). It is important that that
signa l be of correc t freque ncy and amp li­
tude beca use the pilot-signal detector will
not recognize a signal that is of the wrong
frequency or too weak . The pilot signal
should prod uce about 3 to 4 kHz of devia­
tion. Using a frequency counter. the pilot­
signal frequency can be measured at the
output of a demodulator circuit, such as
the one provided on the 1050. If the pilot­
signal (guardtone) frequency is not within
specifications, adjust it accordingly and
proceed to testing the base unit. Typical
guardtone tolerance is ± 50 Hz.

If the portable unit proves to be in prop­
er opera ting cond ition, we must check the
base unit. The first step is to check that the
base unit is actually receivi ng and demod­
ulating the RF signa l. Transmit an RF
signal (of the proper frequency) to the
base unit. Modulate the RF signal with
the proper pilot-signal (guardtone) fre­
quency at a level high enough to produce 3
kHz of deviation . Also apply an audio
tone in the 300 to 3000 Hz range with an
amplitude high enough to cause an addi­
tional 3 kHz f deviation (6 kHz of total
deviation). Connect an osci lloscope to the
discriminator output of the 49-MHz band
receiver and check that the guardtone is
present. If it is, make sure that the signa l
is of the proper frequency . If the signa l
isn't present or has been distorted or al­
tered , the receiver is defective.

That' s all we have room for now. Next
time, we' ll finish up by showing you more
on how to pinpoint the cause of your cor­
dless telephone failure . R-E
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EDITORIAL
Here's how to get started as an author!

-Surely, you've got a pet project thatyou looked at and said "Hey! that
would make a great article for ComputerDigestl You mightbe right.

You write a letter to the Editor, telling what the project is, how well it
works, why our readers will want to see it, and what it's all about. If we
think it's interesting, you'll get a letterasking you to go ahead with the
project.

Now you're going to write about your project. Start at the beginning,
telling our readers why you needed it, how you constructed it, and how it
works. Since the ComputerDigest reader is knowledgeable, you can go
into detail. Explain how to connect it into the system, test it, and use it.

When you're writing about it, write to express, not to impress. Don't
worry about using "big words" or flowery language. Say what has to be
said concisely, as though you were explaining it to a friend. We do not pay
"by the word" so adding material won't enhance your income. Includea
detailed parts listwith sources for all partsused. Reference all art and
photos in the text ("See Fig. 1, etc.")

Illustrations
Draw all schematics carefully. We don't expect finished artwork, but we

want to be able to make out what you're trying to show Use a ruler and
add your lettering carefully.

We're going to need photographs. Good, clear, contrasty, sharp, black­
and-white pictures. We cannot use color photos in any form whatever. If
you lack photographic skills, we may ask you to send the project in so we
can photograph it here.

Things don't happenovernight. Nobody is going to drop everything to
rip your envelope open. Morethan one person will reviewthe material, and
a decision made.

If (what joy!) you sentwhat we wanted, a contract will be sentfor your
signature. When that comes back, a checkwill be issued by our accounting
department, and your article goes into the works.

I Nowwhat happens?
You open the new issue of ComputerDigest and see a familiar project.

It's yours, and under the title, is YOUR NAME!
Let me tell you something, that makes it allworthwhile.
You won't get rich on the payment you receive. We do pay competitively. .

It usually works out to about $100 a page. Certainly it's enough to make your
effort worthwhile, and while it isyourmoney, we recommend thatyou take
some of it and treat the wife to a good dinner, just to celebrate.

Okay. Now you know how and you know why, so put on your thinking
caps, and let ushear from you.....(J)~

J3r£~
Byron G. Wels

Editor

ComputerDlgest is published monthly as an insert in Radio-Electronics magazine by Gernsback Publications.
lnc., 200 Park Avenue South, New York, NY 10003. Second-Class Postage Paid at New York, N.Y. and additional
mailing offices . All rights reserved. Printed in U.S.A.

A stamped self-addressed envelope must accompany all submitted manuscripts and/or artwork or photographs if
their return is desired should they be rejected. We disclaim any responsibility for the loss or damage of
manuscripts and/or artwork or photographs while in our possession or otherwise.
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LETTERS
Air Conditioning?

There's a "computer room"
w here I work, that's air-conditioned
and scrupulously clean, w ith a
raised floor and recessed lighting. I
just got a new computer for home,
and have none of these
refinements. Justhow important
are they?-J. Sweeney, Stamford,
CT.

Not at all. Certainl't they'renice
to have, but for the average home
computer they aren 't at all
essential. Where critical material is
stored and run, a controlled
environment is more important. I
wouldn 't worry about that
however:

Can Anybody Help?
I own a Timex 1000 and a NRO

Earth Station. I've been looking for
a program to plot stationary
satellite positions, looking from
different parts of the u.s. Is there
such a program? Where can it be
obtained?-William Scott,
Manteca, CA.

Bill, if there is sucha program,
I'm sure we'll hear from
somebody!

The Katt's Meaow
I've been following MarcStern

w ith great interest. He's one of my
favorite authors. -Tager Katt,
Framingham, MA.

Thank's, Tager: We like Marc too.
In fact, we think he'spurrfect!

What's New?
It seems that each time there'sa

computer show something
radica lly new is added that you
just can't do w ithout. I'm sure that
from where you sit, you mustget
advance notice of w hat's coming
'round the bend. Can you give us a
hint about w hat to expect in the
new computers?-R. D. Carlton,
Manassas, VA.

Not really. The manufacturers
don 't usually like to spill the beans
until showtime, and we're kep t as
much in the dark asyou are.

Southern Comfort
Purely as an exercise, I

programmed all of the facts
regarding the Civil War into my
computer, and ran the program, to
discover that the Southwon the
war. I proceeded to debug the

program for history teaches that
the North wasvictorious. Yet try as
I w ill, I can't find a single glitch,
and the South keeps coming up
w inner. After all these years,can
history be in error?-Sam
Goodsell, Atlanta, GA.

Sam, I hate to be the one to
dash your hopes, but try having a
Yankee debug thatprogram for
you! (Insertone Rebel Yell.)

Orphans
In shopping around the several

computer stores, I frequently see
what appears to be a real bargain,
and then notice that it's the
product of a company that is no
longer in business. Is it a safe bet
to buy one of these computers?
Or am I asking for trouble?-J. P.
Sandro, Helena, Mont.

It all depends, J.P. If the store
will offer a warrantyand will stand
behind the equipment, you might
make agood deal. Just be sure
that they will honor a service
contract on the unit and that they
have the service facility to back it
up.~CD~

COMPUTERPRODUCTS
For more details use the free

information 'card inside the back cover

x-y RECORDERS, model RW-21T and
model RW201T, are precision X-Y re­
corders that allow recording on two
chart sizes.

Features include: electrostatic chart
hold with LED chart positioning lights;
high pen speed, faster then 1200 mm/
second; built-in time sweep (quartz
controlled); remote/local penlift; ac­
curacy better than ± 0.25% FS., and 18
switch-selected input ranges from
50J.LV/cm. CIRCLE 17ON FREE INFORMATION CARD

The model RW-21T uses DIN A4
format (8% x 11") and ispriced at
$1695.00. The model RW-201T uses DIN
A3 (11 x 17"). and is priced at
$2395.00.---PrimeLine, PO Box 818,
Sun Valley, CA 91353-0818.

LIGHT PEN GRAPHICS PACKAGE,
designed forthe IBM Personal Com­
puterand the PCjr, features the Tech
Sketch light pen with fingertip control
and acoil-free cord to allow precise
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and unrestricted movement. The Micro
Illustrator color software included has
the ability to store light-pen pictures
on disketteand print pictures in color
or black-and-white. The artist can se­
lect from 10 different brushstrokes and
10different drawing modes, including
lines, rays, boxes, circle, color filling,
and freehand drawing. Sixteen colors
and 16 shades are available. The pro­
gram will erase mistakes, magnify to
provide pixel-by-pixel resolution, store
up to 48 screens on diskette, and
allow binarystorage for hard-copy
printingor telephone transmission.

CIRCLE 18 ON FREE INFORMATION CARD

The light pen plugs directly into
either computer. A color graphics
board is required on the IBM-PC when
using Micro Illustrator. No extra equip­
ment is needed for the PCjr. The
package is priced at under $70, in­
cluding software.-Tech Sketch,
Inc., 26 Just Road, Fairfield, NJ 07006.

UNINTERRUPTIBLE POWER SYSTEM,
the Mini-UPS, model 26­
00-50750-3800, is designed to provide
up to six times the rated current for
very short durations, and is particularly
suited for use w ith smal l micro and
minicomputer systems that require
high start-up power for diskdrives.

CIRCLE 19 ON FREE INFORMATION CARD

The Mini-UPS always operates be­
tween the AC line and the critical load
'to provide complete protection from
all AC power problemsthat affect
small, sensitive electronic equip­
ment- problems including
brownouts, blackouts, voltage tran­
sients, and electrical line noise.

In the event of a blackout, the unit
continues to provide up to 10 minutes
of regulated power to the load from
its self-contained backup battery. Be-
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cause the backup battery isalways on­
line,output continues without inter­
ruption. Auxiliary battery packs are
available to provide an additional 250
minutes of emergency power. The
Mini-UPS is priced at $2178.00.- Sola
Electric, 1717 Busse Rd., Elk Grove
Village, IL 60007.

PRINTER, the model SP-1200, features
80-columncapacity and has a printing
speed of 120characters per second.
This serial dot -matrix printercan
provide emphasized and double-print
modes, plus superscript/subscript
modes. Both single and double-reso­
lution graphic modes areavailable, as
well as logic-seeking printing or incre­
mental printingwith high-response
stepp ing motor. Fixed-pi tch and pro­
portional-pitch modes are available.

The model SP-1200 can be used
with fanfold, roll, or cut sheet paper,
and the headcan be replaced w ithout
needing anyspecial tool. Included is
an 8-language intemational character
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font, including French, Spanish, Italian,
Swedish, German, Danish, and English.
The characters available include pica
and double-wid th pica, elite and dou­
ble-w idth elite, condensed,double­
w idth condensed, and graphic.

The model SP-1200 is priced at
$399.00.- Sakata U.S.A. Copora­
tion, 651 Bonnie Lane, Elk Grove, IL
60007.

JOYSTICK CONTROL, model 862,
with serial RS422 output, is designed
to yield high performance and easy,
compatible interfacing through most
serial ports. High performance is
achieved by providing a built-in dead
band at null and a human-engineered
exponential transfer curve that allows
the operator to peform single-element
positioningand high slew rates wi th
just a small change in the applied
force. Compatibi le interfacing is made
easyby the microprocessor-controlled
conversion that can be programmed
to meet specific user requirements for
either an RS232C or an RS422 port.

The model 862 with serial RS422

CIRCLE 21 ON FREE INFORMATION CARD

output is priced at $2000.00.-Mea­
surement Systems, Incorporated,
121 Water Street, Norwalk, CT 06854.

MODEM SERIES, the Intellimodem
model XL, model Sf,and model XTare
plug-in modem products for the IBM
Pc/XT/AT. All three modems are
300/1200 baud, auto-answer/auto-dial;
include Intellisoftcommunications
software; have unlimited on-line
telephonedirectoriesand XMODEM
protocol file transfer; operate in full or
half-duplex, and are 100% Hayes
compatible.

The Intellimodem model XL
operates in dual command role. The
user can choose between data
transmitted only, using virtually any
communication software package
written, or use the shared voice and
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data feature. Voice and dataon the
same line allows the user to switch
between the two w ith a single
keystroke, without having to hang up
or redial. It is priced at $549.00.

The Intellimodem model ST and
model XT is for userswho don't need
the application of shared voice and
data.The model ST implements the
Hayes Smartmoden 1200 command
set precisely. It is priced at $499.00.
The model XT is a minicard thatw ill fit
into all the short slots of the IBM PC/XT.
It is priced at $549.00.-Bizcomp,
532 Mercury Drive, Sunnyvale,CA
94086......m~



ZORBA
PORTABLE COMPUTER

THE EXPERTS'
CHOICE

With Bundle

VISA/MC

$1049.00

BUND LED WITH
WORDSTAR, MAIL MERG , SPELLS TAR,
DATA STAR, REPORTSTAR, CALCSTAR

DEALER INQUIRIES INVITED

OPTIONS:

• 16 BIT 256K RAM UPGR ADE

(8088 CPU) $600.00

• 800K DSQD 96TPI DRI VES

$200.00

• COM POSITE VIDE O OUT PUT

$100 .00

• SO FT VINYL CAS E $25 .00

• TUTOR KIT; $15.00

(CPM , WORDSTA R , CA LC STA R)

• SC HEMATIC SET $10.00

• 10MB HARD DISK DR IV E

$849.00
W/O Bundle

FEATURES:

• 9" GR EEN OR AM BE R CRT

• 19 INDEPENDENT 55 PR O GRAM-

MA BLE FU NCTI ON KEYS

• TWO 400K DSDD DRIVES

• 64K BY TES 200 NS RAM

• C BASIC COMPILER

• IEEE 488 BU S MAST ER PORT

• 24 .6 LBS

• CPM 2.2 OPERATING SYSTEM

• M8 0 (L80, L1B80, CR EF80)

• SO URCE CO DE OF THE BIOS

PLU S UTILI T IES

• DATA COMMUN ICA TIONS

SETUP PACKAGE

• SERIA L & PARALLEL

PR INT ER PO RT

• DAT A COMMUN ICA TION PO RT

130 Baywood Avenue , Lon gwood , Flo rida 32750
305-830-8886 800 -327-71 82

W01793
5.25 Double Sided ,
Double Density, 400K
48 TPI

CPU Board
Z80A CPU running at 4 Mhz with

no wait states
64K bytes of 200 ns RAM (58K after

CP/M loaded)
16K bytes of EPROM (2732)
can be switched in and out by software
12K available for user EPROMS

8275 CRT controller, OMA driven
1793 Floppy disk controller , SMC data
separator

Bipolar proms configure 10 addresses
Fully structured interrupts prioritized by

bipolar proms

Interfaces
• Full asynchronous RS232 port with

modem contro l. Baud rates and data
translation and protocol programmable

• Full asynchronous full duplex RS232
port with hardware handshake (for
prin ters). Baud rates and protoco l
programmable. (Serial Printer Port)

• One 8 Bit parallel port with indepen­
dent strobe and ready lines. Supports
Centronics interface with an avai lable
adaptor cab le.

• IEEE 488 Bus Master Port (ie: General
Purpose Instrumentation Bus) not Soft­
ware Supported .

• 21 Standard Software Programmable
Baud Rates: 45.5 to 19,200 BPS

Display Format:
25 lines x 80 columns
5x7 Character Font with full descenders
128 ASCII Characters
8x9 32 Characte rs Graphic Font
2K Memory Mapped Display Buffer

Spec ifications
Genera l Mechanical
and Electrica l
Width -17.5 inches (44.45 cm)
Height - 9.0 inches (22.86 ern)
Depth -16.0 inches (40.64 cm)
Weight -24.6 pounds (11.1 Kg)
Power -80-130 VAC or 190-245 VAC

50/60 Hz
170 watts max

Display
Display T ube:

9" diagona l, Green or Amber
High resolution display circuitry
60 Hz refresh rate

Bui lt-in disk interchange formats : Xerox
820 (SO, DO), Kaycomp (DO), DEC
VT-180 (SO), Osborn e (SO) and IBM-PC
(eg. CPM/86) and Televideo 802
(ReadlWrite and Format compatibility)
(Expandab le to 61 Formats)

Keyboard
Keyboard communicates serially with CPU
Detachable with 2 foot coiled cord
95 keys in standard QWERTY format
13 Key Numeri c pad
Independent Caps Lock and Shift Lock
55 Software progra mmable function keys
All keys auto-repeat after 1 second delay
All Standard cursor and termina l contro l
keys

Disk System
Control ler:
Drives :

The ZORBA users manual covers opera­
tion of the unit , all supplli ed software and
all interface and internal information. A
syste m diskette is supplied with all
system files and utilities. A second
diskette contains the sou rces for all ZOR­
BA software includi ng BIOS, SETUP,
FOR MAT, and PATCH.

Genera l Spec ifications
ZORBA is the lowest cost full feat ured
portable computer. This light weight com­
puter is rugged ly packaged in a conve­
nien t carrying case. The case surrounds
a strong inner chassis which further pro­
tects the Z80A based computer with its
two doub le sided double densit y disk
400K drives, large easy to read 9"
display screen and well design ed
detac hable keyboard.

ZORBA uses CP/M . the industry standard
operat ing system. which means that a
wide range of existing software is readily
avai lable to the user.
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UPGRADING
The cece and 64
Getting more from the CoCo and the 64.

HERB FRIEDM AN
-As the softwarefor even the least expensive
computersgets more sophisticated, the limitations of
the low-cost home-and-family computers becomes
even more inconvenient. While it was fun to record
your check file on a tape that took a few minutes to
load, the spreadsheet analysis of the partsyou need to
stock for TVand VCR repairs now becomes unweildy
and.inconvenient, taking five minutes just to load.

And one must not overlook the fact that most of the
really good software-let's call it "professional
qual ity"-is now suppl ied primarily on diskor in
cartridge form (depending on the particularcomputer
for which it's intended). Most of the newestand hottest
software for the Radio Shack Color Computer (known
as the CoCo) is supplied on disk, while the
inmterrninably slow disk driveof the Commodore 64
has resulted in more good software being released in
cartridge form. . .

But there are problems in upgrading to the newest
and the best. The cost of a single disk drive system for
the CoCo is relatively expensive both for the family and
for the service shop,while popping cartridges in and
out of a Commodore 64's user port doesn't necessarily
do the port's connectorany good.

Tworecently-introduced products however, take care
of both problemsat reasonable cost, and throw in an
extra feature or two that's particularly useful to the
programmer and technician.
. The devices we 'regoing to cover are the J & M
"CoCo DiskController" - same model for both the
Model l and Model 2 CoCos-and the Handic "Super
Box 64", a cartridge switcher and IEEE I/O for the
Commodore 64.

THE J & M SYSTEMS COCO DISK CONTROLLER plugs into
the cartridge slot of the Radio Shack Color Computer. It works
with eithe r the old or the new models.
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Getting it on disk.
Normally, it does not pay to purchase a third-party

disk controller and the disk drive separately because
the total price isabout the same as the latest reduced
Radio Shack price; actually lower if you order the Radio
Shack disk system from a mail order discounter. But the
marketplace is now awash in a sea of obsolete disk
drives that can be purchased at rockbottom prices.
Fortunately for CoCo users, while the drives might be
obsolete for the newestcomputers, virtual ly everyone
is suitable for use w ith the CoCo.

Okay,' this takes some explaining. Early disk drives
had a track access time of 25 to 30 milliseconds, which
is relatively slow compared to modern drives which
have a track access time of nominally 6 milliseconds.
Modern software (operating systems) is written to
utilize a 6 millisecond drive. If you use 6 millisecond
drive, the computer has no idea what's going on. At
best, it w ill come up with an error message such as
"DIRECTORY READ ERROR," or the computer w ill just
hang up and requirea full reset.

As always happens when there's a technological
advance, warehouses are left bulgingwith the old stuff,
and in this instance, the old stuff is diskdrives with
track access times of 25 to 30 milliseconds.

These can't be used in IBM PC's and PC compatible,
nor in'the Radio Shack Model 4:And certainly not in
the Commodore, Atari and Apple computers because
their disk drives are off in a world of theirown. Also,
many of the older drives are 35 tracks, and all new
computers except the CoCo require 40-track drives.

And so, w ith the surplus marketplace flooded with
obsolete drives, it's possible to purchase a disk drive
for the CoCo for as little as $125 (new), under $100
used. Maybe $160 w ith a power supply and case., or
you can build your own power supply fromjunk-box
parts. At these prices it pays to assemble your own
disk system using a third-party device such as the J &
M CoCo Disk Controller.

What's that? You want to know why a 35-track drive
w ith a 30 millisecond track access w ill work? Because a
35-track drive is much less read-error pronethan the
40-track models. So Radio Shack has always provided
for a 35-track drive on their budget computers. (It's

PENCIL POINTS TO THE ROM within the controller that con­
tains JDOS Extended Disk Basic.



why their earlyModel I had less diskdrive prob lems
than the later, more sophisticated competit ion that
used 40 trackdrives.)

While Radio Shack's own disk system is 35 tracks,
aftermarket disk controllers such as the J & M provide
for 35 or 40 track operation; you specify the number of
tracks when you format the d isks. If you happen to
have a 40-trackdrive you can use 35 or 40 tracks. The

~· I
,"",~~l." I

THE DISK DRIVE'S SHUNT BLOCK looks like a DIP IC except
for metal straps which shunt the terminals.

computer works just fine w ith a 35-track drive.
If you want to know what kind of surplus diskdrive

you're looking for, it must be advertised as TRS-80
compatible, (35 track) or Shuggart 400L(40 track)
compatible.

If the drive is advertised as being IBM-PC
compatible, it is probably a 6 millisecond model and

,-..,-.-.r._I."
THE RESISISTOR BLOCK looks just like a DIP IC. It is usually
located right next to the shunt block and is often marked with
its resistor value.

is perfectly suitable for use w ith the CoCo. In
combination w ith the J & M Disk Controller the CoCo
works wi th 30 or 6 millisecond drives; in fact, the J & M
Disk Controller "comes up" ready for a 6 millisecond
drive. The usermust specifically initialize the control ler
for a slower drive by entering the command RATE3
prior to using the d isksystem. RATE3 means a 30
millisecond step rate.

The J & M Controller p lugs into the program
cartridge port on the right side of the CoCo. In fact, the
controller looks like an oversize program cartridge, the
only d ifferences being that the cabinet is metal and
thereere connectors at both ends: One for connection
to the CoCo and the other for the cable that connects
to the diskdrive.

Inside the cabinet are the disk controller and a ROM
containing the disk operating system and Disk BASIC,
Disk BASIC being an ovrlay to the CoCo's ROM BASIC
wh ich provides the extra functions available through a
d isk(such as random data files, etc.)

The diskcontroller has no adjustments of any kind; all
you have to do is plug it in and connect the diskdrive.
If you have any problems it w ill be in connecting the
disk drive. Unlike Radio Shack's own disk controllers
which are for the old or new models of the CoCo, the J
& M controller works w ith anyversion of the CoCo
w ithout the need for w iring retrofits or adjustments.

All alike.

Regardless of the kind of disk drive you purchase, if it
is TRS-80 compatib le it has certain standard features :

IF THE DISK DRIVE'S PRINTED CIRCUIT BOARD has holes
drilled opposite the # 1 and # 33 terminals , pass a length of
insulated # 20 or # 22 solid wire through the holes and around
the ribbon connector. A couple of twists secures the wire and
the connector.

Among them a 34-terminal edge card connector, a DIP
socket w ith shunt straps used to select the drive, and a
DIP resistor network that resembles a 14-terminal DIP Ie.
Everything else about the disk drive's electronics might
be di fferent. but these three thingsare always the same.

The first thing is to set the drive-select connections.
Rad io Shack normally does this by pulling terminals out
of the d isk drive connector, which is a good idea if you
want to sell a product that can be taken home and put
together by an 8-year old. (This was one of the truly
great ideas for non-technical users.)

You, as a technician, w ill program the drive because:
a) it is hard to pull a terminal w ithout the proper tool
and b) Radio Shack's own cable is unecessarily
expensive (assuming you can get one).

The :0 drive uses the d isk drive's NO.2 Drive Select
connection. Locate the DIP socketcontaining the shunt.
The shunt w ill probab ly be short one jumper; this is
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normal. Though the DIPsocket has 14 terminals
providi ng 7 circuits, the jumper is 12 terminals
providi ng 6 circuits . You will use on ly the top six
circuits, those labelled HS, DS1, DS2, DS3, MX, and
blank. "Blank" is an unused circuit located between MX
and HM. On disk dr ives intended for the IBM-PC the
"blank" terminal is label led "4" for DS4. HM isn't used,
you always leave it open. Do not make a mistake and
move the shunt device down one step so the top HS
terminals are open and the HM terminals are closed .

WRAP TWO TURNS of friction tape around the ribbon wire to
protect it where the disk drive 's cabinet and the rear panel
meet.

To avoid damage, don't attempt to cut through a
shunt even though every book tells you to do it w ith a
spec ial tool. (I have never seen this tool sold
anywhere!) Instead, remove the shunt block using an IC
pu ller tool and then bend up one p in from the circuits
you won't be using.

In the case of the CoCo, DS2-meaning the d isk

THE COCO WITH THE DISK DRIVE WHEN COMPLETED. If you
want two drives, simply insta ll a second connector on the
ribbon.

drive's internal NO.2 d rive select-path is the one used
w hen the d rive is to function as DRIVE :0. (Drive select
connections in the drive itself have nothing to do with
the drive number. ) So bend outward one p in for DS1
and DS3. Then replace the shunt block in the socket,
taking care that all p ins except one pin for the DS1 and
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DS3 c ircuits are inserted; that one or more p ins have
not folded under the shunt block.

If you later decide to add a second dr ive you must
complete the d rive select only for dr ive :1 (which is
DS1 ) on the new drive, and open the MX shunt on all
d rives. MX means multiplex; If you are using only one
d rive, it is closed; if you use two or more drives, it is
open on drives. Remember, only one drive select is
closed on each d isk drive.

Doub lecheck that the resistor block is installed. Al l
d rives should be suppl ied w ith one. It is generally
located in a DIPsocket immed iately adjacent to the
shunt socket. If you see an empty socket and can't find
the resistor block-which looks like an IC, though it
might be marked 150 or 22 ohms-look in the shipping
carton as it might have been packaged separately (very
uncommon, but it happens). If you can't find the
resistor b lock, cal l the outfit that sold you the drive.

The block is always installed in the first dr ive, in this
instance, drive :0. If you have more than one dr ive, you
must remove the b lock from all drives except drive :0.

With the d isk drive's shunt set and the resistor block
installed, all you need is a co nnecting cable, w hich
co nsists of two 34-terminal insulation-displacement
(press-en) edge card connectors and about five feet of
36-conductor cable ribbon. Why 36 conductor?

THE SUPER BOX 64 is a complete three-cartr idge switch ing
system an IEEE 1/0 for the Comodore 64.

Because that's the way it's usually sold. Nick the
insulation two w ires from the edge w ithout the co lor
code and strip off two conductors. Be careful that you
don't strip the insulation from a third wire because then
you w iII be short one.

Now you must take extra care to doublec heck
everything. Note that only one end of the ribbon cab le
has a co lor code-usually red, or one edge and every
fift h or tenth wire is co lor coded . If every conductor is
a d ifferent color, the cab le is probably the wro ng stuff.
Mult i-color wi re is a heavier gauge and tends to jam in
the co nnectors- it can cause a lot of grief.

Taking extra care that the color-coded edge
co nnector is opposite the #1 connec tor terminal, use a
vise to squash a connector on each end of the ribbon
Before you squash, trip le check that the co lor-coded
conductor is on the side of the connector with the #1



and # 2 terminals. The connector end with the # 33
and # 34 terminals d oes not get a col or-coded
conductor. Don't worry abo ut what terminal is w hich; if
you simply get the co lor-coded w ire on the side of the
connector marked # 1 and # 2 the # 1 w ire is
automatically posit ioned correctly.

Install one co nnector on the matching d isk d rive
edge connector w ith the co lor-coded conductor
oppos ite the #1 terminal on the drive. Some drives
have the #1 terminal marked, some don't. It is always
the terminal farthest from the power supply plug . If you
have the drive vertically mounted in a standard
cabinet, the plug is on the bottom and the #1 terminal
is towards the top of the drive.

Some d isk d rives have small holes adjacent to the
ribbon connector near terminals # 1 and # 33. If your
drive has the holes (even one), pass an insulated # 20
or # 22 solid w ire through the hole and twist it around

OPEN, THERE 'S NOT MUCH TO SEE. A few IC 's that do the
electronic switching and an AV-6250 for the IEEE I/O.

the connector to make certai n it can't pull out. It's not
convenient to have to open the cabinet to re-install a
connecto r that's been pulled loose.

Next, protect the ribbon cab le against damage
w here it passes through the cab inet. All owing for a
slight slack, mark w here the ribbon w ill pass through
the cabinet and w rap a co up le of turns of frict ion or
plastic tape around the cab le. Don't overdo the tape.

FinallYt make certain the co mputer's power switch is
OFFand plug the controller into the cartridge slot, then
plug the di sk d rive into the bac k with the color-coded
w ire towa rds the back of the com puter.

Turn on the power to the d isk d rive and the
computer. You w ill see the J & M Systems sign-on
message indi cating it has co ntrol of the computer. Play
it safe by entering the command RATE 3 on the
keyboard . Until you experiment and find out the fastest
track access rate for your d rive, use 30 milliseconds.

The first thing you will have to do is format a d isk so
you can save your program and data. The disk
initializing comma nd lets you decide whether you
want a 35 or 40 track format. To steer you in the right
d irection, keep these figures in mind :

TRACKSDISK per d isk capacity
35 (SS) 161K 40 (SS) 184K 40 CDS) 368K CSS = Single­
Sided, DS= Doub le-Sid ed )

The Super Box 64.
The Super Box 64 is one of those devices that you 'll

wonder how you ever got along without. With more
and more Commodore programs going the cartridge
route, because the d isk system is s-I-o-v.;, the Super Box
64 takes the effort out of changing programs. BasicallYt
it is a 3-w ay electronic switch that p lugs into the
Commodore 64's user port, provid ing three user
sockets at the back of the computer. While this is
nothing spectac ular, the IEEE'I/O is.

THE SUPER BOX 64 PLUGS INTO THE USER PORT on the
back of the Commodore 64. The program cartridges are then
plugged into any of the three ports on the Super Box. The
edge connector sticking out is the IEEE I/O. Mounting feet on
the bottom of the unit raises it to the same height as the
computer so everything sits flat on the table.

The Super Box 64 is built by Hand ic, in Sweden,
where the best selling computer, as in most of Europe;
is the Commodore 64. So the computer is put to some
rather heavy use in schools and even industrYt and
many scientific devices use the IEEE bus.

So Handic built an IEEE I/O into the Super Box 64. It
appears as a standard IEEE edge connection sticking
out the side of the Super Box. For swi tches on the back
of the device select any of the three cartridge ports,
the IEEE I/O, or OFF, meaning the Super Box's ports are
switched completely at the output.

Unfortunate lYt the Commodore 64 must be opened
to enable the IEEE bus because one required
connect ion isn't availab le on the user port. ( If you have
no need for the IEEE I/O simply p lug the device into
the 64's user port.)

At the front of Super Box is a small cutout in the
metal cab inet w ith a small p in terminal sticking through.
Supplied w ith the device is a w ire having a cl ip lead
on one end and a slip -on terminal on the other. Slide
the clip lead on the p in terminal. Open the 64's cabi net
and locate a resistor marked R44. It is almost out in the
clear in front of the PROM. Simply apply the clip to the
right hand side of the resistor, route the wire out the
back of the computer adjacent to the Datssette
connector and reassemble the cab inet.

That's all there is to installing the Super Box 64. Plug
in up to three program cartr idges and your program is
ready at the touch of a button......(J)~
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BUILD A
LIGHT PEN
FORVOUR
COMMODORE 64

Heres an inexpensive and easy way
to add that "Magic Pencil."

JIM STEPHENS

- What follows is a simple light pen that can be used to
demonstrate light pen/computer operations, menu
selection and can even be used for simple design
drawings with the proper programming.

How light pens operate
In order to fully understand how a light pen works, a

few detailson how the TVcreates the picture are
necessary. Once theseare understood, the operation of
the light pen w ill seem simple. .

The picture on the screen is "painted" by a rapidly
moving light beam that starts at the top of the screen
and scans line-by-line down to the bottom. The
movement is so fast that our eyes cannot see the
change. There are 512 lines in the picture and a
complete screen picture is painted on the screen many
times each second. If the painted area of the screen is
to be white, the beam is turned on. if the area is to be
black, the beam is turned off. The screen glows when
the beam strikes the front of the picture tube. If a fast­
acting light sensor such as a simple photo-transistor
was placed near the screen, the emitted light would
trigger the sensor each time the beam went under it.
This is exactly what our light pen wi ll do.

The Commodore 64 creates its own picture
information by producing pulses that cause the picture
tube beam to scan and turn on and off at the right
time. This work is done by a specialized chip in the
computer called the "Video Interface Controller" or
VIC. The controllerconstantly reads a selected portion
of memory in the computer and converts the data from
these locations into readable characters on the screen.
More importantly the controller keeps up w ith where
the beam is located by measuring the time from
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starting the current line. It does this by incrementing
special counters in its circuitry. These counters
effectivelygive the X and Y coordinates of the beam. If
these two counterscould be read, we could tell where
the beam was located at anyone instant.

What is needed is a device that would cause the
controller to place this information into memory so it
could be read out by a special program. Thiscan be
accomplished easily using only four components.

Game Port 1 has a pin called N LP. The LPstands for
"Light Pen." If this pin is rapidly switched to ground
(negative), the controllerw ill place the contents of its X
and Y counters into memory. The X counter data is
placed into memory location 53267 and the Y counter
data is placed into 53268. If we were to peekthese
locations as pin 6 of the game port was pulsed, we
could see the contents of these locationsas they
changed from each update. This can be easily done
using the following two line program and a joystick
plugged into port 1.

10 PRINT PEEK (53~67), PEEK(53268)
20 GOTO 10

Since the fire button is connected to the Light Pen
connection of the port, all we need to do is to pulse
the fire button to update the memory locations. The
contentsare printed out each time the program goes
through line10. The fire button does not sw itch the LP
pin clean enough to produce a clear change but you
can see the contents change intermittently each time a
good pulse is obtained. If a photo-transistorwas
placed on the screen, and a smal l switching circuit was



P

FIG. 1-COMPLETE WIRING DIAGRAM. Only one gate is
needed for proper operation.

PARTS LIST

Drill a small hole into the end of the pen's cap and
insert three wires thatare about 24-inches long. These
should be flexible, insulated and multi-strand types. I
used three color coded wireswhich were from a piece
of ribbon cable. Pull about three inches of the wires
through the cap and tie a knot in these to create a strain
relief. Don't pull the knot back into the cap until ready
to assemble the complete pen.

Make sure you have a good pencil-type soldering
iron rated at 25 watts. Large soldering irons could over­
heat the pins of the IC since we are going to be
soldering directly to them.

Using the connection diagram in figure 1 and small
lengthsof insulatedwi re, solder the inter-connections
on the 74LS157. Use as little solderas possibleand do
not over-heat the pin. Notice that pins 2, 8 and 15are
all connected together. Pins 3 and 16also connect
togetheOhe 1Kohm resistor can be placed flat on top
of the ICand one of its leads can be soldered directly
to pin number4. The diagram in figure 1 shows the

R1-1000 ohm, Va-watt resistor
IC1-74LS157 two-to-o ne line multiplexer
Phototransistor-FPT 100
9-Pin subm iniature female connecto r, 24-inch ribbon
cable , Felt-tip pen body (see text).

barrel or an indentation. Remove the cap and sawoff
the end of the pen right abovethe nibs. Leaving the
nibs will allow the cap to be snapped backon.
Remove the plastic plug on the other end of the pen
and push out the wick that holds the ink. Throw the felt
tip piece awayand wash the remain ing parts.

Next, take the 74LS157 IC and clip all of the leads
down close to the IC chip. Leave about an eighth of an
inch of lead on the Ie. See Fig. 1.With the leads
shortened, the IC should readily slide into the pen's
cap. If so, you are ready to workon the pen barrel. If
the IC seemstoo large for the pen's cap, you'll need a
larger felt tip pen.Again, Fig. 2 shows how the circuit
will be inserted.

The photo-transistorcomes with three leads. The
base or B lead will need to be clipped off. Figure 1 has
a bottom view of the transistor that will help in
identifying which lead to clip.

Make the hole in the end of the barrel of the pen big
enough to insert the photo-transistor. If, after removing
the plastic plug, the hole is too large, you canwrap the
transistor w ith tape later when you insert it permanently
into the pen housing.

Solder two differentcolor light-gauge wires to the
two leads coming from the photo-transistor. Make a
note on which of the colors goes to the collector or C
lead and which goes to the Eor emitter. These wires
should be flexible and slightly longer than the barrel of
the pen. The solder joints at the transistor should be
wrapped with one turn of masking tape to keep them
from shorting together. Thread these two wires through
the end of the barrel as shown in figure 2.
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substituted for the fire button, the numbers would
numerically tell uswhere on the screen the photo­
transistor was located.

My major purpose is to demonstrate the operation
and construction of a light pen, but the final product
can be an extremely useful tool in your programming.
Those that are more expert in the field of programming
can make this little gadget do all thata far-more
expensive pen could do.

The parts count for the project isvery low. Only four
components are required to make it work. Noneof the
parts cost morethan a dollar each.

First, you need a good photo-transistor. Radio Shack
sells the FPT 100 type. This is a silicon unit w ith a built­
in lens for light gathering. The switchingw ill be done
using a 74LS157 Ie. This is an electronic toggleswitch
that switches the LP pin from high to low and back
again each time the photo-transistordetects the light
beam on the screen. The 74LS157 can be bought at
mostany electronic supply house. You 'll need a female
connector that will connect the three wires to the pins
of Port 1.There is also a little 1Kohm resistor which is
needed, but it is only used so that the keyboard wil l
work correctlywhen the joystick is plugged in.

If you have a solderless breadboard, thiswould be a
good time to use it to test the circuit before making the
complete pen. However, there are so few connections,
most pens work on the first try.

Construction.
You will need a plastic felt-tip pen with a cap that

snaps over the pointed end. These usually have plastic
plugs in the end opposite the felt tip. Proceed as
follows to constructthe light pen body.

The cap of the felt pen snaps on to cover the tip.
This is usually the result of eithersmall nibs on the

JUNE1985 - Cornputerfriqest 13



74LS1 57 as it would appear from the top with its leads
pointing down. Notice that a notch in the IC marks the
end on which pin one is found. Some ICs maynot
have the notch but a small dot placed over pin 1.

The C or collector leadwire from the photo­
transistor connects to pin 1 of the IC and the Eor
emitter lead connects to pin 2. Be careful not to un­
solder the connection made to this pin earlier. One of
the colored wires coming through the cap is soldered
to pin 2, 8 or 15also. One of the other colored leads
solders to pin 3 and the remainingwire solders to the
unused end of the1Kresistor.

Now solder the 24 inch-long wires to the female
joystick socket. This socket is sold by Radio Shack and
other outlets. The parts list gives the Radio Shack part
number. Figure 1 shows the rear of the connector that
receives the wires. This view is as though it were
plugged into the joystick port and you were looking at
it. The pins are numbered along the bottom as 6,7,8,
and 9. We will be using pins 6 through 8 only

The wire from the 1Kresistor solders to pin 6 of the
socketThis is the Light Pen connection. It is a good
idea to get some small lengths of 1/8th-inch heat-shrink
tubing to fit on these connections since they are very
closely spaced. The w ire coming from pin 3 of the IC is
the positive power connection and it goesto pin 7 of
the socket since this is the plusor positive connection
of the computer power supply The remaining wire
comes from the ground connection of the IC at pin 8
and goes to pin 8 of the socket.

After you are sure all connections are correct and
with the computer off, you can plug the connector into
port 1. Now turn on the computer. The 64 Ram System
message should come up w ithin two seconds. If not,
turn the 64 off and unplug the socket. Recheckall of
the wir ing, especially the power connections.

If the System notice comes up as it should, but the
cursor is moving across the screen on its own, then turn
the computer off since the LPpin is getting a negative
voltage when it should be positive. Again, recheck the
wiring using figure 1. Double check that the correct
leads from the photo-transistor are going to the correct
pins on the Ie. Unless you used a blow-torch on the IC
and it doesn 't look like it's half-melted, the IC is
probably OK. However, if you connected the leads
going to pins 7 and 8 on the socket backward, this can
ruin the IC if left on for more than 2 or 3 seconds. If the
cursor remains at the first location on the screen, you
are ready to test the circuit using software.

Testing the Light Pen.
Listing 1 is a test of the light pen's response to the

screen. This short routine letsyou set the intensity of
the monitor or N in order to obtain the best response
from the light pen. Line 30 is entered simply as a print
command and the control key is held down as the
numeral 2 key is pressed. This changes the character
color to bright white. Line 50 is entered also by a print
command that prints while lines (reverse spaces) on
the screen 24 times. This is done by first holding down
the Control keyand pressing numeral 9 key Then space
over 39 spaces and turn off the reverse print by
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FIG. 2-ASSEMBLY OF COMPONENTS. Note that the points
on the IC are wired point-to-point with short lengths of wire.

holding down the control keyand pressing the numeral
O.

Line 90 is a command that usesthe print character
string (19) as a command to instruct the computerto
go to the beginning of the screen. Line 100 printsa
clear line at the top of the screen to give an indication
area of the light pen readings. It does this by printing a
blankarea of 20 regular spaces. Type in the program
listing and save it. With the pen plugged in, run the
program. The screen w ill turn bright white with a dark
border. Look at the column and line numbers at the top
of the screen. These are the numbers placed in the
memory registers when the system was turned on.
Place the photo-transistor near the screen and these
numbers will start to changeas the pen is moved
around. If they do not change, turn up the brightness or
intensityof the screen. If the numbersstill don't
respond, checkyour typing of the program. If it looks
OK, turn the computer off and recheck your w iring.
Some black and white sets have a shaded plastic cover
over the picture tube. This may have to be removed
before enough brightness can be obtained.

Most likelythe pen w ill work correctly But, if the
numbers are changing before the pen is placed near
the screen, then the pen may be picking up light from
the room and the photo-transistor w ill need to be

LISTING 1 - Short routine by which to test the
operation of the light pen. The intensity of the
screen can be properly set using this program.

10 REM SCREEN INTENSITY TEST
15 REM LIGHT PEN TEST
20 REM JIM STEPHENS-NASHVILLE, TN.
25 REM C = COLUMN L = LINE
30 PRINT" [[CONTROL 2]"
40 FOR N = 1 TO 24
50 PRINT " [RVS ON] [39 SPACES] [RVS OFFj"
60 NEXT N
65 PRINT" "TAB(12)" INTENSITY TEST"
70 C = PEEK (53267)
80 L = PEEK (53268)
90 PRINT CHR$(19);"C = ";C;TAB(1 0)" L = ";L

100 PRINT CHR$(19); "[20 SPACES]"
11 0 GOTO 70

placed deeper into the pen's tip for shielding.



Place the tip of the photo-transistor near the middle
of the screen. Notice that the numbers remain within a
small range even though they are still changing. Notice
too, that the column number changes much more than
the line number. This is normal and the program will
take this into account by looking for ranges ratherthan a
specific column or line numbers. If the numbers start
changing before the pen touches the screen, turn the
brightness down.

Place the pen in the top left corner of the white area
and the column number should be in a range of
around 30 to 40. The line numberw ill be around 55-60.'
Moving the light pen down increases the line numbers
and moving the pen to the right increases the column
numbers. When the pen is in the bottom right-hand
cornerof the white area, the column and line numbers
should be around 230. If this test is successful then slip
the IC and wires into the pen cap and snap the cap
and barrel together. The light pen is now complete. You
may also improve the socket by adding the socket
shroud on the plug.

Make the Light Pen Useful.
If the Light Pen responded correctly to the intensity

test shown in Listing1,then type in the small demo
program in Listing 2 and save it. Enter RUN and the
screen will clearand present you with four options.
These optionscould have been most any menu but I
chose fruit since my mind has turned to mud and I
couldn't thinkof anything clever. This short program
shows the ability of the light pen to sense where it is
on the screen. By placing a white square in various
areas on the screen with an explanation by each, the
computer wi ll respond according to the area at which
the screen command is located. For example,you
might place the square in the lower left and write
"sound" by it. If the computer sensed the pen in that
area, it would go to a sound producing routine. In
Listing 2, four choices are provided. Ap ple, Pear,
Orange, and a comand to clearthe whole screen.
When the pen is placed over the appropriate square,
the computer responds as though it saw where the
pen was placed. It does this as follows:

Line 25 is a print command. By holding down the
CONTROL keyand pressing the numeral 2, the screen
color is changed to bright white again. This makes the
light brighter for the sensor. Line 30 is a FORNEXT loop
that prints the character string17 twenty-two times.
CHR$(17)means to move the cursor down one line.
This has the same effect as clearing the whole screen.
Line 70 tells the computer to go to the beginning of the
screen by using the print command and a CHR$ (19),
Then, by printing one "CURSORDOWN" the cursor will
drop down one line on the screen. Lines 90 through
120 print the white squares and the.words by each.
This is done in line 90 by first printing one Cursor Down
(CURS OWN) which means typing your first quote sign
and then pressing the cursor down arrow. The resu lt as
in line 70, is a reversed Q . You thentab over to column
20 and place a white square. The white square is done
by again printing a "reverse on (RVSON) which is
written by holding the CONTROLkey and pressing the

LISTING 2 - This program shows what can be
done with the light pen. This same prodecure
could be used for many other purposes.

5 REM LIGHT PEN DEMO
10 REM BY JIM STEPHENS - NASHVILLE, TN.
15 B=O
20 C =O
25 PRINT "[CONTROL 2]"
30 FORN = n022:PRINTCHR$(17):NEXTN
40 LETA$= 'fl.PPLE"
50 LETB$ = "PEAR"
60 LETC$ = "ORANGE"
70 PRINT CHR$(19); "[CURS OWNj"
80 PRINT " CHOOSE YOUR FAVORITE FRUIT"
90 PRINT "[CURS OWNj TAB(20)"ONj[5 SPACES)

[RVSOFF)"A$; "[3 CURS OWNj"
100 PRINT "[CURS OWNj TAB(20)"[RVSONj

[5 SPACES][RVSOFF)"B$;"[3 CURS OWNj"
110 PRINT "[CURS OWNj" TAB(20)"[RVSON]

[5 SPACES)[RVSOFF)"C$;"[3 CURS OWN]"
120 PRINT "[CURS OWNj" TAB(20)

"[RVSON][5 SPACES][RVSOFF) CLEAR
SCREEN"

130 Y = PEEK (53268):C = C+ 1:IF C = 1 THEN B= Y
140 IF B=Y THEN GOTO 130
150 IF Y> 190 AND Y< 210 THEN GOTO 10
160 IF Y> 70 AND Y< 90 THEN 220
170 IF Y> 110 AND Y< 130 THEN GOTO 230
180 IF Y> 190 AND Y< 210 THEN GOTO 10
190 B=Y
200 PRINTCHR$ (19); "YOU CHOSE THE";C$
210 GOTO 130
220 PRINTCHR$(19) ; "YOU WANT THE"

A$:B=Y:GOTO 130
230 PRINTCHR$(19); "SO YOU WANT A";B$: B=Y:

GOTO 130
240 B=Y
250 GOTO 130

Numeral 9. You enter spaces (which are now white)
then again hold the CONTROL Key and press the
numeral 0 key for a reverse off (RVSOFF). The word
'APPLE" is printed in response to the A$ and then three
cursor downs are printed inside the quotes to make
the cursor drop on the screen 3 lines. This is repeated
in lines 100through 120 to place the white squares and
words in the appropriate places.

Lines 200 through 230 are the routines to which the
program jumps when it has read the value of the light
pen registers. The printing of the CHR$ (19) simply tells
the computer to print on the first line of the screen.

Place the pen on your choice and watch the
response of the computer at the top of the screen.
Lines150 to 180 of the program checks the rangeof the
line coordinate and lines 200 to 230 prints the
appropriate responses. The "clear screen" option was
included to demonstrate that most any operation can
be executed by just a touch of the screen.

Summary
The light pen shown here is not as exactas those

$200 units. Neitherare muchgood without the proper
programming however. I thinkthat this small
inexpensive unit can be made to be moreexactand
more useful by good software routines. .....m~
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SOFlWARE
REVIEW
SmartKeyll Plus (IBM version tested)

.SmartKey II Plus is a key definition program for CP/M
and PC/MS-DOScompatible computers that positions
itself between the keyboard and the computer's input
buffer. It intercepts keystrokes so the user can redefine
one or morebefore sending them on to the computer
or the applications program.A user-defined keystroke
can represent just one or up to 30,000 characters, the
precise limitation depending on available user RAM or
how much RAM the user decides to reserve for key
definitions. (Key definition is a synonym for what is
commonlycalled a macro.) For example, BASIC
programmers can swap the ";" and "." symbols so that
the more commonly used "." is unshifted while ";"
becomes the shifted symbol. By the same definition
procedure, the Alternate-H keys might be redefined to
provide a complete letterheading, or even a form
letter to be called up by simply touching two keys.

Almostevery key, and all their Alternate, Control and
Shifted values can be redefined. Also, Smartkey II Plus
has its own SuperShift key-usually the tilde (~), but
which can be user-selected-so that no desired
redefinition wi ll conflict with an application program's
use of the same key or combination of keys. One
popular key redefining program uses virtually every
combination of theA, Band C characters for internal
use, preventing a definition of the keys so that
Alternate-A means DIR A :, Alternate-Bmeans DIRB.

The power
The real power of SmartKey II Pl us is anon-screen

w indow that breaks into the normal screen displayof
the application program and shows everything going
on with SmartKey II Plus independent of the
applications program. The w indow permits the user to:
define a key at any time without disturbing the
program; record keystrokes for use at a later time;check
a key's definition at anytimew ithout d isturbing the
program: correct a definition; and nest definitions.

When the definition is called, the word DATE would
be automaticallyentered on the screen, and then the
computer would wait for the date to be entered from
the keyboard. The <RETURN> following the keyboard
entry would resume insertion otthe definition:
CUSTOMER No. would be inserted and the definition
would again pause for keyboard entry of the
customer's reference number: The <RETURN>
following the keyboard entry would resume the
inventory program.

Actual programming of the definition can be done
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on-the-fly by simply touching what is called the
SmartKey-the ". If" is touched once SmartKey II Plus
breaks awayfrom the applications program and
displays its window. After the definition(s) is entered,
touching the SmartKey a second time programs the
definition into a key and returns control to the
application program or the disk operating system. If the
actual" key is required for the program the user simply
touches it twice in rapid succession, which causes
conventional entry of the symbol. If the" is commonly
required for your own programs or word processor,
you can reconfigure SmartKey II Plus to use a different
symbol for the SmartKey.

One unusual strength of SmarKey II Plus is that
definitionscan be programmed in ASCI I-decimal or
HEX-which permits the IBM PC's international, math
and Greek characters to be available as a single
keystroke that feeds both the screen and the printer. For
example, the infinity symbol (ASCII 236) is not
available directlyas a key, nor is the Omega symbol
(ASCII 234)which represents resistance to electronic
technicians, but by using SmartKey II Plusyou could
put infinity on, perhaps, the Alternate-I key, and Omega
on the Alternate-O key. However, ASCII definitions were
possib le only through definition files created with a
word processor, although the manual sort of implies it's
possible to do on-the-fly. (It is not really made clear.)

SmartKey II Plus is supplied with a program called
SmartPrint II Plus which also is transparent to the
application program, only this time the program is
positioned between the application program and the
printer. SmartPrint II Plus automaticallyallows use of
mostconventional rnatrix printer functions such as
wide, emphasized and condensed printing, as well as
superand sub scripts. Unlike SmartKey II Plus,
SmartPrint II Plus cannot be programmed on-the-fly
because it is rea lly a translation program, and a
translation/definition file for your particular printer must
be created, or you can use one of the supplied printer
definition files. However, again the defintions can be
created directly on the screen in a window and then
saved as a file. Alternately, you can create the definition
file with a word processor, but once again it's easier
using SmartPrint II Pl us' window.

SmartPrint II Plus commands can be imbedded in
almost anykind of applications program-word
processing, database, spreadsheet, whatever. The
printercommand is anything following the reverse slash
("\"), as the control key. For example, \w turns wide
print off. In the line "This is \Wwide\w type," the word
wide would be printed in large type.

While SmartKey II Plusand SmartPrint II Plus can be
loaded beforeor after anapplications program, some
RAMdisk software hangs the computer if SmartKey II
Plus is loaded before the RAMdisk driver. If this
happens to you, simply rewrite yourAUTOEXEC.BAT
file so the RAMdisk is loaded before SmartKey II Plus.

Otherwise, both programs proved reliable and
superb performers, both being notably easy to use.
SmartKey II Plus (Includes SmartPrint II Plus), Software
Research Technologies, Inc. Suite 211, 3757 Wilshire
B'lvd., LC?s Angeles, CA 90010......(J)~



ADVERTISEM ENT

SUPER TECH'S

$10,00000

RCA CHALLENGE
JUST ONE SUPER TECH MARK IV

- AGAINST-
ANY FIFTEEN RCA FACTORY ENGINEERS

Who underst ands RCA TV sets better than the engineer ing team that designed them? The answer is no one. Who has the finest, most qualified engineer­
ing staff in the Tvindust ry? We think RCA does. If we thought otherwise, we would have selected someone else to chall enge!

Yet the fact is, we are thoroughly conv inced that just one " average" tech nic ian using a Super Tech computer can diagnose nine RCAcolor TV sets (CTC
85 thru CTC 118) down to c ircuit level, before any fifteen RCA factory design engineers ca n do likewise to just three.

SUPER TECH WILL GIVE THE RCA ENGINEERS
THREE TO ONE ODDS
AND STILL WIN

. ,
We'r e willing to start out with twelve RCA co lor sets. Let RCA " install " two major flyback, sta rt up, shut down related prob lems of ariy type in each, so as
to make eac h set as diffi cult to diagnose as possible, with out mis-wiring the set. Let Diehl Engineering do likewise, so that each set will now have four
majo r problems.

By drawing straws , Diehl Engineering will "select" nine sets and, RCA will inherit the other three to diagnose.

All four problems in a given set must be accurately diagnosed before the next set can be looked at. All sets may be " modif ied" to employ a " bolted in"
horiz output transistor prior to the contest, which will be held at Diehl's facilities in Amarillo, Texas. RCA may use any amount of " other" test equipment
that is presently available to any independent TV shop. Diehl Engineering agrees to use nothing more than a Mark IV Super Tech, an I HV probe and an
RCA senio r volt ohmist (what else)!

If we fail to accurately diagnose all NINE of our sets. ,

before RCA can diagnose their THREE .
We will hand the RCA team $10,000 in cash.

Diehl Engineering reserves the right to publicize the results .

With Super Tech , all we have to do is remove the horiz output transistor , plug in Super Tech's interface plug, make one
ground connection then, push four buttons. Within sixty seconds (per set), inc luding hook up time, we will accurately
diagnose all four problem s down to ci rcui t level. Sixty sec onds x nine sets = nine minutes ! Lord only knows what fifteen
RCA engineers can do!

Shouldn't you be using a Super Tech Computer?
At 'only $99500 can you afford NOT to be using one!

(Also notice our ad on service lite rature. See our ad on page 75 .)

Nothing Can Compete With A Super Tech
No Matter How Good It Is ... No Matter Who Is Using It!

Visa , Master Charge and C.O.D. orders welcome. .

Phone (806) 359-1824 or (806) 359-0329
DIEHL ENGINEERING • 6004 Estacado Lane • Amarillo, TX 79109

CIRCLE 282 ON FREE INFORMATION CARD

ADVERTISEMENT
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HOBBY
CORNER
Generating 60-Hz clock pulses
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EA~L "DOC" SAVAGE, K4SDS,
HOBBY EDITOR

WHEN YOU'RE VERY YO U NG, YO U FOR­

get th ings simply because th ere 's
so much to learn. Later, yo ur mem­
ory fails because th ere are so many
things to do. And st i ll later, you
fo rget because there are too many
things to remember! I probably f it
into all three catego ries, but I get
by, with a little help!
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and ot he r shor twave bands . Fo r
example, it can be a big help in
lo cat in g th e bu lleti n and code
pract ice t ransmissio ns of W1AW
(at 3.58, 7.08, and 14.07 M Hz).

Now back to our clock . Let 's say
that yo u have an AC- powe re d
clo ck-the type that gets its timing
from th e AC line-and yo u want to
install a backup batt ery sup ply in
th e clock (as di scu ssed in t he
March, 1985 issue). Altho ugh the
backup supp ly can provide t he
vo ltage to power the clock, it can't
supp ly the 60-Hz signal needed to
maintain proper tim in g.

By using th e circ uit in Fig. 1 in
conjunct io n with the back up sup­
ply, your clock wi ll be able to keep
the co rrect ti me even w hen t he AC
power fails. That 's all there is to it ,
Dan ; Good Iuck and thanks fo r re­
mind in g me.

Control circuits
Ma ny have asked qu est i on s

abo ut control ci rcuits of on e ki nd
or anothe r th at can be used to op ­
erate a variety of dev ices w it hout
havin g to walk over to th em and

Dan Sutch (FL) sent me a gentle
reminder th at I'd prom ised to pass
alon g a circuit that gene rates a 60­
Hz signal for use in batt ery-op er­
ated clocks. So here it is- a little
late, perhaps , bu t still useful,

The ci rcu it shown in Fig. 1 is
commo nly used to p rov ide a 60-Hz
clock pul se fo r timing pu rposes.
Its clea n and stabl e sq uarewave
output is often used in battery-op­
erated clocks like th ose fo un d in
auto mo biles. And alth ough a 12­
vo lt supply is shown, t he circuit
can op erate from supplies of 6 to 15
vo lts .

The valu es of th e capacitors and
resistor can be varied ove r a rea"
sonab le ran ge. Th e 5369 CMOS
osc il lato r/div ider and the co lo r­
burst crysta l are th e ty pe co m­
monly used in televisio n sets. Both
part s are inexpensive and readil y
availab le. The pl acem en t of t he
part s and w iring meth od is up to
yo u.

Note th at in add ition to t he 60­
Hz output, th ere is another output
of 3 .5~ M Hz. You may find th at
useful as a mar ker signal on ham
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6460 West Cortland Street
Chicago . Illino is 60635 • 312/889 -9087
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For more information contact your
B&K-PRECISION

distributor or write for specifications.

Model 2816 $150
Same features as 2807 with 0.25% DC
accuracy.

New from
B&K-PRECISIO"

Auto/manual
ranging DMMs

fromS75
Model 2806

• Autoranging on volts and ohms

• Manual ranging on amps

• 0.7% DC accuracy

• 500 hour battery life

• Cont inuity test beepe r

• Diode check
• Transient and over load protected

• High energy fuse

Model 2807 $115
Manual or autoranging on volts and ohms
with 0.5% DC accuracy.
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shown in Fig. 4-c. However,
switches with up to 12 contacts
(SP12T) are not uncommon. That
type can be used to turn on several
different devices one at a time.

Incidentally, you may have won­
dered how two switches are wired
so that each has complete control
over a single light. The answer is to
use two SPDTswitches connected
as shown in Fig. 6. You should be
aware, however, that electricians
don 't call them SPDT switches,
the y call them lithree way" switch­
es. (So, if you need a replacement
for that type, you know whatto ask
fo r!)

Next time, we 'll look at other
components (relays, tr ansistors,
and SCR's) that are used as swi tch­
es. And we' ll eventually replace
th e connecting wires w it h such
things as sound, light, radio waves
(RF), and magnetism. And we'll
also get into some practical ap­
plications that you can use.

So stick around fo r the fun. And
don't forget to send in your favor­
ite control circuits. R-E

FIG. 5

Of course, a switch can have
more than one pol e. Double-pole
switche s, like those in Fig. 5, are
like having two single-pole switch­
es tied together and operated with
one handle or button.

Figure 5-a represents a DPST
switch. The dashed line indicates
that the two parts ope rate to­
gether. Such switches can be used
to either control both the positive
and ground input to the device or
two separate devices simul­
taneously. In Fig. 5-b , a double­
pole double-throw switch is
shown .

give them a push, pull, or kick! .
Since all of the inquiries have a
co mmon thread-the desire to re­
motel y control so me device-it
appears that a roundup of control
circuits is in order. So, during the
co mi ng mon th s, we 'll set aside
some space in " Hobby Corner" to
exp lo re a var iety of control cir­
cu its.

We'll start with the basics , to
make sure that we 're all together.
Later, we 'll get into more complex
circuits that are easy to build, and
yet have a variety of uses. You are
invited during thi s time to send in
any control circuits that you've de­
veloped or have used, so that can
be shared w ith others.

Well, let 's get th e basics out of
the way, so we can move on to
better things. The simplest control
circuit (see Fig. 2) is a simple
switch connected by wire to the
device to be controlled . Of
cou rse, the most important part is
the switch , which can be one of
several types: momentary or latch­
in g, rotary, push-button , or tog­
gle.

A momentary switch is one that
remains open o r closed only as
long as it's held down-release it
and it " springs" back to its original
position . Fig. 3-a shows a normally
open (NO) momentary switch and
Fig. 3-b shows a normally closed
(NC) type.

When the switch in Fig. 3-a is
pressed in the direction of the ar­
row, it completes the circuit, sup­
plyin g power to the device to
which it is connected. The switch
in Fig. 3-b works the opposite way.
Either switch remains in the posi­
tion to which it is set only as long
as it is held in that posit ion ; re­
lease it and it reverts to its original
po sition.

Most switches "latch" (stay) in
the position into which they are
pl aced (awall sw itch, for example).
Figure 4 shows several versions of
the latching switch. Figure 4-a rep­
resents a sing le-po le, single-throw
(SPST) switc h . It can control onl y
o ne leg (posit ive or negative) of a
single circuit.

Figure 4-b show s a single-pole,
double-throw (SPDT) switch,
w hich can be used to tu rn on LMP1
or LMP2 dep ending on which way
the switch is flipped. A single­
pole, 4-t h row (SP4T) switch is
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COMPUTER
CORNER
MSX:, A chance for Japanese computers?

LOU FR~NZEL

CONTRIBUTING EDITOR

EVER SINCE TH E PERSONAL-COMPUTER

busi ness bega n in the mid 1970's,
market researchers and cons u l­
tants, the press, and the industry
in gene ral have bee n p redict ing
that t he Japanese wo uld come in
and b low t he competition away.
Afte r all, the Japanese are leaders
in the consumer-electron ics fie ld,
and home computers clearly fal l
into t hat catego ry.

No one disputes Japanese domi ­
nance in such areas as TV's, VCR's,
stereos, and the like. They are
stro ng technically and ce rta in ly
have the capabilit ies to produce
high-quality, low-cost hom e com­
puters. So, w hy haven't t hey?

Act ually, they have! Over a do z­
en Japanese manufacturers make a
variety of o utstanding computer
prod ucts, but most of t he m are
sold in Japan. (Persona l co mputers
are just as mu ch the rage in Japan
as they are in Un ited States.) In
fact, the Japanese compute r mar­
ket is co mparab le in size to the
A m e r ic an mark et ---,- and t h at:'s
enormous!

With the ir semiconductor ca­
pabil ity, low- cost labor, and high
productivity, the Japanese could
easily bui ld a computer that wou ld
be a tough competitor to Amer­
ican bui lt machi nes. Yet, to date,
they have so ld few computers,
b us iness or otherwise, in t he '
United States . According to the

~ statistics , Japanese computers rep-
z resent on ly about 2% of the tota l
~ U.S. market. But why aren't theo Japanese doing what everyone ex-
~ pects them to?
ui

6
(5 A look at the problem
C? The difficu lty lies not so much in
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FIG. 1

tech no logy and manufactur ing,
but in d istribution and software.
A lthoug h new technologica l de ­
velopme nts do affect the comput ­
er business, they do so to a lesser
degree than do marketing power
(distrib ut ion) and the avai lab le
software.

The computer market has reach­
ed a poi nt where it takes tre me n­
do us amo u nts of m o n ey to
promote and sell personal com­
pute rs , and to gai n v isibi l ity
amongst the clutte r in today's mar-

, ketplace . Theref ore, t he compa­
nies with largest advertis ing bud­
gets and the best retai l d ist ribu­
t ion system win hands down.

Take, for instance, the success
t hat IBM has w ith its perso na l
computers, li ke the PC and .Xf.
While t hey are excelle nt ma­
chines, they are not w hat yo u'd
cal l exciting or lead ing-edge; nev­
ertheless, IBM sells many of them .
The reason they sel l so many of
their machi nes is because of their
superior marketi ng, and distribu­
tion capab il it ies- not to mention
the ir excel lent reputat io n andirn­
age. Few competitors, includi ng
the japanese, can match th at.

The other majo r area where t he

japanese are having di ffi cul ty is in
software . They have been ineff ec­
t ive in that area, and the language
barrier is certai nly a problem. As a
result, th e lapanese have reli ed
heavil y o n A merican sof tw are
efforts in modifyi ng existi ng pro­
grams to make them compat ible
(whe re possib le) w it h japanese­
made machines. W hile usin g ex­
isti ng softwa re seems to be' a rea­
sonab le strategy, it has not wo rked
we ll fo r them .

Personal compu ters genera lly
do not sell we ll unless th ere's a
sig nif ica nt amount of softwa re
availab le to suppo rt them. On the
ot he r hand, few software w ri te rs
are w illi ng to create programs fo r
mach in es w ith a quest io nab le
sales vo lume.

Possible solutions
Although the japanese are hav­

ing thei r problems, you can expect
to th em conti nue to explore new
ways to become more visible in
t he U .S. market-and th at 's no
easy job . ,For tu nately (fo r them).
they don't give up easily.

There are many d ifferent operat­
ing syste ms, etc. used in Ame r­
ican-made computers, and each is
di ff erent in some w.ay. The prob ­
lem here has been wh ich mach ine
to em ulate , and w hat softwa re
shou ld it use?' ,

A standard wou ld greatly sim ­
plify the things and permit many
lapanesecom pani es to build com­
puters that wo uld give American
manu f act u rer s a ru n for thei r
money.-S uch a standard-at least
for the low-end , hom e-com pu ter
market-has bee n p ro posed by

continued on page 90
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ATTENTION
TV TECHNICIANS
Diehl Engineering, the same people who conceived, designed and now
manufacture Super Tech diagnostic computers for analyzinq start up,
shut down, flyback and flyback related circuits, now has something
else that will make your job faster, easier and much more profitable.

ANEW
. '

PUBLICATION
You might say that our monthly Technician / Shopowner newsletter is
an all out training program for those who are already working in the TV
service industry, a~ well as for those who soon plan to be doing so.

Each month we take at least one concept, circuit or function and totally
disect it. We then explain every conceivable aspect in plain and simple
English. When we are finished, you not only understand the operation,
you also understand how the operation, "inter-reacts" with allot the
other circuits that it is related to.

Once every aspect of operation has peen explained, we show you how
to break the' subject down into sections . Then, show you how to
troubleshoot each section on an individual basis.

Because of the manner in which our pulication is written , the subject
knowledge that is gained in each monthly issue is so broad, that it
" spills over" into your every day troubleshootinq routine.

Our Technician/Shop owner monthly newsletter is 100% devoted to
the 1V technician . It contains nothing but pertinant information on TV
repair. We do not sell advertising space. Those who subscribe, do so
because'of its technical content, which we pledge to be far superior to
anything else that you can obtain.

Each monthly issue (manual) contains up to 68 pages filled with
schematics, diagrams and illustrations that relate to the very circuits
that you are seeing todaywe do notteach this year's chassis, we
realize that you are seeing sets that are five, ten or even fifteen years
01d . .

Our newsletter is not a collection of part numbers that cause specific
problems in specific chassis when they fail. Instead, we explain what
each indiviual component in a given circuit does, what purpose it
serves, 'and what effect it will have if and when it fails.

Our subscribers can look at any resistor , any capacitor, any diode, any
transformer, etc., in any circuit, and know exactly what purpose it
serves. They will know what turns the circuit on, what turns it off, why
and when such action occurs, and what happens'if a specific action
does not occur.

Our subscribers will no longer have to be content to know that R421
causes a particular chassis to shut down if it becomes open, they will
know why it does.

Our subscribers will no longer run around in circles hoping to stumble
over a "bad" component, they will know exactly what they are looking
for, and , - - how to find it!

When it comes to troubleshooting color TV sets, we have introduced
more, innovative techniques than any other firm in the world (including
manufacturers).

In case that amuses you, consider this: .
Everyone else in the industry is telling you to probe here and there in
this chassis, there and somewhere else in another chassis, in hopes of
isolating the actual circuit that has failed. Conventionally, one specific
technique that works for one chassis may do nothing but smoke com­
ponents in the next.

Yet, while others have been teaching "conventional " techniques
(usually a different one for each chassis), we at Diehl Engineering

ADVERTISEMENT

designed a computer that will isolate the defective stage in any hi­
voltage circuit that employs a horiz output transistor (including Sony).
With our Super Tech computer, you push the same four buttons no
matter which set you are working on. Any brand, any age any chassis,
Super Tech will give y?U an accurate a,"!swer.(~ee our ad on p~ . 71)

We are not implying that those who teach " conventional" techniques
are technically incompetant. Far from it, some of them are brilliant! We
simply have C! new and much easier way of looking at things. Ours is
easier to understand and far more versatile. Because of the manner in
which we present it, the retention level is also higher (according to
those who are now using our literature). .

Any staff that can design a computer that can analyze any hi-voltage
circuit (except for those which use a trace and retrace SCR i.e. RCA
CTC 40-81) must surely have a thorough 'knowledqe of ail circuits .
Soon we will release similiar computers for vertical and audio circuits,
another for tuner, IF, AGC, video, blanking, ABL, Chroma', matrix and
CRT, and still another for troubleshooting VCRI. . .
The point is, we at Diehl engineering understand circuitry. We also
know how to explain circuitry in such a way that it is easily understood.

Each month's lssue is prjnted in the form of a manual. Each manual is
pre-drilled so that it can be filed in a 3 ring binder for instant reference
(the 3 ring binder is not provided).-

The First Issue covers resistors, capacitors, diodes, inductors, tran­
sistors, IC chips and time constant circuitry. It explains how each com­
ponent works, why it works, why it fails, and how each component
relates to the overall circuit, all in plain and simple, down to earth,
everyday English, without the useot mathmatical formulas. After
reading this issue, you can look at any component' in any circuit and
truly understand what it does, w!ly it does it and what will happen if it
doesn't do it; right down to each individual resistor, capacitor, and
diode.

The Second Issue covers SCR driven hi-voltage circuits such as those
used in RCACTC40-81, Philco, Coronado, Bradford, etc. After reading
this issue, this circuit will become no more complex ' than simple
amplifier . Over 30 illustrated schematics are used to teach this circuit
in absolute detatl, Such things as HV regulator functions , shut down
features, etc . are thoroughly explained.

The Third Issue covers RCA LV regulator circuits (CTC 85 and up). It
explains how each individual component operates, what it does, when
it does it and, how to effectively troubleshoot the overall circuit.

Our no paid advertising policy makes our newsletter a little more ex­
pensive, but it also gives us "cover to cover" space for nothing but per­
tinant technical lntormatlon on TV service. At $9.95 per issue .:a twelve
month subscription costs only $119.40. Very economical, considering
that its technical content is equai to a "full blown" study course on TV
repair. If you wish, you may try 'the first three issues for only $21.00
Oust seven dollars per iss~e , a savings of $8.85 off the regular price).

For immediate service on C.O.D., Visa, or Master Charge orders:
Phone (806) 359-1824 or (806) 359·0~29_

If you are looking for help· .. we have It!
DlehlEnqineerinq, 6004 Estacado Lane, Amarillo, Texas 79109.
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New and Used Electronic Test Equipment
Sales. Service • Rental. Leasing

• Battery operated
• 3 '1, digit LCD display
- Range 1 PF to 2,000 UF
• 0.2% basic accuracy

GLOBAL

MODEL 3000

$139.00
ADD FORSHIPPINGAND INSURANCE
$0 to $250.00 $4.50
$251.00 10$600.00 $6.50
$501.00 to $750.00 $8.50
$751.00 to $1000 $12.50
over $1000.00 $15.00

$259.00 lAG·120B

MODEL 3010
• Sine, square and triangle output
• Variable and fixed TIL outputs
• 0.1 Hz to 1 MHz in six ranges
- Typical distortion underO.S%from 1 Hz to 100

KHz
• Variable DC offset
• VCO input for sweep tests

$145.00

n~
VARIABLE
TRANSFORMER

MODEL 3PN10l0V
RAG CARRIES THE COMPLETE STACO
VARIABLE TRANSFORMER LINE

CALL US WITH YOUR REQUIREMENTS.

JmjJi1
Audio Sine/Square
Wave Generator
- Distortion from <0.03%
• 10Hzt01 MHz

MULTI­
FUNCTION
COUNTER

MODELWD-7~
.SHzt012SMHz $25900
• 8 Digit LED Display •
• Period Measurement S Hz to 2 MHz
• Totalizes to 99,999,999 Plus Overf low
• Frequency Ratio Mode
• Time Interval Mode
• Switchable Attenuator & Low Pass Filter

PRICE

$35.00

$39.00

$59.00

$30.00

• Masler Charge
.VISA. COD

• Money Order I ~.. i
• Check ..-

COD's extra (required 25%deposit)

$319.00MODEL 1650

~ .;

. ~::.... ':---?-.-~..~ ~: ~

r , i _ ...0" 'r

. .
- ' -,

• Functions as three separate
supplies

• Exclusive tracking circuit
• Fixed output 5 VDC, 5A
• Two a to 25 VDC outputs at a.5A
• Fully automatic, current-limited

overload protection
• + and - terminals of each output

are fully isolated, in all modes
• All three outputs may be con­

nected in series or parallel for
higher voltage or current

BJjl:@#"TRIPLE OUTPUT
POWER SUPPLY

$125.00

DC POWER
SUPPLY

ELECTRO INDUSTRIES. INC .

MODEL ATIENUATION BAND WIDTH (MHZ)

2904 10X 100

2901 10X/1 X 100/5

2205 10X 250

2960 10X 60

CALL US TOLL FREE

1-800-732-3457
IN CALIFORNIA TOLL FREE

1-800-272-4225

MODEL 1301 $198.00
• Fully regulated triple output
• Fixed 5VDC, 1A
• V1 + 5 VDC to 18 VDC .5A
• V2 - 5 VDC to 18 VDC .5A
• Fully automatic current limit ing

$369.00

:;:Polaroid 08-34

MODEL 3002A10-30 VDC/0-2A

Now you can get an instant
picture in black & white or color
from any oscilloscope screen.
Includes CRT hood.
*Large hoods also available to fit
computer terminals and CADI
CAM screens.

GLOBAL SPECIALTI ES
TRIPLE OUTPUT POWER SUPPL Y

I - PROBI 0 -II P b'''M&IIIR SCI oscope ro es

IPOWER SUPPLIES

RAG ELECTRONICS, INC. /21418 Parthenia Street I Canoga Park, CA91304/ 1-818-998-6500

LEAI:ER
Instnxnents Corpoearoo
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SCOPE SPECTACULAR
I@t1a~!~£i~J. PORTABLE OSCILLOSCOPES I

MODELV·212 $461.00
DC to 20 MHz, 1 mV/div, Dual Trace
Features 6" Rectangular CRT
Full 2 year parts and labo r warranty (w/two
X10 probes).

MODEL V·222 $536.00
DC to 20 MHz, 1 mV/div, Dual Trace, D.C. offset for
DMM Output, Verticle Mode Trigger
6" CRT (w/two X1 / X10 probes).

MODEL V-422 $694.00
DC to 40 MHz,
oth er features same as V-222 (w/two X1 / X10 probes)

Model V-1050F shown

MODEL V·l050F . $1276.00
DC to 100 MHz,.5 mVidiv, Quad Trace, Delayed
Sweep, Full T.V. Triggering, alternate time base
(w/ two X1 0 probes)

MODEL V·650 $956.00
DC to 60 MHz, 1 mV/div, tripple t race, delayed sweep,
Full T.V. Triggering, variable trigger hold-off
(w/two X10 probes)

MODEL 5711 $1695.00
DC to 100MHz (typically over
120 MHz), 5 mV/div, True 4 channel
input, eight trace, Delayed sweep,
alternate time base, CRT acceleration
voltage 20 KV, (w/s addle bag, front
cover, 2 ea. X10 probes).

MODEL 5711 D $2495.00
(5711 with counter and DMM).

CIRCLE 253 ON FREE INFORMATION CARD

MODEL 88-5705
DC to 40 MHz
Vertical and horizonta l deflection
accurate with in ±2%. CRT accelera­
tion voltage 12 KV. 3 channels,
6 t races. High precision calibrator
(±1 %). Fastest sweep rate: 10 ns.
• High sensit ivity 1 mv/div
• CH1 signal output
• Beam finder
• Delayed sweep
• Alternate t ime base
• 2 ea. X1/ X10 Probes

MODEL 88·5702 $535.00
DC - 20MHz, 5 mV/div
Dual trace
6 inch rectangular internal graticule
CRT.
Includes 2 each X1/X10 probes and
full factory warranty; 2 years on parts,
labo r and CRT.

IC J - ;;:;J., PORTABLE OSCILLOSCOPES
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Computer security
SECURITY HAS ALWAYS BEEN A PRO BLEM

in communication s. Th at 's be­
cause if security measure s are so
elabo rate that no un authorized
person s can breach them, th ey be­
co me so d iffi cult and t ime co n­
suming to use that it 's not wo rth
th e effo rt . In fact, except fo r of ­
f ic ia l "top sec ret" i nformati o n ,
co m m u nicatio ns sec u rity h as
meant t he min imum amo unt of
specia l hardw are o r encod ing
need ed to make it di ffi cul t fo r
someone to more or less stu mble
across valuab le data.

For secu re vo ice comm unica­
tions we gene rally use a speech
scramb ler that garbles th e tra ns­
mi ssion . In ope ratio n and f unc ­
t io n, it's base d o n th e same
tech niques used for SS B (sing le
sideband) transmission. Hence, it
is easily broken by anyon e w ho
really gives it a shot, unless th e
scrambling uses a locked sliding
carrier osc i l lato r- an expe ns ive
and complicated devi ce.

Intern ati on al cable communica­
tions usually use low-l evel com­
mercial code (the lowest form of
comm unications securi ty), whose
five-.character gro ups can often be
deciphered as they' re being read.
That's just one notch above a
Space Cadet In terplane tary De­
coder Ring (five box tops and $2).

Because computer-to -co mputer
data exchange is rap id ly rep lacing
many of the vo ice, cab le, and fac­
sim i le co mm unications syste ms,
the question of communicat ions
security takes on a w ho le new
meanin g: the o ld, simple systems
are no lon ger adequate .

Security devices
Forme rly, co mmun ications se-

FIG.l

curity protected primari ly against
t he listener w ho j ust stu mb led
across the rad io sig na l. Today,
th ings are different. Security mu st
protect against the person getting
even w it h the loca l utili ty or bank,
a poli t ici an , judge, etc. A lmost
week ly, we've b een treated to
amusing newspaper or magazine
articles abo ut teen-aged hackers
breaki ng into a computer be lo ng­
ing to some organizat io n.

Imagine, for a mo ment , some­
one familiar w it h the in s-and- outs
of a co mputer wh ose li f e was
m ad e m iserabl e by an u nfa ir
teache r; or someone w ho had to
wait years fo r a tax refund because
"the comp ute r lost the records."
W hether th e grudge is legit im ate
or not, that person has the power
to w reak havoc if he can b reak into
t he co m p ute r-e lectronica l ly
speaking.

Protecti ng against someone get­
ti ng even is one thi ng that keeps
communications specia lists up at
night , and it's spawn ing a w hole
new branch of tec hno logy cal led
te lecommunications security. Just
about everyth ing is being tried to
make computers more secure: ev­
eryt h ing fro m softwa re, to "S ta r
Wars" hardware, to voo doo if nec­
essary.

The proble m with softwa re is
that it works w ithin the comp uter,

HERB FRIEDMAN,
COMMUNICATIONS EDITOR

eithe r to keep th e unauth orized
user out or to limit access to spe­
ci fi c programs. And the secur ity
programs th at are available Can be
expensive. In fact, on e outfit that
spec ia lizes security software for
banks charges an annual rental fee
of $100,000, plu s ext ra fo r unusual
upgrades.

O ne reason fo r the t remendo us
expe nse is t hat o nce so meone
has accessed a com puter through
the di al-up telephone system, it's
extre me ly diffic u lt to re str ict
that person to selected files and
functions. The computer becomes
one pig coo kie jar full of goodies.
It takes pl en ty of sophisticated
software to rest rict t he good ies
to o nly t hose w ho shou ld have
them.

A d iffe re nt ap p roac h, pa r­
tic ularly fo r usersof personal co m­
p u t er s, h as bee n t h ro ug h a
hard w are inte rfa ce located be­
tween the te lepho ne mo dem and
t he co mp uter. The object ive of
such devices is to keep th e trou­
b lemaker out of the comp uter it-
self. .

One device designed to hand le
t hat task is t he Gateway fro m
Adalogic (1522 Wistaria Lane, l.os
Altos, CA 94022). Gateway, shown
in Fig .1, protects aga inst u n­
authorized access by requi ring
that a co rrect user name and pass­
word be entered; otherwise ac­
cess is den ied, the user discon ­
nected from the mo dem, and the
event is recorded . .

At no time does th e unit permit
access to the compute r itsel f, un­
less th e co rrect ident if ication is re­
ceived . Up to 20 user names and
p assw or d s ca n be ass ig ned,
changed, o r cance led ei th er re-
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JAN CRYSTALS
P.O. Box 06017
Fort Myers

~ FL 33906-6017
-:::'1(813) 936-2397

I~=I
Call or Write Us

for Your Crystals
All Quantities

General Communication
Industry
Marine VHF
scanners
Amateur Band
CB Standard
CBSpecial
Microprocessor

You'll Get
COST SAVINGS
PROMPT SERVICE
HIGH STABIUTY

SATISFACTION
GUARANTEED
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Mcintosh Laboratory Inc . RE
East Side Sta tion P.O . Box 96
Binghamton. N.Y . 13904-0096

NAME _

ADDRESS

CITY STATE_ _ ZIP _L-- J

r---------------,

If you are in a hu rry f or your catalog please send the coupon to Mcintosh.
For non rush service send the Reader Serv ice Card to the mag azine .

mcIntosh
STEREO CATALOG

and FM DIRECTORY

SEND
TODAYI

Get all the newest and latest informa tion on the new
Mcintosh stereo equipment in the Mci nt osh catalog . In
addition you w ill receive an FM station directory that
covers all of No rth America.
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motely or locally, and as often as
necessary. And if you suspect that
someone has discovered a user­
acces s code , it can be instantly
cha nged by the operator.

Passw o rds are mathemat ica lly
hashed and can be combined with
m in imum password len gth to in­
su re almost unbreakabl e access
codes . In addition, each ind ividual
user can change his or her own
passwords fo r add it io nal secu rity.
It woul d be almost impossib le
(noth ing is abso lutely impossib le)
for an unauthorized user to get
past the Gateway system into the
computer.

Another such interface is a com­
b i na t ion m od em and memory
bank, called Visionary 100 (VEl, 141
Parker Ave., San Francisco, CA
94118). In addit io n to many Telex
and TWX functio ns (such as an­
swer back), the Visionary 100 in ­
cl ude s 48K of RAM, an intern al
clock/calenda r, and on -board soft­
wa re for sending and receiving.

The importan t feature of the
Visionary 100 ' is that it can do al­
most anything independent of the
co mputer. For example, assume
that yo ur business associate wants
to swap a program or data, or enter
informat ion int o you r computer
vi a an unattended modem . The
Visionary 100 w ill turn on at the
proper time and take the modem
t ransmission into its own me mory.

Later, you turn on your comput­
er and transfer the data or program
fro m the modem's memory to your
computer. Or it might work the
othe r way: You want to automat­
ically t ransm it data at specific time
but yo u don't want anyone on the
receiving end to access your com­
pu ter through t he connection . No
prob lem ! You sto re the transmis­
sion in t he unit's memory and turn
off your computer. At the pro­
grammed time the Visionary 100
performs the data transfer. Either
way, your computer is off and can­
not be accessed by unauthorized
persons.

Typical of the latest communica­
tio ns devi ces, neither the
Visionary 100, nor the Gateway are
festooned with sw itches or any
other types of co ntrols . Virtually
all those units' functions are under
software control of the computer,
w hich can't be accessed by un­
authorized users . R-E
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DESIGNER'S. '.

NOTEBOOK
More on DC-motor speed controls

ROBERT GROSSBLATT

A H A RD - A N D- FA ST RULE IN ELEC ­

tronics is th ere's always anothe r
way to do something, and no mat­
te r how slick the design, it can al­
ways be improved. So, when I get
an idea for some circuit , I usually
t ryout the bas ic p rincip le o n a
breadboard using w hatever com ­
ponen ts I happen to have lying
around . Once I'm sure the basic
idea is sou nd, the task of improv­
in g on the design begins. And it 's
at t hat point that I usually find my­
self o rde ring components .

A few mont hs ago, in the
November, 1984 insta llment of this
co lum n, I p resented a litt le circu it
that cou ld be used to contro l the
speed of a DC motor. Since then,
I 've received several inquiries
about it. The questions asked
mostly dealt with the my cho ice of
co mpon ents and a few deta ils,
which I guess weren't ent i rely
clear in the article . Let me see if I
can clear things up.

Controlling DC motors
First of all , there was a ty­

pog raphical error in the sche­
mat ic; the V + pin for the 4049was
incorrect ly shown as pin 16 instead
of pin 1. The 4049 is unique in the
CM O Sworld because it has almost
become a standard for the power
pin to be directly across the IC
from pin 1. The only saving grace is
that pin 16 isn't used by the 4049,

~ so the worst thing that can happen
z if you didn't catch the error is that
~ the circuit won't work . (Usually, an
t5 error like that one would make
~ things go up in smoke!)
6 Some of you out there have
is been wondering if the 4049 can be
C2 rep laced by something else. Well,
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if you fi nd yourself asking that
question, you should look at the
article again because I don 't think
you have a clear idea of how it
works . Any sort of osci llator can be
used .

The important part is making
sure that you can design some way
to control the duty cycle of the
output. As with so many other
th ings, it's not the part icular circu it
that's important, it's the idea be­
hind the circuit. In other words, if
you can understand the theory be­
hind the circuit, you can redes ign
it any way you want.

To give you an idea of what I
mean , let's look at Fig. 1. There we
see a motor-speed controller that
uses the most common oscillator I
can think of-a 555. The basic idea
beh ind its operation is exactly the
same as the circuit shown in the
November column.

If it looks at all confusing, cross
out the diodes and you'll be look-

ing at a simple 555 oscil lator. The
purpose of the diodes is to let us
separate-and conseq uently con ­
trol-the duration of the pos itive
and negative halves of the output
individually.

Although there are some mi nor
practical differences between the
operat ion of a plain 555 oscillator
and the circu it shown in Fig.1, you
can use the standard design for­
mulas to calcu late the component
values needed for your particular
application. The frequency to aim
for will depend on the motor
you're trying to control. Generally
speak ing, the chunk ier the motor,
the lower the freque ncy yo u' ll
need. (Use t hat as a r u Ie of
thumb .)

There are some advantages to
using the 555 instead of the 4049
used original ly. The most evide nt
is that the 555 can provide 200 mil­
liamps of d rive current. Most small
motors will whirl away happi ly
with a somewhat smaller amount
of current. But, if you're operating
a heavier motor, you'll need to use
the trans istor output stage shown
in the figure . If yo u have any
doubts, put the trans isto r in the
circuit.

If you're trying to control a
motor that takes two men to lift,
you can use the control circuit, but
the design of the output stage is a
whole separate matter. You'll need
much more than a simple one­
transistor switch. When you work
out the values you'll need, re­
member that the duty cycle is con­
trolled by the formu la:

Duty cycle = R1 + R2/R3.
Also, several other readers have

asked about the relationsh ip be-
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continued from page 48

continued from page 14

Fortunately, most of the people who
make receivers also make or offer an
LNB, LNC, or stand-alone downcon ­
verter to which the installer adds an LNA
as part of a complete receiver package . So
you are not likely to run into the option of
selecting which amplifier will go with
which receiver. .

Some people-including many satel­
lite- TV dealers-believe that you can
trade off low noise temperatures for
smaller dish size , For example, you may
be told that you have the choice between
an 8-foot dish with a 75-degree LNA or a
lO-footdish with a lOO-degree LNA. They
may even tell you that the performance
will be the same with either choice.

That's simply not true. A lower noise
LNA can help make up for the shortcom­
ings of a smaller dish , but you can't en­
tirely get back the gain lost by cutting
back the dish's diameter two feet by using
a better LNA. In other words, you can't
recover a signal that you never had in the
first place,

That 's all we have room for this time.
When we continue, we 'll look at receiver
IF bandwidth , the third factor that deter­
mines picture quality. We'll also look at a
large sampling of some ofthe other things
that you should think about before you
buy that TVRO. R-E

TVRO INSTALLATION

SATELLITE TV

antennas that begs for further
dealer attention; you can see right
through most of them. Antennas
that blend with the surrounding
area, especially from a distance,
are an important tool in the battle
to gain access to neighborhoods
or communities where visual-pol­
lution is a concern. (A dealer may
find himself hand ling mesh anten­
nas simply to satisfy the visual-pol­
lution argument.)

Is there a "marriage" here?-a
see-th rough mesh anten na that
prov ides the T1 rejection ability of
the SSSA-7.8. Not yet, but several
manufacturers are working on it!
In the meantime, the march into
the suburbs continues unabated.
The " rural roots" of TVRO are
being challenged daily by new
technology in an attempt to mold
TVRO into a suburban/urban ser­
vice. It appears that 1985 will be to
satell ite TV what 1953 was to ter­
restr ial TV! R-E

tween Voo on the IC and V + on
the motor. Actually, they don't
have any relationship. However, if
the supply voltage for the motor
falls w ith in the allowable CMOS
voltage range (3 to 15 volts), there's
noth ing stopping you from operat­
ing both the motor and the control
circuit from the same supp ly.

The circumstances that first led
to the development of the circuit
that appeared in November in­
vo lved a motor that ran on 48
vo lts... a bi t outside the range of
CMOS. In that case, I used a volt­
age divider to get the 12 vo lts
needed to power the control ci r­
cu lt. But it wo uld have worked just
as well had I used a separate sup­
ply.

What you do is up to you. The
motor-speed controlle r draws
next to nothing in terms of power.
However, if you do decide to sup­
ply V + and VDO separately, then
what you 'l l have to do is make sure
that they share a common ground.
CMOS is marvelo usly noise im­
mune, so things like motor noise
has no effect on the circuit .

If you look the circuit over care­
fu lly, you should be able to figure
out a way to not only control the
speed of the motor, but the direc­
tion of rotation as well. If you un­
derstand what the ci rcuit's do ing,
you can easily get the add it ional
co ntrol for free . As a final note on
this subject, remember that the
circuit wi ll power only DC motors.
Controll ing the speed of AC
motors is something e lse al­
together and if there 's enough in­
terest we'll get into it in a future
co lumn. R-E
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ANTIQUE
RADIOS
Restoring antique radio cabinets

FIG. 1

LAST TIME, WE FOCUSED OUR ATTEN­

tion on seeing whether our an­
tique radio would play, or if it
could at least be made to play. We
looked at that first because if you
can 't restore the chassis , there
would be little reason to bother
refinishing the cabinet .

Cabinet restoration can be any­
~ thing from cleaning and polishing
z to a complete stripping and re­
~ fini shing. And there w ill be times
t5 when minor to major veneer re­
~ pairs may be needed . However, we
6 should emphasize that if the old
(5 finish can be saved, by all means
~ save it! After all, we want an au-
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thentic antique radio-that means
inside and out.

Cabinet restoration
Most old radio cabinets that

you 're likely to come across will
have a veneer surface (a thin layer
of fine wood glued on a cabinet of
less-attractive wood). But some
may be made of expensive solid
wood or even metal. The impor­
tant thing is to try to retain asmuch
of the original design as possible.

Some of you may have found an
old radio with a dull or faded
finish. If so, the cabinet may need
nothing more than some furniture
polish to restore its original luster.
Even if the cabinet has a few
scratches , the polish will probably
hide them as well. But if a few
minor scars arc still visible, you
can always used a touch-up kit to
conceal them .

Except for the small damage on
the speaker grill, the finish of the
unit shown in Fig. 1 was restored
with polish alone. Most furniture
polishes will clean as well as pol­
ish ; but if the cabinet is really
filthy, you may have to use a mild
.soap and warm water to clean it

FIG.2

FIG.3

up. All you need is a damp cloth.
Do not use a hose and scrub-brush
on the veneer. If you do, you 'll end
up with something that looks like a
corrugated cardboard bo x.

If the finish cannot be saved
with polish, it will have to be re­
moved. Harsh paint removers,
scrapers, burning, and sanding
should be avoided whenever pos­
sible. They'll probably damage
and discolor the veneer. The chas­
sis, knobs , scroll, grill cloth, and
any decorations should be re­
moved before starting.
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Introducing an easy, inexpensive, step by
step method for the home production of pro­
fessional quality printed circuit boards without
a major equipment investment-KeproClad,
by Kepro, makers of quality industrial equip­
ment and supplies. KeproClad was designed
for the home user who needs professional
results with:

A Simple Circuit Board;
Use KeproClad unsensitized copper­
clads. These boards come in 2 popular
sizes with 1 sided foil , a marking pen,
all for a suggested retail price as low as
$3.50 .
A Fine Line Detailed Board;
Use KeproClad photosensitized cop­
perclads. Available in 2 sizes with 1 or
2 sided foil. These copperclads use the
latest technology of negative acting dry­
film photoresist. This material is rug­
ged, yet holds extremely fine detail. It
comes with a premeasured amount of
developer and sells for as little as $3.90
(suggested retail).

Other KeproClad products such as a photo
reversal kit for making negative film, etch, tin
plating solution and photoflood lamps are all
available at your local distributor. (For the
distributor nearest you, call or write :

COMMODoRE ,.
EXCLUSIVE Service 0 I A .
Connecting c3iJies. etc. NO

a:
AJ~fL~~lar pans. I.C:s.

Its now easier than e~er . lE /rom EWC...
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rnatlon tor Ihe Commodore-54 '~ and servlClOg IOIor·
cost 01 the Chips is re I Vlc·lO UOltS. Tota/
cal in/ormation is S39 ~~ a~'Yt S9S.90 and Ihe techni·
age.totalsonly SIZ5. a 'sav in ~s ~r$I~~inalion pack·
000. t lorget EWC is I'll h . .
01 ATARI Z600/A 4oJ/~~ ~~oouesl pans dislributor
and INTElliVISION pans and lech and,COl ECOVISION.
Over 30 years 01 proven . mea IOformatlon.
last service. and gum tqU:'IIY..allordable prices.
YOUR one·slop paris sUPp~i eer: sallslactlon ,1t EWC.

I ~,Tr.'lrr.,,"~__

KEPRO CIRCUIT SYSTEMS, INC.
630 Axminlsler Drive. , Fenlon, MO 63026-2992

In MO 314-343-1630 Toll Free 800-325-3878

At Home Professional Quality
Fine Line PCB's.

GENERAL Z
ELECTRIC ENITH

TUBES M00
9

ULES
10 piece minimum No exchange required

75%'g~T onlv$~5 each

Caliloll·free onour 24 1.1
hour orderhotline and ask lor ~I
your copy of ournew I04 pagecatalog. '.-r;.

"..

t.LU' Illunn, nRlu.nuu;,E CORP.
1910 Coney Island Avenue

Brooklyn, N.Y. 11230 • (718) 375-2700
CALL TOLL FREE: (800) 221-0424

were patched using veneer re­
moved from the old Zenith shown
in Fig. 4.

So much of the veneer was miss­
ing from that old set that taking off
another piece didn't matter. After
peeling off enough of the veneer,
scissors were used to cut pieces to
match the missing portions of the
Silvertone.

Keep in mind that a local craft
shop may have just what you need
to replace a section of veneer.

Sometimes the ven.eer may be
warped. By forcing some free­
flowing white glue or wood glue
between the veneer and the base
wood, and clamping it down until
it dries, you may be able to save
the original finish. If wood blocks
are used between the clamps, be
sure not to glue the blocks to the
cabinet. Once dry, any excess glue
can be wiped off with a damp
cloth.

Replacing cabinet accessories
After the cabinet has been made

museum-ready, the accessories­
grill cloth, fancy scroll work ,
knobs , etc-will have to be re­
stored to their original condition

Veneer repair
Replacing a piece of veneer that

has peeled from an intricate pat­
tern can be a delicate operation.
The old Silvertone unit shown in
Fig. 3 had sevaral small pieces of
veneer missing, but the rest of the
cabinet was passable. The
damaged portions of the veneer

Hand st ripping with steel wool
and a solvent is one of the better
ways to bare the cabinet. Solutions
like Fornby and Minwax may be
used to remove the old finish with­
out damaging the veneer. When
using such products , follow the
package di rections, wear protec­
tive gloves, and work in awell ven­
tilated area.

Solid -wood cabinets, like that of
the Radiola 18shown in Fig. 2, also
respond well to the hand-strip
method. Of course, any portion of
the cabinet that is stripped and re­
finished will be lighter than the
remaining original finish, unless
you use some type of stain to
match the original.

In cases where the finish has
been damaged severely or cov­
ered with several coats of paint, it
will be necessary to completely
strip the cabinet-a truly unpleas­
ant job. Harsh solvents are not rec­
ommended. Use one of the many
products made specifically for fur­
niture stripping. For obvious rea­
sons, burning the paint off is not
recommended. Burning damages
the thin veneer, and also leaves
dark spots that even wood stain
won 't hide.

Scraping and sanding should be
used only as a last resort. Assorted
scrapers , knives, or even pieces of
glass can be used (but wear heavy
gloves in case the glass breaks).
Also, if you scrap off the paint, it

. may be necessary to do a little
sanding to smooth out the rough

.spots. If you go with sanding, use a
fine grade of paper.

Once the stripping is com­
pleted, use a heavy hand-rub stain
to cover up scratches and sanding
marks. If the newly-stained cab­
inet appears darker than desired ,
light sanding will bring up the tone
a bit. Once the stain is dry and you
are satisfied with the tone , make
sure that the surface of the unit is
dust-free. Then use varnish to pre­
serve the finish.
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CALL NOW
AND

RESERVE

YOUR SPACE

• 6 x rate $650 per each Insertion.
• Reaches 225,016 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.
• We typeset and layout the ad at not

additional charge.

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

ELECTRO IMPORTING CO. CATALOG.
This reprint of the historic 176-page catalog
No. 20 gives you an accurate look at the state
of electronics in 1918. Contains everything
from a Zinc Spark Gap to a 1ODO-Mile Receiv­
ing Outfit. You can get your own copy of this
modem antique, profusely illustrated. for only
$4.95 plus $1.00 P&H. Order yours from R-E
BOOKSTORE, Radio·Electronics, 200
Park Avenue South, New York, NY 10003.

ZENITH SSAVI DESCRAMBLERS only
$169; GATED PULSE & SINEWAVE de­
coders $199 each. Original equipment for
UHF chs. 23,27,31,51 ,54,57,68, etc. Quantity
discounts. Surplus Cable TV equipment: Jer­
rold S8-3, Oak N-12, Zenith Z-Tac, Hamlin
1400, etc. Complete Satellite Systems at
$845 and up; Installation and program guide,
$3. Dealers welcomed. Catalog $1. Visa!
MasterCard. Satisfaction guaranteed. AIS
SATELLITE, P.O. Box 1226-E, Dublin, PA
18917.1-800-643·2001 or 215·249-9411.
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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 kif
only $29.95. Tax included.
FREE SHIPPING. DECO INDUSTRIES, Box
607, Bedford Hills, NY 10507. (914)
241·2827.
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NEW LOW-COST EPROM PROGRAMMER
Programs almost every MOS and CMOS
EPROM and EEPROM on the market, from
16k to 256k for only $1,450 (U.S. list price).
Full-stroke keyboard • Large alpha dis­
play. Full editing. Intel ligent al­
gorithms • 32k x 8 RAM • RS 232C
• Remote control. Call (800) 547-4000,
Dept. 124** DATA1/0,10525 Willows Road
N.E., P.O. Box 97046, Redmond, WA
98073-9746.
** In Oregon 1-503-684-3000. Not upgradea­
ble.

to complement your newly­
finished cabinet. Grill cloths al­
most always have to be replaced.

Dirty, dry-rotted, or torn grill
cloths can rarely be saved. Take the
old grill cloth to a large crafts hop
and try to match it to a piece from
their stock. (Don' t expect the re­
placement to be an exactly match;
it may not even come close.) In­
stall the gri II cloth tightly and if
there is a pattern, center it prop­
erly.

The fancy scroll work on some
old radios may not be made of
wood. The molded material may
be brittle and hard to remove .
Spray-painting the molding to
match the cabinet seems to be the
best solution . Old radios are often
missing knobs. Many craft stores
stock large selections of obsolete
knobs. However, if the cabinet is
decorated with unusual knobs,
and you want to duplicate them,
you'll have to make your own .

Wooden dowels of assorted di­
ameters can be used to make most
knobs . After cutting the dowel to
the proper thickness, the knob
can be further shaped in a drill
press with a file. The home-made
knobs should be force-fitted on a
shaft. (I nstall ing set-screws adds
problems.) The home-made knob
will cover up the shaft and it can
also be stained to .match the cab­
inet.

Brass accessories can be clean­
ed and coated with a clear lacquer
to prevent tarnishing. For the best
results, always follow the man­
ufacturers instructions for the
product that you use. Once the
cabinet is done, it's time to install
the chassis. Use a vacuum cleaner
with attachments to clean the in­
side of the cabinet before replac­
ing the chassis.

As a reminder, be sure to : Wear
a dust-mask when sanding; wear
protective gloves when using sol­
vents , and work in a well-venti­
lated area. And be sure to follow
manufactu rers' instructions when
using solvents.

~ For those who are unable to 10-
z cate the appropriate veneer in
~ their area, it may be purchased
t> from: Craftwoods, 10921 York Rd.,
~ Cockeysville, MD 21030; their tele-
o phone number is (301) 667-9663.
~ They will supply a mail-order price
a: list on request. R-E
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CALIFORNIA-DC REGULATED SWITCH­
ING POWER SUPPLY + svde @ 5 amp +
12vdc @2.8amp + 12v dc@ 2 amp - 12v dc
@ .5 amp 115-230v ac input, fused. EMI fil­
tered. Removable DC Power Harness and
Schematics included. 7.4" x 6.2" x 1.7" ht.
Visa/MC/M.O.lcheck; when clears . $37.50
ea . (Free shipping in U .S .) 1-800­
327-7182/305-830-8886. POWER PLUS,
130 Baywood Ave., Longwood, FI. 32750.
(Call for quantity price).
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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
$300.00. Completed downconverter add
$100. Completed receiver and downcon­
verter add $150. JAMES WALTER SATEL·
LITE RECEIVER, 2697 Nickel, San Pablo,
CA 94806. Tel 415·724-0587.
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R&D SHEET METAL WORKER new multi­
purpose machine now with 6" male dies and
removable female dies. A complete R&D in­
house shop at 1/3rd the cost. Over (1500)
worldwide indu stri al /government/educa­
tional. Call today-TELEX 4996168 POC
NPT, PACIFIC ONE CORP., STEK548513
Superior Ave., Newport Bch., CA 92663.
(714) 645-5962.
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ONE MAN CRT FACTORY, easy operation.
Rebuild CRT's for tv 's, bus . machines,
monitors, scopes, etc. Color, b&w, 20mm, for­
eign or domestic. 3 x 6 ft. space required.
Profits??? Average CRT rebuilding costs­
$5. Sell for $100 = $95 profit; x 5 CRT's =
$475 daily; x 5 days = $2375 weekly profit.
Higher profits overseas. Investigate this op­
portunity today. We service the entire world
Contact: CRT FACTORY, 1909 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.

IntelliBurner EPROM-EEPROM & MICRO­
CONTROLLER programmer $299 Commu­
nicates through the serial port of any personal
computer. Use your PC's modem software to
read, verify, or program all popular EPROMs,
EEPROMs and 87xx series micro controllers.
Custom software included for IBM, CP/M or
Radio Shack PCs. Other programmers from
$149.Bare PC boards with software from $39.
ROSS CUSTOM ELECTRONICS, 1307
Darlene Way #A12, Boulder City, NV
89005.702-293-7426.
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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 . Complet e kit only $29.95 tax incl.
FREE SHIPPING. DECO INDUSTRIES, Box
607, Bedford Hills, NY 10507. (914)
241·2827.
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CONVERT YOUR TV to a High Quality
Monitor/Receiver...TRVM kit Features: Dual
Mode operation on transformer isolated B&W
or Color Sets • High Resolution Direct Vid­
eo • Up to 80 characters per line • Wide
Bandwidth • Easy installation • Low
cost...$34.95...DVM-1kit with Audio available
for "Hot Chassis" sets...$64.95. Kits usable
with Computers, VCR's and Video Cameras.
VAMP INC., Box 411 Los Angeles, Califor­
nia 90028. (213) 466-5533
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GALAXY ELECTRONICS, INC. the leade r'
in microwave announces the new dual-po­
larity, multi-channel, wide-band micro­
wave TV tuner. Tunes entire 800 MHZ from
1.9 to 2.7 GHZ. Receive sports, education,
religious, news, movie programming, & more
is being added to this frequency spectrum
almost on a daily basis in most major cities.
Complete systems from $69.95. GALAXY
ELECTRONICS, INC. , 5644 North 53rd
Avenue, Glendale, AZ 85301.602-247-1151:
CIRCLE 252 ON FREE INFORMATION CARD

VIDEO

SC....M.lING

TECHNIOUES

SUBSCRIPTION TV MANUAL. This infor­
mation packed book details the methods
used by subscription TV companies to
scramble and descramble video signals.
Covers the Sinewave, Gated Pulse, SSAVI
system, and the methods used by most cable
companies. Includes circuit schematics, the­
ory, and trouble shooting hints. Only $12.95
plus $2.00 first class P&H. ELEPHANT
ELECTRONICS INC., (formally Random
Access) Box 41no-R, Phoenix, AZ85080
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STATEOF
SOLID STATE
What's new in automotive electronics

ROBERT F. SCOTT,
SEMICONDUCTOR EDITOR

Figure 1 shows a typical applica­
t ion using the MC3334. That circu it
takes the control signal developed
by the magnetic pickup and pro ­
cesses it to supply a prec isely con­
trolled drive to an external
Darling ton power transistor.
When the transistor is turned on,
it permits currentto build up in the
primary of the ign ition coi l.

Then, at the proper t ime, t he
transistor is tu rned off and cu rrent
flow is interrupted. The co llapse of
the magnetic field surrounding
the ignition-coil primary produces
a flyback action that generates the
high secondary voltage needed for
the spark.

The MC3334 featu res an auto­
matically adjusted dwell to pro­
duce energy at all engine speeds.
It also features a wide supply-volt­
age operating range (VBA TT = 4.0
to 24 volts), over-voltage shut­
down at 30 volts (to prevent com­
ponent damage by trans ients and
excessive battery voltage due to
load-dump) and low external com ­
ponent count with no critical re­
sistors.

The MC3334 provides a variable
DC reference voltage that is used
to vary the dwell angle in response
to variations in engine speed . (If
the dwell angle is fixed, it pro­
duces a fi xed duty cycle . That re­
sults in too little sto red energy at
high RPM's and wasted power at
low engine speeds.) The variable
ref erence voltage is developed
and stored across capacitor
CDWELL' It's then buffered and fed
to the bottom end of the reluctor
(pickup) coil.

At high RPM's, the MC3334
holds the output off fo r around 1

III
MJ1D012

I
500

4·24VOC

33Hz

ROR1VE
loon
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SLOPE

I
750
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POWE R
OUTPUT AND
OVER·VOLTAGE
PROTECTION

pickup (reluctor). That pulse is
used to gate a power transistor or
SCR and thus control current flow
through the ignition coil.

Motorola's MC3334 mono lithic
high-energy ignit ion system is the
latest addition to a line of lC's for
automotive applications. It 's inc
tended for use in after-market 5­
terminal ignition systems .

FIG. 1

SENSE
GROUND

I
1000

FIG.2

70Hz

"T"CFllTER
...L .01.,..

INPUT MC3334
CO MPARATOR
WITH
HYSTERESIS

I I
2000 1500

I
5000

333Hz 200Hz 133Hz 100Hz

6.0
5.5A

5.0
4.0
3.0
2.0
1.0

V

~t
REl UCTOR
PICKUP
1.35Hr-,
I .r-T----..--.......""tN"....{

I

1 >-..+1-+---+-....A/tI~L_J
C2

1°.Ql
"='

I­
Z
w
a::
a::
::>
,-,CI)

=~0<
'-' I

ELECTRONI C IGNITI ONS FO R A U TO ­

mob il es have been around for
nearly twenty years and are now
making their debut in small gas­
oline engines like those used in
lawn mowers , garden tractors,
snow blowers , and the like .

In the modern breakerl ess elec­
tronic ignition system, a voltage
pulse is induced in a magnetic
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TABLE 1
COMPONENT VALUES

PICKUP - Series resi stance
aoon ± 10% @ 25°C In­
ductance "" 1.35H@1.0
KHz@ 15 Vrms'

IGNITION -Leakage L = 0.6 rnl-l .
COIL Primary R""0.43 fl ± 5%

@25°C
Primary L = 7.5 to a.5 mH
@5.0A

RL - Pick-upload resistor "" 10
K ± 20%

RA,Ra - Input buffer resistors,
provide additional tran­
sient protection to the al­
ready clamped inputs =
20K ± 20%

C1,C2 - For reduction of high fre-
quency noise and spark
transientsinducedin pick­
up and leads. optiona l
and non-critical

RBATT - Provides load dump pro-
tection (but small enough
to allow ope ration at
VeATT = 4.0 V) = 300 fl
= 20%

CFILTER -Transi ent filter on Vec
non-critical

COWELL - Stores reference. circuit
desig ned fo r 0.1 f.LF
= 20%

AGAIN - AGAIN/R01 sets the DC
gain of the current reg­
ulator = 5.0 K :t:20%

A0 2 - R0 2 /Ao1 set up voltage
feedback from Rs

Rs -Sense resistor (PdAg in
thIck film techniques) =
0.055 n :t:50%

RORlvE -Low enoug h to supply
d rive to t he output
Darlington, high enough
to keep VCE{at) of the IC
below Darlington turn-on
during load dump = 100
n ± 20%. 5.0W

R01 - Startingwith35 fl assures
less than5.5A. increasing
as required to set 5.5 A

ROl IO{Pk)Rs - Vrat - 100 fl(n om)

V'al 1.4

millisecond to permit the energy
stored in the spark co il to ful ly dis­
charge across the spark plug be­
fore it turns on the transistor. At
that point, ignition coil current be­
gins to increase linearly at a rate
determined by the combination of
VBA TT and the ignition coil's resis­
tance.

As the engine slows, ignition
coil-current increases and is lim­
ited only by the coil resistance.
When the MC3334 is used, peak
coil current can be set by an exter­
nal adju stment, potentiometer

R01' Resistor Rs senses the coil
current.

Figure 2 shows that when the
coil primary resistance is 0.42
ohm , RD1 is adjusted to limit co il
current to about 5.5 amperes
when engine speed drops below
about 4000 RPM. For instance, a
frequency of 333 Hz corresponds
to 5000 RPM for an 8-cylinder, 4­
cycle engine .

As eng ine speed continues to
drop, the coil cu rrent is held at 5.5
amperes for a short period to en­
sure that there is enough elec­
tromagnetic energy in reserve for
sudden accelerat ion .

W hen battery voltage is low and
the engine turns over slowly-dur­
ing cold weather, for example­
the transistor switches on for lon­
ger periods to compensate for the
slower cu rrent bui ld-up. Under
those cond itions, the ON period
may be stretched for nearl y a full
cycle . Table 1 describes the func­
tions of the external components
and gives some typical values .­
Motorola Semiconductor Products,
PO Box 20912, Phoenix, AZ 85036.

Data and application guide
The MOSPOWER Applications

Handbook is 512-pages, dedicated
so le ly to power MOSFET's and
their applications. The handbook
covers a broad range of subjects,
including topics such as design
data on power supplies, convert­
ers, motor controls, and state-of­
the-art MOSFET power circuits .

In all, there are more than 70
articles and application notes.
Price per copy is $20.00-Siliconix
Inc., MS-05 , 2201 Laurelwood
Road, Santa Clara, CA 95054.

RMS to DC conversion guide
The RMS to DC Conversion Ap­

plication Guide is a 56-page soft­
cover booklet that covers RMS-to­
DC conversion theory, RMS de­
sign considerations, and applica­
tions circuits for Analog Devices'
AD536 , AD6 36, and AD 737 con ­
verters . The booklet also covers
conversion methods li ke abso lute
deviation, and explicit and implicit
compu tation. Also includ ed are
discussions on audio processing,
modem line monitors, and RMS
panel meters.-Analog Devices,
Inc., 2 Technology Way, No rwood ,
MA 02062.

is happy to announce a
new column to serve our

readers. If you have a
question regarding any

area of electronics, ask us!
We'll do our best to find an
answer to your question or,

at least, suggest where
you might find one. Send

your questions to:

Ask Radio-Electronics
200 Park Avenue South

New York, NY 10003

IF YOU OWN A

CABLE TV
DESCRAMBLER

THE NEW FEDE RAL LA W
EFFECTIVE DEC 2 9, " 98 4

APPLIES TO YOU .
BEFORE YOU FALL FOR

" MISLEAD ING" A DV ERT lSI NG
GET THE FACTS!! !

SE ND $9.95 I N CHEC K OR
MONEY O RDER TO :

CONSUMER CABLE PRODUCT S
794 FR A NKLIN A V E.
FRA N KLI N L A KES , NJ 07 41 7

PROTECT YOURSELF

THIS IS INFORMATION
YOU CANNOT AFFORD
TO BE WITHOUT .
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Stereo soun d for te levis ion

FIG.l

ca rr ier cen tered at 31,468 M Hz
(doub le the 15,734M Hz horizontal
scan rate, 2fH ).

The pi lot signal that's used by
the receiver to decode stereo in­
format ion is located in the base­
band at 1fH • A standard TV rece iver
w ill ignore everything except the
main channe l, and recover t he
L+ R aud io signa l just as it wou ld a
monaural TV signal. But a stereo­
compat ib le rece iver wo uld use the
pi lot signal to recogn ize the pres­
ence of the stereo signal,and gen­
erate a carrier fo r decoding the
L- R component .

By combining the sum and the
difference signals, both in phase
and out of phase , the stereo de­
coder can reconstruct the individ­
ual left and right channel signals:

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

Th e L- R subcarrier suffe rs
more from noise than the main
channel (due to the characteristics
of the TV signal) . Hence a noise­
reduction system is needed . i n­
creasing the modulat ion (dev ia­
tion) of the L-R signals helps , but
it's limited to 6dB because over­
modulation wou ld add i n t e r­
ference to the main channe l. Even
with the increased modu lation of
the L-R channel, the stereo no ise
leve l is about 15dB greater (even
under ideal cond it ions) than mon­
aural reception .

Under le ss-than-ideal condi ­
ti on s, th e problem is increased .
For in stance , if th e set is located in
a grade-B reception area-where
the received picture is kind of
snowy, but acceptable to most
viewers-the signa l-to-noise ratio
is about 65 dB, which most lis-

PRE·EMP.

150"s
NDNE

6.5fH
102.27
kHz

PR OFESSI ONA L
VOICE-0 - 304 kHz
DATA-0-1.5 kHz

5fH
78.67 kHz

SAP
SUBCHANNEl

SAP I FM
.05- I
10kHz 110kHz
75"$ I

fH= 15.734kHz
MAX. TOTALOEVIATION= 73kHz

several program-related uses, for
instance, voice in a second lan­
guage (Span ish , for example, in
heavily Spanish-speaking areas). it
can also be used to transmit non­
program-related information. The
professional channel can be used
for many purposes, such as trans­
miting data or even commun icat­
ing with remote crews, say, for
"on-the-spot" news broadcasts .

The MTS system is made up of a
transmission system (developed
by Zen ith) and a noise-reduct ion
system developed by dbx. An im­
portant th ing about the t ransmis­
sion system is that it is compatible
w ith existing TV's. To make MTS
signals compatible, the main
channel of the Zen ith system must
be co mpatib le. Th us the ma in
channel contains t he mo nau ral
signal (the sum of the left and right
channels, R+ L), wh ich freq uency­
modulates the TV carrier, as is
done with conventional mono sig­
nals. The stereo-d ifference signal
(L- R) amplitude modulates a sub-

AM
OSB'SC

STER EO
SUBCHANNEl

50

~ MAIN I
~ CHANNEL I

~ -1 -:
~ :: l. :"01

1
L_R i

15 .05-15kHz .05-15kHz I
10 75ja 75"s I

(MONO) I

5 It :
o I

lf H 2fH 3fH
15.734kHz 31.468kHz

Stereo TV
Figure 1 is a diagram showing a

fu lly-loaded MTS audio baseband.
The main -channel audio is limited
to between 0.05 and 15 kHz as
don e with convent ional televis io n
broadcasts . But unlike co n­
ventional TV, the stereo baseband
also co ntains the amp litude-mod­
ulated, stereo-d ifference subcar­
rier, a pi lot signal, Second Aud io
Prog ram (SAP), and a professional
chan nel.

The SAP channe l can be use for

UNTIL RECEN TLY, TV AUDIO HAD A L­

ways been monau ral , But the
FCC's app rova l of a system for
tra nsmitting stereo TV sound has
changed that. The system , called
Mult ichan nel Television Sound
(M TS) by the BTSC (Broadcast
Televi sion Systems Committee of
the Elect ronic Industries Associa­
t io n), is somewhat similar to the
one used fo r FM stereo . O ne ma­
jor di ff erence is the noise-reduc­
t ion scheme that's used for M TS.
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TOTAL PRICE

REPRINT
BOOKSTORE

If you need a copy ofan articlethaiis in an issue we
indicate isunavailable you canorder it directly from us.
We charge 50¢ per page. Indicate the issue (month &
year), pages and article desi red . Include payment in
full, plus shipping and hand ling charge.

YEAR

o Special Projects (Spring1981) $4.50
o Special Projects #4 (Summer 1982) $4.50
o Special Projects #5 (Winter 1983)" $4.00
o Special Projects #6 (Spring 1983) $4.00
o Special Projects #7 (Summer 83)NOT AVAILABLE
o Special Projects #8 (Fall 83) . . . NOT AVAILABLE
o Special Projects #10 (Spring 84) $4.00
o Radio-Electronics Annual 1983 $3.50
o Radio-Electronics Annual 1984 $2.50
o How to Make PC Boards $2.00
o AllAbout Kits $2.00
o Modern Electrics(Vol. 1. #1 $2.25

April 1908)
o Electro ImportingCo. Catalog $4.95

(1918) (176 pp)
o Low Frequency ReceivingTechniques . . . . . $6.00

Building and using VLF Antennas
o New ideas - 42circuits forexperimenters . .$3.75

nals. Also, current satellite re­
ceivers have provisions for decod­
ing the MTVS signal provided it's
being tran smitted from the satel­
lite!

Servicing stereo TV
Repairing the ste reo -so und

stages of a TV set should be about
the same as servicing FM stereo­
check fo r the presence or absence
of the FM pilot frequency, either
15,750 Hz or 31,408 Hz, that can be
verified with a scope. R-E

@50¢each

MONTH

TOTAL PAGES

ARTICLE

PAGES

MAIL TO: Radio-Electronics
Reprint Department, 200 ParkAve. South, New York, NY 10003 All payments must beInU.S. funds
Total priceoforder $ _
Sales Tax (New York State Residents only) $ _
Shipping& Handling (U.S. & Canadaonly) (Includes FIRSTCLASS POSTAGE) $1.00 per item $ _

Aliothercountries ($2.00 per item , sea mail) $ _
($4.00per item,air mail) $ _

TotalEnclosed $ _

To order any ofthe items indicated above, checkuffthe
ones you want.Completethe order form below, include
your payment, check or money order (DO NOT SEND
CASH), and mail to Radio-Electronics, Reprint Depart­
ment, 200 Park Ave. South, New York, NY 10003.
Piease allow 4-6weeks for delivery.

time ago from a reader concerning
stereo satellite-TV broadcasts . I
told the reader that his stereo
adapter for conventional TV would
work with stereo satellite trans­
missions just as it would with any
conventional TV signal.

Since then, I've discovered that I
to ld the poor fellow a whopper!
Although most of the birds cur­
rently circling the earth do in fact
transmit stereo signa ls, con­
ventiona l TV ste reo-adapters are
not capable of decod ing those sig-

iI I -II III
o Build Your Own SatellitelV Receiver $7.00
o 8-Ball SatellitelV Antenna $5.00
o BuildYour Own Robot $12.00
o rv Descrambler (January, February 1981) $3.00
o Radio-Electronicsback issues (1984) $3.00
o Radio-Electronicsback issues (1983) $3.50

(January, February, May 1983 notavailable)
Write in issues desired _

o Radio-Electronics back issues (1982) . . . . . $3.50
Writein issues desired-:---:--__~- __

o Radio-Electronics back issues (1981) . . . . . $4.00
(Jan. , Feb. , March, Dec. 1981 notavailable)Writein issues desired __

o Etch your own PC boards $3.00
o Hands On Electronics #1 $3.00
o RE Annual '85 $2.50
o VCR Repairs $3.00
o IBM Typewriter to

Computer Interface. . . . . . . . . . . . . . . . . . .$3.00

teners wouldn't notice. But with­
out noise reduction , the signal-to­
noise ratio becomes about 50 db.

The dbx system for stereo TV is a
companding system . In that sys­
tem , the signal is encoded or
COMpressed before it is transmit­
ted and then decoded or exPAND­
ed by the receiver. The compander
bri ngs the level of the audio up to
the "masking level." The masking
level is simply a point where the
desired signal covers up the noise
so that the audio comes through
clear ly.

The compander differentiates
between freque ncies, and app lies
more gain to the highs, since the
highs are more affected by hiss
than are the lows. In low- signal
areas, the sig nal has greater
amounts of high-frequency hiss
than in strong areas. But, de ­
emphasis in the aud io system re­
duces the amount of hiss.

Not on ly is hiss annoying to the
ear, but it can sometimes cause the
stereo indicator to l ight when
there is no stereo signal being re­
ceived . That effect is called fa/sing.
Falsing can also occur when some
nearby cable system is using am­
plifiers in the ir equipment that are
not suitable for the rejection of
spu rious signals. Cable compa­
nies are not required to conform
to the standards established for
broadcast stations, so their trans­
missions may emit harmonics that
are at (or very near) the pi lot fre­
quency.

TV games, VCR's, and home
computers can also generate fre­
quencies or harmonics that trigger
the stereo LED . And it's also possi­
ble that the carrier frequencies al­
located for stereo and SAP
transmissions may already be in
use for some other purpose.

Stereo audio in general cannot
be recorded on a VCR, because
the stereo portion of the signal just
isn't in the bandpass of the record­
er. But the picture and the left and
right (main) audio channels can be
recorded in the same way as any
other TV signal. (For a more de­
tailed look at stereo TV, see the
article, "Stereo Audio For TV,"ap­
pear ing in the February and
March, 1985 issues of Radio-Elec­
tronics .)

While we 're on the subject of
stereo TV; I received a letter some



eno
Z
oa:
I­o
W
...J
Wa
o«
a:

90

COMPUTER CORNER

continued from page 74

Microsoft (the largest U .S. soft ­
ware publisher).

That standard, known as MSX,
has the potential for giving the Jap­
anese a start in the U.S. market
and the con sumer an outstanding
computer valu e. Even U.S. man­
ufacturers adopt ing the standard
could benefit.

At present, one U.S. manufac­
turer-Spectravideo-is offering
two MSX-compatible machines ;
the SVI-728 , and the SVI-328
(shown in Fig. 1). Both computers
run Digital Research's popular
CP/M operating system. However,
so far, there is little software avail­
able for those MS X-based ma­
chines .

Defining MSX
MSX is a hardware and software

standard that defines speci f ic
components and software for use
in computers. Table1 is a summary
of that standard . At the heart of an
MSX syst em is a Z80A micro­
processor, probably the single
most popular 8-bit CPU in use to­
day. When combined with Texas
Instruments' TMS9918 graphics IC,
General Instrument's AY-3-8910
sound IC, and Microsoft BASIC, a
powerful computer is created . The
8-bit design keep s the cost low.

While the lack of a16-bit design
may seem to be a handicap, re­
member that low cost and soft­
ware compatibility are their pri ­
mary goal s. With that design , most
program s are expected be w ritten
in Microsoft BASIC and then
sto red on either audio-cassette
tapes o r plug-in ROM modules.

Currently, the major missing ele­
ments of the MSX standard is a
floppy-disk drive and operating
system. Whil e those omissions
keep th e cost low, the inability to
expand to f loppy-d isk mass stor­
age is cer t ainly a handicap .
However, M icrosoft is said to be
work ing on a di sk drive and op er­
ating-system to be used w it h the
MSX standard .

MSX status
Approximately fifteen Japanese

manuf acturers ha ve alread y

TABLE 1
CPU: Z80A (3.579545 MHz clock)
Memory : ROM-32K bytes (Microsoft

BASIC)
RAM-32K bytes or more
(Both RAM and ROM expandable)

Video display processor: Texas Instru­
ments' TMS9918A

Display: Text-40 x 24 or 32 x 24
Graphics-256 x 192 pixels with 16
colors, and sprite capabilities

Programmable Sound Generator: Gen- _
eral Instrument's AY-3-8910

Sound: 8 octaves. triple chord output
Cassette Interface: FSK (Frequency­

Shift Keying), 1200/2400 baud
Bus: 50 pin-for ROM cartridges and 1/0

extentions
Programmable Peripheral Interface :

8255 PPI Inlegrated circuit
PrInter Interface: 8 bit para llel, Cen­

tronics compat ible
Joysticks: One or two
Software: Advanced version of Microsoft

BASIC interpreter with graph ics and
sound, and cassette/ROM operating
system.

bought licenses from Microsoft for
the MSX standard . And several
have already introduced MSX ma­
chines into the Japanese market
with unusual success. MSX-based
machines are also becoming pop­
ular in Korea, Taiwan, Hong Kong,
and parts of Europe. However,
none of those companies have re­
leased their products for sale in
the United States.

Evenwith the MSX standard , the
Japanese will have a tough time
wedging their way into the U.S.
co mputer market. That's because
American firms-like Com­
modore, Apple , and so on-have
already established them selves
and will not give up any part of
thei r market percentage without a
hard fight.

Commodore , for exampl e (a
leader with its low-cost model 64),
is expected to intensi fy its ag­
gressive approach . Atari will con­
tinue its effort s to mount a
recovery in the computer market.
Apple is expected to become even
more effective in the industry as
th ey fu rther reduce pr ices on their
popular Apple /Ie computer, and
introduce new ones li ke the /Ie.

With such fi erce competi tion , is
it any wonder th at the Japanese are
reluctant to take the plunge with­
out some sig nif icant advantage.
Whe ther that sta ndard will be
effective in the competitive U .S.
market is som ething else . R-E '

SURPLUS COMPONENTS

continued f rom page 66

dividers and outer panels of the box to
length and join to side panels as shown in
Fig. 10 . The bottom of the box is also
made of panelin g.

The ultimate in surplus
If you dabble a grea t deal in surplus and

browse around the stores a lot, once in a
while that perfec t deal comes along, per­
haps a complete heavy-duty power supp ly
to power all of your experiments -for the
next ten years . The author's perfect deal
came in the form of the equipment rack
shown in Fig . II. Only the upper unit was
not part of the origin al package, although
it was built almost entirely from surplus.

FIG. 11-AN EXAMPLE OF what can be had for
little cost by shopping around for surp lus,

That so lid-s tate surplus bargain was
built , at a cos t of probably many thou­
sands of doll ars , for factory testing of
Ie's, and contained the ideal lineup of
equipment for prototyping . Among its
features are were four varia ble voltage
supplies, a variable current supply, and a
pulse generator. The package also in­
cluded a high -quality precision voltmeter,
two resistance decade boxes, two capaci- _
tor decade boxes, and a switching system.
(The switchi ng system orig ina lly was
used to route the outputs from the various
supplies and the pulse genera tor to the
appro priate pins on various Ie's, and the
outputs of those Ie's to the onboard test
instrume nts. Now it is used to feed the
author's prototypi ng board via a ser ies of
universal binding posts.) All that , includ­
ing the rack and mai n power supply came
to $70 . So if you are into surplus, don' t
forget to look at the big things as well as
the little ones! R-E
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CABLE TV

BUSINESS OPPORTUNITIES

SATELLITE-TV system $600.0011'11 tell you how I
did It. Send $5.00 to RALTEC, 2805 Carriage Ct.,
Carrollton, TX 75006.
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ELECTRONIC
ASSEMBLY BUSINESS

BIG
PROFIT

MECHANICALLY inclined individuals des iring
ownership of small electronics manufacturing bUSI­
ness- without investment. Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235.

Start home. sparetime. Investment knowledgeor
experience unnecessary. BIG DEMAND assem­
blingelectronicdevices. Sales handledby profes­
sionals. Unusual business opportunity.

FREE: Complete illustrated literature
BARTA. RE·O Box 248

Walnut Creek. Cali f. 94597

SATELLITE television systems $895.00. Send to
CSS, Route 8, Box 6, Corbin, KY 40701. Shipping
charges C.O.D.. Other systems available upon re­
quest.

MAKE money selling stereo's, boosters, speakers,
serious individuals only! SASE to: CONNELLY,
329-76th, N. Bergen, NJ 07047.

T199/4A owners, cassette program for TVRO. Look
angles, dish data , windload and more. $20.00,
SASE for information. JTL ELECTRONICS, P.O.
Box 76, Alcoa, TN 37701.

GOT problems with satellite descrambler sold by
T&D Englneenng? Wecan help. State what receiver
you use and problems. Write to: CUSTOM ELEC­
TRONICS, P.O. Box 441, Akron, OH 44311 .

E-Z satellite kit, computer print-out of your location
2" liquid compass, inclinometer. IN-X-SALES Bo~
45, Tilton, NH 03276, (603)286-3082. '

SATELLITE system. Big savings! Easy installation
pla ns fea tur ing quali t y equipment , $9.95.
ANUSKIEWICZ, 625 Pennsylvania Avenue, Oak­
mont, PA15139.

SATELLITE systems and accessories. Dishes re­
ceivers, LNA's, actuators. Top brands, low prices.
$5.00 cata log, B&T ELECTRONICS, P.O. Box
3156, Grand Rapids, MI 49501.

HOME Satellite Handbook has everything you
need to know about Satellite Television. $10.00,
H&G, Box 422, Seaford, NY 11783.

UNSCRAMBLE- Canadian & American satellites.
Watchthe good stuff. Plans $19.95-boards & plans
$30.0Q-Unlts completed $298.0Q-kits availabl~
details and order forms $3.00. SCRAMCO 8688
Royal Drive, Noblesville, IN 46060. '

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.

CAN you profit from your idea?Call us today regard­
ing the marketing of your invention, or write for your
free information package. Over a decade of service.
AMERICAN INVEN TORS CORPORATION, 82
Broad Street, Dept. RE, Westfield, MA 01086, (413)
568-3753.(Not an answering service.) A fee based
marketing company, offices nationwide.

COMPLETE satellite-TV system under $600.00!
$2.00 (refundable) complete catalog, SHAO­
OWFAX,P.O. Box 152R, IEOrlstell, MO 63348.

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
comp lete the form on the first page of the
Market Center and we will bill.

SATELLITE TELEVISION .: • . ; • .. :

SATELL ITE-TV receiver break throuHhl Build HAMLIN OAK JERROLD

your own system and save! Instruct on man- SCIENTIFIC SYLVANIA ZENITH
uals, schematics, circu it boards ! Send stamped Al l TYPES OF CABLE TV EOUIPMENT

MICROWAV E ANTENNAS & ACCESSORIES
enve lope: XANDI, Box 25647, Dept. 21M,Tempe,

- ,"H ruusrncrao ,"OC""",~AZ 85282. • - CAl l OR WR ITE -

SATELLITE syste ms $595 .00 up. Inform ation
H.M .R. SALES _

'. 22 1 E. CAMEL BACK ., 0'
$1.00. Also Satellite desc ramblers. STARLlNK, PHOENIX. AZ B50 12
INC., 11 22 Park Plaza, Huntsville, AL 35801. (602) 993·039B

CLASSIFIED AD ORDER FORM

To runyourownclassifiedad,put onewordoneach of the linesbelowandsendthis form alongwithyour checkto:

Radio-Electronics Classified Ads, 200 Par k Avenue So uth, N.Y., NY 10003

PLEASE INDICATE in w hich category of clas s ified advertising you wish your ad to appear. For
special headin gs, there is a surcha rge of $20.00.
( ) Plans/Kits ( ) Bus iness Opportunit ies () For Sa le
( ) Education/ Ins truc tio n ( ) Wanted () Satelli te Telev ision
( )

Special Cate gory: $20.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No ref un ds or ce rdi ts for typesettin g errors can be made unless you c lerly print o r ty pe your
copy.) Rates indicated a re for standard style classif ied ad s only. See below for additio na l
cha rges for specia l ads. Minimum: 15 words.

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($37.50)

16 ($40.00) 17 ($42.50) 18 ($45.00) 19 ($47.50) 20 ($50.00)

21 ($52.50) 22 ($55.00) 23 ($57.50) 24 ($60.00) 25 ($62.50)

26 ($65.00) 27 ($67.50) 28 ($70.00) 29 ($72.50) 30 ($75.00 )

31 ($77.50 ) 32 ($88.00) 33 ($82.50) 34 ($85.00) 35 ($87.50)

Weaccept MasterCard and Visafor payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

Signature

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBERFOR OUR FILES. ADS SUBMITTED WITHOUTTHIS INFORMATION WILL NOTBE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offerin2 commercial products or services)
$2.50 per word prepaid (no charge for zip code)...MINIMUM 15 WO OS. 5% discount for same ad in 6
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON·COMMERCIAL RATE: (for
individuals who want to buy or sell a personal item) $2.00 per word, prepaid....no minimum. ONL.Y FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps~50¢
per word addit ional ~O% xremlUm). Entire ad in boldface, add 20% premium to total ~rice . INT
SCREEN BEHIND EN IRE 0 : add 25% premium to total price. TINT SCREEN BEHIND NTIRE AD
PLUS ALL BOLD FACE AD : add 45% ~remlum to total~rice . EXPANDED TYPE AD: $3.75Jer word
~re~ald. All other items same as for STA DARD COMME CIAL RATE. TINT SCREEN BEHIN ENTIRE

X A.NDED TYPE AD: add 25% ~remlum to total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FAC AD: add 45% premi um to total price. DISPLAY ADS : 1" x 21/4'-
$270.00; 2" x 2Y4- $540 .00; 3" x 2Y4'-$810.00. General Information : Frequency rates and pr~ayment
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTIS MENTS
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 15th of the third
month preceding the date of the issue. (i.e., August issue copy must be receivedby May 15th). When normal
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day.
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FOR SALE
CABLE-TV Secrets-the outlawpubltcation the ca­
ble companies tried to ban. HBO, Movie Channel,
Showtime, desc ramblers, converters, etc . Sup­
pliers list included. $8.95. CABLE FACTS, Box 711­
R, Pataskala, OH 43062.

RESISTORS V.W, 1f2W5%C.F. 3 cents. l %metal­
films, custom wirewounds, capacitors and other
components . JR INDUSTRIES , 5834-B
Swancreek, Toledo, OH 43614.

FREE catalog featuring scanner accessories, car­
rier/subcarrier detectors, voice scramblers, unusual
kits. CAPRI ELECTRONICS, Route 1R,Canon, GA
30520.

THE Intelligence Library-Restricted technical in­
formation & books on electronic surveillance, sur­
veillance-device schematics, lock-picking, in­
vestigation, weapons, Identification docu­
ments, covert sciences, etc. The best selection
available. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354.

WHOLESALE MATV/CATV equipments, antenna,
accessories, cartridges, radios, speakers, cables.
(718) 897-0509, D&WR, 68-12110 Street, Flushing,
NY 11375.

TI-99/4A software/hardware bargains. Hard-to-find
items. Huge selection. Fast service. Free catalog.
DYNA, Box 690, Hicksville, NY 11801.

TUBES , new, unused. Send self-addressed, stamp­
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, WI 53201.

FREE Automotive Security Catalog. Largest se­
lect ion available . Do-it-yourself pagers, alarms ,
hood/locks,glass detectors. Allow 4 weeks for deliv­
ery, or for rush send $1.00. AUTOMOTIVE SE­
CURiTY EQUIPMENT COMPANY, Dept. 1, P.O.
Box 382, Plainview, NY 11803.

INDIVIDUAL photofact folders. No.1 to no. 1400,
$3 .00 postpaid. LBT, 414 Chestnut Lane, East
Meadow, NY 11554.

SN 60/40 Rosin Core (RA)
Onelb. Reels
16 """I> ~0641
16 s~ (.048
19"""1> l'O4O)
20 """I> .036)
21 """1> (.032 )

y, lb. Reels M" ord $10
22 """I> ~028) SS.95 IIWlUl1 er "
24 """I> ~022) .$1. 95 FREE Dlllhlati••Iet
SN 62 (2% Silver) .with each pound of solder

Rosin Core • CIIoct< • Money Order • VISA
21"""1> (.031) $19 .95 • Mast"Canl ., ~.. _ ..._....

~
• call TOll FREE

a 800-645-4808
P.Qb66SRJencho,H.Y.11753 ft NYS IS15I334-2MO

DESCRAMBLERS for downconverters. High gain.
Send $2.00. RB ELECTRONiCS , P.O. Box 643,
Kalamazoo, MI 49005.

TOKO coil set (four) $8.00. BFQ85 substitute
transistor $2.00. JIM RHODES, INC., 1025 Ran­
some Lane, Kingsport, TN 37660. .

TOKO colis and printed circuits. Quantity dis­
counts. JIM RHODES, iNC., 1025 Ransome Lane,
Kingsport, TN 37660.

ELECTRONICS catalog. Over 4,500 items. Parts &
components. Every1hing needed by the hobbyist or
technician. $2.00 postage & handling (States only),
refundable with first $15.00 order. T & M ELEC­
TRONICS, Dept. R, 472 East Main Stre et ,
Patchogue, NY 11772, (516) 289-2520.

CORDLESS-phone interference? We've got the an­
swer. Have a radar speeding ticket? We can help.
Home phone extension in your car? Youcan haveIt.
50 page color catalog airmailed $3.00. DBE, P.O.
DrawerG , Waikiki, HI 96815, MCNISAorders (808)
395-7458.

CABLE-TV converters, police radar detectors, and
scanners. Send $1.00 for catalog. GREAT LAKES
COMMUNICATiONS, iNC., 1717 4 Mile Rd. N.E.,
Grand Rapids, MI 49505.

WANTED: Cash for old tubes, speakers, amplifiers.
Western Electr ic, RCA, Cunningh am, Mcintosh,
Marantz, Quad, Tannoy, JBL, Altec, Dynaco, Leak,
(713)728-4343. MAURY, 11122Atwell, Houston, TX
77096.

VIDEO Hook-Up Diagram Manual-shows how to
hook-up TV, VCR, satellit e, stereos, "multi-sets.
$6.00. NORTHSTAR VIDEO SERVICES, Dept. R,
PO Box 1992, Hollywood, FL 33020.

CABLE-TV, converters, & VCR's. Unlock the mys­
tery of recording one channel while watching an­
other. $4.95/diagrams, instructions: ADDITIONAL
OUTLET CORP., 1041 W. Commercial Blvd., Ft.
Lauderdale, FL 33309.

EPROM programming, low rates. RICHARD ASH­
LAW, Rt. 1, Box 163, SI. Regis Fls, NY 12980.

PC-2 & Sharp PC-15oo owners: floppy disk emu­
lator for your cassette files. AlMP, Box 78533, L.A.,
CA 90016.

SCIENTIFIC Atlanta cable systems. Introduc ing
the new CM-04 descrambler. Works with 8500 se­
ries systems. Send $2.00. ADVANCED TECH­
NOLOGY SYSTEMS, Box 316, Auburn, MA 01501 .
(617) 832-2339.

TUBES, hard-to-find. Send self-addressed stamp­
ed envelope for list. AUDiO VIDEO STOP, 7477
Village Parkway, Dublin, CA 94568.

CABLE- and SUbscription-TV secret manual.
Build your own descramblers, convert ers-HBO,
Showtime , Movie Channel, UHF. Latest theory,
schematics, instructions, suppliers list. Send $8.95
to: CABLETRONICS , Box 30502, Bethesda, MD
20814.

CABLE-TV products . Jerrold, Hamlin, and Oak
converters. Send $3.00 for information. ADDI­
TIONAL OUTLET CORP., 1041 W. Commercial
Blvd., Ft. Lauderdale, FL 33309.

WM. B. ALLEN SUPPLY CO. INC.
ALLEN SQUARE

300 BLOCK NORTH RAMPART STRE ET, NEW ORLEANS, LOUISIANA 70112

TEST EQUIPMENT
COMPLETE LINE OF INSTRUMENTATION AT THE MOST COMPETITIVE PRICES

DISCOUNT PRICES
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V-222
DC·20MH z • Dual Trace

Reg. $715

$524

V-422
DC-40MHz • Dual Trace

V-1070
1ooMHz. Quad Trace

CRT Readout
6" PD~-CRT

Reg. $1950

$1532

V-1100

V-650F
80M Hz • Dual Trace

Delayed Sweep

V-1050F
100MHz • Quad Trace

Delayed Sweep
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o Mastercar d

, BELDEN RG6/U coaxial cable, # 9058. This is the
best. Duobond II/Braid /Duobond Plus . Normally
available in 1000 ft. rolls only. Three incredible
shields. Foil over foam core gives 100% shield­
ing. 77% aluminum braid. Foil wrapped over the
two inner shields (Dubond PlUS). 100 ft. $24.00,
200 ft. or more 10% discount. Crimp Connectors
for RG6/U cable with att ached 1h " crimp ring ,
(with purchase of cabl e only). 10 fo r $3.00, 50 for
$9.00, 100 for $15.00, check or money order.
Postpaid. (609) 877-7480. DANIELSON ELEC­
TRONICS, 6 Garnet Lane, Willingboro, NJ 08046.

TECHNICA 140/channel cable converter fUlly re­
mote sound and video unit only $149,00. Jerro ld
LCC 58 converter only $79.00, Jerrold DRZ 450
converter 90/channel auto tuning only $89.00. All
units carry full manufact urer's warranty, specials
while they last. For catalogue send $3.00. Thanks.
REDCOAT ELECTRONICS, P.O. Box 28504, Ja­
maica, NY 11428, (718) 459-5088.

FREE catalog. Electronic, electrical, parts, tools,
controls, switches, relays, tech books, manuals. JS
CHRISTIANSON, INC. , 120 Oser Ave., Haup­
pauge, NY 11788.

NEW...Convert any portable television into a giant
five foot picture screen. Guaranteed. Only $24.50.
QUEEN ENTERPRISES, P.O. Box 159, Toronto,
Ontario M6M 4Z2.

DIGITAL oscilloscope-build for $200.00. Plans
$5.00. MIKE McGLlNCHY, 2280 California, Apt.
# 12, Mountain View, CA 94040.

DESCRAMBLER manuals, sinewave, gated pulse,
SSAVI, $4.00 each, all three, $10.00, DNF, 6690 7
Miles S. Lyon, MI 48178.

FREE catalog ss-cent kits-audio , video, TV,
computer parts. ALLKIT, 434 W.4th St., West Islip,
NY 11795.

CIRCUIT boards: your artwork, quick delivery, rea­
sonable. ATLAS CIRCUITS, Dept. A, P.O. Box 892,
Lincolnton, NC 28092.

OWN a VCR? Now you can locate any program
qu ickly and ellsily using Select.A·Tllpe-the
first complete syste m for orgllnizing your video
library. Rush $9.95+ $1.50 (postllge &handling)
to: CIMCO SALES, P.O. Box 25, Dept. RE·1, cer­
Istadt, NJ 07072.

Free Pay-TV reception. " How-To" book. HBO,
Showtime, Cinemax, $5.00. DIPTRONICS, Box 80,
(E6), Lake Hiawatha, NJ 07034.

TUNEABLE notch filters, brochure, $1.00. O.K.
VIDEO, Box 63/6025, Margate, FL 33063. (305)
752-9202.

IS it true you can buy jeeps for $44.00 through the
U.S. government? Get the facts today! Call (312)
742·1142, ext. 4673.

FREE catalog of books for electronics professionals
and hobbyists. Send SAS.E. to TECHNICAL AD­
VICE, P.O. Box 4757, Englewood, CO 80155.

SECURE your home with our sound activated
switch. Easy to build. Turns lights and/or radio on at
any attemped break-in and off when it's safe. For
plans and parts list send $5.00 to J.R. ELEC-­
TRONICS, P.O. Box 99A, Marietta, GA 30061.

LIFETIME base-mount, antenna mount increases
range mobile C.B.S., build from easy plans $15.00.
M.G. SCOTT, Box 349, Sandstone, MN 55037.

ASSSORTMENT # 101- Toko coils (1)144LY-120K,
(1)E520HN-3000023 and (2) BKAN-K555 2AXX
transformers, (l)BFQ85 Sub., (1) PC, and (1) AC
adapter only $25.00. For fast free shipping, use
MasterCardlVlSA and call toll free 1-800-821-5226,
ext. 426 (orders only) or write JIM RHODES, INC.,
1025 Ransome Lane, Kingsport, TN 37660.

ZENITH SSAVI Manual. Original manual used by
technicians. Theory of scrambling, 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.

SATELLITE parabolic dish antenna manual for­
mulas and facts, $15.00, write J. FOX, 21617Collier,
Battle Creek, MI, 49017.

THIS ISABOLDFACE EXPANDED AD. If you
like thisformat, request it.Yourcost is$3.75
per word,plus 45% fortheboldface and tint
background.

,
ITEM PRICE

RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 29.95
LCC-58 WIRELESS CONVERTER 89.95
JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY) 105.95
SB ADD-ON UNIT 109.95
MINICODE (N-12) 109.95
M-35B (CH. 3 OUTPUT ONLY) 139.95
MINICODE (N-12) VARISYNC 119.95
MLD-1200-3 (CALL IF CH. 2 OUTPUT) 109.95
ZENITH SSAVI CABLE READY 225.00
INTERFERENCE FILTERS - CH. 3 29.95
JERROLD 400 / 450 REMOTE CONTROLLER 29.95

SPECIFY CHANNEL 2 or 3 OUTPUT

Quantity Item Output Price TOTAL
Channel Each PRICE

SUBTOTAL

Prices subject to
Shipping Add
$3.00 per unit

change without noti ce. COD & Credit
Cards - Add 5%

PLEASE PRINT TOTAL

Name _

Address ,City _

State Zip Phone Number (

o Cashier's Check 0 Money Order 0 COD 0 Visa

Acct # Exp. Date _

Signature _

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE - I, the undersigned, do hereby decla re under
penalty of perjury that the prod uct s purchased will only be used on cab le TV systems with
proper author ization from local officia ls or cab le company officials in acco rdance with all
applicab le federal and state laws.....

Pacific Cable Company, Inc ..
73251/2 RESEDA BLVD. • RESEDA, CA 91335

(818) 346-5071 • No Collect Calls • (818) 716-5140
IMPORTANT: WHEN CALLING FOR INFORMATION -

Please have the makeand model # of the equipmentused in your area. Thank You

...



800·621·0854 ext.245

$10 MIN . .ORDER. SEND CHECK, M)O . , VI SA OR MASTER CARD
ALL PRODUCTS r.UARANfEED FOR 90 DAYS . PRI CES AND
SPE CIALS S UBJ ECT TO PRI OR SALE . PLEASE IN CLUDE
$2 .50 FOR UPS GROUND .

DIP SWITCHES
4 POSITI ON .75
5 POSI TIO N .75
6 POSITION . 7 5
7 POSITION . 75
8 POSITION . 7 5

EDGECARD CONN.

62 PIN ST 3 .50
50 PIN ST 3 .50

IC SOCKETS
8 PIN ST . 10

14 PIN ST . 12
16 PIN ST .15
18 PIN ST . 18
20 PIN ST .25
2 2 PIN ST . 2 8
24 PIN ST . 30
28 PIN ST . 38
40 PIN ST .45
64 PIN ST 4.00

CRYSTALS
1 . 0 MHZ 3 . 25
1 . 8 4 32 3 . 50
2 .0 2 .50
4 .0 2 .5 0
5 . 0 2 .50
6 .0 2 .50
10 . 0 1. 50 *
14 .31818 2 .50
15. 0 2.50
16 . 0 2 . 50
17. 4 30 2.50
18 .0 2 . 50
18 . 4 32 2 . 50
20 .0 2 . 50
32 .0 2 .55

capacitors
resistors
transistors

800·242 ·4949 CA

INVENTIONS, ideas , new products wanted! Indus­
tr y presentation/national exposit ion . Call free
(1-800) 528-6050. Arizona, (1-800) 352-0458. X831.

UHF descramblers ; complete plans and parts list
$5.00, AUTEN ENTERPRISES, P.O. Box 758,
Brook lyn, NY 11202.

EPROM programmer: read , wr ite , copy, your
Eproms with TRS 80 III , TS 1000, kit- $49.95, pians ­
$5.00. Information : ROBOTRON INDUSTRIES,
1417 Wauwatosa Avenue, Wauwatosa , WI 53213.

AUTOMATIC telephone redialer. Comp lete plans
convert telephon e into automatic redialer: $5.00.
PHONE , 1862 Camino Alicante , Tucson, AZ. 85715.

NEW antenna invention delivers 30dB gain when
compared to a dipo le, on all amate ur and CB bands.
Total parts cost under $25 .00, and are readily ob­
tainab le. For complete plans send $20.00, postpaid
to: R. CHRISTIE, 215-28 Spencer Ave., Queens
Village , NY 11427.

WANTED

PULSE King-five function pulse generator-ad­
just able power supply-plans $5.00, ESC, Box 98,
Clearlake, WI 54005 .

PRINTED circuit boa rd des ign-custom artwork
(masters, negatives) designed to your specifica­
tions. Other engineering serv ices available ( hard­
ware/software des ign, prototype development, etc .).
Send print for Quote or call ELECTRONIC SYS·
TEMS CONSULTANTS, INC. , P.O. Box 1105 ,
Smithtown , NY 11787, (516) 361-8142.

LEARN by bu ilding functional Heed relays and
proximity switches. Design your own burg ler alarm
system, etc. Send for our free price list. ALLREED,
138 5th Ave., Suite 160 , Pelham, NY 10803.

VCR amplifier trarismlts VCR output to any' TV in
your house. Sen d $2 4.95 for complete kit (le ss
chassis and powersupplX) to CAS ELECTRONICS,
1559·J Amar Road, SUIte 457, West Covina, CA
91792.

8000
808 5 4 .50
8085 -2 9 .95
8088 10 .00* *
8748 17 . 9 5
8 755 18 . 95

DTC-5150
10MB

DISK (IBM
CONTROLLER

w/cables

8200

8237A -5 '12 . 95
8243 5.75
8250 9 . 75
b251 4 .25
b2 53 5 .95
8253-5 6.50
8255 3 . 9 5
8 2 5 5 -5 4 . 95
8 259 6 .25
8 2 59 - 5 7 . 50
8272 14 .95 *
8284 6 .25
8288 12 .95

CALL AND GET ON OUR MA ILING LI ST !!
WE HAVE MANY OTHER ITEMS I N STOCK!

KITS! Sound effects generator, capacitance meter,
C64 drum machin e, stereo scratch filter, and more.
Semi-a ssem bled and tested . Free lit erature .
GRAYCO, 1024 Lancer, San Jose, CA 95129.

TV Stereo Decoder plans-This is not stereo sim­
ulation . Circuit actually decod es stereo sig nals
transmitt ed by station . For addition al information,
send SAS.E. to SOKOLOWSKI, P.O. Box 150, El­
mont, NY 11003.

CABLE·TV converters: Jerrol d, Hamlin, SB·3,
Mini-Code , & more. UHF converter s : Deluxe II sine·
wave kits $95 .00, gated pulse add/on $70.00. Com­
plete units $195.00, with gated pu lse $255.00.
(Quantity discounts.) Repairs of all converters &
cable boxes. Send SAS.E. (54 cents postage) or
call for info. 1 (312) 637-4408. HIGGINS ELEC·
TRONICS, 5143 W. Diversy, Chicago, IL 60639.
Mail order only. C.O.D. ord ers accepted. No. illinois
orders accepted.

DESCRAMBLER plans. New design decod es
gated sync suppressed signals-newest pilotless
method . Circuit bo ards , most parts from Rad io
Shack. Detailed theory, drawing s, schematics, in­
structions $14.95 plus $2 .00 shipping. DIRIJO
CORP., Box 212, Lowell, NC 28098.

DIG ITAL Klock Kit plays 1-of-12 melodies each
Quar ter hour. Displays time, date, and other fea­
tures . Send $2 .50 for assem bly plans and pricing to
KE RBER KLOC K KO.• 36117 Hillcrest , Eastlake,
OH 44094.

CATALOG : Hobby, radio broadcasting, CB, lowfe rs.
Transmitters, linea rs, active antennas. conve rters,
scra mblers , bugging devices, more! PANAXIS, Box
130-F6, Paradise , CA 95969.

. 6 5

. 65

. 5 9

. 99
3 .25

. 5 0

. 79

. 30

. 2 5

. 5 9
3 .9 5
1 .75
3 .95
4.9 5

RAMS
. 72

1 . 0 0
1 .75
1. 75
6 .95*

LINEAR

EPR

2'11 6 -450
2732 -450
2732A -250
2732A -200
2764 -450
2764 -200
2 7128 -25 0

CMOS
40 1 1
4013
40 4 9
4053
4503
4520
7 4C16 3

74S00
7 4S0 0 . 2 9
74S04 . 32
74S08 . 32
74 S74 . 45
74 S1 3 9 . 75
74 S 163 1 .85
7~S240 2 .00
74S24 4 2. 0 0
74 S273 1.50
74S280 1 .75
74S3 73 2 . 00
7 4S 37 4 2 .00

4LSoo

74LSOO . 18
74LS09 . 18
74LS32 . 2 5
74LS74 . 32
74LS107 . 2 5
74LS125 . 45
74LS15 8 . 35
7 4LS1 b4 .55
7 4 L S2 ~ 0 . 8 5
74LS2 4 3 . 45
74LS244 85*
74LS373 . 8 5
74LS374 . 85

74150
ECl

10132L

DYNAMIC
41 16 -2 00
41 16 -150
4164 -200
4164 -15 0

I--~~,..,.-~ 4 12 56 -1 50

TUBES : "Oldies" , latest. Supplies , components,
sch ematics. Catalog free (stamp appreci ated).
STEINMETZ, 7519 Maplewood , RE, Hammond, IN
4632 4.

PAY TV in Canada. 54 pages. Theory, schematics,
and sources for all systems used. Satellite informa­
tion includ ed. $11.95. Catalogue of all books, kits ,
and software $1. SHOJIKI ELECTRONICS CORP.,
1327 Niag ar a St. , Niagara Falls, N.Y., 1430 3.
C.O.D.'s call (716) 282-1001.

CABLE-TV converters-all majo r brands . Wire less
remotes with volum e, wired remotes. Cable and vid­
eo acce sso ries. Cablemaste r dis tributor. Lowest
prices. Ship C.O.D.. Catalogs $3.00. SONE ASSO­
CIATES, 5 Broadway, Suite 201. Troy NY 12180.
(518) 274-0608.

PLANS AND KITS
HI-FI speaker ki ts , auto speaker systems and
speaker components from the world's finest man­
ufacturers . For beginn ers and experts. Free liter­
ature. A & S SPEAKERS, Box 7462R, Denver, CO
80207 (303) 399-8609.

DO-iT-YOURSELF AND SAVEti;"
Electronic Know-how not required. "', r».'''''.~~
Easy to build from our plans or kits. .
Lowest pnces on satellite electronics. ~

Send $1 for cata log or $8.95 for
" Consumer Guide to Satelli te Television." V'"

. GFI·D14 , Box 9108 .
Mall today to: Missoula, MT 59807

IBM PC compatibl e support : Mult ifunction card
$149 .95 , disk contro lle r $79 .95 , co lor graphics
adapter $149.95, keyboard $109.95, 100W power
suppl y $99.95, motherboard assembled $299 .95.
Great APPLE card prices too ! Free listing ! 3 month
warranty. KOMPUTECH, Box 597, Alexandria Bay,
NY 13607.
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!

CIRCLE 107 ON FREE INFORMATION CARD
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GEL CELL
BATIERY

~~

NEONINDICATOR. RATED
120 V 113 W MOUNTS IN
S/ 16' HOLL .. RED LENS.

75¢ EACH
10 FOR$7.00
100 FOR $65 .00

NEWTEXAS INSTRUMENTS
KEYBOARD. UNENCODED.
48 S.P.S.T. MECHANICAL
SWITCHES. TERMINATES
TO IS PIN CONNECTOR.
SOLID METAL FRAME4"X 9."

56 .50 EACH 2 FOR $11.00

120V INDICATOR

SOLID STATE

~
BUZZER

• STAR * SMB·06L.
D 6VO C.

ITL COMPATIBLE.
5l.00 EACH
10 FOR 59 .00

31/2"

~
SPEAKER

B OHM
f.O~ IMPEDANCE.

. . :: FULL RANGE
•. SPEAKER.

o ~.otl k:;~~N·
MOUNTING CENTERS

52.50 EACH
10 FOR$20 .00

48 KEY ASSEMBLY FOR
T.!. COMPUTER

REVERBERATION UNIT

lFi ~f Qi ". 57.50 EACH

ACCUTRONICSCOIL SPRING TYPEUNITS. USED IN
ELECTRONICORGANS TO PROVIDEACOUSTIC DELAY
SOUND EFFECTS. INPUT IMPEDANCE8 OHMS. OUTPUT
IMPEDANCE2250 OHMS. 4'/1" x 16'1. x IV,,:

22/44 GOlD
f'C . STYLE 52.00 EACH

10 FOR $18.00

SOUND ANDVIDEO MODULATOR

~
" , : d FOR T.!. COMPUTER
~ T.I • • UMI 381·1. DESIGNEDFOR USE

. ~'. WITH T.!. COMPUTERS. CAN BE USEDWITH

7 B ~:l'f~NSE~u3Rg~s4 ~~~~~~~BS~W~~H
~ ti OPERATES ON 12 VOC. HOOK UP DIAGRAM

- INCLUDED.
510 .00 EACH

22/44 TIN
P.C. STYLE; NO MOUNT ING EARS

$l.SO EACH 10 FOR 514.00

7 CONDUCTOR
RIBBON CABLE

PUSHBUTION
POWER SWITCH

~

SPECTRA-STRIP RED MARKER
STRIP. 28 GASTRANDEDWIRE.
55 .00 PER ROLL (100 FT.)

DOUBLE POLE POWER SWITCH
PUSH·ON. PUSH·OFF.
$1.00 EACH

2K 10 TURN
MU LTI· TURN POT

~
SPECTROL

• _MOD 534 -7 161

55 .00 EACH

ROTARY SWITCH

1P01.E ,.6POSmON . .
1\4· DIA x l1h" HIGH -, _ _ ",'

75' EACH
10 lor $6.00

COMPUTER

~
SLlD#~OT~

GRADE 100K linear tape
CAPACITORS 2" LONG

1 5/8 " TRAVEL 75$ EACH

2,000 mId. 200 VDC
SOOK linear taper

27/8 " LONG
1 3/4 ~ OIA. )(5~ HIGH $2 .00 1 3/4" TRAVEL 754 EACH

3,600 mId. 40 VDC
DUAL 100K audio taper
3 1/2" LONG

1 3/8 ' DIA. • 33/4 ' HIGH $1 .00 2 1/2" TRAVEL. 51.50 LACH

6,400 mId. 60 VDC ,y CRYSTALS13/8~ DIA. )(4 1/4- HIGH $2.50
CASE STYLE HC33/U

31,000 mId. 15 VDC COLORBURST
13/ . -0IA. )( 4- HIGH $2 .50

2 MHZ 3579.545 KC

$3 .50 EACH 51.00E.ACH
72,000 mfd. 15 VDC

2" DIA · 4 3/ 8'HIGH $3 .50 METAL OXIDE IT
185,000 mId. 6 VDC $1.50 G.E. • ~~~~~TOR
2 1/2' DIA. · 4 1/2" HIGH 50 VOLT S. NOMIN AL D.C. " __~~~~;;';';;"_I

VOLT AGE. 518" DIAME TER.
CLAM~ TO fIT CAPACITOfilS SOC... 2 FOR $1..50

4 PDT RELAY

.~
5 CONDUCTOR IN-LINE PLUG
AND CHASSIS MOUNT JACK.
TWIST LOCK STYLE. SAME AS
SWITCHCRAFT 12CLSM.
52 _SO PER SET

MIKECONNECTOR

I.D.C. MALE
SPME AS ABOVE.

t#Pi~~i~s
FIT ON
STANDARD

RIBBON CABLE.
$5 .00 EACH

~~IV\AU~

MINIATURE
6 VDC RELAY

SUPER SMALL
SPOT RELAY;
GOLD COBALT
CONTACTS.

RATED 1 AMP AT 30 VDC ;
H IGHLY SENSITI VE . TTL
DIRECT DRIVE POSSIB LE.
OPERATES FROM 4.3 TO
6 V. COI L RES. 220 OHM .

1 3/ 16" )( 13132" )( 7/16"
AROMAT . RSD-6V

51.50 EACH 10 FOR $13.50

"

13 VDC RELAY
CO NTACT : S.P.N.C.
10 AMP@ 120 VAC
ENERGIZE COIL TO
OPEN CONTACT ...

COIL: 13 VDC 650 OHMS
SPECIA L PRICE 51.00 EACH

• 14 pin sty le •
• 3 amp contacts __
.24 voltdc or I

120 volt a C Call •
• Used but fully tested
51 .70 EACH
specify coil voltage
LARGE QUANTITIES AVAILABLE

l O CKETS fOR RELAY 50$ .Kh

HEINEMANN ELECTRIC
N101·5A·140 - S AMP~

f~ciR~~v~i~VA~PS • ~.
SIZE, 2"X I " X \4' HIGH
55 .00 EACH 10 FOR$4 5.00

MINIATURE TOGGLE SWITCHES
ALL ARE RATED 5 AMPS @ 125 VAC

S.P.D.T. s .P.D.T'

j
S.P.D.T, ~

(on-on)~ (on-on) (on-olf-on)
P.C. STYlE. SOLDER LUG SOLDER LUG
NON -THREADED TERMINALS. TERMINA LS
BUSHING $1.00 EACH $1 00 EACH
754 EACH ~r,.; 10 FOR $9 00 10' FOR $900

10 FOR $7.00 • 100 FOR $80 100 FOR $80 00 1---------....
S.P.D.T. s.P.D.T.. D.P.D.T. ,
(on_oll-oni (on -on) (on-on)

PC. LUGS.

~3~T~~EADED ~~:~~~~o ~ ~~~~~~At~G ,

~;;'ES1;~E ,r~ ~~'~O~A$~~ = ' ~~'~O~A$~~00
10 FOR $700 100 FOR $80.00 100 FOR $180 00

ALL ELECTROniCS CORR

IN4148
SPECIAL

LINECORDS
~~

TWO WIRE
6' 18g3 TWO WIRE

3 FOR 51 .00

THREE WIRE
8 FOOT 18g. TH REE WIRE

52.DOEACH

SSTATION
INTERLOCKING

MADE BY ALPS. •
3 - 2PDT AND
2 - 6PDT
SWITCHES ON FULLY
INTERLOCKING ASSEMBLY.

3Y,," BETWEEN
MOUNTING CENTERS.

52.50 LACH

SSTATION
NON-INTERLOCKING
SAME AS ABOVE. EXCEPT
EACH SWITCH OPERATES

INDEPENDENTLY.
52.50 EACH

MULTI-SWITCHES
3 STATION

NON-INTERLOCKING

•

3 - 2PDT SWITCHES.
EACH OPERATES
INDEPENDENTLY.

l ~:' ''BETWEEN t"siiE~;;nmfjumMJ-~;~=~~~;~~-~~~~~....~~~..~~~~:"'---"
MOUNTING CENTERS.

51.75 LACH

.4 S· SPACING P.C. LEADS
1000 FOR $10.00

10.000 FOR $$8 5.00

(

51 .SO
EACH

HOR$l .DO
3 FOR51.DO
HOR$1.00
3FOR $1.00
3 FOR $1.00
3 FOR 51.00

POWER SUPPLY W/PRE-AMP

TRANSISlORS

TRANSFORMERS
12000/1 ~

prima" • • ~

2N706
2N2222A
PN2222
2N2e04
2N2905
2N2907

DESIGNEDTO PROVIDE A
STEADY:S VDC@ 240 MA
FROM A BAITERY SUPPLY
OF 3.S TO6.2S V.

DC CONVERTER

IJWJ

THESE ARE SOLID STATE FULLY REGULATED
13.8 VDC POWER SUPPLIES. ALL FEATURE
100% SOLID STATE CONSTRUCTION. FUSE
PROTECTION. L.E.D. POWER INDICATOR.

2 AMP CONSTANT, 4 AMP SURGE.

UL LISTED $18 .00 EACH

TI SWITCHINGPOWER SUPPLY
TI * 1053 214· 2 111COMPACT. WELL-REGULATEDSWITCHING
POWER SUPPLY DESIGNEDTO POWER TEXAS _I~ R
INSTRUMENTS COMPUTER EQUIPMENT.

INPUT, 14VAC-25. VACAT IA :1 j

OUTPUT, -t12VD CAT 3S0MA •
+ 5VOC AT 1.2A I

- SVDCAT200MA ' '
SIZE, 4*' x 4\4" " I \io" ' 55 .00 EACH

5.6 VOLTS@.75OMA $3.00
6 VOLTS@150 MA 51.25
12 VCT @ 200 MA 52.00

11 V. @650 MA $3.50
11 VOLT5 @1 AMP $4.50
24 VOLTS@ 25OMA 52.50
24 VCT @l AMP $4.50

WALL
TRANSFORMER

ALL ARE 115 VAC~
PLUG IN W

4 VDC @ 70 MA $2.00

9 VAC @ 1 AMP $3.00

12.5 VAC @ 265 MA $2.50

17 VAC @ 500 MA $4.00

24 VAC @ 25O MA $3.00

2 1116' X 11 /16 " X
1 11116" HIGH.

THIS SUPP LY WAS USED TO POWER

~
AN 8 TRAC K/ CASSETTE UNIT. IT

WILL SUPPL Y APPROX. 18 VDC AND
INCLUDES A SMALL PRE-AMP TO

• BOOST SIGNAL LEVEL.
RCA PLUG S FOR LINE IN/OUT .

~. $4.50 EACH

SPRING LEVER
TERMINALS

TWOCOLOR

CODED [!!J'
6~RAMJ~C~5y , ~~ ,
23/4 - lC 3 3/4~ . -
BAKELITE PLATE. • 0

GREATFORSPEAKERENCLOSURES
OR POWER SUPPLIES.

$1.00 EACH '0 FOR $9 00



UNLOCK THE POWER OF YOUR

TIMEX OR SINCLAIR COMPUTER

Centronics Printer I /F•••••••••• $50.00
with ~ . printer cable • ...•. Sb9.9~

as above + computer cable . . SB9.~

Flopp y Dri ve I/F • ••••• ••••••• • • $190. 0 0
+ :=,i" ~-1 /4" dri ve cable .•• $199.95

When order ing, s p e c i fy t ype o f co~uter

Allow 4-6 week s f o r deli ver y

CALL or Write for free catalog to:

Research Ser vice Labs
POBox 19124 OKC, OK 73144
(4 05) 745-9322

Phone hrs : 2- 10PM Monday thru Frida y

SCANNERS
JOIN 30,000 other scanner owners in the nation 's
largest not-for-profit association of scanner owners,
Bi- monthly publ ication wit h tec h tips , fasc inating
true stories, news of new Iistenin\l adventures. Plus
member benefit package including car rental dis­
counts , no-e xtra-cost insurance coverage, free
classif ied ad service, and more. Send just $9.75 for
10-month trial membership to: SCANNER ASSO­
CIATION OF NORTH AMERICA, 240-A Fencl
Lane, Hillside , IL 60162.

PRINTED-CIRCUIT BOARDS
PRINTED- circu it boards. 8" x 10" max . Send us
your posit ive, any size (please specify), thru compo ­
nent side artwork, along with a certified check or
money order for $20 .00 & $3.00 shipping , and we
will send you an FR-4 fiberglass board, with your
artwork, the same day. Send us your hole specs ,
we'lI dr ill it for free. EJS LABORATORY, 11908 De­
troit Ave., Cleveland, OH 44107, (216) 529-1611.

PRINTED-circuit boards. Quick prototypes, pro­
duction, des ign, reflow solder. Send print or descrip­
tion to KIT CIRCUITS, Box 235 , Clawson , M148017.

PRINTED- circu it boa rds double -sided with plated
through holes or single sided . No set up charge.
CAUDILL INC., 205 East Westwood Ave., High­
point , NC 27262. (919) 884 -0229 .

CIRCUIT- boards , single sided boards 48 hour turn­
around. No set up charge. call for quote. EMCON
PCB'S, (602) 483-2464

EPROM PROGRAMMING
HOBBYISTS : EPROM's sold with your program ­
ming installed. Listing provided. Fast service . Write
or call: ROMULUS MICROCONTROL, Box 8669 ,
Rockville, MD 20856, (301) 540-8863.

FCC LICENSE TRAINING
EARN $600.00 + week! Get your "F.C.C. General
Radiotelephone License ." Electronics home study.
Fast, ine xpens ive! " Free" detai ls . COMMAND,
0-168 , Box 2223 , San Francisco, CA 94126.

GRAPHIC EQUALIZERS, ETC.
NOISE eliminators, expanders , power meters,
others. Twelve-24bands/channel equalizers from
$89.00. Kit see R-E 5-6/78, 2/80, 3-4/81. Catalog:
SSS, 856R Lynnrose, Santa Rosa , CA 95404 . (707)
546-3895.

CABLE.TV FILTERS
SUPER powered notch filters. Equivalent of cable
company "cylinders". Eliminate undesirable sig­
nals. Any channel 2 through 8; 14(A) through 22(1).
Send $20 .00 each . Money back guarantee. Quan ­
tity discounts, CATV , Box 17621, Plantation, FL
33318.

EDUCATION & INSTRUCTION

F.C.C . Commercial General Radi­
otelephone License. Electronics home
study. Fast, inexpensive! "Free " details.
COMMAND , 0-167, Box 2223 , San Fran­
cisco, CA 94126 .
LEARN how to use a computer. Train at home in
spare time! No previous experi ence needed! Learn
computer programming, computer applications and
operations ...even computer games. Use hundreds
of programs already available or learn to write your
own. Experts explai n everything in easy-to -under­
stand language with step-by-step directions. Ca ll for
free facts! 1-800-862-6262 , extension 56 or write
ICS COMPUTER SCHOOL, Dept. DEC55 , Scran ­
ton, PA 18515.

FCC Commercial General Radiotelephone License
Correspondence Course. 60 individual lessons for
$89 .50. Payment plan . Results guaranteed! Details
free. AMERICAN TECHNICAL INSTITUTE, Box
201, Cedar Mountain, NC 28718.

COMMODORE 64 PublDomain Software . Specify
business, educational, utilities, games . Over 100
programs on four diskettes. $7.95 /disk . SOFTRAM,
Box 60, Mason , OH 45040.

REEL-TO-REEL TAPES
AMPEX professional series open reel tape, 1800-or
2400-feet on 7-inch reels, used once . Case of 40,
$45.00. 10112 x 3600 feet and cassettes available .
MasterCardNisa. VALTECH ELECTRONICS, Box
6-RE, Richboro , PA 18954 (215) 322-4866.

DO-IT-YOURSELF TV REPAIR
NEW! ...Repair any TV...Easy. Anyone can do it.
Write , RESEARCH, Rt. 3, Box 601 BR, Colville , WA
99114.
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LOOK NO FURTHER WE'LL BEAT ANY PRICE
IN THIS MAGAZINE OR ANY OTHER

64K RAM 27128 41256-150 27256 27C64
Set of 9 $17.00 $7.80 $9.00 $49.95 $9.25

2764-200 2732-200 8087-3 6264LP-15 6116P-3
$4.00 $3.50 $175.00 $11.50 $2.75

8000
8755 12.00 MCC1372 6.15 74S00 4099 1.75
8748 11.00 CA3023 2.45 745124 2.50 4507 1.15 74HCOO8031AH $7.50 8749 13.50 CA3059 2.60 745132 1.15 4508 1.75

8035 2.75 CA3060 2.60 745133 .40 4514 1.15 74HC85 1.25
8039 3.00 Z-BO CA3081 1.50 745194 1.35 4515 1.60 74HC154 2.25
8085AP 3.40 CA3082 1.50 745195 1.35 4516 1.40 74HC166 2.65
8086P 10.15 Z80BCPU $4.05 745251 .85 74HC299 4.50
8088 10.00 Z80BCTC 4.75 7400 745253 .85 74LSOO8155 2.70 Z80B-P10 4.75 7443 .58 745280 1.75
8216 1.19 7444 .62 745287 1.70 74L5145 $1.05

74HCTOO8237A5 8.10
LINEAR

7489 1.95 745288 1.70 74L5147 2.20
251A 2.70 7497 2.47 745570 2.70 74L5148 1.17 74HCT85 1.35
8253C 2.70 LM312H 1.60 74100 1.58 745571 2.70 74L5154 1.65 74HCT154 2.70
8255A 2.70 LM318CN 1.45 74142 2.65

CMOS
74L5166 1.70 74HCT166 2.70

8257P-5 2.70 LM319N 1.10 74143 4.45 74L5181 1.90 74HCT299 4.75
8259AC-2 2.70 MCC1330 1.50 74144 2.65 4034 1.75 74L5189 8.00
8274 7.50 MCC1349 1.70 74390 1.58 4035 .76 74L5348 2.25
8284A 2.95 MCC1350 1.05 74393 1.22 4094 2.70 74L5364 1.70
8288 8.10 MCC1358 1.50 74490 2.30 4098 2.25 74L5674 8.60

INTERACTIVE IF YOU DON'T SEE IT
HERE CALL COLLECT!!!

COMPONENTS $100.00 min. order - U.S. Funds Calif. Res. add
6Y2%. Shipping - 5% plus $1 .50 Ins. VISA, MC,

4401 Atlantic Ave #219 Long Beach, Calif. 90807 M.O.,cashler checks, preapproved co. checks. We
reserve right to substitute manufacturers. We are

213-423-6644 Telex 592022 not responsible for typographical errors.

CIRCLE 260 ON FREE INFORMATION CARD
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Unsurp assed qua lity at an unbeatabl e pri ce, the Ramsey osclllo­
scope compares to othe rs cos ting hundreds more. Features include
8 compo nent test ing ci rcuit for resistor, capaci tor. digi tal circuit and
dio de testi ng . • TV video sync fi lte r . wi de bandwi dth & hi gh sensi ­
t ivity • inte rnal gratic u le - f ront panel trace rotator . Z axis . high
sensitivity x-y mode . reg ulated power supply . bu ilt - in calibrator
• rock solid tr iggering
·USA-Add $10.00 per unit for postage, overseasordersadd 1 5~

of totalorder for Insured surlace mail.

The Ramsey 625 is a du.1 ti me base, delayed sweep un it that inc ludes a buil l -In
signal delay nne to permi t clear viewing dUring very snort rise l imes of high Ire­
quency waveforms Other features include; variab le trigger holdoff - 20 cali ­
brated sweep tIme ranges fro m 0.5 sl dlv to 02 tl-'S/d lv. • fUlly ad/ustable sweep
lim e . X5 sweep magni fication . five tngge r sourc es: CH1. CH2, LINE EXTernal
and INTernal (V mOde) • fron t panel x-y operation . Z exe input . sum diff er­
ence of CH1, and CH2 waveform s displayed as single trace - sweep gate and
sweep output. aulo focus . singl e sweep
'Same as unillo left.

20 MHzDUAL TRACE OSCILLOSCOPE *
$39995
hIg> quoUtyhook on
po-.--

45 MHzDUAL SWEEP OSCILLOSCOPE
$79995 *
=-.:.=on

RAMSEY 0-1100
YOM MULTITESTER
Compact and reliable. desig ned to
service a wide variety of equ ip ment.
Features Include . mirr or back
scale . double-jeweled precis ion
moving coil . double overload p ro­
tectio n • an ideal low cost unit for
th e begi nner or as a spare bac k-up
unit.

$199 5 1"l leod.ond
bllle ry Incl uded

NEW RAMSEY 1200
YOM MULTITESTER
Check transistors. diodes and
LEOs wit h this profess ional qu alit y
meter. Other featu res include;
dec ibel scare . 20K volt metering
system . 3W' mirrored scale .
polarity switch . 20 measuri ng
ranges. safety probes . high
impact plastic case

$2495 10.lleod. Ond
bII"ery lncluded

RAMSEY 0-3100
DIGITAL MULnMETER
Reliable, accu rate dig ital mea­
surem ents at an amazing ly low
cost . in- line color cod ed push
buttons. speeds range selec tio n
• abs plastic tilt stand • recessed
input jacks . overload protect ion
on all ranges . 3Y:digit LCD dis ­
play with auto zero, auto polarity
& low BAT. indicator

$499 5 1"l lood. ond
btI"ery included

CT-707 DIGIT 525 MHz
COUNTER
Lab quality al a breakth rough price. Features
• 3 frequency ranges each with pre amp. dual
se lec table gate tim es. gate activity ind icato r
• 50mV @ tSOMHz typi cal sensitiv ity . wide
freq uency range . 1 ppm accu racy

$1199 5 wlrod Includo.
AC adap ter

CT-70 kit $99.95
BP -4 nicad pack • . .• .• . . . . .. . . . . .• . .• .• . • . 8.95

- -
~ fia2.6 r..: :.: ·-

I 0- " . . , ••.--_ ....... ..,.--r=r--

DM-7oo DIGITAL MULTIMETER
Prolessional quali ty at a hobb yist pri ce. Fea­
tures include 26 different ranges and 5 func­
tions • 3',; digit, 'h inch LED display . auto­
matic decimal placeme nt . automatic pol arity

$1199 5 wired Includ..
AC ada pter

DM-700 kit $".95
MP- 1 probe set 4.95

CT-90 9 DIGIT 600 MHz
COUNTER
The most versatile lor less than $300. Featu res 3
selectable gate times. 9 digits. gate indicator
• displ ay ho ld . 25m\f @ 150 MHz typical sen­
sitivi ty • 10 MHz timebase for INWV calibra tion
• 1 ppm acc uracy

$1499 5 wlrod Includ"
AC ada pte r

CT-90 kil $129.95
OV-1 0.1 PPM oven timebase . . .. • ..•• .•• .59.95
BP-4 nicad pack . . • . . . • • . • • . . . . . . . . . . . • . . . ' .95

PS-2AUDIO MULTIPUER
The PS-2 is handy for high resol ution audio
resolut ion measuremen ts, mult iplies UP in fre­
quenc y • great fo r PL tone measure ments
• multiplies by 10 or 100 • 0.01 Hz resol utio n &
buitt- jn signal preamp/co nditioner

$499 5 wired
PS-2 kil ................. $39.95

CT-125 9 DIGIT 1.2GHz
COUNTER
A 9 digit counter that will outperform unit s cost­
ing hundr eds more. • gate indicator. 24mV @
150 MHz typical sensitivi ty . 9 digit disp lay
• 1 ppm accuracy . di splay hold. dual inpu ts
wit h preamps

$1699 5 wlrod lncludo.
AC adaptar

BP-4 nicad pack . . .. . • . . ••• . .. . •• a.Sls

B~BA.HO RF PRf1J,t Pl lFlf R
IC -Z · ·~

PR-2 COUNTER PREAMP
The PR~2 is ideal for measuring weak signals

~g~~t:,1 ·~::~fo~ ~~~:ln5gd~?:ird:a~NC
receiverlTV preamp

$449 5 wiredIncludo.
AC adapter

PR·2 kit $34.115

CT-50 8 DIGIT 600 MHz
COUNTER
A versati le lab bench co unter with op tional
receive frequency adap ter, whic h turns the CT­
50 into a digit al reado ut for most any receiver
• 25 mV @ 150 MHz typi cal sensit ivity . 8 dig it
di spl ay. 1 ppm accuracy

$1699 5 wired
CT-50 kit $139.95
RA- 1 recelve r adapte r 'ti t •• • •• .. . . . . . . . . . . 14.Sl5

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

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

--..... eoo loe4l ....~

~.~ :!:-==========

PS-l B600 MHz PRESCALER
Extends the range of your present cou nter 10
600 MHz . 2 stage preamp . divide by 10cir­
cuitry • sensitivity: 25mV @ 150 MHz . BNC
co nnectors • drives any cou nter

$599 5 wlredlncludos
AC adapter

PS·l B kit $49.95

CIRCLE 70 ON FREE INFORMATION CARD
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TEL. (617) 547·7053

C~,
SOLID S1A1E SALES WE S HIP OVER OVER 95 %

P.O. BOX 74D OF2~~~~:~~~SR~gE7~~

SOMERVILLE, MASS . 02143 TOLL FREE '.800-343-5230
FOR OROERS O N LY

POSTAGE RATlS

ADO 10% FOR ORDERS UND ER $25,00
ADD 5% FOR ORDERS BETWEEN '25.00 & $50.00
AD D 3% FOR ORDERS ABO VE $J~ 00

LINEAR CIRCUITS

Ahead
Get""'-tthe
->-~~~ Gang
/e'~""J'';i... ~ t

... T. r;-. - .... J.';-..~
JM .~ :
I / - > ~.

- : ,; \' ~:' I ; or. r ,~('<:» or ( I...,

/1~~
Face it. We

could all use a little concrete
advice now and then .

Whether you're making a
monumental decision like a
career change, or a more
routine one like an oil
change, the free Consumer
Information Catalog can
make it easier.

The Catalog is published
quarterly by the Consumer
Information Center of the
U.S . General Services Ad­
ministration to bring you the
latest on government pro­
grams and a mountain of
other information that you
can use.

The Catalog lists more
than 200 government book­
lets to help you .. .start a
business, find a job, plan
your retirement, repair your
home, or carve out a nutri­
tion and exercise program to
improve your profile. And
many of these booklets are
free .

So order your Catalog to­
day. Any way you look at it,
you 'll be head and shoulders
above the crowd .

Just send your name and
address on a postcard to:

Consumer
Information Center
Dept. MR
Pueblo, Colorado
81009

. • 3.95

•• 3.00

.3.00

•• •• 2.50

, , 4 .00

· , . 3.50

· . . 3.00

· . . 2.75

• .. 2.50

• . • 2.00

7415241 .95
74L524 2 1.00
74L 5243 1.oo
74L 524<4 1.25
74 L52<45 1.40
74L52<46 1,40
74LS247 .75
74LS24P 1.00
74LS25 1 .60
74LS253 .60
7<4LS257 .60
74LS258 .60
74LS2591 .75
74LS260 .60
74L 5266 .55
74lS273 1.50 .
74LS279 .50
74 L5280 1.70
74LS283 .70
7<4LS290 .90
7<4LS293 .90
74L5298 90
74LS320 2.00
74L5323 3.50
74lS365 .60
7<4L5366 .60
7<4L5367 .60
74LS 368 .60
74L5373 1 30
704 L5374 1.30
74L5 377 1.30
74L5386 .45
74L5390 1.10
74L5393 1.35
74LS446 2.00
74LS398 2.50
74LS541 2.25
74L5625 1.75
74LS668 1.60
14LS670 1.25
81LS96 1.40

74LS 109 40
74LS112 .40
7415 113 .40
7415 114 .40
704 LS123 . 75
74L5 125 .GO
7<4LS126 60
74 LS132 .60
74LS136 40
74LS137 .90
74L5138 .60
74LS139 .60
74 LS1472.20
74 L515 1 .55
74 LS153 .55
74LS 155 .70
74LS156 ,70
74L5157 .65
704 LS158 .60
74LS 160 .70
74L5 161 .65
74LS16 2 .70
74 LS163 .65
74LSl64 . 70
74LS165 .70
74L51661.75
74L 5169 1.50
74L 5170 1.30
74L5173 .70
7415174 .55
74LS17 5 .55
704 LS181 2.00
74L5 190 .90
74LS 191 .90
74LS192 80
74LS 193 80
74LS194 .65
74L 5195 . 70
74LS196 .15
74L 5197 ,75
74LS221 .90
74L5240 95

74LS SERIES

SEND $ 2~ FOR OUR CATALOG
FEATUR ING TRANSISTORS &
RECTIFIERS 145 HAMPSHIRE
ST.. CA M BRIDGE. MASS. 02119

MULTI TURN TRIM POTS

50 0 HM 3/$2,00
l 00 0HM

l CXXlOHM 51( 20K
10K 50K l OO K

7.. 162 . 70
TT L IC SER IES 7<41 63 .70

741&4 .85

"00 .20 747 <4 .35
74165 85
7<4166 1.00

7<40 1 .20 7475 ... 7<4170 1.50
7402 .20 7476 .35 74173 .75
7403 .20 7480 '<5 74174 .90
7404 .30 7483 .50 74175 .90
"05 .30 7485 60 74176 . 75
7406 .40 ,.... .35 74117 .5
'<0 7 .60 ' '''9 1.90 704 180 1.90
"OS .25 70490 .55 74181 2.00
" 09 .2' 7<491 .50 7<41 82 .90
7041 0 .20 7492 .50 7418. 1.50
7411 .25 7493 .50 74190 .80
7412 .25 749<4 .60 74191 .•0
7413 .35 7495 ..55

'''19 2 80
7414 .50 7496 .60

74193 .607420 .20 74107 .50
7425 .30 74110 1,20 74194 .80
7426 .30 7<4121 '5

74195 .80
7427 .30 74122 ... 74196 .75

7430 .20 74123 .50 14197 .80
7<432 .30 704 125 .es 74199 1.25

7437 .30 74126 .45 74221 1.25

",. .30 74145 .60 74273 1.00
70440 .20 74147 1.20

74279 .70
74<42 .50 74148 1.20 "298 .60
7445 1.00 7<4 150 1.35

74365 .5
7446 .70 74151 .55 7436 7 .65

74390 .90
7<447 .70 74153 .55

75325 1.50
7448 .70 74154 1.50

75492 1.00
7450 .20 74155 .75

960' ' 007472 .35 74157 .55 9602 .90
7<473 .35 74158 .60 8T2 6 1.10

74160 85 8T28 1.10
74161 .70 8T97 1.10

8! 9S 1.10

TRANSISTOR SPECIA LS
TIP 318 NPN 5i TO-220 , . . . $ .<40
TI P 328 PNP 51TO·220 . , , . . . $ ..40
TIP 3<4 PNP 5, . . • , . .•.. .• , $ ,95
T IP 111 • . .. . . .. . . . .... . . . $ .50
TI P 121 PNP5, U84 . . . . . $ .60
TIP 141 NPN 51097 . , • . . , • $1.00
TIP 1<45 , .. $1.35
8U205 . . . . • •. , , , , , . , ..... $1.7 5
2N404A PNP GE TO·5 , .• , • . . . • 31$1.00
2N 1307 PNP GE TO,S.. . ••. •. . • $ .40
OP52OOO - DUA L POWER DA R L •• $3 .95
2N2222 NPN 51TO-lB ••• , . . . . • 71S1.00
2N290 7 PNP 51TO-t8 , .. • • 71$1.(10
TIP 2955 PNP 51 . • • . . . . $ ,70
2N305 5 NPN 51TO·3 • . S .50
MJE3055T . . . • . . . . . . • $ .60
2N390 4 NPN 51TO,92 . . , 71$1.00
2N 3906 PNP 51TO·92 , . . . 7/$ 1,00
2N4908 PNP 51TO·3. . • , .. , $1.00
2N6 109 PNP 5i TO·220 . • $ .55
2N6233·NPN SWIT CHI NG POWER . , $1.9 5
MRF ·8004 CM RF TRANSI5TOR NPN.S . 75
HEP G80 14 - PNP GE TO·3 . , . $ .85

100/ $8 ,00
100/ $5,00

LM337T . . $1.95
LM338K $5.75
340T·5. 6, 8. 9, 12,

15. 18 or 24V . $ . 75
723 ... .• . . . , $ .50
LA5 10412+ 12v3A $3.95

CIMOS

DIS C CA PACITORS
10 1$1.00
16 '$1.00

TERMS FOB CAM BRIDGE. MASS SEND CHECK
OR MONE Y ORDER MI NIMUM TELEPHONE.
C O D PURCHASE ORDER OR CHAR GE $20 00
M INIMUM MAIL OROER $~ 00

EPOXY GLASS VECTOR BOARD

PRY 1A 3A ,2A OOA 12SA 2<OA
100 .os .J< .36 .90 5.00 • .00

200 .06 .17 .50 1.>:> 7.00 ' s.00..., .W .25 as 1.50 10.00 12.00

eoo .11 .30 ..., 2.00 13.00 15.00

"" .13 .36 1.00 2.50 16.00 18.00
1(0) .,., .45 1.25 3.00 "'.00 26.00

REGULA TOR S

TANTALUM CAPACITORS
.22UF35V 5/ $1.00 15UF 16V 3 /$ 1.00
.47UF35V 5/ $1.00 3OUF 6V 5 / $1 .00
.68UF 35V 5/$ 1.00 33UF1 5V $ .50
lUF 20V 5/$ 1.00 47 UF 20V $ .85
2 .2UF20V 5/ $1.00 68 UF 16V $1.00

3 .3UF20V 4/ $1.00 2OOUF20V $1.75
4 .7UF35V 4/ $1.00 150UF 16V $1.30
6.8UF20V 4 /$1.00 330UF 10V $1. 75
10UF20V - $ .40
22UF lOV - s .30

PRINTED CIRCUIT BO A RD
......x 6"OO UBLESI DED EPOXY BOARD ED 'I ,. " THICK
$.00011. . . • . . • . • .. • . • . . . • . 5/ $2.60

. 1UF 16V

.0IUF35V

74COO .50 ~7" C90 7 90
4020 1,25 4071 .30

74C02 .' 0 74C9151 .10
4021 ... <40 72 .30

74C04 .' 0 74C921 3 50
<4028 .70 4076 80

7<4Cl 0 .' 0 ' 00' .30 ' 0,. . 75 <0" 50
7<4C 14 .60 '002 .30 <030 .•0 <081 .30
74C1O .<0 -cce .85

<0" 1.75 <082 .30
74C32 .40 ""'7 30 4035 85 ' 093 .70
7<4C42 1.20 <008 .90

""0 1.00 <099 1.75
7<4C704 .80 <009 .' 0 ",,, .75 '50' .ss
74C7S . 75 <4010 .<5

""2 .85 ' 503 .5
74C83 1.20 <0" .30 <083 .85 ..06 .75
7<4C85 1 .~ <0" .30

<0" .80 045 10 1.20
HC8S .40 · <0' 3 .35

4046 .90 4511 85
74C93 ' .00 <4 0 1 ~ .75 40<47 .se <451<4 1.20
74C1543.00 4015 .<0 ' 0<9 .35 <45 15 1.60
74C157 1, 70 <40 16 .' 0 •050 .3• <45 10 1.50
74C151 1.10 <4017 .7. .05 1 .80 <4518 .5
74C1704 1.10 <018 .7. <OS2 \.00 ..20 80
7<4C175 1.10 <0'. .' 0 .053 .80 <5" 1.10
74C1921.40 '020 .75

'060 .70 <5,. 1.<40
74C193 1.40

4021 .7.
'066 ' 0 ..,. 1.50

7.C245 1.15
<022 .75

' 068 .<0 <4539 1.50
74COO l .•0 <023 .3'5 .06• .35 ..553 1.75
7<4C903 .80 <0" .e5 <070 .•0 <458 3 .90

<025 .30 4586 .75

745 SER IES l.-

74500 .35 74574 .50 745163 1.75
74502 .35 74585 1.25 745165 1.50
74503 .35 74586 .50 704517<4 .90
74504 .35 74589 2.00 745175 .90
7<4505 .35 745112 .50 745 181 3.00
7<4508 .35 7045 113 .60 7<45 182 2.00
74509 ... 745124 2.20 7<45189 1.60
704510 .35 70451 33 .<5 7045 19<4 1.30
7451 1 .35 7<4513 5 .85 74519 5 1.30
745 15 .35 745138 .80 745241 2.00
74520 .35 7451 39 .80 7<4524<4 1.25
74530 .35 7045151 .90 745251 1.20
74532 .•0 745 153 1.25 745257 90
74540 .40 745 157 .90 745260 .75
74542 .85 745 158 90 745373 2.00
74551 .35 745161 1.75 7453704 2.00

2 114· 4 .. ..S 1.0 0 6264-15

4 1 16·25.. . .S .75
S20.00

4164·2 . . . .S3.6 0 HM 50256

4 164- 15 . . . 54.00 S20. 0 0

78LOSO<12 . " $ .40
LMJ 05G . . $ , 75
l M317T • . . ... $1.35
320T 5. 12. 15 01 24 .85
78M5. 12. or 15 . • $ .!>O
323K l LA14051 . $1.75

1/1 6" thick with 1/10 " ..pacinI
4W ' x 6,," . . ... S 2 .4 0

SCA's TRIAC 's
~ 6A 35A~ PRY 1A lOA 26A

100 .35 .40 1.40 100 .35 .60 1.40

200.40 .50 1.80 200 .50 .80 1.90

400 .60 .70 2.40 1 2 . 00t4:::00~~.7~0~1~.00~~2.~60~J...;:i~~~~:;~~~';';"~~
600 .80 1.00 3.60 15.00 600 1.00 1.20 3.60

FULL WAVE BRIDGE 12VDCRELAY5

PR Y 2A . A 25A
TTL 51ZE

, 1<0 S .P, 1200ohm coil
00 80 130 120 .75

' 00 100 , . 5 330 D.P. 400 ohm coil
600 130 ' 90 " 0 .96..

.2 5

.2 5

.3 5
040

3 .00 ea.

CRYSTA LS

1.843 6.000
2.000 5.1«
3.000 8.000

3.579 10.000
4.000 18.000
5.000 18.432

20.000

NO.:JJ
WlREWRAP
WIRE SINGLE

STRAND
100' ... $1.40

1795 . .17.00
1797 . .17.00

22 PIN
24 PIN
28 PIN
40PI N

INTER
FACE

&

ORIV ERS
AYS · l 0 13A 3 .75
AY 3 ·10 15D 5,75
1488 .90
1489 .90
TR16028 395
BR1941L 895
AY5·36<XPAO 9.95
CRTSOJ7 18 95
MM5307 7.95
MM5369 2.50
8 130 2.50
8830 2.50
8833 2.50
8834 2.00
8837 2.00

DB CONNECTORS

20KV DIODES
250mao$1.95

DIP
SOC KET S

OIS C
Cont ro llers

D765C .10.00
1771. . . 5.95
179 1 . .14.00
1793 . ,17.00

RAM 's
2 1L02·J .90
2101 A·" 1.50
2 1l 1A 1. 75
2 112· ' 1.9 5
2 1'4-2 1.40
2 118 ·'" 2 .50
214'·3 ;2.50
3242 6.00
TMS3409 1.75
M~27·3 1.75
TMS40SONL 2.95
MK..a96· 11 1.25
4 ' 08-3 1.50
41 16-2 1.00
4118-4 4 .00
MK4802 5.95
Z6 104·4 2 .50
6"6-3 6.75
8118-12 4.95

6167P·3. • 9.00

DIP SWITCHES

4 POS ITI ON .75
7 POSITI O N .9 5
8 POS ITIO N .9 5

10 POSI T ION 1.25

. 10

. 15

. 18

.2 0

.25

8 PIN
14 PIN
16 PIN
18 PIN
20 PIN

WIRE WRAP
SOC KET S

14P IN - .45
16PIN .50
lSPIN - .66
20PIN ,9) OB9P _$2.00 OB25P • $2.00
24 PIN 1.10 OB9S . $3.00 OB25S _$3.00

~~:~ ~ :~ HOODS· SUO HOODS - SU D

CTS 20 6- 4
CTS 20 6 · 7
CTS 206- 8
CTS 206-10

OAOOSEO 3.75 LM380 1.20 LM1310 1.40
T L062C P ... LM,.. 1.60 LM13 91 1.00
TL064CN 1.50 LM,.. 1.00 1456 .80
TL072 1.25 LM387 1.25 "58 .50
TL D84 1.50 LM 393 .75 LM 180B 1.75
LM20 1 .75 L F398A 3.00 AD2700L O <OS
LM 301n48 .50 LM555 .50 LM290 1 .s5
LM307 .•5 LM556 .90 CA30 18 1.95
LM308 .es 558 1.75 CA3018A T 1.50
LM 310 1.10 5. ' 2.50 CA3Q80 1.00
LM 31 1 .75 5.5 .s0 CA3089E 1.75
LM 318 1.25 56. 1.25 CA3094 1.30
LM31 9 1.30 567 .85 CA3130 1.00
LM324 75 NE592 .s5 CA3140 100
LM 339 .90 709C .80 CA3822 . 75
L"J.4ll .90 LM710 .0 LM3 909 .80
LF351 .80 733 .95 4136 .85
LF3 53 1.25 741CV .50 N5596A 150
LF 355 .90 747 .50 8700CJ 5.95
LF 356 1.25 CA758 1.75 LM13 080 .95
LM358 .70 LM7'98CT .60
LM370 1.60
tM311 1.60

SHIFT
REG ISTERS

...M 1402 1.75
M"" '403 1.75
MM 1404 1 .7~

MM5013 2.50
MM5055 2.50
MM5056 2.50
MM5057 2.5 0
MM5058 2.50
MM!i060 2.50

ROM's
TP d1 8 S4 2 3 ,50
825 126 ' .95
825 130 1.95
82 5 131 1.50
TPB28S166 9.50
825 181 6.95
'45474 3.95
170S 3.75
27128 22.50
2716 +5V 3.75
2732A 6.95
2764 7.50
3J""A 2.95
362SA·J 3.00
633 1 1.95
764 3·5 3.95
8256-5 1.25
AM92 14C 2.95

IN4148I1N914) 15/1 .00
1141HR DETECTOR 3/$1.00
FP 100 PHOTOTRANS .. .. .. $ .50
RED LED', .2" 8/$1.00
YEL. GREEN0< AMBERLARGELED', .2". 6/$ 1.00
REO·GREENBIPOLAR LED .. .. .. . $ .90
REO·YElLOWBIPOLAR LED. . . . . . . . . . . . $.90
MLED92IR LED.. .. .. .. .. .. .. .. .. .. .. . $,40
MROI4B PHOTO OARl. )(TOR .. .. .. .. .. $ .60
MCT20PTO ISOLATORS $ .60
1 WATTZENERS: 3.3, 4.7, 5.1, 5.6. 6.8,

8.2. 9.1,1 0,12, IS, 18.o<22V.. .. .. .. .. 6/$1.00

TOGGLE === ~~~~ == ~'.:
SWITCHES 20IP O"OT CENTlR,Off 1.10

CPU's&
SUPPO RT CHI PS

zace, CPU 4,75 8155 ·2 8.00
180B CPU 9 00 8202 19 ,95
zso« CTC 4.50 82 12 3.00
Za:>AOART9 .oo 82 14 4.50
180A Pl 0 4.50 8216 3.00
180A 510 10,95 8226 3.50
82043 1000 8237 16 00
AM 029 01 895 8238 395
6502 4 ,15 8250 10.95

.6800 2.50 8251 8.00
6803 L 12.95 8253 8.00
6809 8 ,95 8255A·5 8.00
6810 4.00 8257 8 .00
682 1 450 8259 8.00
6845 13.95 8272A 2fl.OO
6850 3.50 8275 24.50
6875 4 ,50 8279· 5 695
07220·1 2400 8288 17.00
8035 8 95 8355 12.95
8080A 4.75 8748 20.00
8085A 8 .00 TMS9927NL 9 .95
8086 16 00 68OOOL8 3950
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$4899 5

• Two High Quellty 10:1 probes Included
• Backed by our 2-yeer limited werranty
• For speclflcetlons see MCM catalog
#9, page 118

TENM4p<l!l
20 MHZ DUAL TRACE
OSCILLOSCOPE

#72-320$38995

• Two High Quellty 10:1 probes Included
• Backed by our 2-year limited werranty
• For speclflcetlons see MCM cetalog
#9, page 118

#72·330$569 0

TENM4p <I!l
35 MHZ DUAL TRACE
OSCILLOSCOPE

~P~

15 MHz DUAL TRACE
BATTERYOPERATED
OSCILLOSCOPE
• Two High Quality 10:1 Probes
Included. B8cked by our 2-yeer Limited
Werrenty • Internal rechargeeble batteries
provide 2 hours of con1lnuous operation
without the need for eny cxQIde power
source.• For apeclflcatlona _ Supplement,..L=;_" #4 of C81elog #9.

7EJ\M4~
DIGITAL
CAPACITANCE
METER
• Measures capacitors from 0.1pF
to 1999mFd • Accuracy 0.5%
typical. Fuse protected
• Checks capacitors in and out
of circuit. Backed by our 2-year
limited warranty. For more

~~~~:t\~~S$see5McM4cata9Iog5
#72·040
'59.80 each (z-up)

TENM4p <I!l
DROP PROOF
DIGITAL
MULTIMETER
• DC Input Impedance 10M ohm
• Shock-mounted LCD dlspley
• Overloed protection. Auto
polerlty • Backed by our 2·yeer
limited werranty • For more

~~:~C:S$see29MCMceta

95lo
g

#72-057
each

TENM4p."
3112 DIGIT LDC
MULTIMETER
• DC Input Impedllnce 10M ohm
• Diode end HFE trenslator teats
• OverIoed protection. Auto
polerlty • Backed by our 2-yeer
limited warrenty • For more
specifications see MCM cet.log
#9, pege 118

#72·050 $3eR11
'39.80 (1-9) u::

Eliminates the need to plug end unplug cebles when
you need to use e different printer or CRT. Enebles
you to eully ecCllss one printer from different
com put....; or ecce.. multiple printers from one
computer with the tum of e _Itch. Two different
models:
25 pin RS232 female type: Connect up to 4 peripherals
to a single VO port. Pin one common ground.

36 pin Centronics type: Connect up to 2 printers or
modems to s single port. All 36 conductors ere
switched pin for pin .

(no mixed quentltles'

c...
C
z
m

BE SURE TO CALL
FOR YOUR FREE
132
PAGE
CATALOG!
OVER
5,000
ITEMS!

'64.80 (1-3)

• $10 minimum order $1 00 charge for orders eTerms: under $10
• $20 rnmrmum charge card order

Mal Old : ~~~r~r~~= ~~l~24 hours MCMffiI .Sales office ope n 830 am 10600 pm Saturdays me ELECTRONICS·}~=~03rJ:s~T$2 50for shlppalgand 858 East Congr ess Park Drive[ 5) handling Centerville.0111045459
VISA • Shou ld shipping & handlmg charges exceed $2 75 513~434-0031
~-- lho ba lance due will be sent C 0.0 SOURCE NO. RE-l0

PORT SWITCHES

We Also Have...a full line of test equipment,
computer acc essori es, telephone accessori es,
spea kers , television parts, f1ybacks, yokes, switches,
fuses , lamps , capacitors, resistors, cartridges, styli ,
wire , CATV equipment, and many more. Over 5,000
items AT THE LOWEST PRICES AROUND!

CIRCLE 87 ON FREE INFORMATION CARD 99



APPLE ACCESSORIES

6.95

80 Column Apple 11+ •.• 149.95
80 Column Apple liE .•• 129.95
Z80 Apple 11+ ••••••••.•.• 89.00
Z80 Appl liE 89.00
16K Card 39.95
Cooling Fan 38.95
Power Supply 74.95
Joystick •••••••••.•••.•.... 29.95
RF Modulator 13.95
Disk Drive 199.00
Controller Card •...••••••• 59.95
Paddles 7.95

Reg. Power Supply
Model 4A/PS (99/4)

3 DC Outputs:
12V @ .4A, +5V @ 1.1A

-5V @ .2A Highly Filtered

CIRCLE 110 ON FREE INFORMATION CARD

"Personality Module" that's
coded for the descrambler used
t1f your cable company, and
the cableMaster is ready to
record your favorite programs.

Special Features
Include: • 14 day. 8 event
timer. Quartz Clock.
Automatic Sequencing of
Programmed Events

Only $149.

Now You Can Record Boxing on ESPN at 8RM.,
Your Favorite Sitcom on Network at 10 and the Late Movie on HBO ­

All Without Ever Going Home to Change Channels.
Introducing CableMaster .

10.

For cable accessories,
there's no place like Sone.

2.

7.

4.

1. JERROLD RSX WIRED REMOTE* This 36Channel Remote features: fine tuning
control·20foot cord-90 day warranty.

2. JERROLD JRX WIRED REMOTE* This 36 Channel Remote features: 20foot cord-fine
tuning control-OO day warranty.

3. JERROLD RSC WIRED REMOTE* This 30 Channel Remote's features include: 20foot
cord-fine tuning control-OO day warranty

4. EAGLE EVSC-2OOO REMOTE CABLE TV CONVERTER You can choose from up to
60cable TV Channels with this powerful unit. Other features include: last channel recall-favorite
channel scan-remote control.

5. DW-63K ELECTRONIC VIDEO SELECTOR This sophisticated video selector allows you
toconnect up to6 different inputs and 3 outputs. Features include: LED monitor display-soft touch
keyboard.

6. VIEWSTAR VSS-1000 REMOTE TV CONVERTER WITH VOLUME CONTROL
Expand the excitement ofcable TV viewing with this 67Channel unit. Features include: fine tuning
control-last channel recall·remote control.

7. CABLE TV BLOCK CONVERTER Program your VCR torecord one channel while you watch
another. This unit also restores control functions and fine tunes for offset channels.

8. CHANNEL SCAN WIRELESS REMOTE CONTROL Afully assembled, easy to install
remote control for your TV. Features include: channel changer and illuminated channel indicator.

9. DW-42K ELECTRONIC VIDEO SELECTOR This unit can handle up to4 different inputs
and 2 outputs. Features include: LED display monitor-soft touch keyboard.

* Factory Refurbished

1.

CableMaster features a
special time-control capability
that allows you torecord any
combination ofchannels un­
attended - up to8 events, two
weeks inadvance.

There's no special installation
needed, and no new connection
necessary toyour cable equip­
ment or VCR. All you do is plug
theeatJleMaster into an electJical
outlet, plug in the special-----------------------------I Check mellxxl of payment D VISA D MASTERCARD D C.O.D. (Gash) Quantity Prices 1 piece 3 pieces 10piecesTotal

1. Jerrold RSX $44 $40 $35 $_1ICredit card number Expiration date---- ~: =~~~~ : ~ ~ :=1
I Signature Name 4. Eagle EVSe $99 $89 $79 $_1

I 5.0W-{l3K $69 $52 $-1

I
Address 6. ~ewSlar $119 $109 $99 $-

7. Block $19 $15 $11 $_1I City State Zip 8. CllanneI scan $49 $44 sag $-

I F« GableMaster, please lisllhe OOso"amlier used ~ your Gable Company ~o~~~aster ~9 _ :~5:=I
I For l;rverQUantities oreataIoQ, pleasecall orwrite. I
L. Sone Associates • 5 Broadway - Suite 201 • Trov, N.Y. 12180 • (518) 274-0608 J-----------------------------CIRCLE 280 ON FREE INFORMATION CARD
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~_Itadle Ihaek Itart/ltlaee®_...........
Over 1000 Items in stockl At Everyday Low Pricesl

c...
C
z
m
~

CDco
01

Our Best!

The DVM
That "Thinks"

Type Positions Cat. No. Each
Solder Sub-D Male 25 276-1547 2.99
Solder Sub-D Female 25 276-1548 3.99
Hood for Above 25 276-1549 1.99
Printer Connector 36 276-1534 6.99
Sub-D Dustcaps (2) 25 276-1546 .39
Card Edge Connector 34 276-1564 4.95

ltadl8 IhaeK
A DIVISION OF TANDY CORPORATION

Prices applyat participating Radio Shack stores and daalers

Timer IC project Kit

Only 1295 NEW!

You choose the function and our professional
quality DVM selects the correct range and
polarity for you. Features a jumbo " /'6 " dis­
play. " Beep" continuity funct ion and diode/
semiconducto r junction tesl. Handy
pushbutton ohms zero adj ust . Automatic
power-off conserves batteries. With leads,
manual. Batteries extra . 22-193 .. . . 79 .95

SP0256-AL2. This MOS LSI device uses a pro­
gram stored in its built -in 16K ROM to synt hesize
natural soundi ng speech . Easy to interface with
most computers. 28-pin DIP with detai led data.
Requires externa l components, not incl.
276-1784 12.95

Speech Synthesizer ic

Dictionary of
Microcomputer Terms

Only 279

This valuable reference
defines over 1000 terms
which apply to personal
computers and cornpu t­
ing . 96 pages , paper­
bound , wi t h m an y
illu str ati on s . Easy- to ­
read. 62-1392 . . . . 2.79

Computer Connectors

FOld-Up Autorariging LCD
Multimeter

Learn as you build! This package includes a spe ­
cial editio n of our Engineer 's Mini Note book

and parts to build 14 clr­
cuits with the versatile
555 timer IC. Features
easy-to-u nderstand text

i1 and large diagrams . Pre·
pared by Forres t Mims

. III. Requires breadboard
socket , s uch as our
#276-175, and 9V bat ­
tery. 277·051 .. . 12.95

Rated 250 VAC at
5 Amps, 50/60 Hz

SPECIAL PURCHASE!
Continuity Tester Chassis

Circuit contin uity produc­
es a warbling tone. Possi­
ble uses: doorbell, secu ­
r ity alarm, moisture
sensor, capacitor/diode
checker and more . Great
experimenter 's item at a
bargain price! 9V battery
extra . 277·1014 .. 1.95

SALE! TV RF Modulator

300/0 Off
695 Reg . 9.95

Th is compact, prewired chassis produces a high ­
qua lity video/sound signa l on channel 3 or 4.
Requ ires 6 VDC and a few exte rnal components
(not incl.) . With data . 277 -221 6.95

3 / 4 " -long lever requires 45 grams to operate .
Rated 5 amps at 250 VAC. Size:3/4 x ' /4 x 3/a".
275·016 1.19

120 VAC Circuit Breaker

Power Diss.

AY-3 -1350 . Pre-programmed with 28 popular
tunes including Star Wars, Beethoven's 5th,
Wedding March , and others. 28-pin DIP with
data. Build a mus ical phone ringer or door bell!
Requires some ext ra parts . Reg . $5.99.
276-1782 Sale 2.99

Heavy-Duty AC Line Filter

MOV Transient Protectors

Submini Lever
Switch

For PC board or 16-pin
socket mounting. 12 VDC
coil. Contac ts rated 1 amp
at 125 VAC.
275-213 3.99

600 mW
1 watt

Rated 2 amps at 120 VAC. Mounts in single 3/a"
ho le. Trips within 120 seconds at 3'/2amps. U.L.
recog ni?ed.270-131 0 1.49

Protect computers and sensi tive electronics from
damaging powe r-line " spikes" .

-~--_. - ~~.,

- l.~~ r

o
Idea l for computers and transceivers. Keeps RFI
from being conducted into equipment (or from
equipment) through the AC power line. U.L. rec-
ognized. 273-103 7.95

Melody-Maker
IC SALE!

.89

.99
1.29
1.59
1.09

Each

271-1335
271-1337
271·1339

Cat. No.

271-1340
271-1341
271-1342
271-1345
271-1347
271-1350
271-1354
271-1356
271-1365

Ohms
10k
15k
22k
27k
33k
47k
68k

l OOk
220k
470k

1 meg
10 meg

276-1801
276-1802
276-1822
276- 1805
276-1808

Cat. No .

271-1324
271-1325
271-1328
271-1330
271-1333

271-1301
271-1311
271-1312

Cat. No.

271-1313
271-1314
271-1315
271-1317
271-1321

7400
7404
7408
7447
7490

T pe

1.8k
2.2k
3.3k
4.7k
6.8k

Ohms

Axial-Lead Electrolytic
Capacitors

power Transformers
120 VAC Primaries

TTL Digital ICs
With Pin-Out and Specs

10
100
150
220
270
330
470

1k

CT= Center Tap

Over 1000 items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips,
Con nectors, Fuses, Hardware, ICs, Jacks, Knobs, Lam ps, Mu ltitesters, PC Boa rds, Plugs, Rect ifi·
ers, Relays, Resistors, Switches, Too ls , Transformers, Transistors , Wire, Zener Diodes, and mo re l

1 / 4 -wat t , 5% Resistors

39~Pkg.Of5~
'l'III\

Type Volts Current Cal. No. Each

Miniature 6.3 300 mA 273-1384 2.59
Miniature 12.6 300 mA 273-1385 2.79
Miniature 25.2 300 mA 273-1386 3.49
Miniature 12.6 CT 450 mA 273-1365 3.59
Miniature 25.2 CT 450 mA 273-1366 3.99
Standard 6.3 1.2 A 273-1351 3.99
Standard 12.6 CT 1.2 A 273-1352 4.99
Standard 25.2 1.2 A 273-1353 5.99
Heavy-Duty 12.6 CT 3.0 A 273-1511 5.99
Heavy-Duty 25.2 CT 2.0 A 273-1512 6.29
Heavy-Duty 18.0 CT 2.0 A 273-1515 6.99

4000-Series
CMOS ICS
With Pin-Out and Specs

Type Cal. No. Each

4001 276-2401 .99
4011 276-24 11 .99
4013 276-24 13 1.19
4017 276-2417 1.49
4049 276-2449 1.19
4066 276 -2466 1.19

• Factory-Fresh --, r• Highest Quality

~F WVDC Cat . No. Each
4.7 35 272-1012 .49
10 35 272-1013 .59
22 35 272-1014 .69
47 35 272-1015 .69
100 35 272-1016 .79
220 35 272-101 7 .89
470 35 272-1018 .99
1000 35 272-1019 1.59
2200 35 272-1020 2.49
4700 35 272-1022 3.59
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CIRCLE 114 ON FREE INFORMATION CARD
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See Our New IBM Communications Progmml

24 &28 PIN
PACKAGES

• f..t com plted BASK: PI'ODfMl • Euy to UN,~ • PrInt hard·
eopieI; of EPROMdata· V- data In HEXand ASC" HEW!
The JE664· ARS CommunlCallon Prog ram _5 wnl1en tor qu ICk.1fl.~Clng
betftftfl the JE664-AR S EPROMProgrammer and the IBM-PC compute r and
com~hbles )M nu ·dnven prog ram alk)w$ user-10 Load . nd save EPROM
data 10and from the computer or Ioppy cJIlk DatI entered by the computer
C3I1be~ In Hex.& ASCII brmats. Pnnted I\ard ·<:optt!s are a1l0 (tI$played

~:'~:m~r~mogl~a~c:,:I~::r~1~':~1~~1l:~~E~6:
Compu ter requ,re menl ' IBM·pc. XT(Ofeq ) WIIhal least 128K RAM and one
H na l JX)rt Option al: One para lle l po rt for pnn ler

JE664-ARS-CP $49.95
JEII4-AR S Com"",," lcatIons~m (5'4 ' DiN; lind UNf's l~1

JE664-CP CABLE $29.95
Cat* tortBM-PCto J£ 6I4..lRS Program (5'~ c.bM AnembIY)

JUMP£R (PierIoMIlty) UODUt£S - Ju mper IPeraonailtyl Mod ules for!K.
16K. 32K, alld 64K EPROMs 'PIea se ipeClty EPROM and manufacturer
JUMPER (Pwsona lity ) MODULE· • • • • $14.115NCh

Erases all EPROMs. Erases up to 8 chips within 21 minutes (1 chip
in 15 minutes) .Maintainscon stant exposure distance of one inch .
Special conducti ve foam liner eliminates static budd- up. Built-in
safety lock 10 prevent UV exposure. Compact - only 9.00"1.x
3.70'W x 2.6O"H. Complete with holding tray for 8 chip s.

DE-4 UV-EPROM Eraser•• •••• $74.95
UYS-11EL Replacement Bulb $16.95.. ~ ... ...

REQUIRESNOAOOmONAL SYSTEMS FOR OPERATION
Prog rams and validate s EPROMs • Ch eck s lor property erased EPROMs
• EmUla11i PROMs Of"EPROM, ' Loads data In RAMby keYboard' Chaoges
data In RAM by~rd 'loa.ds RAM from an EPROM , 664 RAMs can be
used for e~tema l n\lcroprocessor dClYCllopment • Compares EPROM' for
conte nt d \tlere nces , Copies EPROM' ' Input t t 5VAC . 60Hz • Assembled
al'ld lestod' Sll e: 1 5~"l.. x. 8 \o"O x.3 1t 'li · 'M :5\o lb" 27 15 MoaHelncluded

JE664·A EPROM Programmer. • • .. • • $995.00
JE5&5-RS 232C INTERFACE OPTION - This Option im plemen ls compu\ef

::E~~~::·~~~~~~to=r'r;,~~;=~~'::~
MBA$K::IorC PlMcomputers ' ClocIJmenla.llOnprOYlOedloadapttheso!twere
toolho r computers WIIhan RS232 port . Spec, 9600 Baud. 8·bIt word . odd
P'l rity WIth 2 stop brl, ' A' $4lmbled and le ~lod • 2111 Modu~ Included

EPROMProgramm~

JE664-ARS w/JE6650plion. . . . • •• $1195.00

best
m~ood ~~

MPl51S (MPI 5\\ " SS full-ht.) $ 89.95
RF0480 (Remex 5\\ " DS full-ht. )• . • . . $109.95
TM100-2 (Tandon 5\\" DS fUIl-ht.)• • . • $159.95
F055B (Teac5 \\" DS half-ht.). • . . . . $149.95
SA455 (Shugart 5\\ " DS half-ht.) $159.95
FOD100-8 (Siemens 8" SS full-ht.) $119.95
PCK,5 (5\\ " Power Cable Kit) $2.95
PCK,8 (8" Power Cable Kit) $3.95

•••

51/4" APPLE'"
Direct Plug-In

Compatible Disk Drive
and Cuntroller Card

Th e ADD-514 Di sk Dr ive uses
Shugart SA390 mechanic s - 143K
fo rm atted storage • 35 tracks
• Co mpatib le wit h App le Co ntrol­
ler & ACC -1 Co ntroller ' The dri ve

co mes co mplete with connector and cable - just plug
into your di sk co ntrol ler card' Size : 6NL

x 3~'W x
8-9/16'0 ' Weight: 4" Ibs.
ADD·514 (Disk Drive)•••.. •. • • ••• $169.95
ACC-1 (Controller card)• •. •• • ••. $ 49.95

More Apple Compatible Add·Ons...
APf..1 (Cooling Fan with surge protection)•••• $39.95
KHP4007 (S...lch'og Power Supply).. • . . . . . . . $59.95
JE614 (Numeric/Aux. Keypad kl r lie), • • • • • • $5 9.95
KB-A68 (Keyboard w/Keypad for 11 &11 +) $79.95
MON·12G (12" Green Monitor w/swivel stand)• • • • 599.95
JE864 (80 Col. +64KRAM forlie) • • • • • • • • • $99.95
AO[)..12 (5". " Half-Height Disk Drive)•• . •• • • $169.95

~ ADDITIONAL APPLE'"
~ ADD·ONS AVAILABLE
ARC-16K(16K RAM Card for Apple II &11 +) •• • • •$39.95
AEB-2 (EPROMBumer for AppleII. 11 + &lie) • •$69.95

Allows copy of standard EPROMS
2716,2732, 2764
(BO-ColumnCard w/ Soft Switch) •• • • $74.95
(5'1,. - Half-HI. DIsk Drive for Apple lie) $169.95

. JE664-ARS COMMUNICATION PROGRAM
' •. ' For IBM-PC or XT and Compatibles

82 -Key ASCII Cherry Keyboard
• 7-b it parall el ASCII' t t-kev numer ic keypad
- Cursor keypad • SPST mechanical keyswitches
• 4 illuminated keys ' 26-pi n heade r connector
Color : white • Size: 18"L x 6't 'W x 1 '~"H • Spec
included

KB8201 • .• . (1700 ava il.)••• • $29.95

Mitsumi 54 -Key Unencoded
All -Purpose Keyboard
• SPST keyswitchos • 20 pin ribbon cable connec­
tion • Low profile keys • Features: cur sor cont rols,
control, ca ps (lock), function, enter and shift keys
· Color (keycaps): grey' !NI..: 1 lb. • Pinout included

KB54 : ....•.. $14.95

Intelligent 300/1200 Baud
Telephone Modem with

Real Time Clock/Calendar

KEPCOITDK 4-QUTPUT SWITCH ING POWER SUPPLY
• Ideal for disk drive needs of CRTterminals, mk:rocomputers and
video games · Input: 1151230VJG,SO/60Hz ' Output: +5V @5A mp, + 12V (j
1.8 Amp, +12V (I 2 Amp, - 12V 0: 0.5 Amp' Ul recognized ' CSA certified
· Size:7," 'L' 6·311 6-W, 1,"'H .VIc'ghl:2 lbs. $59.95 each or
MRM 174KF 2 for $99.95

Power/Mate Corp. REGULATED POWER SUPPLY
• Input: 105-125/ 210-250 WC at 47-63 Hz • line regulation: : 0.05%' Three
mounting surfaces' Overvollage protection ' UL recognized ' CSA certified
FlIrtNo. Output sa e w.ight: Price

EMA5/6B 5Vfi3A16V(l2 ,5A 41o&'t. x 4'W x2lt"H 2 lbs. $29 .95
EMA5/6C 5VQ6A16V@5A 5~"L X 41, 'W x 21.. '"H 4 lbs. $39.95

4-eHANNEL SWITCHING POWER SUPPLY
• Microproce ssor, mini-computer, terminal, medical equipment and proc ess
control application s • Input: 9O-130VAC,47-440Hz • Output +5VOC 42 5A,
-5VDCfi 1 A; + 12VDCfi 1A,-12VDC @1A 'Lineregulntions: ::t0,2%'Ripple:
30mV p-p • Load reautatton: :!::1% • Ovcrcu rrent orctectron > Ad]: 5V main
output :t:10% ' Size: 6;1... x 1

'
, 'W x 4-15/t6"H • Woight: 1\2 Ibs.

FCS-604A $69.95

Switching Power Supply for APPLE II, 11+ & lie" ' ..i •••••••••I1!1"!
• Can dri ve fo u r floppy disk drive s and up to eight expansion ca rds II
• Short c irc uit and ove rload p rotection ' Fits in side Apple computer
• Fully regulated +5V@5A. +12V@ 1.5A,-5V @.5A. -12V @.5A .
• Direct plug-in po wer co rd included ' Si ze : 9f, "L x 3V2"W x 2"-"H
• We ig ht: 2 lbs.
KHP4007 (SPS- 109)•• . • • . . . .• .•• . .• • ••• $59.95

IBM PCXT EQU IVALENT 130 WATT POWER SUPPLY
UPGRADE YOUR PCI
• Input: 100V-130V/200V-260V selectable @47 to 63Hz' Output:
+5VDC@15A. - 5VDC@O.5A. +12VDCli 4.2A. - 12VDCli O.5A
• Plug compatibl e co nnectors ' A ts into IBM PC • Weight: 6 lbs.

IBM-PS•• •..• • • • • • •. • •.. •• • • • • •• ••• • $159.95

Apple Keyboard and Case (pictured above).. . . ....• $134.95
68-Key Apple Keyboard only $ 79.95
Expanded Apple Enclosure Case oniy $ 59.95

The ProModem"" is a Be l1212A (300/1200 ba ud) Intelll-
• ge nt stand-alone modem • Full featured expand able
modem' St andard feat ures incl ude Auto Answe r and
Auto Dia l, Help Co mmands, Prog ra mmable Intelli gen t
Dia ling , Tou ch Tone "" and Pulse Dialing & Mo re' Haye s
command set compatible plu s an add itiona l extended
command set· Shown w/lalphanumeric di spl ay optio n.

Description Price

RS-232 Stand Alone Unit. $319.95
Apple II. 11 + and fie Internal Unit. $299.95
IBM PC and Compatible Internai Unit. $239.95
IBM PC & Compatible Internal Unit w/M ite Software $274.95
Macinto sh Package. . . . . . . . . . . . . . . •. . . . . . . . . . . . $369.95
(Includes PM1200, Cable, and ProCom-M Software)

CIRCLE 114 ON FREE INFORMATION CARD

O
A PP J.e Apple Keyboard and case

for Apple II and II+
...... ""nel'$! Keyboard ; . 68 keys ' 15-key keypad ' Direct con-

~
~ nect'on WIth 16-pin ribbon connector ' 26 special

function s • Size: 14"2"L x 5"2'W x 1"2"H
. SPECIAL Case: Accommodates KB-A68' Pop-up lid for easy

FUNCTIONS! access' Rls power supply and motherboa rd too
Description ·Size:t5'2'Wx18"Dx 4'1,."H Price

•• I(~

$ 10 Min imum OrcMr - US . Funda omy Col.ReMcMnts : Add 6....""~ Tax Spec ShMts - 30C Mdt
sn ipping : Add 5'" pm $ 1.50 Insutanee Send $1 FWlege for FREE 1"5J--..o e.t.Iog Pric.- SubtKt 10~

s.nd~ NlNddreSMd.,,-'ope 10~ .lrforIthlySM. Ft'1w- FREE!

r-':EB=-ster-=co::--",. Jaineco'l V1SII' I
1355 SHOREWAY ROAD , BELMONT, CA 94002

6/85 PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 176043

Part No.

Part No.

PM1200
PM1200A
PM1200B
PM1200BS
MAC PAC

OPTIONS FOR ProModem 1200
(ProCom Communication Software) $79.95
Please specify Operating System.
(Options Processor) . ... . . • ... ... . •. ... . . .. . . . . . . $79.95
(Options Processor Memory - 16K). . • • • . . •• . . • . . . . $ 4.50
(Options Processor Memory - 32K) $ 9.00
(Options Processo r Memory - 64K) $18.00

PM-ALP (Alphanumeric Display). . . . . . .. . . .. . . . . .. • .. ..••. $79.95

PM-Special (Includes Options Processor. 64K Memory $169 95
____ and Alphanumertc Display)• •• • • " " " " " •

-...&77 ' .- ." . .. -, , .- . , _ . . , - . .

Price

• TelecommunicJtion
• Handicap Aid
• Gamlls

RS232 Adapter
for VIC-20 and
Commodore 64

4 Sockets,On/Of1Switch.. . . , . . . .. .. $4 9. 9 5
6 sccx. Super Filte rs . On/Off SWItch. • $ 59 .95
6 Sock, Super Filters. low \Jolt Alarm $6 9.9 5

~u~~;:ie~i:.~~~~~: $99.9 5 I-- -=:...- - ..!..- - - - - - - - - - - - - - - - - ,;...- - -;

iJj} l;~D i..·STii. iE.5

PROTECT YOURSELF...
DATASHIELD~

Surge Protector
EIom....ale.lIQ/tagell9'ke. and EMI·Rfl oolwbt'bre ,t
unCl4~ )'OOf~orcauM d.lIta lon 6·mo

_"anly ~r dl U Ip.sho n (100 mlCfOM eo nd . )
7.000000 _ ItS

~~~ Ma

ForCommodore64 & VIC-20 $114.95
ForApplall . 11+ , and li e . .. .. $149.95

DATASHIELD
Back-Up Power Source
l'ro6eet)'OUr compu\ef lrom btadt-outs. brown ·oul l. power
SUfge. and .ne ncoMI PTh PC200 I' o.SlQnecI lor PC.
woth~PP'f doN; memory, tnc XTJOObr hard di ll< memory
lind It'IeAT800 lor mulb ·u .... system. A typICal compa l>bIe
PC b . ach olllw.. standbyswoll be supporIecI br 15 k!
25 mon""".. li fter power 1$ lost 'Nltoghl (PC200 7'- Ibs I -

- lX1300 31$lbs l -lAl500 &)llls 1 -\AT800 8J 1lK.1
PC200 (200 Watt ~tlngl . • sm.t S
XT300 (300 Watt Rating )• •• ••• •••••• •• $399.15
ATSOO (500 Watt Rat~) . . • • • • • • • • • • • • sat9.i S
ATBOO 1800 Witt Rating) • •• , $ 799.9 5

MR TNO .

MODEL 75
MOOEL85
MODEL 100
MODEL110AMS

TRS-80 COLOR AND COLOR II
Easy to In5t.111 Kit comes complete With 8 each 4 1&*N ·20 t200 n51 64K
DynamIC RAMs and documental>on br COf\YClfsfon Con""ts f RS·80 ColOf
Compulers WIth O. E, ET. F and NC CH"CUlt bo.:Irds 10 32K Also con~rts

TR5- 80 Color Computer " 10 E'4K Flex. DOS or 0$·9 req U1re<l to uhhle
fun 64K RAM on all comput~ rs

TRS-64K,2 S17 .95

APPLICATIONS: • Security Warning
• Teaching
e Instrumentatlnn

~!rt_~~Ptlon -:-:--'-'e:::

• Over 250 word vocabulary· allixes allow the fQ(mation of more
than500words. Buitt·in amplifier, speaker, volume control, and
iiJudkJ lack. Recreates iii clear, natural male voice. Plug-in user
ready with documentation and sample software • CUI size:
7V" Hl x 31/,,"W x 1-31SH H

IBM PC, PC XT and Compatibles
Most ol In. pop ular Memory Boards (0 g Ouad ram "' EXparlSlon Board sl
allow you 10 add all ack1,hon.I64~ 128K. 192K or 256K.Tho IBM6. K 1<11 ......11
popu lale these boa rds In 64K byte Incr emen ts The Kit is Slmplo to Instllll­
JUst Insert the 9· 64K RAM chips In tho Pl'OVldedsoc kets and set the 2 groups
of SWltCt'leS Comple te con verSIOn dcc umenta ncn Included

IBM64K {Nine 200ns 64K RAMs) $19.95

IBM peAT
Each kIt COITICS comp lote WIth nll'le 1281<dyn llmlC RAMs and docu mentation
brconverSlOn

IBM128K (Nine 250ns 128K RAMs).. . . $174.95

APPLE lie
E~tonOcd 8O·Col umnl641<RAM Card E~pands memo ry by 641<togtve 1281<
Whtffi used wrtI'lprogr am s like VtSlCIIIc"'. Fu lly asse mbled lind teste<l

JE864 S99 .95

TRS·80 MODEL I, III
Each Kit comos comple le W1lh eight MM5290 {LIP'041614 116j 161<Dyna mIC
RAMs and doc umen tatIOn for con veraeon Mode l 1: 16K l"QUlpped WIth E~·
panSlOn Interface can be expa ndod to 48K WIth 2 Kits Model III Can be
e~P'lnded from 16K to 48K uSIng 2 Kits Eac h 1<11WIll e ~pand compukl r by
16Kmcr ement s

TRS-16K3 200ns (Modetlll) $6.29 1- - - - - -+- - - - - - __======-=-=====-:-1
TRS-16K4 250ns (Model 1) S5.49

TRS·8D MODEL IV & 4P
Easy to Install Kit come s comple te WlIh 8 ell 4 164N · 20 (200n,) 64K Dynan'llC
RAMs and convt'rSlOn docume ntatlOfl Converts TRS·80 Mod~ IVcompuwrs
from 16K to 64K Also t'~ p.l nds Mooe l 4P from 64K 10 1281<

TRS-64K,2 S17.95
(Conweris tMMoOeIlVlI'om 16K 10 64Korwill .~P'lndtM~4Ptrom

&4K Io 128K)

TRS-64K2PAL (Model IV only) $38.95
(8 - 4164 's with PAL Ct!i9to exp&nd from 641<to 128K )

JE520CM
JE520AP

. ' .' . Computer Memory ' , . I '

. ' . Expansion Kits ' . " . . '
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BookS . Breadboard & Accessories . cepacncrs s Chemica ls · Connectors · Crystals · Plugs & Jacks ·
Enclosures . Fans . Filters . Fuses· Heal Shrink TUbing . Heal Sinks · KIIS . Knobs . Peripherals . Probes
• Opla . PCB Products . Potentiometers . Power Supplies . Relays· Aeslslors · Cable Asse mblies Sockets

BLANK PCB WITH 2716
CHAR_ ROM, 2732 MON. ROM

SOURCE DISKETTE - ADD $10

SET OF 2 CR YSTALS - ADD $7.50

~995 (COMPLETE KIT,
""':1 # ZRT-80 2K VIDEO RAM)

P.O . BOX 461565R • GARLAND, TEXAS 75046 • (214) 225-2309

DISK DRIVE SPECIAL: Canon #MOD 210 511. In. 2/3 He)ght.
New In Box. 40 Track, SS-DD. Compare At Up To $159 Ea. Our
Price $49.95 or Two For $85. Limited Qty.

Call or write for a free catalog on Z-80 or 6809 Single Board
Computers, SS-50 Boards, and other S-100 products.

Digital Research Computers

TERMS: Add $3.00 postage. We pay batance. Ord ers under $15 add 75C handling. No
C.O.D. We accept Visa and MasterCard. Texi . Res. add 5· 118% Tax . For eign ord ers
(except Canada) add 20% P & H. Order s over S50 add sse for Insurance.

WITH 81N.
SOURCE DISK!

(CP/M COMPATIBLE)

..,;
l/l
W
::l
o
w

~ t-------T-H-E-N-E-W-Z-R-T-_-a-O-------l

~ A LOW c~~1o !~~M!~~JAR~2~~RtEEDS AN
o ASCII KEYBOARD. POWER SUPPL Y, AND VIDEO MONITOR TO MAKE A
(J COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
W WITH A MODEM FOR USE WITH ANY OF THE PHONE-LINE COMPUTER
~ SERVICES .

FEATURES:

~ • g~~~r~I~~Of~:~g::~~1~~:o
Z capabilities.
ct • RS232 at 16 BAUD Rale s from 75
~ to 19.200.
ct • 24 x 80 standard form at (60 Hz).
:r:: * Optional formats from 24 x 80
C (50 Hz) 1064 lin es x 96 char acter s
W (60 Hz).
... • Higher den sity formats requ ir e up to

:i • ~::sd~i.~~~~~K8~:06~lt~AR~~~ ,
::::i Gen . and USART combo IC .
> • 3 Term inal Emul ation Mod es which
c( are Dip Switch selectable. The se
C Inctude the LSI -ADM3A. the Heath
g H-19 . and the Beehive.
a::: • Com po sue or Spill Vid eo.=- Any pol arity of video or syn c.o Inverse Video Capability.
u, * Small Size : 6.5 x 9 inches.
o * Upper & lower case with descenders .
U) * 7 x 9 Character Matrix .
:I * Requir es Par. ASCII keyboard.
a;
W!­
W
X
!-f----------------------Io!­!­
(J
W..,
~I-----------------------l
l/l
l/l
W

~t_------------------------_;
l/l
..J
..J:etl..- --l

I
I
I

'in
I
I
I
I

DOWNSVIEW
(416) 630-0400
EDMONTON
(403) 438-5888
VANCOUVER
(604) 438-3321
CALGARY
(403) 235-5300

6RE

-- ---

MONTREAL
(514) 731-7441
OTTAWA
(613) 728-7900
TORONTO
(416) 977:7692

4116 16K 150 NS $ .95
4164 64K 150 NS $ 2.15

41256 256K 150 NS $14.60

CALL FOR QUANTITY PRICING

Computer
Chips_

CorTt!spon de nce

p 0 Bo~ 9100
Wn'borough. Mass

01581 USA.
5651 Ferne r 51

Montre.I.QuebeC
H4P 1Nl CAN.

CAN . 1-800-361-5884
U.S. 1-800-343-0874

CANADA

SELF SERVE STORES
US WESTBOROUGH BELLEVUE

MASS. WASH.
(617) 366-9684 (206) 881-8191

"INCREASE
YOUR MEMORY

WITH 64K DRAM
MEMORY CHIPS"

Return this
ad for your
complimentary
catalog

~m ~
JfY ~~
~

YOUR ELECTRONIC
COMPONENT CENTER

MAIL ORDERS
~;I.:"#f.;:J#!.I!J9II:@f.liI: I;§t

Active

CIRCLE 270 ON FREE INFORMATION CARD

Terms: MICRO-MART acceptsVisa MC and telephone COO·s Minimum order S100 0 ShIPPlng­
US orders. S200 Canada and other countries S350 (Includes lOS) ShiPPIng rate adjusted where
applicable NJ residents add B% sales tax

MICRO-MART. 508 CENTRAL AVE., WESTFIELD. NJ 07090 • (201) 65H008

MICROWAVE TV ANTENNA SYSTEMS

CIRCLE 116 ON FREE INFORMATION CARD

MICRO-CONTROLLER BOARD
(K ltlS119_SD)

CO IL S ~O~ lItlllDI O ELE e ' 5 F E ) • • T V ~ItOJ ECT .

t OKO . ' s T-l,T-2. L- 1 112.. MI "L- 2 1 . 0' I " H I
C O...~L ETE SET OF ALL 4 COI LS •••• • • • • •• • :10
"OTA,n ~W ITCH I 5 ,"OSIT ION , 5 A 12 5 V I 3 / 1 .00
" C 1 3 30 1"1It 1"' E ' MOTOI ••• •••• •• .••• • • 1 . I.
8Fg ·8:S TRAHS J S TO II' •••• •• • • ••••••• •••• 1.50

DISC C..... S .001 .. 11'• •• •• • •• •• ••••• • • 20 / L OO

~~E C IS! O'" nil'" ~OTS ' l OO .. .... . 5 0 0 0 ..... 11<. 2 1<

5 " . 1('1" . 2N<. '!10 K . l OOK . 2 0 0 " . 500"' . 11'1•• 3 /1 .95

.."'12 1 I T ll "'9

Ii:H!H ~1.~Jj! ~!.! !~U.l!lt. onelo,a.:!.· 1 1 /2 ' >'2 "101 1
"' x35 liED l. EO ", twr x . W'O T "' . 9:5

11 I..f.O I!! Ii:Bb~Jj .l:!lie l...1l.!.· 2 3 /"' " LO NG, RE O
l. E O ·~I ~PEC I F~ REO . GRN , ..."' • • W/ O...T... .. .. 2.6 9
~ !.! 1o!1!f.j !£l! I ST - 380 l . 1 9 R" NG£5 W/ . UZ Z E R
CONT 1 NU IT V " TR ..... S .TE 5T Il. E .. K.. GE . ...FE ,010D J
F USE 'DI 0 0E PR OT£ C TED , W/ TE S T LE "D 5 . 19 .95

! l.!!Q 1l.!!!Ii: I..£!! .!!:!.1l!it! ITS·850 1 -1 NC 5 1I'1:EN .TI Nl
"E . CIoI... !N TII'......5 "'I TTER W/D!G R.. DI O CONTII'OL
PA ( EC TS DOOA5 , HOOD , TR U,,"" • C _ , ET C . . 11 9.95

~ 2 2 2 " I!·L"S T!C, P C L E " DS 1 1 "' " '. 2 0 / 1. 0 0
I ItI0l "" ~A ! ME . " A I • • ••••• • • • • • •• "'0 / 1 . 0 0
. 1tI1 ~ l'JlDE Al £SS .AE" D_AD -8",0 T I E P TS . '11 .'115

oN 3 1 3 80 TI E PTS 0 '"
.. L ...... I .. u ... . "G P L_ "E w /.!NDUtG ~05 T 5 . 1"' . 9~

't 81 2 VOl T"' GE REG Ul ...TOR I~R I "'EI -T O - 2 20 . 3 9
't0 12 VOl T" G£ R£G UL" TOII ( P If I "' E I .39
~ 8(1~ \/OlT " GE RE GUl. " TOA I~R I "'E ' . 3 9
'Q O~ VOLT "' Gl II£GUL .. TOR I P R I ME' .3 9
' 8 2 . VOLT " G£ REGUL ATOR I ~R I "'EI . 3 '11
T "'PPED TR"NSFOR"' ER ( ' ''' 1 , ., _5 . 9 , 15 , 18'0'· _8 .95
.. Al l P LU G TIltA"'S FORI'IEIlt - 2.\/ 5 2 5"' ... . _ 3 . 9 5
al .. a ['l,ItIAM(C II'''''' .....EC 8'" DAT E CODE. PR !MEI

I DE ". 1<0 ,," !.M PC ' S '" CLO NE 51 1 5 0 .... . . . 3 . .. :'

I. , C P '<S .. "LS . .. . .. .. 1. 9 5
1\ ('1 " 1 0 l £ D ' S - O I F F US E D LE"'S . Pll l1'1£ I Tl'
" 0 CO :;''' E T I C 1It£I EC TS, . AL L 1 0 0 " . • • • 1 5 1 I. DO .

. _'0 . .. . 0 0. 1. 0 0 0 ' 5 7 .50 •
• ~ .. '1 1'1E lltS ' Pll l "'E . IT I ' •.••••••• 3 / 1. 0 0
~ PI'" lC SOC . £"S 1 5 /1.00

a ' ,,' :' 5 '0' IfADIAL IC MI CO l'ol I_ • • • • • • 1 0 / 1 . 0 0
Tf . AS I "'S " • • 9"''' b.U~- INC /DA TA FOR
P I NS ..... D£ WHE'" E ACH I<E1 DE~I'I:ESSED ••• "' .9:'

CL OC" "'OOUL E - CRV ST AL CON TR OI. LE1I. GlUE ..

UHF-TV PREAMP
(As featured in RadiO Electr on ics Mar ch I
May artic les. 19B2)
tms mexpen sive antenna moun ted pre­
amp can add more tha n 25 dB of gain to
your system. Lots of sa tis fied cus tomers
and repea t o rders fo r thIS hIg h quality kIt,
which mcludes all component par ts, PC
BD, Case,Power Supplyand Balun 534.50
Assembled ve rsion , . $57.50
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.6 5

.5 9

.6 9

.65

.6 5

.6 9

.9 5
1 .95
1 .75

.6 9

.5 5

.8 9

.7 9

.7 9

.6 9

.6 9

.7 9

.8 9

.9 5

.9 9

.9 9

.9 9
1.29
1.49

.5 9

.59

.59

.5 9
2 .75

.5 9

.5 5

.49
1 .98

.69

.89

.8 9
1 .75
3 .50

.49

.4 5

.4 5
1.39
1.39
1 .3 9
1 .19
1 .19
2.20
2 .20
1.49
3 .20
2 .40
1.49
2.80

74L5157
74L5158
74L5160
74L5161
74L5163
74L5164
74L5165
74L5166
74L5169
74L5173
74L5174
74L5191
74L5192
74L5193
74L5194
74L5195
74L5197
74L5221
74L5240
74L5241
74L5242
74L5243
74L5244
74L5245
74L5251
74L5253
74L5257
74L5258
74L5259
74L5260
74L5266
74L5279
74L5280
74L5283
74L5290
74L5293
74L5299
74L5323
74L5365
74L5367
74L5368
74L5373
74L5374
74L5377
74L5390
74L5393
74L5640
74L5645
74L5670
7 4L5682
74L5688
81L595
25L52521

.2 4

.2 5

.2 5

.2 5

.2 4

.2 5

.2 8

.2 9

.2 5

.3 5

.3 5

.4 5

.5 9

.2 5

.2 9

.2 9

.2 9

.2 9

.5 5

.3 5

.35

.2 5

.4 9

.7 5

.2 5

.3 9

.35

.3 9

.3 9

.6 9

.3 9

.5 5

.5 5

.5 5

.3 9

.39

.3 9

.4 5

.7 9
2 .90

.49

.4 9

.5 9

.3 9

.5 5

.5 5
1 .:Z0
1 .35

.5 5

.5 5
1.90

.6 9

.6 9

74L500
74L501
74L502
74L503
74L504
74L505
74L508
74L509
74L510
74L511
74L512
74L513
74L514
74L520
74L521
74L526
74L527
74L532
74L533
74L537
74L538
74L540
74L542
74L547
74L551
74L573
74L574
74L575
74L576
74L585
74L586
74L590
74L592
74L593
74L5107
74L5109
74L5112
74L5122
74L5123
74L5124
74L5125
74L5126
74L5132
74L5136
74L5138
74L5139
74L5145
74L5148
74L5151
74L5153
74L5154
74L5155
74L5156

4 .9 5
2 .95
5 .49
9 .95
9 .95
5.95
9 .95

11 .95

15 .95
23.95
23.95
19 .95

39 .95
2 .95
7 .95
8 .95
8 .95
2 .95

12.95
3 .25

22.95

3 .95
5.95

12.95
39 .95

6502
6520
6522
6532
6551
6502A
6522A
6551A

DATAACQ
ADC0804 3 .49
ADC0809 4 .49
ADC0817 9 .95
DAC0808 2 .95
MC1408L8 2 .95

SOUNDCHIPS

CLOCKCHIPS
MM5314 4 .95
MM5369 1 .95
MM58167 8 .95
M5M5832 3 .95

DISKCONTR
1771
1791
1793
UPD765

6800
68000-8
6800
6802
6809
6809E
6821
6845
6850
6883

76477
76488
AY3-8910
551263

INTERFACE
8T26 1 .59
8T28 1 .98
DM8131 2 .95
DP8304 2 .29

39.95
3 .50
1 .80
1 .75
3 .49

15.95
4.45

10.95
4 .49
6 .95
7.95
4 .49
5 .25
6 .90
7.50

19.95
29.95

6 .95
6 .50
5 .50
6 .50

14.95

5.95
5.95
3 .95
4 .95

11.95 .
129.00
119.00

19.95
6 .95
7 .95
6.95

24.95
24.95

8200

Z80
2.5 Mhz

Z8O-CPU 2.49
Z8O-CTC 2.95
Z80-PtO 2.95
Z80-510/0 9.95

4.0 Mhz
Z80A-CPU 2.49
Z80A-CTC 3.95
Z80A-DART 8 .95
Z80A-PtO 3.95
Z80A-510/0 10.95

6.0 Mhz
Z80B-CPU 8.95

8000
8035
8039
8080
8085
8085A-2
8087-3
8087-6
8088
8155
8155·2
8156
8748
8755

8203
8205
8212
8216
8228
8237·5
8243
8250
8251A
8253
8253-5
8255
8255-5
8259
8259-5
8272
8275
8279
8282
8284
8286
8288

3 .95
3 .95
4 .95
4 .95
4 .25
4 .95
4 .95
6 .95

10.95
4.95
5 .25
8 .95

11.95
29 .95

83.00
119.00
175.00

8 /6.95
8 /8.95

8 /10 .95
9 /19.95
9 /21 .95

7 .95

2 .99
8 /9 .95

8 /10.95
8 /12 .95
8 /13.45
8 /13.95

3 .25
3 .75
4 .75
3 .69
3 .95
3 .95
4 .25

10.25

Intensity
(uW /Cm')

8.000
8 .000
9.600

256 x4 (450ns)
1024x4 (450ns)
1024x4 (250ns)
1024x4 (450ns)(LP)
1024x4 (300ns)(LP)
1024x4 (200ns)(LP)
2048x8 (200ns)
2048x8 (150ns)
2048x8 (100ns)
2048x8 (200ns)(emos)
2048x8 (150ns)(emos)
2048x8 (200ns)(emos)(LP)
2048x8 (150ns)(emos)(LP)
8192x8 (150ns)(emos)(LP)

lP = Low Power

x
X

Timer

1024x8 (450ns)
2048x8 (4 5 0 n s )(5 v)
2048x8 (350ns)(5v)
4096x8 (450ns)(5v)
4096x8 (450ns)(5v)
4096x8 (400ns)(5v)(21vPGM)
4096x8 (350ns)(5v)(21vPGM)
4096x8 (250ns)(5v)(21vPGM)
4096x8 (200ns)(5v)(21vPGM)
8192x8 (4 5 0 n s )(5 v )
8192x8 (250ns)(5v)
8192x8 (200ns)(5v)

16384x8 (250ns)(5v)
32768x8 (250ns)(5v)

5v = Single 5 Volt Supply
21vPGM = Program at 21 Volts

SPECTRONICS CORPORATION
EPROM ERASERS

Chip
Capacity

9
9
9

2708
2716
2716·1
TM52532
2732
2732A-4
2732A-35
2732A
2732A-2
2764
2764-250
2764-200
27128
27256

2112
2114
2114-25
2114L-4
2114L-3
2114L-2
TMM2016-200
TMM2016-150
TMM2016·100
HM6116-4
HM6116·3
HM6116LP-4
HM6116LP-3
HM6264P-15

EPROMS

DYNAMIC RAMS
16384x1 (250ns)
16384x1 (200ns)
16384x1 (150ns)
65536x1 (200ns)(5v)
65536x1 (150ns)(5v)
65536x1 (150ns)(5v)

5v = Single 5 Volt Supply

****SPOTLIGHT* ***

****HIGH-TECH****
8087-6 $119.00

* 4.87 MHz VERSION
OF 8087 MATH COPROCESSOR

* IBM-PC COMPATIBLE
* RUNS TURBO PROGRAMS AS MUCH AS 100

TIMES FASTER THAN 8088 ALONE

LINEAR
7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7 410
7411
7413
7414
7416
7417
7420
7421
7425
7427
7430
7432
7437
7438
7442
7445
7447
7448
7473
7474
7475
7476
7483
7485
7489
7 490

7400
.1 9 7492
.1 9 7493
.19 74100
.19 74107
.19 74116
.2 5 74121
.2 9 74122
.2 9 74123
.2 4 74125
.1 9 7 4126
.1 9 74132
.2 5 74145
.3 5 74148
.4 9 74150
.2 5 74151
.2 5 74153
.1 9 74154
.3 5 74155
.2 9 74157
.2 9 74159
.1 9 74161
.2 9 74163
.2 9 74164
.2 9 74165
.4 9 74166
.6 9 74173
.6 9 74174
.6 9 7 4175
.34 7 4185
.3 3 74192
.4 5 74193
.3 5 74194
.50 74259
.59 7 4 3 6 7

2 .1 5 7 4368
.3 5 74393

.5 0

.3 5
1.75

.30
1 .55

.2 9

.4 5

.4 9

.4 5

.4 5

.4 5

.6 0
1 .20
1 .35

.5 5

.5 5
1 .25

.7 5

.5 5
1.65

.69

.6 9

.8 5

.85
1 .00

.7 5

.89

.8 9
2 .00

.7 9

.7 9

.8 5
2 .25

.6 5

.6 5
1 .35

74S00
74500 .32
74502 .3 5
74504 .35
74505 .35
74508 .3 5
74510 .3 5
74511 .3 5
74520 .3 5
74532 .4 0
74537 .8 8
74574 .50
74586 .50
745112 .5 0 '
745124 2 .75
745132 1 .24
745133 .4 5
745138 .8 5
745139 .85
745140 .55
745151 .9 5
745153 .9 5
745157 .9 5
745158 .9 5
745161 1 .95
745163 1 .95
745174 .9 5
745175 .9 5
745240 2 .20
745241 2 .20
745244 2.20
745280 1 .95
745287 1 .90
745288 1.90
745373 2 .45
745374 2 .45
745471 4 .95

CRYSTALS
32.768Khz 1.95
1 .0Mhz 3 .95
1.8432 3 .95
2 .0 2 .95
2 .4576 2 .95
3 .579545 2 .95
4 .0 2 .95
5 .0 2 .95
5 .0688 2 .95
6 .0 2 .95
6 .144 2 .95
8 .0 2 .95
10.0 2.95
10.738635 2 .95
14.31818 2 .95
15.0 2 .95
16.0 2 .95
17.430 2 .95
18 .4 32 2 .95
20 .0 2. 9 5

UARTS
AY5-1013 3 .95
AY3-1015 6 .95
TR1602 3.95
2651 8 .95
IM6402 7 .95

BIT-RATE
GENERATORS
BR1941 11 .95
4702 12.95
COM8116 10.95
14411 11 .95

MISC.

TL084 2 .19
LM301 .34
LM307 .4 5
LM308 .69
LM309K 1.25
LM310 1.75
LM311 .64
LM317T 1.19
LM317K 3 .95
LM318 1.49
LM323K 4 .95
LM324 .59
LM331 3 .95
LM334 1.19
LM335 1.40
LM336 1.75
LM337T 1.95
LM338K 3 .95
LM339 .9 9
LM348 .9 9
LM350K 4. 9 5
LF351 .60
LF353 1.00
LF356 1.10
LF357 1.40
LM358 .6 9
LM359 1 .79
LM377 1 .95
LM383 1 .95
LM386 .89
LM393 1.29
LM393 1.29
TL497 3.25
NE555 .34
NE556 .6 5

T o TO -220

NE564
LM565
LM566
NE592
LM733
LM741
LM747
LM1310
MC1330
MC1372
LM1458
LM1488
LM1489
LM1496
LM1800
LM1812
LM1889
ULN2003
XR2206
XR2211
CA3146
LM3900
LM3911
LM3914
MC4024
MC4044
RC4136
75150
75154
75188
75189
75451
75453
75477
75492

K

2.95
.9 9

1 .49
.98
.98
.3 5
.69

1 .49
1 .69
6 .95

.59

.'39

.6 9

.8 5
2 .37
8 .25
1.95
1 .29
3 .75
5 .25
1 .85

.5 9
2.25
3 .95
3 .95
4 .50
1.25
1.95
1 .95
1 .25
1 .25

.39

.39
1.29

.79
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CAPACITORS ACCESORIES & PERIPHERALS
ELECTROLYTIC FOR IBM

RADIAL AXIAL MAXIMIZER Memory Mu ltifunction 259.95

50y .14 10 50y .16
HAYES SMARTMODEM 1200B 419.95

50y .1 5 22 16y .14 130W POWER SUPPLY 159.95
35y .18 47 50y .20 TEAC FD-55B 'I, Ht. Disk Deive, DS /DD 119.95
16y .18 100 15y .20 MPI-B52 5"'" FDD. DS/DD 109.95
35y .20 150 25 y .25 PROTOTYPE CARD 27.95

SOv MONOLITHIC
PROTOTYPE CARD With Dec'XI ing 29 .95

FOR APPLE
.14 .1 .18 JDR 16K RAM CARD 39 .95
.15 .47 .25 EPROM PROGRAMMER RP525 79 .95

50v DISC PRINTMAX Parallel printer interface 49 .95
BAL-SOO 1/2 H t . D isk Drive. TUDe Mechanism 169.95

.0 5 470 .0 5 BAL-525 1' 2 H t . Di sk Drive. Alps Mechanism 139.95

.0 5 560 .05 MITAC AD-1 Full Height. Shugart Mechanism 179.95

.0 5 680 .05 DISK CONTROLLER CARD 49 .95

.05 820 .05 VIEWMAX-80 80 Column For Apple II ' 159.95

.0 5 .0 0 1uf .0 5 VIEWMAX-80e 80 Column For Apple li e 129.95.0 5 .0 0 15 .0 5

.0 5 .0 02 2 .0 5 TH UNDERCLOCK Official PRODOS Clock 129.95

.0 5 .005 .05 KRAFT JOYSTI CK 39 .95

.05 .01 .07 60W POWER SUPPLY 49 .95

.0 5 .0 2 .07 MISCELLANEOUS.0 5 .0 5 .07

.0 5 .1 .12 ZENITH ZVM-123 15 MHz Green Monitor 105.00

BYPASS CAPS
NEC JB1201 M 20 MHz Green Monitor 169.00
BMC BM-AU9191U Comp. 13" Color Monitor 279.00

SOy 100/6.00
BMC BX-80 PRINTER 199 .95

12y 10 0 /8.00 NASHUA DISKETTES SS/SD Box of 10 19 .95
SOy 100/12.00 VERBATIM DATALIFE DISKETTES DSIDD 34.95
SOy 100/15.00 DISKETTE FILE Hol ds 70 Diskettes 9.95

IDE 20
IDE 26
IDE 34

IC SOCKETS
1-99 100

.13 .11

.15 .12

.17 .13

.20 .18

.29 .27

.3 0 .27

.30 .27

.40 .32

.49 .39
64 pin ST 4 .25 ca ll

ST=SO LDERTAIL
8 pin WW .59 .49

14 pin WW .6 9 .52
16 p in WW .6 9 ' .58
18 p in WW .9 9 .90
20 pi n WW 1 .09 .98
22 p in WW 1.39 1.28
24 pi n WW 1.49 1.35
28 pi n WW 1.69 1.49
40 pin WW 1.99 1.80

WW=WIREWRAP
16 pi n ZIF 4.95 call
24 pin ZI F 5.95 call
28 pin ZIF 6 .9 5 ca ll

ZIF =TEXTOOL
(Zero Insertion Force)

DISKETTE FILE
IF PURCHASED WITH

$ 8 95 50 DISKETTES OR MORE
• 59.95 if purchased alone

• SMOKED A CRY LIC CASE
WITH SIX INDEX ED DIVIDERS

• RUG GED. HIGH QUALITY
CON STRUCT ION

• H OLDS 70 5"" DI SKE TT ES.
WI TH ROOM TO SPARE

NASHUA DISKETTES 5',, ' SOFT SECTO R
DOUB LE SIDED . DOUBLE DENSITY WITH HUB RINGS

BULK PAC KAGED IN FACT OR Y SEA LED BAGS OF 50. INCLU DE S
DISKETT E SLEEVES AN D WRITE PROTECT TA BS. IDEAL FOR SCHOOLS.
CLUBS. AN D USERS GROUPS. THIS IS A SPECIAL PURCHASE. SO

QUAN T ITIES ARE LIMITED. 5 YEAR WARRAN TY.

$1.39 ea. $1.49 ea. $1.59 ea.
QTY 250 QTY 100 QTY 50

SWITCHING POWER SUPPLIES
PS-ASTEC PH

MODEL AA 12110 ASTEC AA11190
+12V@ 2A +5V @ 4A
- 12V @ .1A +12V @ 2.5A
+5V -@ 2.5A or -5V@ .25A

5A if 12V not used -12V @ .30A

19.95 39.95

5%" DISK DRIVES
TAN DON TM100-2 DS/ DD
SH UGART SA400L SS / DD
MPI B52 DS/DD
TEAC FD55B V, Ht. DS /DD
TEAC FD55F V, Ht. DS /Quad

8" DISK DRIVES
SIEMENS FD200-8 DS /DD
SI EMENS FD100-8 SS/DD

BEST SELLING IDC CONN.
RIBBON HEADER SOCKETS

ID S 20 2.25 IDS 40
IDS 26 1.39 IDS 50
IDS 34 1.59

RIBBON EDGE CARDS
2.25 ID E 40
2.65 IDE 50
2.75

LIGHT EMITTING DIODES
JUMBO DISPLAYS

1-99 100-up
RED .10 .0 9
GREEN .18 .15
YELL OW .18 .15

TRANSISTORS
.2 5 PN2907
.10 2N3055
.5 0 2N3904
.2 5 2N3906

5.1v zener
12.0v zener
(1N914) switching
400PIV rectifier
200PIV 1 .50 bridge
OPTO-ISOLATOR

DISCRETE

2N2222
PN2222
2N2905
2N2907

lN751
lN759
l N 4 14 8
lN4004
KBP02
4N33

9000
9334 2 .50
9368 3.95
9602 1 .50

INTERSIL
IC L7 10 7 12.95
IC L7 6 6 0 2.95
IC L8 0 3 8 3 .95

DIPSWITCHES
4 position .8 5
6 posi t ion .9 0
7 position .9 5
8 pos it ion .9 5.....------.

D-SUBMINIATURE

MOUNTING HARDWARE -$1 .00
FOR ORD ER ING IN ST RU CTI O N S. SE E IDC CONN .

CONTACTS
DESCRIPTION ORDER BY

9 15 25 37

L DBxxP 1 .19 1 .59 1.90 2 .85
FEMALE DBxxS

DBxxPR 1 .
FEMALE DBxxSR 2 .18 3 .03 .0

xx
FEMALE IOBxx

25 .45 4 .00 1. 2 .75 7915T .8 5

.4 .35 7805K 1.39

50 .89 7 .50 2 .50 22 . .7 5 78H05K 9.95
.7 5 7812K 1.39
.7 5 7912K 1.49

36 PIN CENTRONICS .8 5 78L05 .69

CEN36 MALE SO LDER CUP
.8 5 79L05 .79

IDCEN36 MALE RIBBON CABLE 7912T .8 5 79L12 .79

IDCEN36F FEMALE RIBBON CABLE C. T=TO·220. K=TO -3 . L=TO-92

RIBBON CABLE
SINGLE COLOR COLOR CODED

VOLTAGE
REGULATORS

CMOS
.25 4027 .45 4066 .39 4538
.25 4028 .69 4069 .29 4543
.25 4029 .79 4070 .3 5 4553
.25 4040 .75 4071 .29 4584
.3 8 4042 .69 4081 .29 74COO
.39 4046 .8 5 4082 .29 74C04
.39 4047 .9 5 4093 .49 74C14
.69 4049 .3 5 4503 .65 74C74
.79 4050 .35 4511 .8 5 74C906 .9 5
.7 5 4051 .79 4518 .89 74C9224.49
.29 4053 .79 4520 .79 74C9234.95
.6 5 4060 .89 4528 1.19 74C9267.95

<­
C
z
m
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01

CIRCLE 113 ON FREE INFORMATION CARD 107



rso-i ISOLATOR
3 isolated sockets; quality spike
suppression; basic protection. . 88 1.95

IS0-3 SUPER·lSOLATOR
3 du al isolated sockets; 8uppressor;
commercial protection 8122.95

ISO·1 7 MAGNUM ISOLATOR
4 qu ad isolated sockets; 8uppre8llOr;
laboratory grade protection.. 8213 .95

CIRCLE 60 ON FREE INFORMATION CARD

§Jg,. Electronic Specialists, Inc.
17 1 S . Main . Natlc k . MA 01760 (6 17)655 -153 2

Toll Free Order Desk 1-800-225-4876
M as terCard. VISA . American Expr ess

CIRCLE 274 ON FREE INFORMATION CARD

•
SPOT Rnfl TDUUlE5 3/$1

3f1il (flOC] FUSES
M~Bl:. :!i . 31 . 63~ ~~:t

COMPLETE

CDi'PEi1 cum 88e IOlSl
2-aid.ct rR4 , BdO ·, 1 01 .
li1.tch.d or drill*<! . 181 0CC

SCIENTIFIC

With FIne TunIng DIal
. Stwf't , " cablto~~UHF

• E~I.nd p.y TV10" 'f04I'TVHl$
W1thoul e ~tre rnonlhty ' M

' .-- --'1 ...."1 . AlIowsI~ngparTV (~
reqult~1 wtM VIeWWIg anochef

"'......• R••lore. TV remot e con lrol and VCR
progra"""'"!lablt.fy

"OR StU.... $24.95

N EW DIGITAL SCALE

INSTA NT COLOR
HARDCOPY

Everything you need to begin
taking pictures Immediately ...

AIow. lIM of iMtMf h col« ""''-tic
~.~)Ofr-O'lIIl'II)$fMlI

e.rMrI (adapt«~) .

PM_1fM'C1fy the tlH 01r- CRT
ICfMft: t , 12. Of 1J mft wMn orMrint.

i,;...-'-) ....... 4I!~iii

5 IIll I!SHS F1U1 82C
Exc. U ..., t qu.ali ty, 1 yur
r~lK_t w.arnnty. With
stHV• .and l,ab.l l
ItI)1D SS/DD lO/t,B.80
1UU2D DS/DD 10 ' .12. '90
1lI)1N SS/DD bul k 100 /$82
1tI)2N DS/ DD bu lk 100/'119

GOLDSMITH

I .... I CORPORATION
720 E. lndustrial Park Dr., Mancheater, NH03103

PHONE ORD ERS WELCOM E (103 ) S2f.103O

FREE CATALOG OF NEW DEVICES
"OSTAGE-ADD 5.. ~us IUD IHSURAHCf , C.O.D. U.H EXTRA

SATISFACTION FUUYGUARANTE ED

IlIlI1STEA ClIPS IUSI
1:5. 000ul", Z5V, w/w.c.rev t.rM
Tiny bu t hioh pvT"! KGCAPlS

TlIoe '*'-Y PARSEC 7403 II equlppecI .. Ith a -r powerful
~ ,.., (G-UdB "'tMM gaM ). NonuIy IWdderl__
........ uptured.~~ c.n.d ~ the --.. by 1M
...~~ ..oIItlt,~lnnotoNy.,.IMrtI... lnh
ftloIIftbef' of -* FM lIlal60fta but .-0 .,. audlbM recepIon

-, $74.95

CIRCLE 268 ON FREE INFORMATION CARD

lII b acc uracy at an
everyday price

~ •••reads 1 gram or .1oz.
GI"lI.. IUl. ellKt weight ." ounces or gramll:::... - i1 . -' torI1M' lab . dIetong , poatage . photography

I ....~:!!!i!~'t{j II I ~=r~~=r:~.;·&::Ic:"-t.

Best Value $74.95
EXTRA STATIONS

FROM YOUR STEREO

QUALITY SPECIALS

i\EDiIIi\IJEP.IlLE5 $3
• .. Volt~ b..thri _.
• ....l ed hAd-M:id 16YR8

••
: ....,~.....:.;,:::~.::.;~-",:::.~-"I""-u-l r'-..-f,-K--.-~-~!L.~r-O....:l !::.:.r''-.::.::-".::.....:::·:...:r''-;..:;d ~:::.~:::.l l:::·r:::: :et:::.t-!
• 7<R.SOO . 1:5 7""-51'37 . 70 19O1tl-f> lO 2 •• 5 6116 5 . :50

• ~~ :t; ~:tml :~ ~iSID l ~2s ~ ::~
• ~:t~ :t; ~~ :~ ~T l:~ ~ 1~:~
• 74LS08 .1' 74l.S248 1. 10 LK31B .90 6800 2 . 50
• 74lStO .19 74l..SZ51 • • 5 UO t9 t. tO 690 2 7.95

~~ :~ ~~ ::g t= : ~ ~ ~:~
704LS26 . 29 704LS259 1.70 lF353 .ss 6821 2 .2:5
74LS27 .29 704LS266 . ~ ~ . 99 68M5 Il . 7:S
704lS28 . 29 704LS273 . 90 U1393 . 60 6850 2 .95
704LS32 .20 704LS283 • • 0 NE52l . £8 BOOB 1. 00
704LS37 . 2:5 704LS298 .ss~ .•5 8048 12. 50
7<4LS42 . ~ 74LS32<4 1.90~ .6:5 BOeO.\ 1. 6:5
74lS51 .20 74L.S363 I.~ ~ 1.50 8085A <4 .00
704LS7. . 30 704LS368 . ~ ue67 . 75 8OB6 17 . 00
HLS75 . 30 704LS373 . 90 LH723 . 28 9OB8 17 .00
7<4LS75 . 30 74LS3 704 . 90 LJf704IN/H .20 8237A 19 . '95
704LS83 . :50 LJf7047.60 82.3 3. 50
704LS86 . 20 704Ls:m5 • • 0 uPD7~ 12.98 8253 5 . 20
74LS90 . 040 7<4LS377 . 75 l)JODC . 20 8 25:5 3. :50
704LS93 . 50 704LS393 .')0 AY3- IOI3A 2. 8251 4 .:50

~~t~ :~ 74LS39:5 1. 20 ~.J.1:J8 ::g ::Z~~ I~:gg .
74l..S132 ••:5 10499 .040 B275 25 .00
74LS138 . <40 .60 rD17 95 17. 00 B283 7 . 50

• ~:t:l~ :~ ) :~ ~17 2:~ ~ 1~:~
• 74l..SIS4 . 90 .99 2 102 •• 5 8289 19 .'95

• ~~lgg:~ 3:~ ~l~~ I:~ :ffl ti:~
•• ~:t~lrl:~ ~:gg ~l l: 2:~ :~~ t: :~

74LS1 53 .040 3.50 21047 1. 95 0751 18 .:50

: ~~t~ :~ ona I~9.95 ~04;~:50~ 18:~
• ~~l~ :~g '~98-ePU 2:~ :H~ 3:~ 750492 . 75
• 704LSl93 . 70 ZQOA-ePU 3.00 .I504- IM 1. 89
• 74LS195 . 55 ZBO-DHA 7 .:50 AH.'5012 . 22

• =x~OCO~~~d·~i~)'J~·.T7...l~le:t ~r r;~s~i!ti
• few Minl~.i ufunded . SUARANTEED SATlSFA110H OR

• ~ :EvJ! (rf.~~~~J'f:~~i~~t~t. SEND F"(~

: UNITECH (800):34:3-0472
• IN MASS: (617)"UNI-TECH"
: 20R HURLEY ST. CAMBRIDGE, MA 02141
••••••••••••••••••••••••••••
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• THE BEST PRICESACTIVE

RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

CALL TOLL FREE .800-647-1800
Call 601-323-5869 in Miss., outside continental
USA, tech/order/repair info. TELEX 53-4590.

M~ •ENTERPRISESr., INCORPORATED '.
Box 494, Mississippi Stlt., MS 39782

CIRCLE 105 ON FREE INFORMATION CARD

New MFJ·1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
In. whip. 50 foot coax. 20 dB attenuator
prevents receiver overload. Switch be­
tween two receivers . select auxiliary or

active antenna. Gain control. " ON"
LED. Remote unit, 3x2x4 in. Control ,
6x2x5 in. 12 VDC or 110 VAC with

. optional adapter,
MFJ-1312, $9.95.

$129:~1
Order from MFJ and try It. If not delighted,

return within 30days for refund (less shipping).
One year unconditional guarantJle.
Order today. Call TOLL FREE 800·647·1800.

Charge VISA, MC. Or mail check, money order.
Write for free catalog. Over 100 products.

PERSONALDEFENSEANDPROPERTYPROTECTION
• UTILIZE SPACE AGETECHNOLOGY.

CAUTION THESEDEVICESCANBE HAZARDOUSANDMAY SOON
BEIl lFGAI.

• POCKET PAIN FIELD GENERATOR-IPG50
Assembled $64.
IPG5 P1ans $8.00 IPG5K KiVPlans $44.

• PHASORPAINAELD CROWDCONTROLLER- PPF10
• Assembled $250.00

PPF1 Plans $15.00 PPF1K KIVPlans $175.oo
BLASTER· Provides aplasma dischargecapableofpuncturing
a can. Produces a 100,000 WATT PULSE.
BLS10 ASSEMBLED $89.50
BLS1 .. PLANS . . $10.00 BLS1K . . KTI/PLANS . .$69.50
PLASMA STUN GUN· Veryintimidating and affective5to10
feet 100,000VOLTS
1TM10 ASSEMBLED $99.50
ITM1 .. PLANS .. $10.00 ITM1K .. KIT/PLANS .. $69.50
RUBYLASERRAY GUN-Intensevisibleredbeamburnsand
weldshardestof metals. MAY BE HAZARDOUS.
RUB3AII Parts A.aSab/e for CompletIng oe./ce$15.00
CARBON DIOXIDEBURNING, CUTTINGLASER - Pro­
ducesacontinuous beam ofhighenergy.MAYBEHAZARDOUS.
LC5..AII Parts Available for Completing oe./ce ..$15.oo
VISIBLELASERLIGHTGUN- produces intense redbeamfor

• sighting, spotting, etc. Hand held complete.
LGU3..Plans..$10.00(Kit & Assembled Units A.a llab/e)
IR PULSED LASER RIFLE - Produces 15-30 wall infra·red
pulses at200-2000 persec.
LRG3 AII Parts & DIodes A.allab/e $10.oo
BEGINNERSLOW POWERVISIBLE LASER - Choice of
red.yellow. green - provides anexcellentsourceofmonochromatic
light.
LHC2 Plans $5.00 LHC2K Kit. $34.5O
SNOOPERPHONE- Allows usertocall hispremisesand listen
inwithout phoneever ringing.
SNP20 Assembled $89.50
SNP2 Plans $9.oo SNP2K PlansilGt. $59.5O
LONG RANGEWIRELESSMIKE- Miniaturedevice clearly
transmits well over one mile. Super sensitive. powerful.
MFT1........Plans........$7.00 MFT1K.....PlansiKil... ..S49.5O
WIRELESSTELEPHONE TRANSMITTER- Transmits both
sides ofphone conversationover one mile,shuts offautomatically.
VWPM5......Plans......$8.00 VWPM5K...P1anslKit...$39.5O
TALK ' TELL AUTOMATIC TELEPHONERECORDING
DEVICE- Great for monitoring telephoneuse.
TAT20 Assembled $24.50
TAT2 Plans $5.oo TAT2K PlansiKit. $14.5O
Ourphone isopenforordersanytime.Techniciansareavailable 9-11
a.m.,MQn-Thursfor those needingassistanceorinformation.Send
$1 .00forcataloa ofhundreds more similardevices. sendcheck,cash,
MO, Visa.MC.too to: INFORMATION UNLIMITED

DEPTR1I .PO. Box 716. Amherst. N. H. 03031Tel : 603·673·4730
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7"51 0 " 7" 51 321 Jg 7" 51 9 5 ... 7-45<171'5115
7" 51 1 " 7"5133 " 5 7..S 10e ... 7"5<172 ' '' 115
7" 5 15 " 7"5134 '" 7-452"0 '" 7"5<l73 · .. a5
7"520 " 7"5135 80 7"52"1 ,.. 7"5"7'" .. as
7"522 " 7"51381 3C1 7"52"2 ,.. 7"S"'5 · .. g5
7..S30 " 7-45138 89 7"52"3 '" 7"5570 ' 295
7..S32 " 7"5139 8 11 7..5 2.... '" 7"5571' 295

"'" .. 7"S1"0 " 1-45251 " ' 7..s s n·" 95
7..5<10 " 7" 5 151 .. 14 5253 '" 745 573· .. 115
7-4$51 " 7-4$153 g " 7" 5257 "' 7" Sll<t0 2 ..11

"... " 7-4515 7 " 7"5258 "' 7"S 11.. 1 '"7" 5455 " CAl l FOR TAHC

(I,m

"coo. " I"C" . " I"C"'" "1'=73$2 337"C02 35 7-iC85 1 89 7.o&C 175 1 15 1-4C37" 2 35
7.0&C04 29 7..caD 1 15 7..C2 -iO 189 7-4COOI 59
7"coe 35 704-C9311 5 7..C2.... 1 811 7" Cll22 ....5

<-.7.o&Cl0 35 MORE 7-4C IN STOCk - ALSO IN CATALOG
C

TERMS ~ «.trPl 'ftSA I,IC I.'O~ oY'd~ CflK)., Z
Sd'oclIllO~ PO ' ''''' dO''''''~y(» urd '''''' ''''''''P mPrrt\orwI d'1«U rtQIlO"1 d' ....., I(:t<lM ¥Id credotU' d II NoSlln:Urp
AdMtIOll YlSAOI' MC COO100000 SSOO rrq.,q: 2O".tlt'pos.o( MIl ordtt'

CDA6d J-. \IlIll(ln'J If'l(l~ ~ UPS WtDl'lcr~~

Prul kl/lllCl toCllrqe~ rIOtU l'o ~ f_ "" ro;"'l: lo '4b- ex>
~l.tf '"'""~ 'Nt. "' AlJl~tor lypogr~ tfTOI1, CJ1

Min Ordef 510 .00 RrI.I~ $.II. !'nell MIyVwy
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Box 10
$ 111g5 ·

2995
1995
2995
:le 9 5
33 9 5
1595
1795

«"
11 95
1195

28"
2gg5
18g5
l egs

$1.19.' "000
$1.35••125.

$1.55••125

··IBM PC"' ''
0$100

Hub Rings
Tyvac Cover
Malor Mfgr

5V." DISKETTES
VERBATIl,l 52501 SS!OD
VERSATIl.15 S0 0 1 OSIDO
MMEll MD·l SSIOO
Io.I AXEll 1.10 2 DSlDO
OYSAN 1D-i/l 0 SSIOO
OVSAN 1().4t2D OSIOO
GENERIC SSISS
GENERIC OSiOO
3 "1.i1 DISKETTES (MAC. • tcl
5'4 HEADCLEANING KIT
8 HEADCl E""lI !'o;G KIT
OYMEC IS'" PC DIAGNOSTIC
APP\. E II DIAGNOSTIC DISK
M-'CI~TOSH DISKETTE HOLDER
5 \01. DISKETTE HOLDER 150)

DISKETTES

SPECIALS OF THE MONTH
8087 - 80287 SALE Call
ABPRINTERSWITCHBOX(Parallel) S69.95
TELEDATAMODEMVIC 20/64 42.95
APPLElie KEYBOARD 49.95
IBMCOMPATIBLEKEYBOARD 99.95
POTTER POWERLINEMODULE 5.99
CAl l FORDEC RAINBOWBLOW·OUT
NEC8201 PORTABLE 36995
NEC8027 PORTABLEPRINTER 369.95
ZENITH Z151PC COMPUTERSALE 199500
IBM PC. 256K 2 wlDRIVES 1795.00
IBM PORTABLE 1850.00
COMPAQPORTABLE 219500

7~5~2A1~5 2"V .69 7~tt:I~..V 1.39
715L05 , 12 15V 65 79L0 5 12 15V 7!)
781.lQeC 89 l l,l.J()')K 1 25
78MG179 YG 1 " 9 lM317H!K 125/3 8 5
7aH0 5KC 875 lM 323K . 8!)

7~:Kl~~"Y 1.29 ~~~ ~ ~:

'~~ 2J.J":5 2"V . 79 ~~:~ :~:

1'4.Jlil.l€,1i':J'I,!,jUJ*'

elm"'i
l1r.41 08AH 53 0 5 "EO"" 52 ..5 lM """ ..
l M_ " NE50 2 270 llr.43lt l A $2 115
LM30 1N as LM 7~ " LM3liI15 '"lM 3().-4H ", lM """ '110 lU30 18 '"lM""" " lM 710 .. M"""• ",.....""" '" LM711 " """". ."
L.1oI 307N '" LM 7 1 ~ " , RCoI131 ",
l M308CN " llr.472JN " ecoee '"lM310CN '" l"' 723H " RC-i 151 ' "LM311CN 02 LM733 ., CA302' ' "lM312H ,,, lM7 J9 '" CA3030 12'
LM3 1SCN ,,, LM7.. 1CN " """'" 12 '
Ll.4318H ," l 1-A7.. 1H .0 CAJO" 'B'
l M319N ". l M7.. 1N " CAJOeo 'B'
lM320 lUI VRs ) LM7H " CA3065 '"L"'32..N " lM7"8 " CAJOBO "0
lM"" " lMl 0U '" CA308' ,eo
ll,l3-iO ll.ee VRI.) LM1JD3 '110 CA308' , eo
l...,..aN " LloI1310 .., CA3083 • esll,l35&CN es MCI330 '" CA3088 SO
l l,l3 5g or, MCl 34 g ,.. CA308' '"l M,..,.. '" MCI350 '" CA3000 ' "LM370N ." MC1358 '" CAJUO '28
L1r.4373N '" MC13 72 'TO CAJI ..O • tel 1r.4 376N '" l MU1" ," CA3 U 6 or.
l1wl377N '110 lM1 558H '" CAJ,eo ...
lM 3BOCN es .......00 a a ll.l1 3DaO 12 '
lM _ , 0' lMI81 2 ..0 U" I3500 ,,,
LM38 1N .., l MI830 '''' lM1 3 ' 00 ..,
l ....382 N ," l l,l l871 '" lF34 7 21'
l1ol383."4 '" l M18 72 '" LF3 51 eo
LMJ6.tN 'TO l M18 77 '20 Lf 353 ..
lM366N B' LMl8e9 • 90 LF3 55 "0
l M367 N 12' LlA18ge oro LF3 5e "0
lM389N ,,, ULN2001 '" LF3 5 7

• 39l M392N eo ULN2003 .., TL0 71CP 79
lM 123N .. XR22C1e '" TlO12CP OJ,
lM 723H " XR2207 " 0 Tl0 7..C"l '110
" E531 ,., XR2208 " 0 TlOS1CP "N£555 " XR2211 '" Tl08-4CN '110
NE55Ci " l U2877P ' 00 Tl ..g.. "0
"EO" ... lM 28 78P '" Tl"98 ..,
NE5e l "'" lM2BOO 83 Tl " 9 ' '20
NE5~ '" lM 2lilO1 .. MC3-423 ...
LM565 " l M2B03 .. MC3-453 ."
U,l 5E6 '" LM2Q07 ' " MC3-45e 12'
lM 567 " lM2017 ' " UC34 5g ' "NE570 '" ....."00 " t.lC34 80 '"NE571 20O l ...3905 '" """" 0 ro,

• .,,1=te4.1'·'rl,}i1·]iIIW-
IS'" PARAllEL (Sh'eId.dl S29g5
IBY SERIAL (Shl.Id~) 2" 95
KEYBOARO EXTENSION 9 95
AS232 GENDER CHANGER ..... '. 141. 1.. 95
RS232 GENDER CHANGER fe rnH F....... 1.. g5
NULL MODEM ADAPTOR 1" 95

64K UPGRADE (Set of91$24.95
256K RAMS (256Kx 11 $15.95

TM5<I.. le(15l>\S15975
.. 1258 ·150 115O'l1 1795
.. 1258 200 t2QOnJ 1595
TI.A5<lOSO (JOOnSl 1 8 5
HAS" Q60 (3CIOnS I 1 85
1-.11.15280 1300nSI 1 85
UPD.. ll (3OOnS 1 18~

MM52g8 ('SOn SI 1 85

HI·TECH SPECIALS

AMD7910
300 BAUD MOOEM tC

$29 95

ij:uu
68000 ..."1"'°s s es , ..ec 5 325
68OOOl10 60 05 68 20 375 685 2 ..,
eeoc> 2 QO e821 '110 eeec '110
eeo2 7 75 6828 1.. 50 6815 er,
eeoa 1885 &&-40 1275 CI880 ' 20eece 1.. 50 6845 1"05

1"11U

"'" .. '" '''''' $6 75 65 22 5& 75
"02A '110 '''' ' ' " "" '''''''''B '''' "20 '" 0551 " '"WH"
SO" $ 5 75 82 1.. 5375 8259 $ 6 75
S039 'TO 8216 '" 8271 &9 115
eceoe ' " 822 .. ' 20 8H5 2Gll 5
BOa.. ..0 8226 '" 8 H ll 'TO
BOC8.. '" 8 22 8 " 0 8282 '"B086 " '" 8237 1.47 5 .,.,

'"BOa' 12995 8 23 7 5 18115 "... ''''B086 " '" "" '" ".. ..s
BOa' .." 8 2" 3 '" 828' '"8155 ' TO 823 0 '0'" " .. 1" 115.... ' TO 8 25 1 '" " 89 .... 0 5.... 28115 82 5 1" '" 820' 12115
0202 23 115 B'33 'TO 81 " 1 27105
O2OJ 3 '11 5 8 255 '" 8'''8 ' ' '0
0205 '" 02'" '" 8'''0 " '"821 2 '" 8257 ' TO 8 '55-' ,.. "

4:"
2 !)MHz "A" "OMHz

lIO·CPU '" '" .'"lIo-eTC '" '" 1225
lIO·OART .'" 17115
ZI O·OMA 12 115 1111$ 17115
ZI O·PIO " , '" "'"Zi o-SIOIO 1125 1225
ZI O-S IO/ I 11 9 5 1275
Zi O-Sl0 n 1195 1275 ""Zl o-Sl0 /1 1195 1275

Z8030 $3-49 5 I 2800 ' 53-495 I Z&132 $32115
28 330 ,.. " ' BOO' ,.. " Z8e 71 3195

SUPER SAVER

IBM pes
Camp OSIDD [) Ik Dr.. .

$89 95

1702 (1'l'S ) • ' 90 27 32A·" I"SOn SI 5 5 50
2 708 (" SOnSI '" 273 2" (25OnSI B 93
27~(5Vl '''' 2732-' 2 1200nS1 1250
27 t6 (" Mlf>S1 '" 2 78" I" SOnS) "0
2716 135OnS1 '''' 2 78"1 2M:lr1S I ' '''251 6 15Vl 33O 2 76-4 1200nSl ,,'"
TMS2 716 '''' TMS256-' (" !lOnS1 12115
TMS2 532 ,eo VC"'687~ (" 5OnSI 3-4 g5
2 732 1.. 5QnSI . eo l,lCM88 7etl (35OnS I 39 95
2132 (2 !>Or1S1 '" 271 283 1JOOnS) "'"2 73 2 12OOr'lSJ 1095 27128 (25OnSI 22115

CM0 5 EPIW:l MS I 2702 5 1e95
27 C18 $ 1295 27C~ 18 0 5

uP0 1855 2"95 11197 $~1iI5 1 68..3 S32 9~
1771 15 115 2791 " 9li15 15272 2" 9 5
1711t 2.. 75 2'93 "995 16g, 11 9 !)
1793 2850 2195 ..995 21 .. 3 12 9 5
1795 2& 50 2797 29li15 9216 12 g5

.,;lIH·':'·iu1eeAA;&-
6&45 $1. 115 1 827 5 5 21550 I TMSlill1 8 539 so
68B " 5 17115 122 0 39 a5 8350 3lil1l5
6&41 11 so 5027 1795 6545 l .. gS
..e505 1.4 75 5037 21 95 8002 1995
&&0"7 2" so NEC722 0 GrlClrwel 3G g5

I", i.""!JI&j.l;if

_"4:"MII"i"Mb

...t.,r.'.1.III&i l " , l t--
ADCOeOO$1 .. 115 1 AOCOe17 $ g 75 1 1..Del..8 5 1 g 5
AClCOeQ.t 3"S DA.COeOO " ' 5 1" 08L8 2 8 5
0AC0eCle 1 GO D.I.COeOe 2 85 0AC 100 7115
AOCOISOO ....!) DAe l 020 7115 0AC08 7115
AOC081C '" 25 OACl 02 2 5 85 DACOI &115
A0 7523JN 199 lF3S3N l lilQ lF13201N 1 99

le02B Slll5 I2350 5 895 11118403 5 875
10l JA 3 VS 8250 1050 TIoIS550 1 ' ''95
10150' 8 75 IIAe"02 7 75 28 51 8 0 5

AAQiuMb

..021 t2SOnS)
1 103 1300nSI 79
.. 116N ,2 (15O<1S I1 80 8I1395
.. 11eN3 1200n S j le5 81t 25O
.. 118N"(25OnSll .. 58110 SO
.. ll><4 N·l 50 (15Or11595g/2905
"l 8-iN 200 12OOn1"95 9/2" 95
.. 18-iN120 rl2OnS1 8 ..g
TMS" l84 tl 5(ln SJ 5 g5

CIRCLE 106 ON FREE INFO.RMATION CARD

• 89."."..
"28

~. 00

, l l IS1 00
111100

' " 00
' " 002/125
2/125

25 /100
5/100

12/ 100
1011 00,..

1001$5 so
10l)J8 so

10011 1 2$
10011"25

l -U 100
$ 011 5 08

17 15
17 15

'0 '"
11:1 I e
11:1 Ie

2N39l)ot
2N3 3OC1
TlP2 1:1A
TlPJOA
TlP3 1A
TIP32A
I N.. 1"8
l N7!!1
IN''002
I N..()().(
MPQ2232

71S100
~")O

' " 00

""""".. /1 00
.. /100

'"

.''' I'""1,Jg "N3 5
55 "N3 7

1 el:l "N 38
es TIL117
e 5 SPX33
&1:1 "N 25

ROCKWELL AIM
U 02: Sl" vlea-rd CCHlIputer

$249 .00

MACHINED
HIGH

RELlA81ll TY
SOCKET

SALE
CAll f OR
SP ECiAl

RATE$

Dlu F DISC BYPASS CAPACITOR
1 ..F DISC BYPASS CAPACITOR
0 1uF MONOlITHIC CAPACITOR
1 uF UO!'o;OllTHIC CAPAOTOR

PN2222A
PN2 3t!9A
PN918
2N 22 1aA
2N22llM
2N2905
2N2907
2N3055
2N3565
2N3638
2N3T72

BUFFERED GRAPPLER S l eg 95
GRAPPlER SlJ P£ R SERiAl SAlE S l llU5
VIDEO 1 RG8 lie II() 189115
APPlE lie SfAlAl CAGLE 3& 95
APPlE II. KEYBOAAD .oISl95
APPlE 11111. POWER SUPPlY es se
APPLE fIIlIe DISK CONTROlLER "liI1I5
APPLE II~I. COOliNG FAN SYSTEM "" 115
STREET ECHO II SPEECH SYSTEI,4 1I09!l
TITAN ACCELERATOR Il CARD '-'0 \'15
WIZARD 80 COLUMN CARD SALE liD 00

MCT·2
MeT e
MeT ·e.G
MCA-25 5
.. N2&
..N27
"N28

~.,..u.tl·,·1:t6&'"
64K STATIC RAMCARD $199.95

PLUS MAJOR OEM PURCHASE
WHILE SUPPLY LASTS

ALL NEW, WITH OQCUI.AENTATION
• ruART BOARD SALE 99 iii!)
• fR~T PANEL BD (1M SAil SALE '9 li1 ~

• 8080 MPU BOARD SALE " 9 li1 !)
• 8 ' FLOPPY CONTROLLER Il,lor row l 1"9!)S
• S-l00 EXTEND£R CARD , .. 9S

1-" 100_,"-.N'I'" 'W_ $311.!S 53 25
"75 .. 10
27.!S 2 &0
"75 " 25
eso 810
725 8 115

1-" 100
8 PIrlSTIlP 5 13 5 10

1.. PIn STIlP 15 11
le P1nSTIl P 17 12
18 PIll STIl P 20 17
20 PwlSTIl P 28 2e
22 PIn ST /LP ~ 27
2.. PmSTIlP 211 27
28 PwlSTIl P 3li1 32
3lli PIn STIlP " 5 3e
-iO ,","STILP "8 ..2
~P.., STILP 3 95 325

WIREWRAP (GOl D) 1-" 100
8 PIn wwl3l.. 5 "0 $ " 0

U Pln WWJ3L 152 ..0
18Pon WNt1 e 5 55
18Pon WWt1 88 7'
2O Pln WNJ3L QI:I lil8
;o>2P1nWWl1. 1 10 113
2" Pln WWI3l.. 1 2 5 11 7
28 PIn 'M'II3 l 1 ..0 1 39
"OPlnWW!Jl. 189 175

TEXTOOU ZIF ZU O INSERTION
16 P., $8 75 2.. PIn 57 85 28 PIn sa115

(W. Slock All T)'Sloe I o f $O(.k.tl )

$289 00
«' 00
UIlOO

CoO
CoO

1"11115

""'

Oty 10 111 .15
Oty 100 l ot.15

AT RAM •••• •.•••• $22. 95
2S1K RAM •. •• 1S.• 5
',ClI;RAM S ET . • ••• . 24.'5

FARADAY IBM PCS
CP'U -'-rel . 1. 4K .., DOS e-,.tlble

$2i9.95

NEW FACTORY
OIRECT

ASf ··COM80P\.US ·· ~K
SIG,," · ·t.lI\Xl t.lIZEA~~K

SIGMA OtSK CONTROL.LEA
HARe DISK CONTROL LER
10 Mb lNTERNM. HARD DISK
10 Mb EXTERNM. HARD DISK
15 Iolb INTERNAL HARD DISK
15 Iolb EXTERNAL HARD DISK
eo WATT BOOS TER SUPP LY
130 WATT IBM SUPPlY
PC COMPATIBLE KEYBOARD
IBM PC CHASSIS
Pl.AHTRONICS " COLORPl US"
10 Mb INT. TAPE STREAMER
PERSYST MONO CARO
PARAOl.SE MONOICOlOR
HERCUlES 1.l0h0 CARD

ALS CPIt.l 30 PlUS CARD $~ 00
coex lei': RAM CARD SAlE 3Q 85
COEX PAR PR~TER CARD .JCABlE "i115
COEX 80 COl EXT ~K CARD SAlE 9G lI5
IS ptV,5() 110 1Il.lIe) 13lil 1l5
KENNSlNGTON SYSTEM SAVER es se
KENNSlNGTON PC SAVER .~ lI5
KRAFT JOYSTICK 3& 95
Me T sPEED DEMON 24905
MICROSOFT Z·80 SOFTCARO 2.47115
GRAPPlER PlUS ~ liS

ADVANCED l1li985 NOW LIQUIDATING GAVILAN COMPUTER
COM~~'trs ~ . CALL FOR GAVILAN 8/16 LINE COMPUTERS

__~. :I I· See Below· GAVILAN SPECIALS 0 0 D~::~1
. Corporate Buyers .. . \"s~~ ~1~\. "Jl££

MAIL ORDER PRICING ONLY Call For Volume Quotesl c;l-\.

SUPER SAVER
SHUGART SA604 HARD

5Mb DISK
$129.95

• .1ijije1"&iIUi'W4.-
APPLE 11111. COMPATISlE $ 17"liI5
APP\.E lUll. COMPATIBLE Y2HIGH 16-4115
MtCROSC I APPLE lie DRIVE 211195
APP\. E II to ....PPl E lie ADAPTOR 1885

II ~~ T .. !1

SEAGATE S T50e 5Mb
SEAGATE ST" 19 11.!SMbj
SEAGATE 110 t.4b15 12 12
CUI 10 , 15. 22Mb
ROOIIIE 10 . 15 , 22Mb
SHUGART SA8O-i (5Mbl
SyaUEST REMOVEASlE

CAll FOR avOTE ON HIGHER
CAPACITY HARD ORIVESl
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ti ll-\..\.. 414'1.
C (516) 499-9500

6094 Jericho Tpke.
Commack, N.Y. 11725

ADVERTISING INDEX
RADIO-ELECTRONICS does not assume any responsibility for errors that may appear
in the index below.

Power Plu s . . . . . . . . 85

RAG Electronics 76,77

RCA D&SP 20

Radio Shack 10I

Ramsey 97

Ross Custom 85

Saratoga Electronics 94

Satellite TV Week Magazine 44

Simpson 22

Solid State Sa les 98

Sone 100

Spartan Electronics 110

Tampa Elect ronic Supply 32

Tektronix . . . . . . . . . . . . . . . . CV2

Texas Instruments . . . . . 26

Unitech 108

VAMP 85

Wm BAllen 92

Yours Trul y 30

263

257

103

277

PACIFIC COAST/ Mountain States

Marvin Green
Rad io-Electron ics
15335 Morriso n St.-Suite 227
Sh erman Oaks , CA 91403
818-986-2001

125

253

MIDWESTfTexasiArkansas/Okla.

Ralph Be rgen
Rad io-Ele ctro nics
540 Frontage Road-Suite 32S
Northfie ld , IL 60093
312-446-1444

Gernsback Publications, Inc.
200 Park Ave . So uth
New York , NY 10003
(212) 777-6400
C hairma n of the Board :

M. Harvey Gernsback
President : Larry Steckle r

ADVERTISING SALES 212-777-6400

Larry Steckler
p ubl isher

She lli Weinman
adv e rtisi ng associate

Arline Fishman
ad ve rt ising coordinator

Lisa Strassman
c re d it manager

Donna Sala
cred it associate

Naomi Mallen
ad vertising ass istant

EAST/SOUT HEAST

Stan ley Levitan
Radio -Electro nics
200 Park Ave . So uth
New York , NY 10003
718-428-6037,21 2-777-6400

Sal es Offi ce s

78

70

254

278

255

272

74

280

75

267

256

THE BEST PLACE to BUY, SEll 0'

TRADE NEW ",d USED EQUIPMENT

NUTS & VOLTS MAGAZINE
BOX I III -E • PlACENTIA. CA 92670

(714) 632-7721
Join Thousands of Readers Nationwide

Every Month
O NE YEAR U.S. SUBSCRIPTIONS

$10.00· Jrd Oan • SI5 .00 • Itt Clan

S35.oo • uretJme • 3rd Class I

Page

Philips Tech 104

Phoenix Electronics . . 87

Pomona Electronics CV3

A.I.S. Satellite . . . . . . . . 84

AMC Sa les 79

AP Products 33

Active Electro nics 104

Advance Electronics 9.10 , 11

Advanced Computer Products 109

All Electronics . . . . . 95

Am azing Devices . . . . . . . . . . . . . 108

B&K Preci sion 73

Beckman Instruments 32

CIE 52

CRT . . . . 85

Chemtronics . . . . . . . . 31

Command Productions 81

Communications Electronics 2

Coop's Satellite Digest. 14

Dick Smith Electronics 24, 25

Dalb ani . . . . . . . . 29

Dat a 1/0 84

Deco Industries 84.85

Deltax Dynamic 31

Diehl Engineering 71.75

Digi-Key 105

Digital Research Computers 104

Dokay . . . . . 100

Electronic Specialists . .. . 108

Electronics Warehouse Corp 83

Eleph ant Electronic s 85

Etronix 23

Firestik " . . 23

Fluke Manufacturing 5,CD2

Fordham Rad io 1, I3,CV4

Galaxy 85

Gemini Electronics CD7

Gold smith Scientific 108

Grantham College of Engineering 27

HWSams 7

Heath 38

Iwatsu 15

265

108

76

269

274

251

276

252

262

268

Free Information Number

101

54

79

261 ·

258

281,282

82

296

106

107

72

77

98

273

86

64

260

113

114

124

104

271

87

105

67

270

117

Interactive Components 96

JDR Microdevices 106,107

Jameco . . . . . . . . . . 102, 103

Jame s Walter Satellite Rec 85

Jan Crystals 79

Kepro Circuit Systems 83

MCM Audio 99

MFJ . . . . . . . 108

Mcintosh Lab s , 79

Micro-Mart . . . . . . . . 104

Mou ser 8 1

NRI. 16

NTS 34

OK Industries 28

Oregon Microwave 108

Pacific Cable 93

118 Pacific One . . . . . . . 85

90 Paia 30

68,264 ,297, Philips ECG 21

298,299

116

HO
60

266

120

HI

100

259,283

21,95

14.95

$2249.00
Memory-320KRAM expandable10
640KB
DIsks-Dual 5V.~ acooes (720KB total)
Vldeo---AG8!CompOSl1e monochrome
(SOChar x 25llnes)
Ilo-1·Senes portd-Pararlel Pnnter Port
Ktyboud-Oetache<lfSMt lock &
Numenc lock Indicators

""KITH Idata
~ systems

Go Beyond IBM
Compatibility...
Reach for Total
Performance
Zenith's Z-150PC!

- r ests tl' lCIphot1e line r...nelon s thaI atrect
tet'f1)hOne opeoalon

- \le<of.ell.neand.,ogvol1~eItM!IS

- Chec~s conclo100n oI1 elepho ne III'\e lrom
central olla 10 us..-, let'ephone lICk

- .... 1,108 le'f1)hOne ~ne POtl'of, lhll can
a'lKi poW-I, HnWr¥e 1e'f'Phe~s

CABLES
RS232 male-male 6 '
pins 1-8 & 20

DP25Pmale to Centronics 6'
paralle l printer cable

III \ Hl 'R.. ' _ ......" i*tI

~ - IIlO '.. (,I.. do (_<kr

Vinyl Case
Call forqunlity prices.

I_ XIilI.~ l fll l>....~~

'O- l lllIfl4 ""_'I.-.rin

1I""" CM.thl \ .Il. I I

4 \ nll ll«1.n \(0,..·..._

1 .... ....riI!M. l lo.... ll n.l

IN STOCK

The Next Logical Step in Test Instrumentation
I "'I=~'=:: ::':'-~I~:::'~-

Features: 'All 25 Srqnatunesaccessible 'Dual
Color RedGreen

Accessories: 1 Cable l O~ male to Female Extension
Jumper Set 6 Straight

1 J-Jumper

8J1ZI11l1I!II PROFESSIONAL
TELEPHONE PRODUCT TESTER
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RS232 TRANSMISSION LINE TESTER

Jerrold 58 Channel Wireless
Remote Converter $84.95
Replacement Transmitter
Wireless/Hand-held w/on/off/Fine
Tuning $29.95

BEFORE YOU PAY SS FOR A TELEPHONE
SERVICE CALL, TEST ITYOURSELF
Telephone Line Analyze Model # 1042 8J1ZI11l1I!IIc:;~.!I!I._!!!,'"

~)
$19.95

CTC 9R_ Philips Remote

i
t~ Cable Converter" .
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PRODUCT SAFETY
ALERT

Testing High Voltages Can Be
FATAL

There are reported instances of injury or death occurring from the
MISUSE of ITT Pomona Electronics high voltage test probes, (illustrated
at right). The reported MISUSE is the attachment of the Alligator Clip to
high voltage instead of earth/ground/chassis.

Be Certain That:
·If you own or use an ITT Pomona H.V.probe, be sure it is in good working
order, clean and free of all contaminants.

•The ground lead/alligator clip is FIRST connected to earth/ground/chassis
ONLY.
NEVER CONNECT THE GROUND LEAD TO THE POWER SOURCE

• If the meter reads In reverse STOP. Do not attempt to measure the voltage.
You are using the wrong model probe. (See list below for the designed usage.)

• No parts of your body or tools connected to your body should come close to
the high voltage power source or any grounded structure. Allow yourself
sufficient working space.

POMONA ELECTRONICS HIGH VOLTAGE TEST PROBES
MODEL VOLTAGE DESIGNED TO MEASURE
4250 42 KVDC Positive & Negative Voltages
4475 15 KVDC Positive & Negative Voltages
2900 30 KVDC Positive Voltages Only
4242 42 KVDC Positive Voltages Only
4242A 42 KVDC Positive Voltages Only
3157 15 KVDC Positive Voltages Only
4000 36 KVDC Positive Voltages Only
3.163 6 KVDC Positive Voltages Only
4312 15 KVDC Negative Voltages Only
3200 10 KVAC AC Voltages Only

ELIMINATE THE POSSIBILITY OF INJURY OR DEATH
OCCURRING FROM MISUSE OF ANY ITT POMONA PROBE:

ITT Pomona recommends that you immediately do either of the following:
1. Return any ITT Pomona probe in your possession (to the address below)

in exchange for your purchase price plus $5.00 handling fee;
2. Call for, and immediately attach, a free set of warning labels to your ITT

Pomona H.V. probe in the space designated on the probe handle.

BE SAFE-CALL COLLECT
(714) 623-3463

ITT Pomona Electronics
1500 East Ninth Street, Pomona, California 91766

CIRCLE 101 ON FREE INFORMATION CARD



_ Highest quality _ Highest performance _ Lowest prices

~VIDEO·CINE
CONVERTER

The BP Video-Cine Converter is an
optical device that allows the easy
transfer of slides, 8mm or 16mm
movie film to VCR tape. The Video­
Cine Converter's precis ion optics put
the image from your movie or slide
projector on a high-contrast, rear
projection screen. Your video camera
shoots that image, can co lor-correct
faded pic tures, add narration to other
sound. Can be used with any video
camera or slide projector. If your
video camera lacks close-up capability,
you will need a macro lens attachment

MODEL V·1701 $3495

FOR ULTIMAT VIE I G

, ~ :

Wireless remote control with volume for cable
lV, VHF-UH F antenna systems upgrades any
lV to 140 channel capability.
• Works with any lV set . Quick, easy
installation • Off-air and cab le compatible
• Quartz frequency synthesizer tuning . Direct
access/memory scan selector . Ultra-compact,
hand-held wireless remote control

Hook-Up
cable kit

$11.75

The most versatile, all-in-one video processor.
Can be used as a video guard remover for
video tapes, enhancer, video to RF converter,
professional video fade in and out and a dual
outpu t distribution ampli fier.

~
STABIUZER/IMAGE ENHANCER/RF
CONVERTER/VIDEO FADER/2-WAY
DISTRIBUTION AMPUFER

Model V1880 $9995

Wireless remote control on/off , channel
selection and fine tuning.
• Works with any lV • 61 channel capability
• Microcomputer controlled PLL operat ion
• Converter panel controllable for channel up,
down, on/off, fine tuning.• LED display
• Compat ible with CAlV systems.

~
61 CHANNEL WIRELESS
REMOTE CONTROL

Model V7661 $7995
Modelp510

$16995TEKNIKA
WIRELESS REMOTE
CONTROL TV TUNER
& CABLE CONVERTER
WITH VOLUME CONTROL

Model V7777 VHS $4995

Model V7778 BETA $4995

Reduce wear and tear of your
VCR heads with the AC
powered circu it protected
rewinders, LED power-on
indicators.

Service and Shipping Charge Schedule
FOR ORDERS ADD
$25-250 $4.50
$251-500 $6.50
$501-750 $8.50
$751-1,000 $12.50
$1,001 and up $15.00

VIDEO TAPE REWINDERModel V4804 $4995

Record a pay channe l while
viewing a standard channel.
You can also connect an
antenna/cable, VCR, video disc
player, home computer and
video game.

Charge itwlth VISA/MASTERCARD. ':= Phon e orders accepted. C.O.D.S.

Fordhami'i~;~i;;:9518
260 Motor Parkway, Hauppa uge, NY 11 788 InNY State 800-832-1446 '-- ---'


