


TEK 2213AJ2215AJ2235
DUAL TRACE OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

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

The industry
standard in CRT
performance.
Crisp, easy-to­
read, bright CRT;
14kV accelerating
potential, provides
high writin g rate
and sma ll spot
size. Full size 8x10
cm disp lay for
measurement
acc uracy .

Display controls
are flexible and
easy to use. Sep­
arate intensity
controls reduce
bloomin g in alter­
nate sweep mode.
Focus tracking
minimizes control
adjustment and
BEAM FIND elimi­
nates confusion.

Vertical sys-
tem provides
measurement
assurance. Flat
transient response
and high accuracy
ensures true
reproduct ion of
your signals. Fast
risetime and high
bandw idth is well
suited for a variety
of measurement.

Perform delayed
sweep measure­
ments accurately
and easily. Both
sweeps can be
disp layed alter­
nately making dif­
ferential measure­
ments easy and
accurate (1%).
An interlocking
SEC/DIV control
simplifies set-up.

Stable hands-off
triggering. p.p
AUTO detec ts sig­
nal peaks, then
sets the trigger
level for you. Dis­
play asynchronous
signals using
VERT MODE trig­
gering . Indepen­
dent TV field and
line selection.

Front panel laid
out by function
for ease of use.
Color cod ing aids
the user in opera­
tion. Functions
and mode s are
placed logically.
All nomenclature
is clearly labeled,
and protected
behind a scratch­
less Lexan surface .

Ourdirectorderlinegets
youthe industry'S leading
price/perlormance portables ...
andfast answers fromexperts!
The 60 MHz single time base de lay
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$1275for the
2213A, $1525for the 2215A,
$1750for the 2235.t Even at
these low prices , there 's no
scrimping on performance. You

have the bandwidth for digital
and analog ci rcuit s. The sensitivity
for low signal measurements. The
sweep speeds for fast logic fami­
lies. And de layed sweep for fast,
accurate timing measurements.
All scopes are UL Listed and GSA
approved.

You canorder, orobtain
literature, through theTek
National Marketing Center. Tech­
nical personnel, expert in sco pe
applications, will answer your
questions and expedite delivery.
Direct orders inc lude comprehen­
sive 3-year warranty*, operator's

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

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

COMMITTED TO EXCELLENCE

Copy right e 1985. Tektronix. Inc. All rights reserved . # nA-439-3. t Price FOB . Beaverton, OR "3-yearwarranty inc ludes CRT.
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BUILD THIS 45 TELETEXT DECODER RADIO
Teletext is here! Be among the fi rst to tune in 92 ANTIQUE RADIOS
to thi s new information medium. Back to the present.
J. Daniel Gifford Richard D. Fitch

50 TELEPHONE-LINE TESTER
Stop playin g the teleph on e serv ice guessing 105 COMMUNICATIONS
game with thi s easy-to-build lin e tester. CORNER
Herb Friedman Broadband ampli fi ers.

60 TWO NIFTY PROJECTS Herb Friedman
Build th ese pro jects, perfect for thi s time of
year, and be th e talk of your neighborhood. VIDEOLapri Oolf

88 SERVICE CLINIC
TECHNOLOGY 16 VIDEO NEWS Hot resisto rs and sho rted

A review of th e fast-c hanging video scene. capacitors. Jack Darr
David Lachenbruch

53 GRAVITY WAVES? 90 SERVICE QUESTIONS
A start ling new th eory explains th e source of Answe rs to your TV-serv ice
noise in electronic devic es. qu estion s.
Gregory Hodowanec

66 CURING ELECTROMAGNETIC INTERFERENCE COMPUTERS
Part 4. The final in stallm ent in our series Following COMPUTER DIGEST
shows yo u how to design EMI-free PC board s. page 92 Packet radio, compute r
Michael F. Violette care, and more.

69 ALL ABOUT FREQUENCY COUNTERS
Learn all abou t t ho se useful in struments. EQUIPMENT
Vaughn D. Martin REPORTS

81 ROBOTICS 26 Huntron Instruments Tracker
Our mystery co mputer is revealed . 2000
Mark J. Robilard

82 SATELLITE TV 34 Phot-On-Off Compact Disc
Some d ishes are hard ier than ot hers . Cleaner
Bob Cooper, Jr.
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Teletext is here now , and here's your
chance to get in on all th e exci teme nt. You
can build a tel et ext decoder fo r under
$200, as lon g as yo u have some source of
compos ite vid eo available-a VCR, for example. Of course, a de­
code r is not mu ch good if no one is broadcastin g in yo ur area. But if
yo u have cable TV or a sate ll ite di sh, t hen th e chances are th at you can
get Superstation WTBS, w hich broadcasts th e Electra teletext maga­
zine .

The decod er is easy to bu ild , and is availab le as a co mplete kit fro m
Di ck Smith Electronics. The hard -to-get part s are availabl e separately.
Wh at can you do w hen yo u fini sh bu ilding th e decod er ? The screen
shots shown should give yo u a good idea . Turn to page 45.

NEXTMoNTH
THE MAY ISSUE IS
ON SALE APRIL 3

CLICK AND POP SURPRESSOR
Not ready for a compact di sk player ? Next month
we'll show yo u a project to help you .get th e cleanest
po ssibl e sound from you r analog records.

TAKING KRILLIAN PHOTOGRAPHS
Learn all abo ut Kri ll ian ph otograph s and see how yo u
can make yo ur ow n.

ALL ABOUT FREQUENCY COUNTERS
Learn more abo ut that valuab le test instr ume nt in t he
concluding installm ent of this art icle .

TELETEXT DECODER
Next mon th we' ll present the construct io n detai ls.

CAPACITOR LEAKAGE TESTER
A hand y instr ument to have on your wo rkbench .

SURFACE-MOUNT TECHNOLOGY
All abo ut that revoluti on in package design.

Asa serviceto readers, Radio-Electronics publishes available plansor informationrelating to newsworthyproducts, techniques
and scientific and technological developments. Because of possiblevariances in the quality and condition of materials and
workmanshipused by readers, Radio-Electronics disclaims any responsibility for the safeandproper functioningof reader-built
prDjects basedupon or fromplans or information published in this magazine.

Sincesome of the equipment and circuitry described in RADIO-ELECTRONICS may relate to or be covered by U.S. patents.
RADIO-ELECTRONICS disclaims any liability for the infringementof such patents by the making, using, or sellingof anysuch
equipment or circuitry,and suggests that anyone interested in such projects consult a patent attorney.
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NEW!
Lower Price

Scanners
Communications Electronics.'

the world's largest distributor of rad io
scanners, introduces new lower prices
to celebrate our 15 th anniversary.

Regency~ MX7000-DA
List price $699.95jC E price $39 4 .9 5jS P EC IAL
lo-Band, 20 Channel. C rystalless • AC/DC
Frequency range: 25 -55 0 MHz. continuo us coverage
and 80 0 MH z. to 1.3 GHz . continuous coverage
Th e Rege ncy MX7000 sca nne r le ts you monitor
military, F.B.I., Space Satellites, Police and Fire
Departm ents, Drug Enfo rceme nt Agencies, Defen se
Departm ent, Aeronautical AM band, Aero Navigation
Band, Fish & Ga me, Immigration , Paramedics,
Ama teur Radi o, Justice Department , State Depart­
men t, plus thousan ds of other radio freque ncies
most scan ne rs can 't pick up. The Rege ncy MX7000
is the pe rfect scann er for intelligence age ncies that
need to mon itor the new 8 00 MHz. cellular teleph on e
ban d. The MX7000 , now at a special price from CEo

Regencv" Z60-DA
List price $3 79.95jC E price $179.95jSPECIAL
8-Band, 60 Channel • No-crystal scanner
Bands: 30-50. 88 -108, 118-136. 144-174. 440-512 MHz
Hear P olice, A ircraft and the FM Broadcast Ban ds.
Th e Regen cy Z60 co ve rs all th e public service bands
plus a ircra ft and FM music for a tot al o f eig ht bands.
The Z6 0 also features a n a la rm clock a nd prior ity
co n tro l as we ll as ACjDC operatio n. Order today.

Regencv" Z45-DA
List price $3 29.95jC E price $ 1 59 .9 5jSP EC IAL
7-Band, 45 Channel • No-crystal scanner
Bands: 30-50.1 18-136, 144- 174,440-512 MHz.
Th e Regen cy Z45 is very sim ilar to th e Z60 model
listed a bove ho wever it does not have th e co m mercia l
FM broadcast band. The Z4 5 , now at a specia l pr ice
from C ommunicati on s Ele ctronics Inc.

Regencv" RH250B-DA
List pr ice $6 13. 00jC E price $329.95jSPECIAL
10 Channel • 25 Watt Transceiver • PrIority
Th e Regen cy RH 250B is a ten-channel VH F lan d
mobil e transceiver des ign ed to cover any fre­
qu ency betw een 150 to 1 62 MH z. Si nce thi s
radio is synthesize d, no expens ive crysta ls are
ne ede d to sto re up to ten frequ en cies without
battery ba ckup. All ra d ios come with CTCSS
to ne a nd scanning capabilities . A mon itor and
nightj day sw itch is also standard. Thi s trans­
ceiver even has a priori ty fun ction. Th e RH250
makes an ide al radi o fo r any police or fire
department vo lunteer bec aus e of its low cost
a nd high p erf onm ance. A UHF version of th e
same radio called th e RU1 50B covers 4 50-4 8 2
MH z. bu t th e co st is $ 4 49.0 0 . To ge t technician
pro gr amming instruct io ns, order a service man­
ual from C E with yo ur radio sys te m.

NEW! Bearcat" 50XL-DA
List price $199.95jCE price $1l4 .95jSP EC IAL
lO-Band, 10 Channel. Handheld sca nner
Bands: 29 .7-54,136·174.406-512 MHz.
Th e Uniden Bearcat 5 0X L is an economi ca l,
ha nd-held scanner with 10 channels covering
ten fre q uency bands . It fe atures a key board lo ck
switch to prevent acci denta l entry and mo re.
Also o rd er part # BP50 wh ich is a rechargeable
battery pack fo r $14.95, a plug-in wa ll charger, part
# ADIOO fo r $ 14.95 a nd a lso order op tio na l
ciga rette lighter cable p art # PSOOI fo r $ 14 .9 5.

Regency
RH250

NEWl JIL SX-400-DA
List price $799.95jC E price $399.95jSPECIAL
Multi-Band, 20 Channel. No-crystal Scanner
Search • Lockout. Priority. AC/DC
Frequency range: 26·520 MHz. co ntinuo us couerage.
With op tiona lly equipped RF conuerters 150KHz.-3 .7 GHz.
To celebrate our 15 th ann iversary, when yo u ordertheJIL SX­
400 synthesized scanne r before March 31. 1986 , from CEo
you 'Ii get your choice of the RF-8014-DA or RF-5080 ·DA
converter fr ee. Or ifyou prefer, you can get the RF-1030 -DA
converter for only $50.00 more with your SX-400 order. The
JIL SX-400 is designed for co mmercia l and pro fessional
monitor users tha t demand features not found in ordinary
scanners . The SX-400 will cover from 150 KHz to 3.7 GHz.
with RF converte rs. You may also ord er the following RF
converters for your SX·400 scanners separately at these prices.
RF·I030-DA at$234 .95 each forfrequency range 150 KHz.­
30 MHz. USB, LSB, CW and AM.(CW filter required for CW
signal reception); RF-508o-DA at $194.95 each for 500-800
MHz.; RF·8014-DA at $194.95 each for 800 MHz.-1.4 GHz.
Be sure to also orderACB-300-DA at$99 .95 each whichisan
ante nna control box for con nectio n of the RF conve rters. The
RC·4000·DA data interface at $259 .95 each gives you
co ntrol of the SX-400 scanner and RF co nverters through a
computer. Add $3 .00 shipping for each RF converter, data
interface or antenna controlbox. Add$10.00 forshippingboth
the scanner and free conve rte rs. If you need further information
on the J IL scanners, contact JIL directly at 213-926 ·6727 or
write JIL at 17120 Edwards Road, Cerritos.California90701.

SPEClAU JIL SX-200-DA
List pri ce $499 .95jC E price $157.95jSPECIAL
Multi -Band - 16 Channel. No-Crystal Scanner
Frequency range26-88. 108-180.380-514 MHz.
The JIL SX-200 has selectable AMjFM receiver circuits,
tri-switch squelch settings -signal, audio and signa l &
audio, outboard AC power supply - DC at 12 volts built­
in, quartz clock . bright vacu um fluorescen t blue read­
ou ts and dimmer. dual level search speeds, tri-level sca n
de lay switches , 16 memory cha nne ls in two channels
banks, receive fine tune (RI1) ± 2KHz., dual level RF gain
settings - 20 db pad. AGC test points for optional signal
stre ngth mete rs a ll for this special price.

NEW! Regencv" HX1200-DA
List p rice $369. 9 5/C E price $2I9.95jSPECIAL
8-Band, 45 Channel • No Crystal scanner
Search • Lockout. Priority • Scan de lay
Sidelit liquid crystal display • EAROM Memory
New Direct Channel Access Feature
Bands: 30-50, 118-136, 144 -174.406-420 ,440-512 MHz.
The new handheld Regency HX1200 scanner is fully
keyboard prog ram mab le for the ultimate in versatil-
ity. You can sca n up to 45 cha nnels at the same time including
the AMaircraft band. The LCD display is even stdeltt for night
use. Order MA-256-DA rapid charge drop-in battery charger
for $68 .95 plus$3.00 shipping/handling. Includeswallcharger,
carrying case , belt clip, flexible antenna and nicad battery.

NEW! Bearcat" lOOXL-DA
List pri ce $349.95jC E price $209,95jSPECIAL
9-Band, 16 Channel. Priority. Scan Delay
Search • Limit • Hotd • Lockout • AG/DC
Frequency range: 30-5 0. 118-174, 40 6-512 MHz.
The world's first no-crystal handh eld scanner now has
a LCD channel display with backlight for law light use
and aircra ft band coverage at the same low price. Size is
1%" x 7W' x 2W' The Bearcat 100XL has wide frequency
coverage tha t includes all public service bands (Low,
High, UHF and "T' bands), the AM aircralt band. the 2­
met er and 70 em. amate ur bands, plus military and
federal govern ment freq uencies. Wow...wha t a scan ner!

Included in our low CE price is a sturdy carry ing case ,
earphone, battery charger/AC adapter, six AA nl-cad
batteries and flexible ante nna . Order you r scan ner now.

Bearcat" 210XW-DA
List pr ice $339.95jC E price $209,95jSPECIAL
8-Band, 20 Channel. No-crystal scanner
Automatic Weather. Search/Scan • AC/DC
Frequency range: 30-50, 136 ·174,406-5 12 MHz.
Th e new Bearcat 210XW is an ad vance d third generation
scanner with great perfo rma nce at a low CE price.

NEWl Bearcat" 145XL-DA
List price $179.95jC E price $102.95jSPECIAL
10 Band, 16 channel. AC/DC • Instant Weather
Frequency range: 29-54, 136- 174, 420-512 MHz .
The Bearcat 145 XL ma kes a great first sca nner . Its low
cost and high perfo rma nce lets you hear allthe action with
the touch of a key. Order you r scanner from CE today.

MX 7000
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NEW! Bearcat" 800XLT-DA
List price $499.95jC E price $317.95
12 -Band, 40 Channel. No-crystal scanner
Priority control. Search/Scan • AC/DC
Ba nds: 29·5 4, 118-174, 4 06 -512 ,806·912 MHz.
The Uniden 800XLT receives 40 channe ls in two bank s.
Scans 15 channels per second. Size 9W' x 4W' x 121' ."

OTHER RADIOS AND ACCESSORIES
Panaaonlc RF~2600-DAShortwave receiver $ 179 .95
Panaaonlc RF-B30o-0A Shortwave receiver . . . . $195 .95
RD95-DA Unide n Remote moun t Radar Detector $128 .95
RD55~DA Uniden Visor mou nt Radar Detector. $98.95
RD9-D A Uniden "Passport" size Radar Detector $239 .95
BC 210XW·DABearcat 20 channel scannerSALE $209.95
BC·WA·DA Bearcat Weather Alert" $49.95
DXIOOo-DA Bearcat shortwave rece iver SALE $349 .95
PC22-DA Uniden remote mount CB transceiver $99 .95
PC55-DA Uniden mobile moun t CB transceiver . . . $59 .95
RI060-DA Rege ncy 10 channel scanner . . . $98 .95
MX300o-DA Regency 30 channel scanner.. . $198.95
XLl56-DA Regency 10 channel scannerSALE $129.95
UCI02-DARegencyVHF2chan.1 Watttransceiver $124.95
RH250B-DARegency10 ch.25 WattVHFtransceiver $329.95
RH600B-DARegency10 ch.60 WattVHFtransceiver $454.95
RUI50B-DA Regency 10 channel UHF transceiver .. $449.95
RPH41G-DA 10 ch. handheldno-crystal transeiever . . $399.95
Pl40S-DA Regency 5 amp regulated power supply ..... $69.95
Pl412~DARegency 12 amp regulated power supply.. $119.95
BCIG-DABatterycharger ior RegencyRPH410 . $79.95
MA256·DA Drop-in chargerfor HXI000 & HX1200 $68.95
MA257·DA Cigarette lighter card for HX1 200 $19.95
MA917-DANt-Ced batterypack for HX1200 $34.95
EClo-DA Programming tool for Regency RPH410 $24.95
SMRH25O-DA Service man. for RegencyRH250 $24.95
SMRUI50·CA Service man. for Regency RU150 $24.95
SMRPH41o-DAService man. for RegencyRPH410. . . $24.95
SMMX7000-DA Svc. man.for MX7000 & MX5000 . . $19.95
SMMX300o-DA Service man. for Regency MX3000 $19.95
B-4-DA1.2 V AAA Nl-Ced batteries (set of four) $9.00
A·135C-DA Crystal certificate $3.00
FB-E-DA Frequency Directory for Eastern U.S.A. $1 2.95
FB-W-DA Frequency Directory for Western U.S.A. $12 .95
TSG·DA"Top Secret" Registryof U.S. Govt . Freq $14.95
TlC-DA Techniques for Intercepting Comm $14.95
RRF-DA Railroad frequency directory.. . $10.95
CIE~DA Covert lntelligenct, Elect. Eavesdroppi ng $14 .95
A60~DA Magnet moun t mobile scanner antenna $35.00
A70·DA Base station scanner antenna . . $3 5.00
USAMM-DA Magmount VHF/UHFant w/12' cable $39.95
USAK·DA W' hole mount VHF/UHF ant w/17' cable $35.00
USATLM·DA Trunk lip mount VHF/UHF antenna $35.00
Add $3.00 shipping for all accessories ordered at the same time.
Add $12 .00 shipping per shortwave receiver.
Add $7.00 shipping per scanner and $3.00 per antenna.

BUY WITH CONFIDENCE
To get the fastest delivery from CE of any scanner,
send or p hone your order directly to our Scann er
Distribution Ce nter:" Mich igan residents please add 4%
sales tax or supply your tax J.D. number. Writte n pur­
chase order s are accepte d from ap pro ved governm ent
age ncies and most well rated firms at a 10 % surcharge
for net 10 billing. All sales are subject to availability,
acce ptance and verification. All sales on accessor ies
are final. Prices, terms an d spe cification s ar e subject to
change without notice. All prices are in U.S. dollars. Out
of stock items will be place d on backorder au tomatically
unless CE is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.O.B.
Ann Arbor, Michigan. No COD's. Most products that we
sell have a man ufacturer' s warranty. Free co pies of
warra nties on these products are ava ilable prior to
purchase by writing to CEo Non-c ertified check s require
ban k clea rance.

Mail orders t o: Communicat ions Electron­
ics," Box 1045, Ann Arbor , Michigan 48106
U.S .A. Add $7 .0 0 per scanner for u.p.s. ground
shipping and handling in the co ntine nta l U.S .A.
For Canada, Puerto Rico, H awaii , Alaska, or
APO/FPO deliv ery, shipping ch arges ar e three
tim es co ntine nta l U.S . ra tes. If yo u have a Visa
or Mast er Card, yo u may call and place a credit
ca rd or der. Order toll-free in th e U.S. Dial
800- USA-SCAN. In C an ada, order toll-fr ee by
calling 8 0 0 ·22 1-3 4 75. T elex CE a nytime, dial
8 10-2 23-2422. If you are o utside th e U.S . o r in
Michigan d ial 3 13-9 73-8888. Order today.
Sca nner Distribution Center" and CE logos are trad emarks
of Com munications Electronics Inc.
t Bearcat is a registered trademark of Uniden Corporation.
~ Regency is a registered trademark of Regency Electronics Inc.

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

For credit card orders call

1-800-USA-SCAN

C~OMMUNICATIONS
"ELECTRONICS INC.
Consumer Products Division
P.O. Box 10450 Ann Arbor, Michigan48106·1045 U.S.A.
Ca ll800·USA·SCAN or outside U.S .A . 313·973-8888
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WHAT'S NEWS

A WAFER OF INSULATED gate transistor power switches about to be tested by G.E. scie ntist Dr.
Eric Wildi. The new devices are so designed that it may be possible to build them right into high­
voltage integrat ed circuit s, makin g it possible for such high-voltage Ie's to handle ten times as
much power as the y do now.

Solid-state power switch can be built into HVIC's

General Electric scie nt ists re- Insulated Cate Transistor (IGT)-
ported to th e recent 31st Int erna- has much in co mmon with th e ver-
tional Elect roni c Devices M eeting t ica l IGT, a revolu ti on ary power
in Washington on work w ith a new devi ce pi on eer ed in t he ear ly
type of so lid-sta te power swi tc h 1980's. Like the ear lie r devel op-
that could be built righ t in to high - ment , the new expe rime nta l de-
voltage integr ated ci rc u its (HVI vice merges power MOSFET and
C's). That wo uld make it possibl e bip ol ar tech nol ogies to achieve
to boost the current ratin g of suc h th e best fe atu res of eac h- h ig h
lC's to an amp ere or more. current density and low drive cur-

The new device-th e lateral rent requirem ents.
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International standard on
subject ive speaker tests

The Internati on al Electrotech­
nical Commissio n (Geneva , Swit­
zerland), has anno unced th at it has

issued Part 13 of its Publi cati on
263: "So und System Equipment. "
Part 13 deals w ith a difficult sub­
j ect: l iste n i ng t est s o n loud­
speakers.

The standard includes recom­
mendation s for th e dimen sion s
and acoust ic characte rist ics of th e
li stenin g room , description s of
test procedures th at have proved
sat isfacto ry, and conside rable in­
format ion on stat ist ical methods
fo r analysis of result s. Parti cularly
important are the stat ist ical tests
th at show wh eth er th e result s are
reliab le, and th e confidence level
at whi ch th ey are signi f icant.

Obj ective m ea surem ents­
dealt wi th in Part 5 of th e same
publ ication-are important, but
often do not pr edi ct actual perfor­
mance. Whil e subject ive tests are
d ifficult, the new standard indi­
cates how all signif icant variabl es
can be controlled , leadin g to reli a­
bl e and reproducible results.

NEMA opposes protectionism,
urges deficit reduction

The National Electrical Manufac­
turers Association (NEMA) has is­
sue d a 12-po int Declarati on of
Trade Principles. Important points
in a national trade policy, il states,
are reduct io n of the budget defici t
and oppo sition to protecti on ism.

NEMA beli ev es that prot ec­
ti oni st act io ns not aimed at achiev­
ing market access "co u ld have
serio us negative consequences on
Ame rican econo mic grow t h and
th e international trading system."
(Resistance to protectioni sm is not
to apply w hen such act io ns are in­
te nded to force open foreign mar­
kets.)

Othe r impo rtant po ints are " bal­
anced ad mi nist rat io n of expo rt
co ntro ls," imp rovement of expo rt
credit faci lit ies, and th e use of gov­
ernme nt exec utive and legislati ve
measu res t o assist in brin gin g
abo ut equivalent access to wo rld
mark ets. R-E
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New and Used Electronic Test Equipment
Sales • Service • Rental. Leasing

I@!;;t~!~9;IjJ 3.5 Digit DMM1f1,tl! With Scope Purchase I

FEATURES: • AC DC voltage
• AC DC current
• Resistance
• Diode test
• Audible

Continuity check

• Temperature
(Type K, 3510 & 3525)

• Data hold
• Manual or autoranging
• Overload protection

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

MODEL
3550
3525
3510

BASIC
DC VOLTAGE
ACCURACY

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

QTY 1
PRICE
$49.00
$64.00
$79.00

QTY3+
PRICE
$42.00
$54.00
$67.00

One With Any
Scope Purchased

From RAG
FREE

$19.95
$29.95

2 year warranty plus carrying case included!

Model V-422 shown

MODEL V·212 $461.00
DC to 20 MHz, 1 mV/div, Dual Trace, Features 6"
Rectangu lar CRT (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 Tr igger, 6" CRT
(w/two X1/ X10 probes).

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

MODEL V-1050F $1 ,276.00
DC to 100 MHz, 5 mV/d iv, Quad Trace, Delayed Sweep,
Ful l T.V. Tr iggering , alternate time base
(w/two X1/X 10 probes).

MODEL V-650 $956.00
DC to 60 MH z, 1 mV/d iv, Triple Trace, Delayed Sweep,
Full T.V. Triggering , var iable tr igger hold-off
(w/two X1/X 10 probes).

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

CALL US TOLL FREE

1·800·732·3457
IN CALIFORNIA TOLL FREE

1-800-272-4225

• Master Cha rge
.VISA. COD
• M oney Order ~
• Che ck ......

ADD FOR SHIPPING AND INSURANCE
SO 10 S250.00 S4 .50
S251.00 10 S600.00 S6 .50
S501 .00 10 S750.00 S8.50
S751.00 loS1000 S12 .50
over S1000.00 S 15.00

Prices sub ject to change without notice.

RAG ELECTRONICS, INC. / 21418 Parthenia Street/ Canoga Park, CA 91304 /1-818-998-6500
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ASKR,E WRITE TO:

ASK R-E
Radio-Electronics
500·8 Bi-County Blvd.
Farmingdale, NY 11735
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The impedance of a loud­
speaker varies with frequency
along a curve like that shown in
Fig. 2-a. The speaker's impedance
can be measured with an audio
generator, a variable resistor, and a
high-impedance AC voltmeter.
Wire the equipment as shown in
Fig. 2-b, and set the generator's
output for 400 Hz . With S1 in the
CA LI BRATE position , adjust the gen­
erator's output attenuator to give a
full-scale reading on the meter.
Then throw the switch to READ and
adjust R1 until the meter reads the
same in that position . The speak­
er's impedance then equals R1.

continued on page 12

to use. I have most of the usual audio
service instruments. Can you help
me?-R.H., Hartsville, Sc.

MEASURING SPEAKER
IMPEDANCE

I am in auto-sound servicing and in­
stallation, and I have accumulated
quite a few speakers. I don't know
the impedance of many of those
speakers. I know that I can't measure
impedance with just a multimeter,
but I don't know which instruments

SPEAKERPHONE INFORMATION

I saw the article, "New AII-In-One
Speakerphone," in the November,
1978 issueof Radio-Electronics, but
I've been unable to contact either
the author, Mr. Camenzind, or Tridar
Corporation, the maker of the
phone. I'd like to get a complete di­
agram and parts list, if they're avail­
able. The Tridar phone appears to
include circuits that overcome the
switching problem that develops
when both parties on the phone line
speak at the same time.-M. l. A.,
Philadelphia, PA.

Telephone technology has ad­
vanced quite a bit in the eight or so
years since the Tridar speak­
erphone was developed . I'm sure
that you can find a satisfactory
speakerphone in a well -stocked
telephone-supply store.

By the way, Motorola recently
announced a new IC: the MC34018
Voiceswitch Speakerphone. That
IC incorporates all necessary am­
plifiers, attenuators, and control
functions to produce a hands-free
speakerphone system. For a data
sheet and circuit application di­
agrams , contact Mr. Ron Hlavinka,
Motorola Semiconductor Prod­
ucts, P.O. Box 20912, Phoenix, AZ.

Inc., West Lake Village, CA . Also
see Generation of Precision Art­
work for Printed Circuit Boards by
Preben Lund, published by John
Wiley and Sons, New York, NY.

FIG.1

A ground plane, as shown in Fig.
1, is a continuous, un-etched area
of copper that is connected to cir­
cuit ground . Ground planes are
used to minimize stray inductive
and capacitive coupling and to
eliminate ground loops in low­
level, low-noise audio circuits , in
HF and VHF circuits, and in digital
circuits.

The ground plane may be on the
wiring side of a PC board, the com­
ponent side, or both. When it is on
the component side of the board,
the ground plane is generally un­
broken, except for clearance
around the component-terminal
holes. When the ground plane is
on the plated wiring side of the
board, sensitive circuit lines are
run close by, and parallel to the
ground plane ; alternatively, signal
lines may be routed through the
ground plane.

Our illustration shows the PC
board pattern for a filter used in a
2-meter transmitter. The gro und
plane is on the wiring side of the
board.

For more information on using
and designing ground planes, re­
fer to The Design & Drafting of
Printed Circuits by Darryl Lindsey,
published by Bishop Graphics,

PC-BOARD GROUND PLANE
I'm familiar with the term ground
plane asapplied to antennas, but not
to PC boards. What is the signifi­
cance and importance of ground
planes on PC boards? Can you sug­
gest additional reading on the sub­
ject?-A. M. W., Nathrop, CO.
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How to beat the high cost
of cheap meters.

Analog(digilal display
\\Jlts. ohms. lOA. rnA
diode test

FLUKE 77
$139'

Audiblecontinuity
Autorangelrange hold
0.5% basicde aCOJracy
200:)+ hoor batlery life
3-year warranty

FLUKE 75
$99'

Autorange
0.7% basicde aCOJracy
200:)+ hour batte<)' life
3-lW warranty

FLUKE 73
$79'
Analogldigilal display
\\Jlls. ohms. lOA.diode
test

Audiblecontinuity
"ToochHold' function
Aulorange,lrange hold
0.3%basicde aCOJracy
200:)+ hOOf bane<)' life
3·yearwarranty

---- ---- Multipurpose holster

, Suggested U.S. lis!price. effective November 1,1965
.. Patent pending.

You get what you pay for.
So get the Fluke 70 Series.

You'll get more meter for your money,
whether you choose the affordable 73,
the feature-packed 75 or the deluxe 77.

All of them will give you years of
performance, long after cheaper meters
have pegged their fishhook needles for
the last time.

That's because they're built to last, in­
side and out. So they're tough to break.They
don't blow fuses all the time. You don't
even have to replace batteries as often.

And they're backed by a3-year warranty.
Not the usuaI1-year.

Of course, you may only care that the
world-champion 70 Series combines digital
and analog displays with more automatic
features, greater accuracy and easier opera­
tion than any other meters in their class.

You may not care that they have alower
overall cost of ownershipthanall the other
"bargain" meters out there.

But just in case, now you know.
For afree brochure or your nearest dis­

tributor, call toll-free 1-800-227-3800,
ext. 229.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

IN THEU.S. ANDNON-EUROPEAN COUNTRIES: John Fluke Mig ce,Inc.. PO. Box C9090. MIS 250C. Everett, WA 98206. Sales' (206) 356·5400, Olher: (206) 347·6100
EUROPEANHEAOQUARTER S: Fluke (Hol1 a.l'ICI) BV, PO Box2269. 5600 CG Emdhoven. The Netherlands, (0401458045, TLX: 51846

© Copy-nOn! 1985 JohnFluke Mig CD . Inc An rightsreserved: Ad No 4]1.4 ·70
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Satellite
Communications

Training from NRI!

Move into commercial satellite communications and home
satellite 1V with NRI's latest training breakthrough!

Explore Every Aspect of Satellite Trans­
mission and Reception As You Assemble,
Install, and Train With the Complete lVRO
System Included in Your Course

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

And, not surprisingly, these amazing applications of
satellite technology have opened up exciting new opportu­
nities for the technician trained to install,maintain, trouble­
shoot and repair satellite communications equipment.
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Back in 1964, great excitement surrounded the launching
of Syncom 2, the true forerunner of today's satellites. But
not even the most hopeful of scientists believed that in
less than 25 years, communications satellites would have
such a tremendous impact on the professional and per­
sonallives of millions of people around the globe.

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

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

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

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



Make Your Move Into the
Future Today! Send for Your
FREE NRICatalog

~
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IIIRlscHOOL OF ELECTRONICS
McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue, NW
Washington, DC20016 .j'j~

t",.I.!'i:
We'll give you tomorrow. .'.nl.

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

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

It's hands-on train­
ing, at home . . .
designed around the
latest state-of-the-art
electronic equip­
ment you work
with as part of your
training. You start
from scratch and
"discover by
doing" all the
way up to the ""'.; ~ ~

level of a fUllY ~· .•
qualified profes­
sional. You conduct
key experiments ... perform vital tests . ~ ' ~ 'install your
own system .. .and you do it at the pace that suits
you best.

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

At-Home Training the Uniquely
Successful
NRIWay

New Jobs, New Careers for the
Trained Technician

NRI Brings Satellite Technology
Down to Earth

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

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

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

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

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

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

Your Home Satellite 1V System
Brings Theory to Ute!

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

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

through training prepares you
to fill the increasing need for
. technicians to install, adjust,

and repair earth station
equipment, such as dishes,

antennas, receivers, and
amplifiers .

As an NRI-trained technician, you can concentrate
your efforts on consumer-oriented lVRO equipment. Or
you can use your NRI training to build a career servicing
larger commercial or military equipment used both to
transmit and receive voice, data, and video signals. You'll
also find opportunities in sales and system consulting, a
role some expect to increase tenfold within the next five
years on both the corporate and consumer levels.
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continued from page 6

NEEDS TUNING CAPACITOR
I want to build the antenna tuner
described in "Hobby Corner" in the
April, 1985 issue of Radio-Elec­
tronics. I also have a couple of other
projects that I'd like to build, but I
am unable to find a component that
prevents me from completing any of
them. In all cases, that component is
a 365-pF variable capacitor, Where
can I obtain one? I've tried several
local parts distributors, but none
have been able to help me.-H. M.
H., San Antonio, TX.

A 365-pF single-gang "broadcast
receiver type" variable capacitor is
carried by Mouser Electronics. The
stock number is 524-A1-227, and
the price is $10.95. Mouser has a
$20.00 minimum order, otherwise
add $5.00 for handling . The
Mouser distribution center in
areas east of the Montana-Wyo­
ming-Colorado-New Mexico bor­
ders is 2401 Gughway, 287-North,
Mansfield, TX 76063.

A cheaper way to go would be to
use a capacitor from an old radio.
If you have an old table-model AC­
DC radio in the attic or basement,
take a look at the tuning capacitor.
Most likely, you'll see two separate
sections or "gangs. " One gang has
larger plates or a greater number
of plates than the other. The larger
section has a nominal rage of 10 to
365 pF. The smaller section has a
range of about 0 to 110 pF, and it
could be used in place of a 100-pF
variable capacitor in a "c1assic" re­
generative-type shortwave radio.

PARTS FOR CRYSTAL RADIO
I teach high-school physics and I'd
like to develop a laboratory experi­
ment on LC circuits that uses a crys-

GOT A QUESTION?
ASK R-E!

We welcome your questions in any
area of electronics. Send them to
Ask R-E, Radio-Electronics, 500-B Bi­
County Boulevard , Farmingdale.
NY 11735. We regret that we cannot
answer your questions individually,
but those of widest interest to our
readers will be published.

tal radio. While present-day semi­
conductor diodes can work won­
ders, I'd like my students to see a
radio as it was in the "old days. " Do
you know where I can purchase the
galena-and-catswhisker detector as­
semblies? I'd also like a source for
the old-fashion phone tips.-D. E.
W., Columbus, OH.

The parts you want are listed in
catalog No. 823 from Philrno re
Manufacturing Co., 40 Inip Drive,
Inwood, NY11696. The phone tips,
part No. 2181 are on page 36. A
complete crystal-and-catswhisker
assembly is part No. 7003, and a
galena crystal alone is part No.
7005. Both of those are listed on
page 60. Write Philmore or call
them at (516) 239-6161 for informa­
tion on price and availability. Also ,
Calectro lists phone tips (part No .
F2-872) in a recent catalog. For
more information, call Calectro at
(815) 968-9661.

In the early 1930's many of us
couldn't afford to purchase crystal
detectors, so we made our own.
As I recall , we melted a pea-sized
lump of pure lead in a spoon over

2 WAY·750HM
UlV SPLITTER

4 9C 11 00 lOT
age/50 LO T
9ge/EA.

RG·59/U 75 OHM
Co-Axial Cable B". cocce
Copper Braided B'..eee tJ:~~I)\CIO'
Shield copper ~ h , e ld
While 01Black __iiiiii;;;;;';"_ ...

21 ¢ / 1OO l 01

MATCHING
TRANSFORMER

--~ 'S"S '
. .

F·56 AVAILABLE UPON REQUEST

CONNECTORS
F·59ALM

separated ferrule wIthattached 112 H gnprmg

C~ ~ ~
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Copyrig ht© Ford ha m 1985 Must be a currently advertised price .
Thi s offer may be withd rawn at any time without prior notice.

a.

260 Motor Parkway, Hauppauge, NY 11788

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

$ 4.50
$6 00

.. ..... $800
$ 1050
$12.50
$1650

. _.. $2000
$2500

.lIJlZ

FordharnaOO:645-g518
InNY State 800·832·1446

Service& ShippingCharge Schedule
Continental U.S.A.

FOR ORDERS
$25·$100 . .
$101 ·$250
$251·500 .
$501·750
$751,1 .000
$ 1.00 1-1500 .
$1.50 1-2000 _
$2.001 and UP .
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of coaxial transmi ssion line that is
connected across the lead-in at, or

FIG. 4

close to, the receiver's antenna in­
put. W ith careful measurement

continued on page 99

FM NOTCH FILTER
I want to notch-out a local FM sta­
tion at 103 .9 MHz so that I can pick
up a d istant station at 103.7 MHz. I
feel that the so lution lies in using
using op-amp active filters. Can you
help me?-N. F., Clifton Heights, PA.

I don 't feel that using op-amp
act ive filters is the mo st practical
way to go .

As an alternative, an inexpensive
and highly effective notch filter
can be built merely from a section

model airplanes. I use AM digital/
proportional control on Channel 44
(72.670 MHz). I need to know if
so meone is using that channel be­
fore I put my plane in the air. Can
you give me the circuit of a simple
monitor for that frequency?-B. G.,
Evergreen Park, IL.

A simple cry stal receiver should
do the trick. The circu it in Fig. 3
shows a suitab le circuit. Coi l L1
should be wound from eight turns
of 18-gauge enameled wire spaced
two inches apart on a Y2-inch form .
Use high-impedance phones (2000
ohms or more) for best sensitivity.

/J I
IN 3 '1-

SIMPLE RF FIELD MONITOR
enjoy fly ing radio-controlled

FIG. 3

an alcohol lamp.
After the lead melted we sp rin­

kled it with powdered sulphu r.
The sulphur f lamed and combined
with th e lead to form lead sulf ide
(PbS), a hard crystall ine mass. You
and your class co uld expe rime nt
with different mixes until you got a
" hot " cry stal. We used to mount
the crystal in Wood 's metal that
was salvaged from a blown fus e
cartridge or plug. Don't forget that
the crystal set works best wh en its
coil is wound around a genu ine
Quaker Oats oatmeal box.
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Our 2 MHz Function Generator
has an unlimited range.

Model 20 not onlycovers the .002 Hz
to 2 .1 MHz frequency range, it covers
the world . W ith internal NICadbat­
teries" you can take Model 20
anywhere and get t r iggered, gated or
continuous waveforms-sines,
squares, and trianglesup to 20 volts
peak to peak. It recharges from wall
transformer [included] or external
source from 12 to 25 VDC or 10 t o
18 VAC. Model 20 also has many of
the features youwould expect from
the indust ry leader in function gener ­
ators, including VCG input connector
for external sweep or FM, step
attenuator to - 80dB, and a TIL
pulseoutput. The price is just $395.
For a data sheet or t o order , call or
write Wavetek San Diego, P.O. Box
85265,9045 BalboaAve., San
Diego, CA 92138. Phone [6191
279-2200; TWX r910] 335-~OO7.
*Batter ies not included.
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VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

• Polaroid drops VCR's. After a lengthy
market test, Polaroid, the originator of instant
photography, has decided against entering the
field of instant video photography, at least for the
time being. Polaroid, one of the first companies to
announce an interest in 8mm video camcorders,
in 1984 demonstrated a model made for it by
Toshiba with great fanfare. But instead of putting
it on the nationwide market, the company decided
on a test in the Tampa-St. Petersburg-Sarasota
ar ea. After a long test, Polaroid said: "We will not
pursue expansion nationally with that model." A
spokesman said there were no plans to market
any VCR's now, but that decision was subject to
change in the future. Polaroid remains active in
video, however, by continuing to market a line of
videocassettes.

• TV ''blue boxes." The coming generation of
digital TV-sets is designed for easy servicing by
reprogramming them. Access for servicing, in the
case of sets using ITT digital Ie's, is provided via a
rear-panel connector or by dialing up a special
code on the wireless remote-control unit. In both
cases, that gives the repair technician access to
the set's control bus. From there, it would be an
easy matter to defeat the sync-suppression
decoding used by most cable-TV systems for their
premium channels, according to engineers of the
National Cable TV Association. The NCTAfears
that the introduction of digital TV sets will lead to
a flood of "blue boxes" to let cable subscribers
decode PlW-TV programs without paying for them.
The NCTA has written to all major TV-set
manufacturers urging them to "take the
necessary steps to make it impossible to
externally force" one of ITT's VLSI chips to defeat
PlW-TV encoding.

~ • Home word-processing. Several
z manufacturers are betting that the next major
~ consumer-video product will be the home word­
t5 processor. They shrug off the 1985 slowdown in
~ home-computer sales, arguing that word
LUo processing is the most significant true home use
o for a computer and that a dedicated word­
-ca: processor can make inroads in virtually any

16

home where a lot of typing is done, as well as
among college students. Two such dedicated home
machines have now been introduced.

North American Philips Co., in a joint venture
with parent N.V: Philips of the Netherlands, has
introduced the Magnavox Videowriter (it will be
called the Philips Videowriter in other countries),
an easy-to-use replacement for the typewriter,
consisting of a console with a 4-by-9-inch amber
CRT, a single 3.5-inch disk drive with a built-in
dot-matrix thermal printer on top. It has a
separate keyboard with standard typewriter-key
layout and 17 special-function keys, plus a cluster
of four keys for cursor control. Nationwide
marketing is planned this year at a suggested list
price of $800.

SCM, the typewriter company, has introduced
its own Personal Word Processor consisting of a
12-inch monitor screen with a wafer-tape
memory system and keypad to control special
functions. A compatible SCM electronic
typewriter must be used by the system; that
typewriter provides the keyboard and printer
functions . The Personal Word Processor is priced
at $500, compatible SCM electronic typewriters at
about $300 to $500.

• Another VHS victory. The ranks of
companies putting their brand names exclusively
on Beta VCR's in the half-inch field now have
thinned to two-Sony and its affiliate, Aiwa.
Sanyo, which recently has claimed to sell more
Beta VCR's than any other brand, has now
decided to field VHS as well as Beta recorders
under its own brand name. The recorders will be
made by a subsidiary, Tokyo Sanyo, which has
been manufacturing VHS recorders for sale under
the Fisher brand, owned by Sanyo. Sony's recent
repositioning of Beta to a high-priced enthusiasts'
line with the SuperBeta system and Beta Hi-Fi
made it necessary for Sanyo to add VHS to keep
its price-conscious mass-market status. Among
brands originally in the Beta camp, four have
added VHS (NEC, Toshiba, Radio Shack, and Sears
Roebuck), and four others have switched from
Beta to VHS ( Fish er, Marantz, Teknika, and
Zenith). R-E
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CIEMAKES THE
ORlDOf

ELECTRONICS
YOURS.

City State Zip _

Prim Name _

RE-34

Apl. _Address _

Age _ _ AreaCode /PhoneNo . _

Check box for G.I. Bulletin on Educational Benefits
o Veteran D Active Duty MAIL lODAY!

OR CALL TOLL fREE

1-800-321-2155
(In Ohio, 1-800-523-9109)

with what youknow, a little or a lot, and yougo
whereveryouwant, as far as youwant. WithCIE,
youcan evenearn your Associatein Applied
ScienceDegree in Electronics Engineering
Technology. Of course, youset yourownpace,
and, if youeverhavequestions or problems, our
instructors are only a toll-freephone call away.

The first step is yours.
To findout more, mail in the coupon below. Or, if
youprefer, call toll-free1-800-321-2155 (inOhio,
1-800-523-9109) . We'll send a copyofCIE's
schoolcatalogand a completepackageofenroll­
ment information. For your convenience, we'll
try tohavea representative contact youto answer
yourquestions.

C IE Cleveland Institute of Electronics
1776East 17th St.. Cleveland. Ohio44114

YES! I want to get started . Send me my CIE school catalog including
details about the Associate Degree Prog ram. I am most interested in:
D computer repair D television/high fidelity service
D telecommuni cations D medical electronics
D robotics/automation D broadcast engineering

D other _

I oday's world is the world ofelectronics.
To bepart of it, you needthe right kind of

training, the kind youget from Cleveland
Institute ofElectronics, the kind that can takeyou
to a fast growingcareer in business, aerospace,
medicine, science, government,communica­
tions, and more.

Specialized training.
You learn best from a specialist, and that's CIE.
We'rethe leader in teachingelectronics through
independent study, weteach only electronics and
we'vebeen doing it for over50 years. You can put
that experience to work for youjust like more than
25,000CIE students are currently doing all
around the world.

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

Personalized training.
You learn best with flexibletraining, so we let you
choose from a broad rangeofcourses. You start



It's about
JOBS

It's about
MONEY

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

LETTERS

Isn't it about
TIM E

Isn't it about
time to invest in

YOU?

OOPS!

I don ' t know if any ot her readers
caug ht it , but I would lik e to poi nt
o ut a rathe r dramati c erro r in th e
Novem ber, 1985 issue of Radio­
Electronics.

O n page 72, in th e arti cle "M ed i­
cal Uses of Electr ic Shock, " by D r.
Ray Fish , co nce rn ing th e use of
elect ric shock for pat ient care, you
show an ECG of a patient w it h ven­
tr icul ar fib rill at ion . Th e str ip is
mounted backward as co mpared
to the text defini ti on . The area la­
be lle d "0" is th e heart in fibr i lla­
tion, and ju st to the left of "0" is a
rat her la rge squa re wave. That
wave represen t s t he defi b rill at o r
dischargi ng . " C" shows the heart
in a post-s hock recovery phase,
and "A" shows the heart start ing to
pump again . I have no idea w hat
" B" is supposed to represent as
the arrow po ints to the heart in a
resting " repo larizat ion" phase.

Also, yo u point o ut that the de­
f ib ri llator is charged to 1,000 vo lts.

pu t . A better solut io n is to use the
TTL o ut p ut to si n k current as
shown in Fig. 1-a.

A littl e math shows that if t he
74L04's o utput is at zero volts , the
current it mu st supp ly is (5 - 0.7
vo lts )/270 o hms = 16 mA-stili an
un acceptabl e value for the 74L04!

The so lut io n is to use a 7404 in­
ve rter. It can sink 16 mA, alt ho ugh
sin k ing that mu ch curre nt wou ld
leave nothin g with w hich to drive
anothe r gate . The preferred so lu­
t io n would be to use a 7404 inver­
t er wit h a 510-o hm resistor in
series w it h each LED. To be co n­
sistent, the 555 sho uld also sink
current to li gh t the LED . A co rrect
circuit is shown in Fig. 1-b.
MI KE PETROSKI
West Palm Beach, FL
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FIG. 1

INPUT

BAD ID[A?

I mu st tak e except io n to t he
" New Idea" p rese nted in the Oc­
tob er, 1985 issu e of Radi o-Elec­
tronics (page 46). The art icle spec­
if i ed a 74 L04 in v e r t e r. A TTL
Databook gives the fol lowi ng data
fo r th at inverter :
• Hi gh-level o ut put current: 200
fLA
• Low-l evel o utp ut cu rre nt: 3.6
mA
• Hi gh- level output vo ltage: 2.4 V
(m in)

For a best- case situat io n wh en
the o ut put of th e 74L04 is hi gh (2.4
vo lts) th e current fl ow ing through
LED is given by (2.4 - 0.7 volts)/270
ohms = 6.3 mA o(0.7 vo lts assume d
fo r t he LED). Acco rdi ng to the data
sheet, the 74L04 can not supp ly
th at cu rrent.

O ne shoul d never drive cu rrent
into an LED directl y fro m a TTL o ut-

Name

Address

City

State Zip _

Phone
-'---------'-- - - - - -

For more information about
caree rs in Electronics
Techno logy, address inquiries
to Admissions Department

Phoenix Institute 1iIIIL..,.
of1echnology.,

2555 E. University Drive
Phoe nix , A r iz ona 85034

(602) 244-8111

To prepare for an interesting
and rewarding ca ree r

in
COMPUTER TECHNOLOGY
TELECOMMUNICATIONS

OR ROBOTICS?

We Offer:

• Training that keeps pace with
each new advancement

• Facilities that are modern,
attractive and comfortable

• Amenities and services to
promote your success

• Financial assistance is
available

• And once you graduate,
placement assistance is also
available
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Function Generators

OK Test Equipment

IRCLE 267 ON FREE INFORMATION CARD

• The ultimate non-lethal defense
weapon .

• In five seconds can immobilize your
attacker, even through heavy clothing.

• Discharges over forty thousand volts
of electncity from a nine volt nickel­
cadmium battery.

• $49.95, Mass 5% sales tax, $3.00
shipping and handling.

1·800·522·2636
FOR ORDERS ONLY

617-871-5611
FOR INFORMATION

Cameo Enterprises, Inc.
P.O. Box 63 , Accord , MA 02018

~•EQUALIZERWAYS TO PROTECT AGAINST EMI

In Mr. Viol ette's articl e , " Elec­
tromagn eti c Interference," (Radio­
Electronics, November 1985) th ere
was no mention of a new opt io n
th at is now avail abl e to th e hob­
byi st. I refer to my ow n inven ti on ,
wh ich is described in U. S. Paten t
# 4326179. I cal l it a Lossy Line Fil­
te r. I t co ns is ts of o ne step -u p
tr ansformer (to abo ut 10,OOO-vol ts
AC) and o ne ste p -down tra ns­
fo rme r (to 115-volts AC). The t rans­
fo r me rs are co nnecte d by tw o
len gths of di stributed resistance.

sco pe . However, the in st ru ct ion
manual had been lo st . I do re­
member ads w ith EICO produ ct s,
but I haven 't seen any in rece nt
issues.

Is EICO still in bu sin ess? If not,
w he re can I purch ase a manu al for
the scope?
W ESLEY E. JOHNSO N
Vand ali a, O H
We are pleased to report that ElCO
is still in busin ess and is located at
108 New South Road! Hicksville!
N Y 11801.

It is more important to poi nt out
that the current deli vered w il l be
about 62 amps in to a non-indu c­
t ive load of app roxi mately 52
ohms. It is the cu rre nt that causes
the hear t to co ntract f i rm ly and
t he n relax, and wai t fo r the Si­
noatria l node to start fi ri ng again .
Unfortu nate ly, many of those po p­
ular m edical te levision programs
have fed us the myth th at th e heart
wi l l sp r i ng back i nto a norm al
rhythm afte r defib ril lat io n . That is
not th e case. It usuall y takes a lot
of CPR and medical t reatme nt to
bring t he heart back into a life­
sustain ing rh ythm.
STEVE HOPF
Olympic M emorial Hospital
Port Angeles! WA

PRINTER BUFFER ROM LISTING

Co ncern ing the recen t co ntro­
versy about the Printer Buffer and
the RO M list in g, I can we ll appre­
ciate the autho r's not want ing to
d iv u lge t he RO M li stin g so that
anyo ne co uld stea l the fr uits of his
labo r. O n the other hand , as a pur­
chaser of the RO M , I wo uld like to
know if a repl acem ent is available
for the one I boug ht sho u ld it fail
in the future . Even th e best busi­
nesses have been kn own to fai l. If
the maker of my ROM should fail ,
wh ere would I be?

What I propose is th at the autho r
make availab le to Radio-Electronics
a copy of the ROM listin gs. The
magazine would agr ee to keep
th em co nfi de nt ial as long as th e
repl acem en ts w ere available from
th e autho r o r hi s d istributor. If for
any reaso n ROM's were no lon ger
avai lab le fro m th o se sources, Ra­
dio-Electronics w ould be fr ee to
d istr ibute t he li stin gs publicl y.
That would serve to protect th e in­
te rests of both the author and con­
sume r.
CLARENCE VRAN ISH
Evanston! WY

NEEDS EICO MANUAL
I have been a newsstand buyer

of Radio-Electronics for a num ber
of years. How ever, spac e lim ita­
t io ns have prevented me fro m re­
tai n in g bac k issu es exce pt fo r
art icles of spec ial interest.

Recentl y a f rie nd of mine ret ired
to Flo rid a and gave me an EI CO 427

MODEL 205 I1INCTION GENERATOR
• .OO5Hz to 5MHz • Sine , Square , Triangle , Haversine, Pulse and Ramp Wav efonns. • Run. Trigger , Gate & One Shot Modes
• Var iable start/step p has e ± 90" • Continuousl y variable symm etry to 19:1 • Variable amplitude, OC offset, and atte ntuation

• 20V p-p and TTL outp uts • Exte rnal Swe ep
M ODEL 206 SWEEPIFUNCTION GENERATOR

• All Model 205 features plus : • Linear and Log Sweep to 10,000:1 both internal and external • Marker with vari ab le duration plus
hold • Continuous and single swee p plus hold . Dial-and-en ter swee p limits • Additional 600n sweep output

M ODEL 207 PULSEIFI/NCTION GENERATOR
• All Model 205 features plus : - Var iable Pulse Frequen cy .OO5Hz to SMHz • Normal, Square , Doub le , and delayed pulsemodes

• Variable pulse widt h and delay 5ns to ooms • Synunetrical, complemen t, low clamped, and hig h clamped wave forms .

AffORDABLE EXCEllENCE
3455 Conner Stree t. Bro n x, New York,1047 5, U.S A IIEI-

Te le x 125 091 OK NYK. Tele x 232 395 OK NY UR .

Ph~~~ I ~~ ~l ~~::~~gg ~
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Orders
1 ·800·592·41 41
For Infonnation:

1-307-856-0771
Becktron
P.O. Box528
Riverton , Wyo. 82501

CIRCLE 281 ON FREE INFORMATION CARD

$ 339.00
LOGIC

ANALYZER
Add- on for your

Oscilloscope

wa rds Electron ics," Radio-Elec­
t ronics , Septe m be r 1979. Yo u
describ ed hyd rotherm ia, an ex­
pe r imenta l m edi cal e lectron ic
treat ment using RF energy to heat
and selectively destroy cancerous
tissue . I was inspired by yo ur pride
at reali zin g the extent to w hich
medical research is turni ng towa rd
electron ics.

Well , recentl y I again fo und and
read your editorial. Again I was in ­
spi red and th is t ime eno ugh to
write and tell you abo ut recent en­
li ghtenin g devel opm ents in t he
field .

As yo u earl ie r described , hyd ro­
th ermia co ns is ts of RF ene rg y
rangin g in frequ ency from several
megahertz to th e microwave area
that causes a heatin g eff ect upon
th e exposed cells. But th e effects
are observed to be quite di ff erent
w hen the RF fiel d is in broadcast
reson ance w ith the frequency of
the livin g cell's ow n electri cal sys­
tem .

Pul sed RF sig na ls t hat cause
broken bon es to mend effective ly,
that stimu late the re-growth of lost
limbs, and th at also arrest cance r
growth have led scientists to di s­
cover a bi ological waveband with ­
in th e 0- to 0.003- M Hz range of th e
electromag ne t ic spect rum. That
waveband makes possible cell ular
co m mun icat io ns in a lan gu age
that cells understand. It is a way of
altering th e behavior of cell s by
deli cately directin g cell growt h
and repair.

That practi cal method hold s
great promise toward revoluti oniz­
in g all of medicin e. But despite
ear ly advances, important qu es­
tions rem ain . Investi gators now
seek to und e rst and th e b io ­
electrochemica l interface mecha­
nism-or, chiefly, to f ind out w hat
is the sequence of events that are
invo lved with the coupli ng of the
elect ro magnet ic f ie ld w it h t he
vario us b io logica l p ro cesses.
Knowledge of that fundame ntal in ­
teractio n wi ll serve in part as the
th eoreti cal framework of the sci­
ence of electrophysio logy.

The sweep ing turn toward elec­
tron ic s to so lve bi ol ogical p rob­
lems is appropriate because most
of th e forces that conce rn humans
in this world are electromagne t ic.
All of th e ordinary chemical and
biol ogical effects are du e to the

The tra nsfo rmers can be neon­
sign transfo rme rs o r eve n oi l­
burne r tra nsformers . The resisto rs
ca n be made by coating vu 1­
canized f iber strips (fis h pape r)
w ith cond ucting latex pai nt.

A simple calculat io n shows that
the resistors can be as high as sev­
eral t ho usand o hms w it hout se­
rio usly limi ting th e amo unt of 60­
Hz power that can be sup plied.
Damaging lin e spikes don ' t get
through at all.

In my opinio n, most, ifnot all , of
the devices current ly sold to sup ­
press voltage sp i kes are based
upon fallaciou s premises. EMI is,
in any particul ar case, an excee d­
in gl y co mp licated probl em , i n­
vo lving Maxwell's equations in a
three-dimen sion al , time-varyin g
way; th ey involve refl ecti on s and
al l t he ot he r co mp lications t hat
electromagnetic theory presents.
To an EMI spike all capacitors, in ­
du ct ors, sh ie lds, an d gro unds
look li ke metalli c surfaces alo ng
which th ey t ravel on the way to
your gates. The only th ing guaran­
teed to blunt the kill ing power of a
sp ike is a long, exhaust ing t ri p
through a di st ri bu ted resistor.

Make the " hand-dri l l test" w ith a
Lossy Line Filter and any ot he r you
can build o r buy. You wi ll f ind th at
th ere is no co ntest.
THEODORE LASAR
New York, NY

ELECTRONIC WALL GAME
I have a comme rcia l arcade -type

(co in-ope rated) elect ro n ic wa ll ­
ga me ca lled SUPE R BO W LER
MODEL 100A t hat is in need of
some troubleshooting. The game
is approximate ly 10 years old and
was manufactu red by the now de­
funct Sunb ird Electronics Corpo ­
ratio n of Minneapolis, MN.

I need a schematic and circu it
description or any other informa­
tion on the Sunbird Corporat io n's
new name and ow ne r.

I am w ill ing to pay any reason­
ab le fee for rep ro du cti on and
postage costs .
CARL C1CIORA
3815 Fee Fee
Bridgeton, MO 63044.

FIGHT AGAINST CANCER
Back in 1979 I was for tunate to

find and read your ed ito rial "The
Fight Against Cancer-A Turn To-

l \ \

.. \

•

8 Channel Logic
Analyzer To Be Used
With Your Scope As

The Display Media
- Featuring­

Presettable Triggering
Sample Rate

200 Nano Seconds
2 K Memory Per Channel

Displaying 1 K
Before Trigger And

1 K After Trigger
Trigger Centered On

Screen
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AffORDABLE EXCELLENCE

CD
00
CJl

1..800426..1044
Fu ll money back gu ar antee . ~ [;"'';;;':;;-1

y ~

Lea rn micro-processin g with th e new

CIRCLE 111 ON FREE INFORMATION CARD

Students, engineers or technicians­
upgrade your mi cro-processing sk ills
with the new Mi cro-Professor IP.
The MPF-IP features:

• extensive software support
• mo re built-in mem ory
• improved keyboard
• larger display

Three tutorial guide s help cover all
capabilities. The ideal training tool!
MPF- IP will deliver you into the growing
world of micro-processing. Invest now!

Plus-FREE GIFT Only $199.95
o Check this box for FREE~
2..80 Micropr ocesso r ~J
Pr ogram ming and
Int er lacin g text book When_~

you order within 7 days. -J. Dept. RE04 86
512.95 value. (Include 5326 9th Ave. N.E.
55.00 postage & Seattle. \VA 98105-3617

handhn~~r immediate act ion ca ll TOLL FREE:

3455 C o nne r Stree t. Bron x, Ne w York, 10475. U.S.A..~.
Tele x 125 091 OK NYK. Telex 232 39 5 OK NY UR. _

Phon e (212) 99 4-6600
f a x (212) 994 -47S5

MODEL 2324-R
• Model 203 - 2MHz Function Generator . Mod el 510 - 200MHzMulti-Function Counter

• Model 1010- 10MHz Miniature Oscilloscope . Mod el 601- 3-1/2 Digit DMM
• Model 58150- Bench rack mounting system

The Bench Raclt

ELECTRONIC
COMPONENTS

O V ER 15 .0 00 DIFFE REN T I TE M S IN ST O C K !

Manufacturers of Quality
Electronic Components

.BATTERY HOLDERS & CLIPS. COILS

.CAPACITORS. CONNECTORS. FUSES
• JACKS. KNOBS. LAMPS. PLUGS
• MICROPHONES. POTENTIOMETERS
• RELAYS. RESISTORS. SWITCHES
• TRANSFORMERS. SPEAKERS. LEOS
• SEMICONDUCTORS • RF COILS

CIRCLE 117 ON FREE INFORMATION CARD

OK Test Equipment

DEFECTIVE RESIST
Our records indicate that many

readers of R-E have purchased bot­
t les of ER-71 etc h resist spray. We
have found th at some ER-71 etch
resist sp ray, lot # 900 (may app ear
to be 006 if read up sid e down )
does not flow properl y ; it has a
tend ency to "crawl " even though
t he circuit board has been prop­
erly cleaned.

If yo u have one of th ese defec­
tive bottl es, pl ease do th e fo llow­
ing :

1. Empty th e bottl e.
2. Repl ace th e orig i na l b lack

plast ic cap
3. Return to The Datak Co rpora­

ti on , 65 71st Street t Guttenberg,
New Jersey, 07093. A no- charge re­
placem ent will be shipped to you
wi thin the next five weeks .

We are sorry for any problems
you may have had.
CATHERN PFLUEGER
The Oatak Corporatio n

interactio n of elect ric charges and
t he f ie lds t hey produ ce . Elec­
trophysiology represents our most
nearl y pe rfect under st andin g of
the hierarchy of elect rical act ivit y
th at we call li fe.
GLENN M . ALEXANDER
New York, N Y.

PC SERVICE
I cannot respond di rectlyto your

requ est for co mments on using
yo u r new PC Serv ic e si nce I
haven 't tr ied it , though I think it is
a great idea wi th much mer it and
promise. However, I think my ex­
perience makin g PC board s in the
last couple of years bears directl y
on w hat yo u are attempt ing to do.

Robert Grossbl att 's f ine, three
par t art icle " Etch You r Ow n PC
Boards" beginning in December
1982 Radio-Electronics came at ex­
act ly the right time for me, and I
im me d ia te ly se t out to make
boa rds . Havin g a ph otographi c
darkroo m an d yea rs of ph o­
tog raphic expe rie nce gave me a
head start, and I was immediately
ab le to produce very good
Kodalith masks.

The "fun" starte d when I sall ied
for th to acquire sensit ize r and de­
ve lo per fo r t he b o a rd s .
Grossb latt 's arti cle talked of "sev­
era l co m pa n ies" makin g sen -

continued on page 90
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REPORTS

nature when it is not . Knowin g
those signatures is the key to usin g
thi s instrument . We'll talk more
abou t tha t in a mom ent.

At fi rst glance, the Tracker 2000
lo oks lik e an o r d i n a r y o s­
cill o scope. Its most p romin ent
featu re is a 2.8-in ch (diagonal mea­
sure) CRT. Rather than having th e
crosshatch graticule that is com­
monl y foun d on mod e rn os ­
cillo scop e s, it h as a si m p le
cros shair; that crosshair is marked
at regular interval s along th e X
(horizontal) axi s. If this were an
osc i l los co pe, suc h a g rat ic u le
would render it un satisfactory for a
numbe r of-application s. However,
in usin g the Tracker 2000 we are
pr imarily interested in qu alitative
measu rem ent , not quantitative .
The grat icule is qu it e sat isfacto ry
for such use.

Otherwise, the un it is laid out in
an attractive and functi onal man­
ner. M ost co nt ro ls are situated on
th e front pan el and are grouped by
function . All pu shbutton co nt ro ls
are mom entary and have an LED
indicator so th at th e operator can
tel l at a glance whi ch fun cti on s
have bee n selec ted . Two seldom­
used sl ide sw itches, as we ll as
screw d rive r adjustments used to
cont ro l th e quality of the d isplay,
are located o n th e back panel.

Huntron Instruments
Tracker 2000

How it works
To test a compone nt, th e unit

app lies a sin ewave test sig na l
across two te rm inals of the sus­
pected defective device. The re­
sultant current fl ow, vo ltage d rop,
and t he phase difference between
th e two are used to ge ne rate a
"signature, " wh ich is di splayed on
th e Track er2000's CRT. Each typ e of
co m po ne nt ha s a di stin ct sig­
nature when it is w orkin g nor­
mally, and a very different sig -

TRACING TH E SOU RCE O F A FAILURE

back to a particular section or
stage of a system will usually pres­
ent few problems to a technician
with decent t rouble shootin g
skills. Finding which component
in that stage caused that failure is a
different matter. Often , even the
best technician is reduced to trial­
and-error substitutions to restore
proper operation .

Now there's an easier way. The
Huntron Instruments (15123 Hi gh ­
way 99 North , Lynnwood, WA
98037) Tracker 2000 allows you to
test almost any component (ana­
lo g or digital semi conductors , re­
sistors, capacitors, inductors, etc.)
for shorts, opens , leakage, or
noise. And it can do all of that even
for compone nts th at are st i ll in cir­
cuit.

Troubleshoot those
defective circuits at a

"glance."

EOUIPMENT

6460 West Cortland Street
Chicago, Illinois60635·312/889-9087

Int ern ati on al Sal es. 6<460 W. Cort lan d st .. ctrtcaco . IL 60635
Ca nadian Sa les ; At ln Electron ics , Onta rio

South an d Cent ra l Amer ic an Sales .
Emp ir e Exporter s , Pl a inv i ew . NY'1803

EI31f!1I!1!!JI
DYNASCAN
CORPORATION

Model 550 (for TTL) $395
Model 552 (for CMOS)$395
New B&K-PRECI SION IC Co mparator
Testers/Logi c Monit ors put you on the fast
track to digita l troubleshooting . IC s are
tested by comparison to a known good
device, allow ing you to test hundreds
of types with one simple operat ion.
As logi c monit ors, they simultaneously
indi cate the logic stales of up to 20 IC
pins . No need to check pins singly
with a logic probe.
Tests most 14 to 20 pin , 54 and 74
Series TTL (Mod el 550) or 4000 and 74C
Series CMOS (Model 552) devices.
• Convenient one butt on testing
• Reverse polarit y and ove rvo ltage

protect ion
• Uses power from equipment

und er test
• Memory stores short duration pulses

and intermittent events
• Zero inserti on force reference

IC socket
• LED at eac h IC pin identifies

wh ere fault exists
• Inclu des 16 and 20 pin DIP clips
• Compac t hand-held size
Availab le from stock at your local
B&K-PRE CISION distributor. For more
inform ation contac t your distribu tor or:
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@ Hitachi Denshi America, Ltd.

B~.-IL =-... I........•~tri=-' r..----_._. . ........~~- .....
IFLUKEI

®

SCOPES
Iwatsu
• All 14 models in stoc k
• 2-3 year warrant ies
• 20-250 MHz

Model 5702-$ 535
5705-$ 899
5710-$1245
5711- $1695
7506-$ 749

Hitachi
• All 20 models in stock
• 2-3 year warrant ies
• 20-100 MHz
Model 1050-$1299

509-$1199
VC 604 1- $5499

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

V209- $ 725
1070-$1595

1100A-$2490 Hita chi V-222

-@- $L?~I?
Hitachi V-222
Portable Dual Trace Scope

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

Fast Sweep Timer

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

HDIOO-$169
HDII0-S189
HDI 30-$239
HDI 40- $259

300-$ 120
310- S14 5

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

Fluke
• Autorange • Analog display
• Touchhold function
• 0,3% accuracy ·Heavy dut y

Model 73-$ 79 80 10A- $27 9
75-$ 99 SOI2A- $3 59
21-$ 99 8020B- S199
23-$1 4 5 8022B-S154
25- $229 8024 B- $249
27-$2 59 8050A-$389

~$114
~ List $139

Fluke 77
Analog/Digital Multimeter

POWER SOURCES
POWER DESIGNS
• Low and high voltage power so urces
• 1-5 year wa rrant ies

20208 - $7 50
2K20-$6 9 5
40 50-$6 6 0
6 150- $ 72 5

TW5 005W-$595
Tw 6050A-S880

TW347-S695
TP 340-$750

TP 343A-S795

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

-Quantity Discounts Available
- Dealers Welcome
- Freight and Tax extra
- Im med iate Availability of Equipment

CIRCLE 286 ON FREE INFORMATION CARD

Call

800-824-2873
Include work address and phone #
for Free Catalog .



IF YOU WANT TO GEl
YOU HAVE TO GET INTC

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

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

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

A Career in
PC Servicing

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

Learn PC Servicing By Building Your Own NTS/HEATH HS-1f
Desk-Top Computer, Circuit-By-Circuit

NTS Intronic Home Training
Takes You Below The Surface

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

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

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

The NTS/HEATH H5-151 PC completed, lncn
monitor and full-function keyboard with cetc
style keypad, and typewriter format.
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NTO PC SERVICING
~ MICROCOMPUTER

Installing the disk-drive in the PC Is one of the final stages in the assembly of the
microcomputer. Learning the use of test equIpment to check circuits is an integral part
of the training which, with field experience, develops invaluable cereerskills.

NTS COURSES COVER MANY
AREAS OF SPECIALIZATION
IN ELECTRONICS:

Robotics: Build the NTS/HEATH Hero.1
·Robot as you learn robotic programming .
Robot is complete with arm and gripper,
voice synthesizer. Robotics is becoming
increasingly important in industry as almost
daily news features attest.

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

Industrial and Microprocessor
Technology covers circuit analysis , micro­
processors and automation applications,
lasers, and basic industrial robotics .

TV & Radio Servicing is a spec ialized
course offering an excellent foundation in the
use and application of both analog and
digital test equipment as applied to the TV
servicing field . Learn circuits, adjustments,
trouble- shooting , and servicing of Color and
monochrome monitors .

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

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

NTS Intronic training programs include a
variety of superb equipment, most of which is
classified as field-type , making the training
practical and career oriented . Texts and
lessons have been tested in our Resident
School in Los Angeles to assure home study
students their courses of training are easy to
understand NTS, now in its 80th. year,
continues to be at the leading edge in
Electron ics home training .

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

If ca rd is missing, simply write to the address shown below stating
the course you are interested in. A FREE color catalog with all
details will be sent to you by retum mail.

"NATIONAL

Dl5TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home -Study Schools

4000 So. Figueroa St ., Los Ang eles , CA 90037

»
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Tracker 2000

EASE
OF USE

TEST ~rl Your Probe
PROBES, INC. LllJJ Specialists
COUNEus SALES& STOCKING5O...OCF.

OVERALL
PRICE

Huntron

PRICE/
/VALUE

INSTRUCTION
MANUAL

The unit has fo u r imped ance
ranges. Tho se are HI GH (op en-cir­
cui t voltage 120 vo lts p-p , max­
imum sho rt -c i rc u it cu rren t 0.6
mAl, M EDIUM 2 (40 vol t s, 0.6 mA),
M EDIU M 1 (30 volts, 9 mA), and LO W

(20 volts, 135 mAl. Those ranges
can be selected manually, o r can
be stepped t hroug h seque ntially
using an A UTO mode. That mod e
allows the user to see the sig ­
nature at th e various impedan ces
whil e leavin g his hand s fr ee to
hold probes. A HIGH LO C KOUT sw i­
tch can be pr essed to pr event th e
HIGH impedan ce range from bein g
ente red .

• Switchable X1 and X10
Attenuation Factor

• 100 MHz Bandwidth

P.O. BOX 2113, LA JOLLA, CALIFORNIA 92038 (714) 459,4197

• Low Cost
• High Quality
• Excellent

Performance
• Slender,

Flexible Cable
• Wide Range of

Choice

MODEL SP100

$43

~
[!;~

~C!J
~O
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~~g;eJ
~ tr ",
tf .~ I

' . ....
SAl",

~ItIGIt~"'0
l1-'eq~S~O~UAli.~~'y
&r1%'h I.Itlli~i. {/~~1),
'hqilltq ellt q~9 the I. ~'y
reqSo;1I 0l.lr CItech <NeSt

q6/e ql.lqli" ,'!'IOlot:;
IJriCes~·qt ~ to

• General Communication
• Industry
• Marine VHF
• Scanners
• Amateur Bands
• CB Standard
• CBSpecial
• Microprocessor

Call or Write
JAN CRYSTALS
P.O. Box 06017
Fort Myers
FL 33906-6017
(813) 936-2397

The unit has two d isplay chan­
nels. Either chan nel can be used,
or th e unit can be made to alter­
nate b etwee n the two . Amo ng
ot her t h ings, t hat is usef ul f or
comparing the signatures at id en­
tica l po ints on identi cal PC boards.
If one of th ose boa rds is known to
be good, and the othe r is of un ­
kn own qu ality, that gives yo u a
quick way to ascertai n w hether o r
not the board of un kn own qual ity
is good. .

The unit has th ree test-signal fre­
qu encies: 50/60,400, and 2000 Hz.
Ge nera l ly, mo st measurements
are mad e using th e 50/60-Hz fre­
qu ency. The ot he rs are used for
viewing small amounts of capaci­
tance or large amounts of induc­
tanc e.

Normally, ci rcuits are tested ei­
th er in or out of circuit wh ile they
are in an inact ive (power off) state.
The Tracker 2000 does have a built­
in pul se gene rator to all ow in-ci r­
cuit , acti ve-state (power-on) test­
ing of certain components . That
generato r can outp ut pul ses from
o to 5 vo lts , with duty cycle s from
near 0% to 100%. Among th e com­
pon en ts that can be tested in that

______________----l -, man ner are o ptoco up lers, th y-
ristors, and t ransisto rs.

O ne reservat ion about using the
instrument is th e fear that its out­
pu t signal migh t damage sensit ive
compon en ts , pa rt icularly CM O S
lC's. To soot he th ose fear s, t he
manufacturer had th e unit tested
by two se pa rate laboratorie s.
Tho se tests are summarized in the
manual. In sho rt, those tests, per­
formed by Co mpo nent Concepts
(Everett , WA 98201 ) and MTL Mi­
c rotest i ng Limit ed (Al t on ,
Hampshi re, England), fo und that
th e Tracker 2000 in no way adve r­
sely aff ected the normal operation
of CMO S devices.

The most diffi cult part of usin g
the Tracker 2000 is learning all of
th e vari ou s sig nat ures and w hat
t hey mean . M ost of th e cop io us
ope rat ing manu al is devote d to
that subjec t. It includes page after
page of d evi ces and t hei r sig ­
natures wh en working properl y as
well as w hen th ey've failed . Until
you become very famil iar with th e
Tracker 2000, th at manual mu st be
co nstantly at yo ur side if you are to
have any hope of co rrectly usin g
th e unit. Wit h e no ug h u se
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e PHILIPS IDIDl!I1 WESTON • Non -Linear Systema ~ LEADER

FLUKE' I~--.-
•

SERIES
MULTIMETERS

.:
s ~ .I-. -

BECKMAN'S
CIRCUITMATE ®

ALL UNDER $100

$69 95

$89 95

Clrcu ltmate DM 45­
3V.-dlglt multlmeter;
0.5% Vdc accuracy,

diode test ,cont lnulty
beeper, 10 amps AC

and DC ranges, auto­
zero, auto-polarity,

auto-dec imal

Clrcultmate DM·40 ­
3%-dlglt mult imeter;
0.8% Vdc accuracy,

diode test , auto­
polarity, auto-zero,

auto-decimal

PRICE DOES NOT
INCLUDE PROBES

• 1mV/dlvis ion sensitiv ity to 70
MHz

• 500 J.L V/divis ion cascade
sensitiv ity

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

• Alternate time base operation
• Switching power supply delivers

best efficiency and regulation at
lowest weight

~
100 MHz Dual Time Base
SCOPE MODEL

1590

1$21995 /

$64 95

Circu ltmate DM 20­
3V.-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

$79 95
Clrcu ltmate DM-25­
3% digit, pocket-size
multi meter; 0.5% Vac
accuracy , diode test,

capac itance , continuity
beeper, conduc tance ,
10 amps AC and DC

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

decimal

212·730-7030

TOll FREE HOT LINE

800-223-0474

MODEL
5208

• Now with HI/LO Drive

• Works In-circuit when
others won 't

• Identifies all three tran­
sistor leads

• Random lead connection

• Aud ibly and visually In­
dicates GOOD transistor

AVAILABLE NOW. ...

BJl111l1I!Il!JI INDUSTRIAL
TRANSISTOR

TESTER

ADVANC......,
ELECTRONIC

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

SALE ENDS A pr i l 30

Sale. 99 5
$12 899S

15 699 5
13

1$9951

77 • 0.3% Accuracy
• Manual or

Autorange
• 10A + rnA Range

• Beeper
• "Touch-Hold"

Function

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 Does not include probes
• Signal Delay Line ($60 .00 a pair when purchasedwithscope)
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I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept. 90 I
I P.O. Box 2223, San Francisco, CA 94126 :
: Please rush FREE details immediately! I

I NAME I
I ADDRESS I

t ~llY_~~~~T=--;;dl!:~_J

EASE
OF USE

Photon pollution comes about
because not all the photons from a
CD player's laser beam are re­
flected back to its photodiode
"pickup." Some become trapped
beneath the CD's clear plastic sur­
face so they accumulate in the mi­
croscopic pits that carry the digital
information. At first those "dead"
photons do not affect playback
quality, but after repeated playings
of a disc the read errors they cause
become noticeable as a deteriora­
tion in sound quality.

Melville Technologies' Phot-On­
OffCD cleaner claims to eliminate
the effects of photon pollution by
providing a way to remove un­
wanted photons from CD's.

How it works
The device consists of an open­

ended lead box that is connected
to a user-supplied source of high­
energy gamma rays. In use, a con­
taminated disc is placed face down
in a bracket mounted inside the
box, which itself is positioned with
its open end down over a square of
black velvet. According to the
manufacturer, impacts from the
high-energy gamma rays cause the
disc substrate containing the con­
taminated pits to vibrate violently
at the molecular level. That
loosens the photons and dis­
lodges them from the pits where
they have stuck . The liberated
photons fall into the black velvet,
which can be taken outside and
shaken clean.

Performance
After some initial set-up diffi­

culties, which were settled with
the assistance of the Atomic Ener­
gy Commission, we subjected a
test disc, which had begun to
show signs of audio distortion
(due, no doubt, to photon pollu­
tion) to a thorough Phot-On-Off

OVERALL
PRICE

PRICE/
/VALUE

INSTRUCTION
MANUAL

ONE OF THE ADVANTAGES CLAIMED OF

compact discs over standard LP
records is their quietness . Because
they are insensitive to the effects
of dirt and dust, theywill playwith­
out pops or crackles time after
time. Their proponents don't tell
you , however, that CD's do suffer
from a form of contamination
known as photon pollution.

however, eventually you will be
able to tell the state of a compo­
nent at a glance, greatly increasing
the speed and efficiency of your
troubleshooting.

Our unit was supplied with two
manuals. The previously men­
tioned operating manual contains
detailed information on the
Tracker 2000's use, and some de­
tails of the unit's theory of opera­
tion , but little on maintenance or
the circuit itself. That information
was contained in a second man­
ual. There, complete schematics,
parts lists, and parts-placement di­
agrams, as well as troubleshooting
and maintenance information on
the unit could be found. What was
curious, however, was that most of
that manual was devoted to a far
less detailed rehash of some of the
material contained in the larger
operating manual.

To speed up the necessary
period of acclimation, Huntron of­
fers a demonstration board that
features both good and bad ver­
sions of a number of common
components. By seeing what the
signatures of those components
actually look like, it is much easier
to master the basic workings of the
unit.

The Huntron Tracker 2000 is cov­
ered by a one-year warranty. It sells
for $1895.00. Pricing for the dem­
onstration board was unavailable
at press time; for more informa­
tion, contact the manufacturer. R-E

Melville Technologies
Phot-On-Off Compact

Disc Cleaner
Rid your compact disk of
those bothersome excess

photons forever.
CIRLE 3.14159 ON YOUR

fREE INfORMATION CARD

Learn at home in spare time.
No previousexperience needed.

... ,IIU\\1
No costly school. No commuting to class .
The Original Home-Study cou rs e pre­
pares you for the "FCC Commercial Radio­
telephone License". This valuable license
is your "ticket" to thousands of exciting
jobs in Communications, Radio-Tv. Micro­
wave, Computers, Radar, Avonics and
more! You don't need a college degree to
qualify, but you do need an FCC License.
No Need to Quit Your Job or Go To School

This proven course is easy, fast and low
cost! GUARANTEED PASS - You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!
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ACTUAL
SIZE

_ PIIOOI 4898 RONSON CT.
,.. MAlI III SAN DIEGO, CA 92111

$30 TO $55

HIGH PERFORMANCE
MINIATURE SCOPE PROBES

60 MHz TO 250 MHz

SWITCHED

• RA = Readout Ac tuator, STD = Standard BNC • Cable length 5Y:z II.
• On switched probe s, probe tip is grounded thru a 9 Meg OHM resistor, when

swit ch is in the GND position. lOX compensation range, 15 to 50 PF

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

1 1 0X/1 XI 1 0X/l ~l l 0X/1 :1 1 0X/1 X
2901 tOX, rx, GN~ I STO 100/5 3.5170 171100 10/t 1 600v $39.00
2902 tOX, lX, GNO STD 250/5 1.5170 171100 10/1 600V $49.00

1064 Engineers Accessory Kit $12.00

READOUT ACTUATOR(RA) OPTION

I

SWITCHES READO UT ON TEKTRONI X
465, 475, 485 & 7000 SERIES

SCOPES . (FOR 10x p robes o nly. )

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

IMMEDIATE DELIVERY
CALL FOR NEAREST DISTRIBUTOR

The Probe Mast er 2900 series osci lloscope probes
combine the characteristics of high performance, and
fast rise time pulse response, with a slender design to
meet the needs of tod ay's micro electro nics. The
miniature tip is ideal for accessing high density
boards and hard to reach test points. By locati ng the
high and low frequency compensation circu its in the
BNC end of the cable, the des ign of the probe has
become light weig ht and slender for easy hand ling.

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

The Readout Actuator option (permanent ly
attached) is available on the lOx fixed attenuaion
probes on ly. This opt ion provides the necessary
resistor circuit to change the range fact or on the
mode l 465, 475, 485 and 7000 series Tektron ix scopes.

The Standard Accessories inc luded with each
probe are the sprung hook, trimmer tool, BNC
adapter, tip insu lator, IC tip cover, spare probe tip , 6 "
ground lead, and a handy storage pouch . The Engi·
neers Accessory Kit ($12.00 option) inc ludes a wire
wrap adapter tip, wire wrap adapter ground lead, alli­
gator tip , micro sprung hook , and a 12" ground lead.

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

• RUGGED AND RELIABLE
• REPLACEABLE TIP &GROUND LEAD
• ADJUSTABLE LF & HF RESPONSE
• COMPENSATION FOR MOST SCOPES
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When you lose your vision , you lose the cI
You lose the sunsets. The seashells. Th

moonlight and snowflakes.
This year 50,000 Americans will lose all Hi

and more. Eo eM
Ye wjt .

Save the ClOD

269.95

ose their eyesl@ 1. '
LJ._..~elp us save the clouds.

Give to Prevent Blindness.

~I~ National Society to Prevent Blindness
~I~ Box 2020, Mad ison Square Station New York, N.V. 10159

Reta il $399.95
~
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I BEARCAT 20120

A Retail $299 .95

$199.95
Alrer.It, marina and publ!c ..rvlc••11 withIn

pushbutton ....ch.

~IDLAND'
Model 76·3 00

AM - BASE STATION CB.

~

AV·261

j
' Permanent Mount

.. Y:!:" hol e mount

1+) A~~:1!S
Magnet Mount

29.95
AV-261T No-Hole

Tru nk Mount

~~' 26.95

~etall $7995
$149.95 •

4200 PRODU CE ROAD - LOUI SVILLE , KENTUCKY 40218

~STPORTrk. ·o>": ', WCB40
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d ./:...:: .' ·'wl~·I.·" n · LEI 11' 1111
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40 CHANNEL
CB TRANSCEIVER

Reta ll$S9.95 29.95

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

COPPER ELECTRONICS

treatment. We left it in the device
for t he fu ll two hours spec ifi ed in
t he i n st ru ct io n s. And indeed ,
w hen we pried up the lead box,
removed the velvet cloth, and then
shook it out outside we did notice
that som eth ing was released into
t he ai r. (Rev iewer 's w ife 's note:
That may have been dust; I 'd re­
cently used that rag to clea n off his
co llection of antique transistors.)

We have not yet bee n able to
determ ine exactly how we ll t he
device worked; t he disc is st i l l
glowing fro m the gamma ray treat­
ment and we have been adv ised by
the AECthat it would be unwise to
hand le it for a pe riod of severa l
years. We w il l present the results
of our listening tests in a fo llowup
report early in 1989.

Th e Phot-On -Off comes w ith
deta i led instruct ions , includ ing
p la ns for pour ing t he required
cast-co ncrete base and a pamphlet
ful l of hints for lifting heavy ob ­
jects . Price is $9495.00. For mo re
information contact Melville Tech­
no logi es, 79 "0" St., O h, OH,
00000. R-E

Limited Quantities

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

NEW
PRODUCTS

MHz Dual Trace
Oscilloscope

MEGURO
(JAPAN)

20

full-sized vans. Both are priced at
$19.95, plus $2.00 P&H when or­
dered from the manufacturer.­
Nob Industries, PO Box 43444, Tuc­
son , AZ 85733.

LINE-DISTURBANCE ANALYZER,
model 646-3, is designed for both
single- and three-phase circuits. It
provides four AC channels for
monitoring and recording im­
pulses, sags, surges, under­
voltages, overvoltages, and fre­
quency variations . A separate
channel monitors neutral-to­
ground voltage disturbances,
while another channel provides
time-related measurements of OC­
voltage distu rbances.

The model 646-3 is designed for
pre-installation site surveys and
maintenance of computers and re­
lated peripherals, as well as power

eo audio; dual-polarity capability
with electronic switching; full­
function infrared remote control
with random channel access; elec­
tronic TV antenna changeover, and
high video quality.

The ProStar model XR-1 has a
suggested retail price of $600.00.­
Ramsey Electronics, 2575 Bai rd
Road, Penfield, NY 14526.

CIRClE 22 ON FREE INFORMATION CARD

CIRClE 21 ON FREE INFORMATION CARD

BLOCK RECEIVER, for satellite TV,
the ProStar model XR-1, features
quartz-lock frequency syn­
thesized tuning , with micro­
processor-controlled video fine
tune circuitry-specifically de­
signed to trap out terrestrial in­
terference; weatherproof ORO
(Dielectric Resonator Oscillator)
block downconverter; matrix ster-

RADAR MOUNT, the Radar Ready,
attaches to any windshield with
strong suction cups, which absorb
many road jolts and vibrations .
Special release tabs allow the
Radar Ready to quickly detach
from the windshield. It is com­
pletely portable and easily trans­
ferred from vehicle to vehicle .

The Radar Ready is available in
two styles: A1, for automobiles,
mini-trucks, and mini -vans , and
T1, for RV's, full-sized trucks, and

'Firestl(~!
•ANTENNAS·
• ACCESSORIES·

. ' .. ,

BARE-HANDS TUNABLE
"NO TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

'FirestiK'n

ALSO ANTENNAS FOR
CORDLESS TELEPHONES

MONITOR SCANNERS

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

- - -:;lrtlltI~n;;n~o;.;---I
2614 East Adams /Phoenix. AZ 85034 I

Name I
Street I

I
I
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GOLDEN SERIES

$339 ~~E
Probes Included

• Built-in Component Tester
.6" Square Internal Graticule CRT
• Sensitivity: 5mV ~ 10V/div:t3%
• Rise Time: 17ns or less
• Sweep Time: 0.2Jls '" 0.5s/div:t3%
• X-Y and Z Axis Operation
• 110/220 Volt Operatibn
• One Year Parts & Labor Warranty

35MHz 5cope/OelayTrigger $499.00
Add 12.00 Per Unit for UPS & C.O.D. Charges

TO ORDER CALL COLLECT:
(213) 624-3757

Diplomat International, 453 South Spring St.,
Suite 1224 Los Angeles, CA 90013
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MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S
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McGraw-Hili

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

wants
an update in con­

temporary circuits. .. a
manager or supervisor in an electronics
plant... a doctor, an engineer, a chemist
who fmds electronics playing an
increasingly important role in your
work . It's even for electronicsengineers
or technicians who feeltheir training
needs freshening up. It's the quickest,

most convenient,
probably least

_ expensiveway to
-'! 4 do it. And the

.. .'" ~.~ . only one that gives
~A you hands-on
~~ experience.

IS-Day No-Risk Trial
To order your first module with­

out risk, send the postage-paid card
today. Examine it for 15days under
the terms of the order form and see
how the Contemporary Electronics
Series gets you into today's electronics.
If card has been used, write us for
ordering information.

Perform
Experiments

in Contemporary Electronics
Throughout your series, lab­

oratory experiments reinforce every
significant point. This
essential experience
. . .dynamic, hands-on
demonstrations of
theory in practice .. .
will help you master
principles that apply all
the way up to tomorrow's
latest VLSI (Very Large
Scale Integrated) circuitry.

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

For Anyone Interested in Electronics
The Contemporary Electronics

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

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

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

From digital logic to the latest
32-bit microprocessor, the McGraw­
Hill Contemporary Electronics Series
puts you into the electronic picture
one easy step at a time . Fifteen
unique Concept Modules, sent to you ..,
one every 4-6 weeks, give you a
handle on subjects like optoelec­
tronics, robotics, integrated circuits,
lasers, fiber optics and more.

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

Unique Interactive Instruction
With each module, you receive

a McGraw-Hill Action Audio
Cassette. Each tape is a dynamic
discussion that drives home the key
facts about the subject. Your learning

The fast, easy and low cost way to
meet the challenges of today's

electronic innovations. A unique
learning series that's as innovative as

the circuitry it explains, as
fascinating as the experiments you

build and explore.
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surveys and tro ub les hoot ing of
sensit ive ind ustrial or commercial
equipment. Di stu rbances that fall
outside use r-se lected t hresho lds

CIRClE 23 ON FREE INFORMATION CARD

are recorded with full descrip ti on
of all events, th eir magni tude, and
th e exact times of occ urrence . A
convenient, stat istical and worst­
case summary report is also avail­
ab le.

The model 646-3 is priced at
$3690.00.- Dranetz Technologies,
Inc., PO Box 4019, Ed iso n, Nj
08818-4019.

TElEPHONE-LINE TEST SET, mod el
96, is a lightweight , battery-oper­
ated, hand -h eld co mp rehe ns ive
analog test set that conforms to
Bell Spec ifications. It is capable of
tra nsmitting and rece iving signals
to test di al -up, d edi cat ed , or
leased 2- o r 4-w i re l in es. Th e
m od el 96 ca n m easu re noi se ,
background noi se, "and round-trip
loss, determine AC continuity, and
test channel loss. Data can be re­
ceived wi th o r withou t f ilte rs fo r
use in a vari ety of testin g applica­
t io ns . Di al-up ca p ab i l i ty i s
provided by an Rj45 jack and butt­
in studs . Connection to th e line

under test is provided by a seco nd
Rj45 jack or two 310jacks. Received
signal levels are displayed on a 4­
di gi t LCD ; t hey a re aud ib ly
monitored on a speake r w it h vo l­
um e contro l.

The mod el 96is hou sed in a pl as­
t ic case and comes with a leath­
erette carryi ng case. It is pri ced at
$1295.00.- l nternat ional Data Sci­
ences, Inc., 7 Wellington Road, lin­
co ln, RI 02865.

TUNER, th e Delu xe Versa Tuner II ,
mod el MFj-949C, has a cross-nee­
dl e m et er th at read s forward
power, refl ected power, and SWR
simultaneously in ranges of 30 and
300 watts. For quick operati on , no
SW R se nsi t iv i ty adju stm en t is
need ed . Th e mod el MFj-949C
provides maximum power transfer
from your transmitter to nearly any
ant enna, and can handl e up to 300
watt s RF output from th e transmi t­
ter o n bands rangin g f ro m 160
throu gh 10 meters.

Th e 6-pos ition ante nna switch
allows th e user to feed his signal to
th e antenna,directly, or throu gh
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the tuner via two different coax
lines, a random wire, a balanced
line; or the signal may be fed to a
dummy load . For connection to
balanced lines, a 1:4 balun is built
into the unit. It also includes a 50­
ohm dummy load for easy trans­
mitter tuning, 1000-volt capacitors,
and SO-239 connectors and bind­
ing posts for the balanced line,
random wire, and ground.

The model MFj-949C is available
from the manufacturer for $149.95
(plus $5.00 S&H).-MFJ Enterprises,
Incorporated, PO Box 494, Mis­
sissippi State, MS 39762.

DMM, model oM50, has 28 ranges
and features peak hold, the ability
to detect, store, and display tran­
sient voltage or current peaks

(with a minimum duration of 6
ms.) That differs from typical data­
hold functions that merely freeze
the current reading.

Ease-of-use is a key feature of
the model oM50. A single range /
function switch allows measure­
ments to be made quickly and effi­
ciently. A 3Yz-digit liquid-crystal
display provides high-contrast
viewing, even in bright sunlight.
Other features include 0.5% DC­
volt accuracy, 10-megohm input
impedance, diode test function,
continuity beeper, 10-amp current
range, a tilt bail, and safety-de­
signed test leads.
~ ...

The model OM50 is priced at
$99.95.-Beckman Industrial Cor­
poration, 630 Puente Street, Brea,
CA 92621.

LASER PUMP, FBN marketing 's
Lase-O-Whoosh is a manually op­
erated laser pump for use in areas
where electricity is scarce or the
supply is erratic. The pump con­
sists of a heavy walled hollow glass
tube with a plunger assembly
within. At the exterior end of the
plunger rod is a wooden handle by
means of which it can be moved
up and down inside the tube. A
flexible hose at the bottom of the
tube connects the device to the
laser to be pumped.

In use, the pump is taken out­
doors, preferably into bright sun­
light, and the plunger moved
vigorously up and down . This ex­
cites, or at least arouses a mild in­
terest among, the photons that
enter the tube through its trans­
parent walls and those stimulated
photons are pumped into the laser
rod through the flexible tube,

continued on page 108

ONCE AGAIN,
WE'RE EXTENDING
OUR PRODUCT LINE.

Introducingthe newestaddition to NTE's expanding
replacement line - AluminumElectrolytic Capacitors.
These NEV and NEH seriessubminiaturecapacitors are
designed for demandingapplications requiringhigh
capacitance and small size, such as precisionmedical
electronics, automobilesand the newest personal
computers and disk drives. NTE's quality electrolytic
capacitors operate over a broadtemperature range

~
and are ava. ilable in blister pack or

bulk at your local NTE
distributor.

~

NTE ELECTRONICS, INC.
44 Farrand Street, Bloomfield, New Jersey 07003
(Outside N.J.) 1-800-631 -1250· (In N.J.) 1-800-624-2624
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Our radios deliver the local news.
From bank hold-ups to three
alarm fires . It's on-the-scene
action . While it's happening from
where it's happening . . . in your
neighborhood .

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

Unique Capabilities

Introducing two all new Regency
scan ners. First, there's the
MX7000, a 20 channel, no-crystal
unit that receives continuously
from 25 to 550 MHzand 800 MHz
to 1.2 GHz. That's right!
Continuous coverage that includes
VHF and UHF television audio,
FM Broadcast, civil and military
aircraft bands and 800 MHz
communications. Next in line is
the new MX4000. It's eight band
coverage includes standard VHF
and UHF ranges with the
important addition of 800 MHz
and aircraft bands . Both units
feature keyboard entry, a

multifunction liquid crystal
display and selectable search
frequency increments .

Practical Performance

If you don't need the 800 MHz
range coverage, Regency offers
two exciting new units. The
MX5000 is a 20 channel,
no-crystal scan ner that receives
continuously from 25 to 550 MHz
with all the same features as the
MX7000. Then there's the 30
channel MX3000. It's digitally
synthesized so no crystals are
necessary, and the pressure
sensitive keyboard makes
programming simple. What's

CIRCLE 278 ON FREE INFORMATION CARD

more, it has a full function digital
readout, priority, search and scan
delay, dual scan speed, and a
brightness switch for day or night
operation .

At Home Or On The Road
With compact design, easy access
front panel and mounting bracket
these Regency scanners are ideal
for mobile* use. But we also
supply each radio with a plug-in
transformer and a telescoping
antenna so you can stay in touch
at home. The MX4000 even has a
rechargeable battery pack so it's
fully portable.

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

e ::>!!!!!
1'~~~
ELECTRONICS, INC.®
7707 Records Street
Indianapolis, IN 46226-9989

*Mobile use subject to restriction
in certain localities.
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Teletext services
Although teletext services are in their

infancy in the U.S. , there are a number of
systems operating right now, and one or
more should be available to you no matter
wher e you live. As we'll soon see,
however, if you have cable TV or a TVRO
dish, your chances of having a service
available increases dramatically.

If you don 't have cable or a TVRO, you
may not be out of luck . One of the largest
broadc ast -TV services is the agri­
culturally-oriented Infotext service , pro­
duced by the University of Wisconsin and
available on television stations throughout
that state. Close behind is the general­
interest Electra service produced by Taft
Bro adcasting of Cinc innati, avai lable
there on WKRC, Channel 12; the similar
Keyfax service on WFLF, Channel 32 in
Chicago; and the M etrotext service on
KTTV, Channel II, in Los Angeles.

Electra is the current giant of the tele­
text world in the U.S. because, in addition
to being broadcast in the cincinnati area, it
is also linked by Satellite Syndicated Sys­
tems to Superstation WTBS- Atlanta and
SPN. That makes Electra (a 100-page
magazine that co ntains fast -breakin g
news, sports scores, headline s, and statis­
tics, financial information, and features
such as weather, a trivia page , and a sports :
quiz) available to over 9 ,000 cable-TV
systems serving some 32 million homes,

Get all that you can from TV!
Decode those "hidden signals"
with this World System Teletext decoder

J. DANIEL GIFFORD

ARE YOU GElTING ENOUGH FROM TELEVI­

sion? If you're not getting teletext, then
you' re not getting it all ! But we' ll show
you how easy it is to build a World System
Teletext decoder that will let you tune into
a new world of information.

With this decoder, you can get- at the
touch of a button-news, sports scores,
weather forecasts, stock-market price s,
and more . Teletext is expected to become
very popular during the next few years.
But you can get in on the action now by
building your own decoder.

What is teletext?
Teletext is no longer just an experiment

in the U.S.-the FCC authorized the use
of lines 10-18 for teletext transmission in
1983. But even so, teletext has been slow
to catch on, mainly because the necessary
decoders have been very expensive But,
of course , that's no longer a problem. This
decoder is available in kit form for under
$200 .

Unlike videotext (which is an interac­
tive system requiring phone lines or a two­
way cable-TV net for operation), teletext
is a one-way data transmission system that
is sent out as part of a TV signal, whether
that signal is sent out via satellite, cable ,
or regular broadcast TV. And best of all,
it' s available free of charge to viewers­
advertisers will eventually pick up the tab
for this service.
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FIG. 2-THE TELETEXT DECODER BLOCK DIAGRAM. To make the Mullard decoder module a com­
plete set- top decoder, you need to add a power supply, video and audio buffers, and an RGB-to NTSC
co nvert er so that it can be used with U.S. TV's. A signal switcher and modulator are needed so that
both TV pictures and teletext dat a can be displayed at the same lime.

J4
AUDIO

OUT

PDN

Se t-to p decoders-whet her NABTS or
Wor ld System Teletext- have bee n ex­
pensive because the market for them has
so far been small. Also , a decoder must
incorporate a co mp lete VHF/UHF tuner
circ uit. So if you wanted to receive tele­
text without go ing broke , you've been out
of luck-until now.

The only co mpromise thi s $200 de­
code r makes is that it does not have a
built-in tuner. As you can see from the
block diagram of the decoder in Fig. 2 ,
you ' ll need an outboard source of com­
posite video . So me likely sources are a
VCR, a co mpo nent-TV tuner, or a satel­
lite T V receiver. (Many newer TV's even
have co mposite outputs from the tuner, as
well as di rect video and aud io inputs.
With such a TV, no separate tuner would
be necessary.) If you don't have a source
of co mposi te signals , you could use th is
decoder by tapp ing the appropriate point s
inside your TV. We will not discuss how
to do that here , except to say that if you are
not sure of wha t you' re do ing, don' t even
attempt it-it co uld be dangerous.

The decoder has two sets of outputs:
composite video and audio jacks for con­
nec tion to a monitor or a direct-input TV,
and a Channel 3 or 4 RF output for co n­
nect ion to a TV's regul ar antenna input.

The heart ofthe decoder is a VM6780-2
teletext decoder module manu factured by
Mu llard Limited of Britain, one of the
oldest and fore most manufacturers of tele­
text IC's and equip men t. A block diagram
of the modul e is shown in Fig. 3 . The
mod ule contains 5 special-purpose [C's
deve loped by Mullard, along with two
2114 RAM IC's that store the data for the
curre nt page. Although the modul e comes
preassembled and is, for all practi cal pur­
poses, an oversized 29-pin IC , a brief
discussion of its operation is in order.

The modul e is co nnected to its input ,

TElETEXT
DATA

}

VERTICAL
BLANKING
INTERVAL

TVVID

'-------v-'-.
PL3

MULLARD
VM678012
TELETEXT
DECODER
MODU LE

broadcast test da ta .
Teletext is sent as an end less loop of

" pages ." The data for the pages are tran s­
mitted ser ially at the rate of 13,500 bits
per second per VB I line used . The total
rate of transmiss ion, therefore, is depen­
dent on the num ber of lines (up to 8) used
to transmit the data .

At the user end , a decoder is used to
convert the teletext data to a regular video
signal that ca n be displayed on a TV
scree n. Any of the pages in the loop can
be accessed at random . However, because
of the endless- loop format, it takes time
for eac h page to come aro und in the loop.
The rate averages about I.75 pages per
second per VB I line use d . So there is a
slight delay between the time the page
number is entered and the time that page
appears on the screen. Tha t imposes a
practica l limit to the number of page s a
teletext service (or magazi ne) can offer.
Mo st teletext services offer from 100 to
200 pages , whic h tra ns lates to an average
de lay of about 4 seconds. Some pages ,
such as indexes, are tra nsmitted more than
once within the loop so tha t they will
come up faste r.

FIG. 1-YOU NEED A DECODER to view teletex t,
but not to detect the presence of teletext, whi ch
can be clearly seen in a TV signal's VBI.

How teletext works
Teletext text and graphics are transmit­

ted as digital data squeezed into a broad­
ca st te levi s ion s igna l in the VBL or
Vertica l Blanking In terval (which is the
time at the end ~of each televi sion field
when the cathode-ray beam is cut off
whi le it return s to start the next field .)

You can see the VBI as a black bar
whe n the picture ro lls vertically. And by
looking at the VBL you can see if a par­
ticular TV signal is carrying teletext da ta .
Of course, you won' t be ab le to see the
actual teletext da ta in a readable form , but
you can see the presence of teletext by
rolling the TV picture until you can see.
the VB I. If it' s smooth and steady, there's
no teletext. But if teletext data are present ,
you will see-as you can in Fig . I-sever­
al lines of dan cin g white dot s in the VBI.

Teletext isn 't the onl y information that
the VB I is used to tran smit. Other uses for
the VB [ inclu de clo sed-caption informa­
tion (which is anot her form of teletext),
VIR (Vertical In terval Reference) auto­
mat ic co lo r-balance informa t ion, and
V[TS (Vertical I nterva l Te st Si gna l)

plus an unknown number of TVRO
owners .

In addit ion to simply connecting Elec­
tra to WTBS and SPN, Sat ellite Syndi­
ca ted Systems also produce s a te letex t
magazine of the ir own ca lled Cabletext.
Cabletext is a business-or iented serv ice
with 11 pages of NYSE, AMEX, and OTC
stock prices , delayed by as little as 15
minu tes, plus a long "rolling page" of
other stock information and bu si ne ss
headlin es . Both Cabletext and Electra are
available on WTBS and SPN simulta­
neously, Electra on page s 100 to 199, and
Cabletext on pages 201-212 .

ln addition to the ser vices we have
mentioned , a number of others services
and test programs have been or are avail­
able from the networks and some local
broadcasters . CBS, for exa mp le , has had
a service ca lled Extravision for some
time , and the public TV stat ion WGB H­
Boston had a service for a while, but nei­
ther used the Wor ld System Teletext stan­
dard . Instead , both used the NABTS
(North American Basic Teletext Specifica­
tion) system , which requires an expen sive
decoder. While t he capabi li ties of
NABTS teletext are more powerful than
those of World System Teletext, the ex­
pen se of the decoders has kep t it from
becoming popular. NBC, which had been
broadcasting a NABTS serv ice for almost
2 years, discontinued its participation in
teletext service in ea rly 1985 . The reason
given was that teletext technology for the
con sumer-namely the availabi lity of af­
fordab le decoder-had not progressed as
quick ly as had been anticipated , and that
the re wa s litt le chance of affordab le
NAB TS decoders becoming availab le in
the foreseeable future.
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need to do is add a power supply, video
and audio input buffers, a remote-control
circuit, an ROB-composite video en­
coder, and a video switching and output
circuit. We' IIlook at each ofthose circuits
separately.

The schematic for the power supply is
shown in Fig. 5 . The supply has a con­
ventional design that uses LM7805T and
LM7812T regulators to produce the +5
and + 12 outputs that are required by the
rest of the decoder circuit. Since those
regu lators must be able to supply about
250 milliamps each, you must use heat­
sinks with them .

The audio buffer (Fig. 6) and video
buffer (Fig . 7) are also conventional in
design. Their primary purpose is to
provide signals of the proper level and
polarity to the module and output circuit­
ry. They also protect the decoder against
excessive input voltages . Note that the
AUDIO IN and AUDIO OU T jacks are simply
connected together to form a built-in "Y"
connector; that simplifies hookup to some
tuner/monitor combinations . The audio
signal plays no part in the decoder's oper­
ation. (Remember-the teletext informa­
tion is transmitted in the vertical-blanking
interval.) However, an audio input is
provided so that it can be modulated on
the RF output. If the decoder's composite
video output is used instead , the audio
connection can be made direct ly from the
tuner to the monitor.

One very convenient feature of the de­
coder is that it offers wireless (infrared)
remote control. The schematics for the
remote-control transmitter and receiver
are shown in Fig. 8.

The transmitter circuit is based around
the Signetics SAA5000 transmitter-en­
coder IC The SAA5000 requires very few
external components-all that's needed
for the keyboard are normally open push­
button switches and pull -down resistors .

R

G

y

B

BLANKING

------ - ...,
VM6780/2 I

I
I
I

II
0 + 12V

+ +.... T1 C27
15VACI1A C25 C26 22j.1.F

2200j.l.F 0.1 16V
25V TANT

+5V

+
C28

2200j.l.F C29
16V 0.1

....

TIMING

FIG. 5-THE POWER SUPPLY for the decoder uses a conventional design. Note that heat sinks are
needed for the regulators, which must supply about 250 milliamps each . The power sw itch used in the
prototype had a buill-in pilot lamp.

The decoder circuit
The Mullard module was developed

prim arily to be used in " teletext-ready"
TV sets. But as we saw in the block di­
agram in Fig. 2, it can be used as the heart
of an exce llent set-top decoder. All we

RAM Ie's, they are read out by the
SAA 5050 Teletext Read-Only Memory
(TRaM) IC , which produces an ROB
video signal from the data. All timing
information and signals for the module
a re produc ed by th e fifth IC, the
SAA 5025D TIming Chain (TIC).

In addition to the ROB outputs , the
. Mullard modul e has several specialized
outputs that are used to simplify its inter­
face to a TV or other outl ying circuitry.
Only two of those , After Hours Sync
(AHS ) and Picture ON (PaN) are used in
this decoder.

SAA5010112
REMOTE
RECEIVER

ADDRADDRi
TIMING

TIMING I
I
IL J

FIG. 3-THE DECODER MODULE contains all the actual teletext decoding circuitry. This simplified
block diagram does not show many of the specialized control outputs of the module.

FIG. 4-THE TELETEXT DECODER MODULE
comes pre-assembled from Mullard Limited of
Br itain .

output, and control circuitry by 29 pins
that are arra nged as four co nnectors,
which can be see n in the photo of the
module in Fig. 4 . A 2.8 volt P' P com­
posite -vid eo signa l is sent firs t to the
SAA 5030 Video Input Pro cessor (VIP)
IC, which locks onto the timing signals of
the video signal and extracts the teletext
data from the VBI. The data are sent to the
modul e ' s m a ster con t ro l IC , th e
S AA 5040B Te letext Acqu isi t ion and
Control (TAC) IC The TAC separates the
character data from the address data and
stores each character in its correc t place in
RAM . Almost all funct ions of the module
are controll ed by the TAC, which, in turn ,
is controlled by an external remote-con­
trol input.

Because the teletext chip set was origi­
nally developed for 625 -line, PAL-stan­
dard TV, the data from the VIP must be
modified slightly before they are sent to
the TAC That's done by the SAA 5045
Gear ing and Ad dress Logic Ar ray
(OALA) IC.

Once the da ta are stored in the two
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about 6 volts . which the SAA5000 re­
quires .

The front end of the remote control re­
ce iver is also shown in Fig. 8 . That circuit
is not contained on the main board of the
teletext decod er, and it does not decode
any of the signals it rece ives . It merely
amplifies them to a level that is required
by the decoder IC on the Mulla rd decoder
mod ule.

Photo diod e 0 8 is biased by IC9 . TIle

JI
VIDEO

!!'!

R30
82

FIG. 7-THE VIDEO BUFFER. The buffered signal is sent to the video switch for TV display and to th e
mod ule for telete xt decoding of the VBI data .

code . The output pulses are differenti ated
by R6 L R62 , and C40. The negative­
go ing spikes are inverted by Q l2 and ap­
plied to the base of Q l3 thro ugh R63 . In
turn , Q2 turn s on the two infrared LEO ·s .
Capac itor C39 is includ ed in the c ircuit to
store the energy needed for the high -cur­
rent pulses .

The transm itter is handheld. and can be
powered direct ly by a 9-volt battery. Zener
diod e 0 6 reduces the battery voltage to

J4
AUDIO

OUT

C34
0.027

R48
4.7KPON

J2
AUDIO
!!'!

~ 12V --.- - - . - - - ---,

FIG. 6-THE AUDIO BUFFER. Note that decoder
has no need for audio, so the input goes str aight
through to the output. However the sound is
modulated for the RF output of the decoder. The
PON signal is used to blank the sound when the
decoder is in its teletext mode.

All the decoding is handl ed inside the Ie.
The o utput circ uit is also simple. The R-C
network (R59 and C37) that is co nnected
to pins 2 and 3 dete rmines the output bit
rate.

The output at pin 16 is a 24-bit serial

(f)

o
Zo
II:
l­
e>
llJ
-l
llJ

o
o
«
II:

All resistors V4 watt , 5%, unless other­
wise noted.

R1-4.7 ohms, Y2 watt
R2- R4, R6, R10, R1 4-R1 6, R37, R38,

R60, R62- 10,000 ohms
R5, R34-100 ohms
R7, R8-470 ohms
R9-27,000 ohms
R1 1-1 megohm
R12, R32, R4~1500 ohms
R13, R24, R48, R49-4700 ohms
R17, R26, R28-2200 ohms
R18-3300 ohms
R19-R23, R66, R71-1000 ohms
R25-10 megohms
R27-56,000 ohms
R29-120 ohms
R3~82 ohms
R31-15,000 ohms
R33-220 ohms
R35. R46--2700 ohms
R36, R43--68 ohms
R39-180 ohms, Y2watt
R41,R42- 2400 ohms
R44, R53-R58-33,000 ohms
R45-1800 ohms
R47-47,000 ohms
R50-270,000 ohms
R51-1000 ohms, trimmer potentiometer
R52-50,000 ohms trimmer potentiome-

ter
R59-220,000 ohms
R61- 560 ohms
R63-47 ohms
R64-27 ohms
R65-2.2 ohms, Y2watt
R67-22 ohms
R68-150,000 ohms
R69-100,000 ohms
R7Q-6800 ohms
Capaci tors
C1- 100 ~F, 16V electrolytic
C2-C4, C7, C8, C16, C17, C24, C26,

C29-0.1 ~F, ceramic disc

PARTS LIST
C5-33 pF, ceramic disc
C6, C38, C41, C43, C45-10 ~F, 16 volts,

tantalum
C9, C20-100 pF, ceramic disc
C10-C12-15 f.lF, 16 volts, tantalum
C13-47 pF, ceramic disc
C14, C23, C40 --0.001 f.lF, ceramic disc
C15, C18--Q.01 f.lF, ceramic disc
C19-10 pF, ceramic disc
C21-5-70 pF, trimmer capacitor
C22-not used
C25, C28-2200 f.lF, 25 volts, electrolytic
C27, C30, C31-22 f.lF,16volts, tantalum
C32, C33--33 f.lF, 10 volts, tantalum
C34--o.027 f.lF, dipped mylar
C35-1 f.lF,16 volts, tantalum
C36--0.47 f.lF, 16 volts, tantalum
C37-270 pF, ceramic disc
C39-330 f.lF, 16 volts, electrolytic
C42--o.0033 ~F, ceramic disc
C44--0.047 f.lF, ceramic disc
C46, C47-47f.lF, 16 volts, electrolytic
Semiconductors
IC1- SAA5010 remote-control receiver
IC2-C040138 dual Ootype flip-flop
IC3--74HCOO high-speed CMOS quad

NAND
IC4-MC1377 RG8-NTSC/PAL Video

Encoder
IC5-C040668 quad analog switch
IC6--LM7812T regulator, 12 volts
IC7- LM7805T regulator, 5 volts
01-Q3, 07-09, 011-8C548 (2N2222A)
0 4-06, 010 , 012-8C558 (2N3906)
0 13--2N2094
01-04-1N4001, 50 PIV, 1 amp rectifier
05-1N4735 6.2 volts, 1 watt, Zener
06--3.3 volts, Zener
07-1N4148
08-8PW50 infrared photodiode
LED1 , LE02-LD271 infrared LED
LED3--standard, red
Other com pon ents
L1-chroma coil (TOK0 16NNF/10624AG)

L2-400 nS delay line
L3--5 mH
S1- SPST push-on/push-oft, illuminated
S2-SPST miniature slide
S3-S23--SPST normally open pushbut-

ton
T1-117 volts to 15 volts, center tapped,

1A transformer
XTAL1-3.579545 MHz
RF modulator-Astec UM1285-8 RF vid­

eo modulator
Module- Mullard VM6780-2 teletext de-

coder module
Miscellaneous: Case, power cord, strain
relief, ribbon cable and connector plugs
(4, 6, 9, and to-ptn), Mullard module, RCA
jack, s-pin DIN socket, clip-on heatsinks,
IC sockets, hardware, heatshrink tubing,
etc.

A complete kit of part s (No. K-6315),
inclUding PC board, ca se, and all
parts-e-except those for the wireless
remote control circuit in Fig. 8 (a wired
remote control unit is substituted-is
available for $199.00 plus $10,00 ship­
ping from Dick Smith Electronics, lnc. ,
P,O. Box 8021, Redwood City, CA
94063; 800-332-537 3 (orders)
415-368-8844 (inqu iries). The fo llowing
parts are also available separately :
Case (No, H-2507), $12.95; Transformer
T1 (No. M2155), $5.95; PC board
(H-7001) $29.95 ; IC1 (No. Z-6900),
$12.95; IC4 (No. Z-2500), $1,90; XTAL1
(K-6031), $1.19; L1 (No. L-0521), $1.50;
L2 (No. L-0520), $4.95.
A complete kit of parts for the infrared
remote control (No. K-3425) is available
for $34.95 plus $2.75 shipping.

California residents must add 6.5%
sales tax. Orders outs ide U.S. must in­
clude U.S. funds and add 15% of mer­
chandise total for shipping.
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FIG.8-THE WIRELESS REMOTE CIRCUIT controls all the function s of the decoder except power. ICB
handles all the keybo ard -decoding and code generation functions for the transmitter. The front end of
the receiver c ircuit is shown ins ide the dashed box.
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gain of the IC is determined by the ratio of
the imp ed anc e at pin 3 to that at pin 6 . TIle
tun ed circuit connected to pin 3 is reso­
nant at the tran smitter 's frequ ency.

The preamplifier IC also limits and
level-shift s the output of the preampl ifier
stage to redu ce the effects of noise and
poor tran smi ssion co nditions. Th e IC also
co nta ins a peak detector that extrac ts the
data from the bit strea m and sends it out
on pin I. Note that LED3, which lights to
acknowledge the receipt of a message , is
no t part of the pr eamp lifier circ ui t.
However, it' s shown with the preamp be­
cau se it is also mounted off the main
board .

Oth er than power and gro und , there are
two co nnec tions from the preamp to the
main board. On e is the message-recei ved
signa l from the Mullard modul e , and the
oth er is the serial control data that are sent
to the module 's remote-c ontrol decoder
circuit , which is shown in Fig. 9 .

The heart of the decoder is ICI, the
SAA50l0/50l2 remote control receiver.
We won't discu ss the co ntrol format here
except to say that the system uses a dou­
bly-redundant 24-bit data stream for eac h
co mma nd, making it virtually erro r-proof,
We wi ll cover the vario us co mma nds in
detail next time .

One of the ICI 's contro l frequenc ies is
divided down by IC2, a 40 13 du al flip­
flop, and the resulting 2400 Hz ton e ca n
be sent to a transdu cer to provide an audi­
ble message-received signal.

Next time, we' ll finish up wit h the cir­
cuit and show you how to build the unit.

R-E

paN OUT

POWERTO
DECODER
MODULE

Rll

+ 5V + 12V

R3 R5
10K 100

R2 R4 R6
10K 10K 10K

CO DE
23 2 6 8 13

1 ICl
17 SAA5010/5012

12 20 18 19 15 16 R8
470

C37
Rl0

C3
0.001 C5 10K

0.1
33pF

....- REC
':"

+ 12V
+ 5V

BEEP

FIG. 9-THE REMOTE CONTROL DECODING CIRCUIT. IC1 decodes the signals that are sent from the
receiver fro nt-end to pin 22. It sends back a "message-received" signal on pin 16. IC2 provides a 2400
Hz signa l that can be used to drive a piezoelectric transducer for an audible signal that a message has
been received .
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Telephone Line Tester
HERB FRIEDMAN

Beat the telephone service guessing game with this simple
yet effective telephone-line tester.
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EVER SINC E THE BREAKUP OF AT&T, TH E

odds of getting a telephone circuit re­
paired on the first attempt are only 50-50 .
The problem is that now the telephone
lines are the responsibility of your local
telephone company, while the receiver it­
self is the responsibility of its supplier,
most often AT&T. If you contact the sup­
plier, and the problem is not in the tele­
phone, they won't help you. Similarl y, if
you call the local telephone company, and
the problem is in the telephone, you are
also out of luck . But this time there 's a
kicker-you can be billed $50.00 or more
for a " service" call . And you still won't
have a working phone .

One of the ways to avoid playing the
telephone-service guessing game , and
thus any unnece ssary and unconscionable
service charges, is to first , conduct your
own line tests , using the telephone-line
tester shown in Fig. 1. If the telephone line
passes its tests , any problems must be the
fault of the recei ver itsel f. If the line
doesn 't pass its tests, you can call in the
local telephone compan y secure in the
knowledge they won 't--or can't-stick
you for a service charge .

The telephone-line tester is intended for
the commonly used modular connector
system. To use the device you simply un­
plug the telephone from its modular con­
nector and substitute the tester 's con­
nector. It for some reason you want both
the tester and telephone to be simulta-

neou sly connected , you can use a Y­
adapter at the modular jack . If the tele­
phone uses the older 4-pin " block" con­
nector, you can use a modular-to-4 pin
block adapter ; those are available in both
single and Y versions.

What it tests
The telephone-line tester checks the

opera ting parameters of the telephone
comp any 's wir ing at the modular con­
nector. That includes the open circuit or
" on-hook" line voltage; the " loop " volt­
age, which is the line voltage when the
telephone is off hook (when the handset is
lifted from its cradle); the ringer voltage,
and the polarity of the line . The telephon e
line's voltage conditions are indicated by
a meter, and the polarity of the line con­
nections is indicated by an LED.

Normally, polarity is not a proble m be­
cause most standard telephones will work
regard less of the polarity of the DC volt­
age on the telephone line . (The purchase
of any telephone that is polarity sensitive
sho u ld be serio usly quest io ne d .)
However, reversed line polarity can inter­
fere with certa in kinds of switching equip­
ment , in particular, some of the low-cost
conference and multi-use switchers, so
we' ve provided for that test.

The voltage-level on telephone circuits
is 48-volts DC. The wires in the telephone
cables are color-coded, with the green
wire being the positive side, and the red

wire being the negative side . When there
is no load on the line , that is, when all
telephones in your home or office are on
hook , the measured voltage at your tele­
phone' s modul ar connector should be
greater than 40-volts DC, give or take a
smidgen.

Depending on your particular tele­
phone' s repeat coil , your telephone will
represent a DC load resistance of approx­
imately 190 to 250 ohms when it goes off
hook , meaning the handset is lifted from
the cradle. Since there is resistance in the
wiring between the central office and your
telephone, there will be a substantial drop
in voltage when your telephone goes off
hook. At that time , the voltage at the mod­
ular jack might be as low as 5-volts DC.
(A Bell System instrument, such as one of
the 500 series of telephones, will work
even if the line voltage approaches zero
volts.) For conventional service a loop
voltage of 5 or higher is considered ac­
ceptable.

A telephone is made to ring by super­
imposing a 90-volt, 20-Hz signal on the
line . Since a telephone ringer is always
connected across the line it represents a
continuous AC load on the line. Thus,
once again there will be a drop caused by
the resistance in the wires between the
central office and your phone . A 45-volt
RMS equivalent voltage at your telephone
is considered acceptable , althou gh 40
volts is sufficient to ring the phone.



FIG. 3-BECAUSE OF IT'S SMALL SIZE and relative simplicity, the foil pattern for the telephone -line
tester is shown here.
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Build ing the unit
The unit is assembled on the metal front

panel of a 15/s X 2518 x SYs-inch plastic
utility box. Except for the meter, all com­
ponents are installed on a 2 x 2Y4-inch
printed circuit board that is self-mounting
to the panel through SI's mounting nut
(see fig. 2). An appropriate foil pattern for
this project is shown in Fig. 3; the parts­
placem ent diagram for that board is
shown in Fig. 4. Note that the size of the
PC board and its layout aren' t really crit­
ical as long as the board fits inside the
cabinet without interfering with the in­
stallation of the meter or the cabinet' s
internal panel-support posts.

While it is usually best to make circuit
boards using the photographic method ,
because of its small size, this board is an
exception. It is probably best to do this
layout by hand, using resist tape and resist
donuts. That 's because the board' s small
size and relative simplicity make the pho­
tographic method too expensive to justify.
That' s why we've shown the layout here ,
rather than in our PC service section as
usual.

There 's just one catch to that- very
thin resist tape is getting harder to find in
stores all the time. If you can't find the
proper tape, we sugges t you replace the
trace that sweeps around the SI contacts
with a length of No. 24 or No. 26 solid
insulated wire. That substitution has been
made in the author's prototype to show
you the proper routing of the wire. See
Fig. 2.

Potentiometers R2 and R3 are installed
on the foil side of the board so that they

of the meter's pointer depends on how
many ringers are connected across the
line. (Three or more of the old-fashioned
ringers can excessively load the ringing
voltage if the local telephone company
has not corrected for your ringer load.)

When Sl is closed the voltage range of
the meter is changed and a nominal load
resistance of 230 ohms (RS and R6) is
connected across the line to emulate the
off hook load of the telephone. If the
meter indicates LOOP OK, you can be cer- .
tain that you have sufficient loop voltage
for satisfactory telephone operation. If
you place another load on the line , per­
haps by taking an extension telephone off
hook, the meter reading will almost invar­
iably drop below the LOOP OK range . That
is perfectly normal; the line is operating
properly when a single loop load results in
a LOOP OK meter reading. That , by the
way, is how to test telephones for proper
connection. If lifting the handset causes
the meter reading to drop, you can at least
be certa in th at the tel ep hone's hook
switch is working and that the repeat coil
is connected to the line .

ment, two-wire service. Since the tester's
LED polarity indicator is always con­
nected when the tester is plugged in, the
instant the unit is connected you will have
an indication of the polarity. If it is cor­
rect- that is, if the green wire is the
positive side-and the red wire is the
negative side, nothing will happen. If the
situation is reversed, the LED will light.

With switch SI set for LINE/RING , both
Sl-a and Sl-b are open and the meter
indicates the condition of the line-voltage .
Any line voltage read ing in the LINE OK

range (more on the meter in a moment)
indicates a line voltage higher than 40­
volts DC. If the telephone is caused to
ring, either by using a ringback number or
by dialing from another phone , the meter
will indicate RING OK , and the LED will
pulse (indicating AC), if the ringing volt­
age/current is correct. The actual position

Ml
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FIG. 2-THE SMALL PC BOARDcan be secured
to the front panel of the cabinet via Sl 's mount­
ing nut. The board shown here is the author's
prototype.

How it works
The telephone-line tester shown in Fig.

I is connected to the telephone line
through modular connector PI . Although
a conventi onal teleph one modular-plug
has four connectors, the tester uses only
the two inside ones- the red and the
green. The yellow and black connectors
are not used for norm al, single-instru-

FIG. 1-BY PREVENTING UNNECESSARYSERVICECALLS, th is simple yet effective circ uit can save
you quite a bit of money.
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Testing the line
To test a telephone line simply set SI to

the LINE/ RING position and connect the
tester to the telephone line . If the LED
lights , the telephone company's wiring to
the connector is reversed (it does happen).
Note the meter rea ding- the pointer
should rest anywhere in the ok range (read
0.3 rnA or greater). Next , flip SI to the
LOOP position ; again, the meter should
read in the ok area. Finally, once again set
SI to the LINE/RING position and cause the
line to ring (perhaps by dialing from an­
other phone). The meter should read in the
RING OK range (greater than 0.4 rnA) and
the LED should blink becau se the voltage
applied to the polarity-tester circuit is AC.
If any of the tests produces anything but
the expected results, the problem most
likely lies in the telephone lines rather
than in the phone itself.

If you want to check out extension tele­
phones, set SI for a LOOP test and then lift
the handset of any phone ; the meter
should indicate less than the OK reading
when the telephone goes off hook . As we
said earlier, that is normal and shows that
the telephone is at least connected to the
line .

The telephone-line tester we've de­
scribed is limited ; it can not tell you pre­
cisely what 's wrong with your telephone
service . But it can at least tell you roughly
where the trouble lies, and hence who to
call to have repairs done . Considering the
high cost of an unnecessary service call,
that puts you way ahead in the game. R-E

LED still doesn't tum on you have proba­
bly made a wiring error. Once you've de­
termined that the polarity indicator is
working normally, return the power-sup­
ply conne ction s to normal (LED off).

Next , set the power supply to 5-volts
DC , flip SI to the LOO P position , and
adjust R2 until the meter's needle moves
to the LOOP OK reference line (reads 0. 3
rnA). Next , flip SI back to the LINE/R ING

position, adjust the power supply for 40­
volts DC, and adjust R3 until the meter
pointer is on the LINE OK reference line.

PARTS LIST

R1-4700 ohms, Y. watt, 5%
R2-10,OOO ohms, trimmer potentiome­

ter.
R3--50,OOO ohms, trimmer potentiome-

ter.
R4-100,OOO ohms, Y. watt, 5%
R5, R6-470 ohms, ~ watt, 5%
D1-D5-1N4003 silicon diode
LED1- jumbo red LED
M1--0-1-mA DC panel meter
S1- DPST, miniature, PC mount
P1-Modular telephone connector.
Miscellaneous-Cabinet, PC boa rd ,
wire, solder, etc.

R6

..,1-:-- "'-- R4

what It IS. That type of wire is called
" Litz" wire; it is very flexible, but it is
almost impossible to solder because the
fibers actually bum up before the connec ­
tion is made . To insta ll the Litz wires on
the printed -circuit board, light ly tin the
wire using a low-wattage (about 25 watts)
soldering iron . Then clip off the very end
of the wire so there 's no loose strand and
pass the wire(s) through its hole in the
printed-circuit board . Fold the wire flat
agains t the foil and then quickly solder it
in place . If you use too large an iron , or
too much heat (you keep the iron on the
connection too long), the wire will bum
up (tum black) and you 'll have to repeat
the whole thing until the Litz wires are
properly soldered to the printed-circuit
foils.

Once you've assembled the board (see
Fig . 6), install the meter in the panel ,
solder the two pieces of wire that will be
used to connect the circuit and the meter
to the PC hoard, and then secure the
printed -circuit board to the panel , using
SI's mount ing nut. Finally, connect the
free ends of the wire you previously in­
stalled to the meter ; be sure to observe the
proper meter polarity. To prevent the mod­
ular cord from eventually breaking at the
soldered Litz -wire connections , secure
the cord with a plastic cable clamp at one
of the meter's mounting screws.

previousl y mentioned. Cut the cord to the
length you want and then carefully trim
the insulation from the free end of the
green and red wires . Those of you who
haven 't worked with old headsets or tele­
phone equipment are in for a surprise ,
becau se the wires will appea r to be a
strand of copper wound around a cotton,
polye ster or silk thread. That' s exactl y

FIG. 6-THE COMPLETED PC board is shown
here.

Calibration
Set R2 and R3 to about mid-range, set

SI to the LINE/ RING position and then con­
nect a small variable DC power source
across the telephone line input. Adjust the
power supply for about 40-vo lts DC and
see if the LED turns on. If it does the
power supply conne ctions are reversed . If
it does not tum on , check its operation by
reversing the power connections. If the

~-R6­

" I I~
LE01®R6 RI5 L.:h..J~

' R3 R2 +
0 1 - R4-q, rr ,
---W-~ I I I I I I •

04 I I I I I I Ml _
~ --.r- LJ.. .J LI..-.J

03 02 - Rl-

FIG. 4-PARTS-PLACEMENT DIAGRAM for the
telephone-line tester. The foil pattern can be
found in our PC service section, elsewhere in
this issue.

can be accessed without dismantling the
project. A ll ot he r co m po ne nts are
mounted conventiona lly on the "compo­
nent" side of the PC-board . To ensure that
the LED passes through the panel when
the printed-circuit assemb ly is installed,
position the LED so that there is 7/s-inch
between the printed circuit board and the
bottom of the LED before you solder its
leads. When the assemb ly is secured with
Sl's mounting nut , Y4to Yz of the LED will
protrude through the front pane l.

You might be tempted to substitute a
single 230-ohm resistor for R5 and R6.
Don' t do that! The loop load must be rated
for I watt, and that is most easily accom­
plished by using two parallel-connected
half-watt standard-value resistor s.

Meter MI in our project is a O-I-mA
DCmeter; those are available from almost
any electronics supplier. If you want to
dress up your project, you can create a
meter scale simi lar to the one shown in
Fig . 5. If you do that, the LINE OK and
LOOP OK ranges should begin at 0.3 rnA.
The RING OK range should begin at 0.4
rnA. Once you 've drawn the scale, 're­
movethe meter's plastic cover. Then, tak­
ingcare not to bend or otherwi se damage
the meter's need le, glue the new scale in
place.

The modu lar connecting cord can be
salvaged from some old telephone gear, or
you can get a replacement cord at your
local telephone store . With rare excep­
tions, the cord will have four wires; you
will use only the green and red ones, as

FIG. 5-IF YOU WANT to dress-up the meter, a
new scale, similar to the one shown here, can be
made. If you choose to do that , be sure that the
LINE OK and LOOP OK reference lines fall at the 0.3
mA mark; the RING OK range begins at 0.4 mAo
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Are gravitational waves the source of noise in electronic devices ?

The author believes so, and describes a simple circuit to detect the waves.

GREGORY HODOWANEC

EINSTEIN PREDICTED THE EXISTENCE OF

gravity waves- the counterpart of light
an d radio waves-many years ago.
However, he predicted the existence of
quadrature-type gravity waves . Unfor­
tunately, no one has been able to detect
quadrature-type gravity waves.

Consequently, the author developed ,
over the years, a new cosmology, or theo­
ry of the universe , in which monopole
gravity waves are predicted. The author's
theory does not preclude the existence of
Einsteinian gravity waves, but they are
viewed as being extremely weak, very
long in wavelength, and therefore very
difficult to detect unequ ivocally. Monop­
ole signa ls, however, are relatively strong,
so they are much more easily detected.

Monopo le gravity waves have been de­
tected for many years; it's just that we' re
used to calling them IIf" noise" signals or
flicker noise. Those noise signals can be
seen in low-frequency electronic circuit s.
More recently, such signals have been
called Microwave Background Radiation
signals (MBR); most scientists believe
that to be a relic of the so-called " big­
bang" that created the universe .

In the author's cosmology, the universe
is considered to be a finite , spherical,
closed system; in other words, it is a black
body. Monopole gravity waves " propa­
gate" any distance in Planck time, which
is abou t 10-44 seconds ; hen ce , their
effects appear everywhere almos t in­
stantaneo usly. The sum total of back­
ground flux in the universe gives rise to
the observed microwave background tem­
perature, in our universe , of about 3°K.

Sources of monopole gravity waves in­
cl ude co mmmon as trop hysica l ph e­
nomena like supernovas , novas, star­
quakes, e tc ., as we l l as eart h ly
phenomena like earthquakes, core move­
ments, etc. Those sorts of cosmic and
earthly events cause detectable temporary
variations in the amount of gravitational-

The author has developed a new cos­
mology that predicts the existance of a
new type of gravitational signal. We are
publishing the results of some of his ex­
periments that back up his theories in the
hope that it will foster experimentation as
well as alternate explanations for his re­
sults.

impulse radiation present in the universe .
Novas, especially supernovas (which

are large exploding stars), are very effec­
tive generators of oscillatory monopole
gravity waves. Those signals have a Gaus­
sian waveshape and a lifetime of only a
few tens of milliseconds. They can readily
impart a portion of their energy to free
particles like molecules, atoms, and elec­
trons.

The background flux, in general, is fair­
ly constant. Variations in the background
flux are caused by the movements of large
mass concentrations like galaxies, super­
galaxies, and black holes. Those move­
ments crea te gravitational " shadows,"
analogo us to optical shadows. When the
Earth-moon-sun alignment is just right,
the gravitational shadow of a small, high­
ly conce ntrated mass-a black hole , for
example---ean be detected and tracked
from the Earth . So, keeping those facts in
mind , let's look at several practical meth­
ods of detecting gravitational energy.

Electrons and capacitors
As stated above, gravity-wave energy

can be imparted to ordinary objects . Of
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An improved detector
Adding a buffer stage to the basic cir­

cuit, as shown in Fig . 4, makes the detec­
tor easier to work with. The IC used is a
common 1458 (which is a dual 741). One
op-amp is used as the detector, and the
other op-amp multiplies the detector 's

current-to-voltag e converter is a nearly
lossless current-measuring device . It
gives an output voltage that is propor­
tional to the product of the input current
(which can be in the picoampere range)
and input resistor RI . Linearity is assured
because the non-DC-connected capacitor
maint ains the op-amp 's input terminals at
virtual ground.

The detector's output may be coupled
to a high-impedance digital or analog
voltmeter, an audio amplifier, or an os­
cillo scope . In addition, a chart recorder
could be useful to record the DC output
over a period of time , thus providing a
reco rd of long-term " shadow-drift "
effects. Resistor R2 and capacitor C2 pro­
tect the output of the circuit ; their values
will depend on what you' re driving. To
experiment, try a IK resistor and 0.1 J..lF
capac itor.

The output of the detector (Eo ) may
appear in two forms , depending on
whether or not stabilizing capacitor Cx is
connected . When it is, the output will be
highl y amplified II! noi se s ignals, as
shown in Fig. 3-a. Without Cx, the circuit
becomes a " ringing" circuit with a slow­
ly-decaying output that has a resonant fre­
quen cy of 500--600 Hz for the component
values shown. In that configuration, the
circuit is a Quantum Non-Demolition
(QN D) circuit , as astrophysicists call it; it
will now actually display the amplitude
variations (waveshapes) of the passing
gravitational-impulse bursts , as shown in
Fig. 3-b.

An interesting variation on the detector
may be built by increasing the value of
sensing capacitor CI to about 1000--1600
J..lF. After circuit stability is achieved, the
circuit will respond to almost all gravity­
wave signals in the universe . By listening
carefully to the audio output of the detec ­
tor you can hear not only normal II! noise ,
but al so many " mus ica l" sounds of
space, as well as other effects that will not
be disclosed here .

R5 OUTPUT
lOOK

R2
1.5 MEG

Rl
SOOK

FIG. 4- A BUFFERED OUTPUT STAGE makes
the gravity-wave detector easier to use.

b

FIG. 3'-DISPLAY OF GRAVITY·WAVE SIGNALS from the circuit in Fig. 2 reveals 1m signals (a) and
amplitude-modulated astrophysical events (a).

fully-dischaged 1000- J..lF, 35-volt elec­
trolytic capacitor broadside on a hard sur­
face from a height of two or three feet.
Then measure the voltage across the ca­
pacitor with a high-impedance voltmeter.
You will find a voltage of about 10 to 50
mY. Drop the capacitor several times on
opposite sides , don ' t let it bounce, and
note how charge builds up to a saturation
level that may be as high as one volt.

In that exper iment, the energy of free­
fall is converted to polarization energy in
the capacitor. The loosely-bound elec­
trons are literally " jarred" into new polar­
ization posi tions . In a similar manner,
graviational impulses from space "jar"
electrons into new polarization positions.

Here 's another experiment: Monitor a
group of similar capaci tors that have
reached equ ilibrium condi tions whi le
being bathed by normal background grav­
itational impulses. You'll observe that ,
over a period of time , the voltage across
all those open-circuited capacitors will be
equal, and that it will depend only on the
average background flux at the time . Tem­
perature shou ld be kept constant for that
experiment.

I interpret those facts to mean that a
capacitor develops a charge that reflects
the monopole gravity-wave signals exist­
ing at that particular location in the uni­
verse. So , although another device could
be used , we will use a capacitor as the
sensing element in the gravity-wavedetec­
tors described next.

The simplest detector
Monople gravity waves generate small

impulse currents that may be coupled to
an op-amp configured as a current-to-volt­
age converter, as shown in Fig. 2. The

R

GND

C2
SEE TEXT

- 9V

0000000
888888G

000000 0
8 G G G8 G 8

FIG. 2-A BASIC GRAVITY-WAVE DETECTORis
very simple. The charge build-up on capaci tor
C1 due to gravity-wave impulses is ampli fied by
IC1 for output.
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GGGGGGG '%:

i =~+l;"
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I

IG G G G 8 GG~
b

r - - --- l~- -.,
I Rl Cx I DC
I 1.3 MEG 470pF I OUTPUT

+ 9V R2

SEE TEXT AUDIO

OUTPUT

special interest to us are the loosely-bound
electrons in ordinary capacitors. Perhaps
you have wondered how a discharged
high -valued electrolytic capac itor (say
1000 J..lF at 35 volts) can develop a charge
even though it is disco nnected from an
elec trica l circuit.

While some of that charging could be
attributed to a chemical reaction in the
capacit or, I beli eve that much of it is
caused by gravity-wave impulses bathing
the capacitor at all times. And the means
by which gravity waves transfer energy is
similar to another means of energy trans­
fer that is well known to readers of Radio­
Electronics: the electric field .

As shown in Fig. I-a , the presence of a
large mass near the plates of a capacitor
causes a polari zed alignment of the mole­
cules in the capacitor, as though an exter­
nal DC voltage had been applied to the
capacitor, as shown in Fig. I-b.

You can verify that yourself: Drop a

FIG.1-A CAPACITORCAN BE CHARGEDby
agravitational impulse (a), just as it may by
a DCvoltage (b).
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RHYSMONIC COSMOLOGY
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Ancient and Renaissance physicists
postulated the existence of an ali-per­
vasive medium they called the ether.
Since the advent of sub-atomic physics
and relativity, theories of the ether have
fallen into disuse. Rhysmonic cosmology
postulat es the existence of rhysmons ,
which are the fundamenta l particl es of
nature, and which pervade the universe,
as does the ether.

Each rhysmon has the attributes of
size , shape , position , and veloc ity ;
rhysmons are arranged in space in a ma­
trix structure, the density of which varies
according to position in the universe. The
matrix structure of rhysmons in free space
gives rise to the fundamental units of
length, time, velocity, mass, volume, den­
sity, and energy discovered by physicist
Max Planck.

Fund ament al postulates of the
Rhysmonic Universe can be summarized
as follows:
• The universe is finite and spherical.
• Euclidean geometry is sufficient to de­
scribe Rhysmonic Space.
• The edge of the universe is a perfect
reflector of energy.
• Matter forms only in the central portion
of the universe.

The matrix structure of rhysmons al­
lows the instantaneous transmission of
energy along a straight line, called an en­
ergy vector, from the point of origin to the
edge of the universe, where it would be
reflected accord ing to laws similar to
those governing spherical optics.

In Rhysmonic Cosmology, mass, iner­
tia, and energy are treated as they are in
classical mechanics. Mass arises, ac­
cording to the author, because "particles
in rhysmonic cosmology must be the re­
sult of changes in the 'density' of the
rhysmonic structure, since the universe is
nothing more than rhysmons and the
void."

In a "dense" area of the universe, such
as the core of a partic le, a number of
rhysmons are squeezed together. This
means that every particle has 0. corro
sponding anti-particle, or anarea of corre­
spondingly low densi ty. In addi tion , a
particle has an excess of outward-di­
rected energy vectors, and an anti-parti­
cle has an excess of inward -dire cted
energy vectors. Those vectors are what
we usually call electric charge.

Gravity is not a force of attraction be­
tween objects; rather, two objects are im­
pelled towards each other by energy
vectors impinging on the surfaces of those
objects that do not face each other. New­
ton's laws of gravitat ion hold, although
their derivation is different than in New­
ton's system.

Gravitational waves arise in various
ways, but, in general, a largeastronomical
disturbance, such as the explosion of a
supernova , instanta neously modulates
the rhysmonic energy vectors. That mod­
ulation might then appear, for example,
superimposed on the Earth 's gravita­
tional-field flux-and it would be detecta­
ble by circuits like those described here.

10:00

nents, like low-po wer op-arnps , es ­
pecially CMOS types, which have diodes
across their inputs to protect them against
high input voltages. Those diodes make
them much less sensitive to electromag­
netic radiation, so circuits that use those
devices may be used to detect gravity­
waves without shielding.

The circuit in Fig. 4 is the QND or
ringing type, but the feedback resistance
is variable from 0.5 to 2 megohms . That
allows you to tune the circuit to the natural
oscillating frequency of different astro­
physical events. Huge supernova bursts,
for example, have much larger ampli­
tudes, and lower frequencies of oscilla­
tion than normal supernovas and novas.
Hence you can tune the detector for the
supernova burst rate that interests you.
With the component values given in Fig.
4 , the resonant frequency of the circuit
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500

190

180

>
E

.1.
::>
c,
t-­
::>
o

--STAR EXPLODED HERE?

200

525

520

>
E

..!.
::>
c,
t-­
::>
o

output by a factor of 20. Potentiometer R3
is used to adjust the output to the desired
level.

When used unshielded , the circuits pre­
sented here are not only sensitive detec­
tors of gravitational impulses, but also of
electromagnetic signa ls rangin g from
50-500 GHz! Hence , these circuits could
be used to detect many types of signals ,
including radar signals.

To detect only gravity waves, and not
EMI , th e circuit sho uld be shie lded
aga inst all elec tromag netic radiation .
Both circuits are low in cost and easy to
build. Assembly is non-critical, although
proper wiring practices should be fol­
lowed . Initially, you should use the op­
amps specified; don 't experiment with
other devices until you attain satisfactory
results with the devices called for. Later
you can experiment with other compo-

8:00 PM 9:00 10:00

TIME

FIG.6-THE EXPLOSION OF A SUPERNOVAjust after 8:30 pm produced the sharp slope In this curve.

TIME

FIG. 5-THE SAME GRAVITATIONAL " SHADOW" passed the author's monitor location on two con­
secutive days at approximately the same time.
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PARTS LIST- SIMPLE DETECTOR
All resistors V4-watt, 5%.
R1-1.3 megohm
R2-see text
Capac itors
C1-Q.22 IJ.F
C2-see text
Cx-see text
Semi cond uctors
IC1-741 op-amp

PARTS LIST- BUFFERED DETECTOR
All fixed resistors V4-watt, 5%.
R1-500,OOO ohms
R2-1.5 megohms, potentiometer
R3-10,OOOohms, potentiometer
R4-5000 ohms
R5-100,OOOohms
Capacitors
C1-Q.22 IJ.F
Semiconductors
IC1-1 458 dual op-amp

Last, Fig. 8 shows a plot of the moon 's
gravitat ional shadow during the eclipse of
May 30, 1984. Note that the gravitational
shadow preceded the optical shadow by
about eight minutes! That gives credence
to our claim that gravitational effects
propagate instantaneo usly. Relatedly, but
not shown here , a deep shadow is con­
sistent ly detected whenever the center of
the galaxy appea rs on the meridian (180°),
hinting of the existence of a "black hole"
in that region .

Conclusions
In this article we discussed the high­

lights of a new theory of the universe that
predicts the existence of monopole gravity
waves. We then presented details of a cir­
cuit that can be used to detect monopole
gravity waves. The author has monitored
those signals for ten years with many dif­
ferent circuits , so is confident that you
will be able to duplicate those results .
Need less to say, the subject of gravity
waves is a largely unexplored one , and
there is much yet to be learned. Perhaps
this article will inspire you to contrib ute to
that knowledge . In your experiments , you
might consider trying the following: Op­
erate several detector circuits at the same
time and record the results . Separate the
detectors--even by many miles- and rec­
ord their outputs . In such experiments ,
the author found that the circuits' outputs
were very similar. Those results would
seem to count out local EMI or pure ran­
dom noise as the cause of the circuit re­
sponse .

For more information on the subject of
gravity you might consult Gravitation , by
C. Misner, K. Thome, and 1. Wheeler,

. published by W. H. Freeman and Co. ,
1973. Also, the article, " Quantum Non­
Demoli tion Measurements" in Science,
Volume 209, August I, 1980 contains
useful information on the QND type of
measurement used here. R-E

8:25 PM

MOON'S MAX.
@ - OPTICAL SHADOW

(= 12:45 PM)

~BLACK HOLE?

that was repeated exactly the next day, but
four minutes earlier, The pattern was fol­
lowed for several weeks, moving four
minutes earlier per day. That confirms the
observation that the burst response of the
detector was related to our location on
earth with respect to the rest of the uni­
verse, The change offour minutes per day
corresponds with the relative movements
of the earth and the body that was casting
the "shadow."

The plot of Fig. 6 appears to be a super­
nova, probably in our own Galaxy, caught
in the act of exploding. The plot of Fig. 7
was made four days after another super­
nova explosion; that plot reveals that that
supe rnova left a well-developed black
hole and "ring" structure. You may find it
interesting to consider that visual indica­
tions of those supernovas will not be seen
for several thousand years! As such, it
might be "quite a while" before we get a
visual confirmation of our suspected su­
pernova!

--- ONSET OF "SHADOW"

MOON'S MAX.
GRAVITATIONAL "SHADOW" -­

(= 12:35PM)

8:15 PM
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can be varied between 300--900 Hz , The
circuit of Fig. 4 , or a variant thereof, was
used to obtain all the experimental data
discussed below.

In additio n, the circuits that we've de­
scribed in this article were built in an
aluminum chassis and then located within
an additional steel box to reduce pickup of
stray EM!. Power and output connections
we re m a d e th r ou gh fi lter- ty pe
feedthrough capacitors ,

In the QND mode, coupling the detec­
tor's output to an audio amplifier and an
oscillosco pe gives impressive sound and
sight effects. Fluctuations generally re­
flect passing gravitational shadows . The
author has taken much data of the sort to
be discussed ; let' s examine a few samples
of that data to indicate the kind of results
you can expect, and ways of interpreting
those results.

740 , I I
7:00AM 12:00 5:00 PM

NOON
TIME

FIG. 8-ECLIPSE ON MAY30,1984 produced a gravitational shadow that preceded the optical shadow
by about eight minutes.

8:20 PM

TIME

FIG. 7-THE SHADOW OF A BLACK HOLE passed the Earth and produced the dip In the curve just
after 8:20 pm. That occurred four days after the explosion of a supernova that was detected on July 1,
1983.
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TWO (2)
NIFTY PROJECTS

Here are two nifty projects that are just perfect for this time of year! LAPRIOOLF

FIG. 2-WHICH ONE is the Frid -O-Matic? Only
your wife knows for sure.

FIG. 1-BLOCK DIAGRAM of the Frid-O-Matic.
Schematic is behind blocks.

maybe it just picked that time to bum out.
The Frid-O-Matic can be disconnected

by ripp ing out the wires to RYI.

The operation of the CheapModem is
quite straightforward. The output from the
computer's serial port is fed to two ampli­
fiers-a straight-throu gh one and an in­
verting one , and coupled from each to a
small buzzer. The buzzers have different
pitches and correspond to the logic highs
and logic lows that are output by the serial
port .

Both buzzers are mounted inside a res­
onating chamber, which is connected by a
flexible conductor to a similar resonator at
the receiving computer. A phono car­
tridge or other suitable pickup is mounted
in that resonator and connected through a
pair of 567 tone decoders to that compu t­
er 's serial port .

The electronic part of this project is
elementary, and the circuits can be found
in almost any project book . The real se­
cret of the CheapModem is in the reso­
nators and in the selection of the correct
flexible conductor. Both rigid and semi­
rigid resonators have been tried, and each
type has its own advantages. Semir igid
resonators, in the form of waxed or plas­
ticised cardboard containers are more
efficient than the rigid , or tin-can, sort,
but are not as durable . They are, however,
easier to open and empty, and for' that
reason may be preferred . The final choice
is up to you, and may well be based on
your eating habits or just on what's on sale
at the supermarket. Several suitable reso­
nators are shown in Fig. 3.

The flexible conductor is perhaps the
most important part of this project. A
number of materials were evaluated,
among them wirewrap wire, UHF hard
line, and a slinky. The last worked well ,
but was found to be prone to interference
from ambient noise , which led to trans­
mission errors. In the end, the most effec­
tive in terms of its price/performance ratio
was found to be dental floss. Dental floss
is also easy to knot , and a good knot is
vita l to the proper performance of the
CheapModem .

A maximum reliable transmission rate
of 1.25 baud was achieved in the author 's
prototype. While a higher speed would
have been more useful , for the price you
can' t argue. And you get to eat what was
in the cans or containers. R-E
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Build the CheapModem
Co mputer- to- computer communica­

tion can be an expensive proposition , and
sometimes it isn 't worth the investment in
equipment. Here' s a short-haul modem
)Iou can build . It 's almost free !

FIG. 3-AFTER MUCH TRIAL-AND-ERROR ex­
perimentation, It was found that the best reso­
nator Is usually determined by what happened
to be on sale at the supermarket this week. Sev­
eral good resonators can be found In this pho­
tograph.

FOR DECADES, MANKIND HAS BEEN BOTH ­

ered by the question: "What happens to
the light in my refrigera tor when I close
the door? Does it go out, or does it stay on
all the time?" Those claiming to be in the
know will tell you that, "You know, it
goes the same place your lap does when
you stand up," or that it's controlled by
the-Iittle-man-who-wasn ' t-there .

Don't you believe them! After all, how
did they find out? Well , now you can learn
once and for all just what does happen to
your refrigerator light when you close the
door by building the Frid-O-Matic (pro­
nounced " fridgeornatic" ). This simple­
to-use device , easily built from widgets,
th ingam abobs , and wha tchamacalli ts
found around the house , will give you the
definitive'answer and make you the talk of
the neighbo rhood.

The Frid-O-Matic works on the princi­
ple that "what you see is what you get,"
which can also be stated as " never give a
sucker an even break ." As shown in Fig.
I, a DASCR (Dark Activated Silicon Con­
tr oll ed Recti fer ), aime d at th e re ­
frigerator's interior light , monitors that
device 's state at all times. As long as that
light is on the Frid-O-Matic remains inac­
tive , but when (and if) the interior light
goes off the DASCR latches , conducting
voltage to norm ally closed relay RYl ,
which is wired in series with the interior
light's power source . If the light goes on,
the relay is energized, causing it to go off.

The Frid-O-Matic can be built using
point-to-point , perforated construction
board, or PC board techniques. A five- or
twelve-volt power supply can be used, de­
pending on the coil voltage of RYI. The
entire device can be housed in an empty
milk or orange juice container so as to
blend inconspicuously with the usual con­
tents of your refrigerator (see Fig. 2).

Using your Frid-O-Matic is easy . With
the side of the juice or milk container
co ntai ning the DASCR faci ng the re­
frigerator's interior light , carefully close
the refrige rator door. The next time you
open it, if the interior light goes on, that is
an indication it was never off. If, however,
it does not light , that is an indication that
it did go off when the door was closed
(aha !), or when you weren ' t looking. Or
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Today, microprocessors are used in everything from microwave ovens to automobiles to home
computers. They 've come a long way in a few short years .

ROBERT GROSSBLATT, CIRCUITS EDITOR

NA MES LIKE UN IVAC AN D EN IAC HAVE M Y­

stical connotations for some of us . Vi­
sions of huge rooms filled with glowing
tubes and punched cards dance before our
eyes, and our ears fill with the all-pervad­
ing murmur of massive air-condi tioning
systems . We remember star ing awe­
struck as those giant computers flexed
their el ectronic mu scl es to produce
printed portraits of George Washington .
(Wow!-Editor)

Those machines aren't really part of
microcomputer his tory-they're part of
its pre-history. Microcomputer history
really began one day in the earl y 1960's
when Jack Kilb y of Texas Instruments
made the first integrated circuit. After it
was shown that an entire circuit could be
fabricated from a single solid chunk of
semi-conductor material, the stage was
set for the development of the micro­
processor. But things did n' t really take off
until the early 1970's.

Several important events occurred in
1970:
• The developme nt of Large Scale Inte­
gration (LSI) techniques made it possible
to fabricate a complete circuit on a single
piece of silicon.
• Memory techno logy matured to the
point that standard products became
widel y available .
• A huge market opened up for hand­
held calculators .

A year later Intel introduced a genera l­
purpose IC that did just about everything
necessary needed to support calculator­
type operations. Intel called that IC the
4004; it had a four-bit data path, and it was
the first microprocessor.

First generation microproce ssors were
designed for specific applications. The
4004 was desig ned to handle calculator
logic , and the eight-bit 8008 , introduced a
year later, was designed to control an in­
telligent terminal.

Intel 's IC' s were designed at a time
when memory was very expensive. Con­
sequently, from the beginning , their mi­
croprocessors relied heavily on internal
registers to store and transfer data. As
shown in Fig. I , the 8008 's six storage
registers are eight bits wide, and the pro­
gram counter is fourteen bits wide . That
limited the 8008 to 16K of directly ad­
dressable memory. Further, the interna l
stack is only seven words deep. That 's fine
for a controller, but it really limits use of
the 8008 as a computer.

The microcom puter industry rea lly
came into its own with the second genera­
tion of microprocessors: Intel 's 8080 and
Motoro la's 6800 . Although both are mi­
croprocessors, their design philosophies
are radica lly different.

Intel increased power in the 8080 by
moving the stack itself to external memo­
ry, and by giving it a sixteen-bit stack
pointer. As shown in Fig. 2, the 8080 also
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FIG.3-MOTOROLA'S 6800 emphas izes qu ick memo ry access at the expense of few interna l registers.

FIG.1-THE FIRST8-BIT MICROPROCESSOR,Intel's 8008,had an internal seven-byte stack, and it was
lim ited to 16K bytes of memory.

FIG. 2- THE FIRST GENERAL-PURPOSE MICROPROCESSOR, Intel 's 8080, features an eight-bit
accumulator and three general-purpose sixteen-bit registe rs.

STACK1
STACK2
STACK3
STACK 4

STACK5
STACK 6
STACK7

Zilog's zao
From the moment it appeared , the Z80

data on paper tape or cassettes. Floppy
disk drives had just begun to appear when
Gary Kildall , a consultant working for
Intel. developed CP/M. a Disk Operating
System (DOS) for Intel's 8080 . When Im­
sai licensed CP/M and began distributing
it. the home computer market exploded.
Since CP/M was just about the only DOS

. available, the 8080 became the micro­
processor of choice for most home com­
puters .

Because ofthe popularity of CP/M, any
heir to the 8080's throne would have to
have an instruction set compat ible with
that microprocessor. Since most of the
software available for home comp uters
was coded in the 8080 's native tongue,
microprocessor manufacturers realized
that it was a matter of simple economic
survival to make sure that such software
would run on any new microprocessor.

By the time that the second generation
of microprocessors began winding down,
the home-computer market was an eco­
nomic reality. CP/M gave birth to a variety
of sophisticated systems-programming
languages , and user-oriented application
programs began to fill the market. That
caused more CP/M computers to be sold
and more programs to be written for them.
Then, when major manufacturers like
IBM and Xerox began adopting CP/M for
use in their products , the stage was set for
the birth of the third generation of micro­
processors .

Intel introduced the 8085, an improved
version of its 8080, and then upgraded
that with the 8085A. The old 8080 re­
quired three voltages to operate : + 12,
+ 5 and - 5. The 8085A required only
+ 5 volts , and a much simpler clock cir­
cuit now sufficed. In addition, a series of
new interrupt and 110 signals were tied to
various pins on the IC-in an attempt,
perhaps , to simplify the complex I/O set­
up of the 8080.

Unfortunately, Intel paid a high price
for that increased flexibility. Because they
dedicated so many pins to I/O, and be­
cause they remained locked to a standard
forty-pin package, the data bus had to be
multiplexed with the lower eight bits of
the address bus . And that meant that the
8085 would always need external latch­
ing. A big gripe with the 8080 was that it
needed extra support lC' s (an 8224 Clock
Generator and an 8228 System Contro l­
ler); and since the 8085 also needed at
least an eight-bit latch and some decod­
ing, the 8085 never became as popular as
Intel had hoped . However, a CMOS ver­
sion became available relativel y early;
Tandy used it in their portable computers,
and that prevented it from becoming total­
ly obscure. But perhaps the real reason for
its lukewarm reception was that it was
introduced three years after the Z80 .
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In 1973 the microcomputer industry

was rather limited. First-generation mi­
cros like the Altair and the Imsai stored

Also, the processor goes to location 0000
for its first instruction after power up and
after reset.

The 6800, on the other hand, has a
special set of two-byte "zero page" ad­
dressing instructions that allow page
zero-the first 256 bytes of memory-to
be accessed rapidly. All other address in­
structions are three bytes long . That
makes zero-page real estate valuable­
the microprocessor can address page zero
locations in two-thirds the time it can ad­
dress locations in other pages . Since zero­
page addresses are, in a sense, the 6800's
substitute for registers, the operating sys­
tem is put at the top of memory. When a
6800 is first powered up, it goes to address
FFFE for its first instruction .

The Motorola and Intel design philoso­
phies have shaped the architectures of just
about all microprocessors that have fol­
lowed, down to the latest sixteen- and
thirty-two bit microprocessors.
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has three sixteen-bit registers in addition
to the program counter, which was itself
increased to sixteen bits . That gave the
8080 the capability of addressing the now­
familiar 64K of external memory.

Motoro la's 6800 was designed along
different lines altogether. Instead of em­
phasizing internal registers, temporary
data storage occurs in external memory,
and the microprocessor has only enough
registers to keep track of where things are .
Other than the primary and secondary ac­
cumu lators , the only "data" register in
the 6800 is an index register that is used as
a counter, and to do indexed memory ad­
dressing . The 6800's internal structure is
shown in Fig. 3.

There are advantages and disadvan­
tages to both design philosophies . For ex­
ample, the 6800 must access memory
much more often than the 8080, but it can
do that much more rapidly than the 8080
can . But by far the most important con­
sequence of the difference in those IC's is
in overall memory organization.

To the 8080 , all addresses are the
same-it takes the same amount of time
to access any location in its 64K range.
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FIG. 4'-ZILOG'S Z80 has the-same registers as the 8080, but it provides a duplicate registe r set for
quick response to interrupts.

8·BIT REG ISTERS

FIG. 5-MOS TECHNOLOGY'S 6502 has no general -purpose 16·bit registers, but it has the most
flexible addressing schemes of all the early eight·bit processors.
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Microprocessor Speed

Howfast a program runs on your com­
puter depends on more than just its clock
speed . The clock frequency determines
microprocessor speed , but the instruction
set , as well as the way a program is writ­
ten ,determine how fast a program runs.

Mostofa microprocessor's timeis spent
accessing locations in your computer's
memory, and the instruction that tells the
microprocessor to do that can be two, four
or even more bytes long. The overall
speed of your computer is a function of
how many cycles of the system clock it
takes to complete a particularinstruction.

A computer running at 8 Mhz will corn­
plete a four-byte instruction in exactlythe
same length of time that it takes a 2-MHz
computer to complete a one-byte instruc­
tion. Overa ll program exec ution speed,
therefore, depends on how much the mi­
croprocessor has to do and how quickly it
can do it. The same program running on
two computers with different micro­
processors will undoubtedly run at two
different speeds. Which runs faster de­
pends on what the program is asking the
microprocessor to do.

Some microprocessors have instruc­
tion sets that are quick at number crunch·
ing, while others are better at memory
access. In general , microprocessors with
internal registers , like the Z80, are better
at number crunching because they have
one-byte commands to manipulate reqis­
ter data. Microprocessors li ke the 6502,
on the other hand, whichdo most things in
memory, access that memory quicker
than the register-oriented type of micro­
processor. R-E

FIG. 6-MOTOROLA'S 6809 was intended to bridge the 8/16·bit gap; but it never really caught on, in
spite of its havin g some really powerful features.
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was a winner. It incorporated all the 8080
instructi ons as a subset of its own greatly­
exp anded instruction set. And that al­
lowed it to run all the ex isting 8080-based
software . In term s of hardware , the Z80
was designed acco rding to the Intel phi­
losop hy. Zi log maintained the register
struc ture of the 8080, but also adde d a set
of alterna te registers that duplicated the
main set, as shown in Fig . 4. The alternate
registers allow an increase in proc essing
speed because , during an interrupt , the
main reg isters can be swapped with the
alternates by using a fast one-byte instruc­
tion .

Co mbined with the other advantages it
had over the 8080-a single supply-volt­
age and a simple clock-the Z80 became
the upgrade for the 8080. It had built-in
fea tures that requ ired extra IC 's in an
8080-based system . The Z80, for exa m-

ADDR ESS INDEX Y

PROG RAM CO UNTER

STACKPOINTER

16·BIT REGISTERS

pIe , can refresh dynam ic RAM IC's auto­
matically.

One interesting point about the Z80 is
that , when it was first introd uced, Zilog
believed that the huge new instruc tion set
would be responsible for most sales of the
IC . As it turned out , 8080 code had be­
come the standard , and the Z80 's extra
instructions were , for the most part , ig­
nored . Intel , on the other hand , showed
awareness of that need for compatibility,
because the 8085 added only two instruc­
tion s to the 8080's repertoire .

The 6502
In 1975 MO S Technology introduced

the 6502. Just as the Z80 is a high-perfor­
mance version of the 8080 , the 6502 is a
souped up 6800-but with differences .
You can run 8080 code on a Z80 , but 6800
code is gibber ish to a 6502 . What the

6502 got fro m the 6800 was its design
phil osoph y. The 6502 is a top-down pro­
cessor ; its strength is in powerfu l address­
ing modes , rather than a lot of internal
registers . Among its advantages over the
6800 were: on-IC clock generator, an im­
proved instruct ion set , new addressing
modes , faster access to the stack, and
built -in BCD arithmetic .

At first glance , the 650 2's architecture
mi ght look lik e a step backward. As
shown in Fig . 5 , the sixteen-bit index regi­
sterof the 6800 was split into two eight-bit
registers, and the stack pointer is only
eight bits wide . That limits the stack to
256 bytes , but the designers of the 6502
decided that a 256- byte stack is more than
adequate for most applications . By limit­
ing its length , it could be placed in a
ded icated area of memory (100 to IFF ).
And that allowed the stack to be acces sed
very quick ly, which increased overall ex­
ecutio n speed. Sp litting the index register
allows both halves to be used indepen­
dentl y for some very powerful indexed
addressing modes .

What saved the 6502 from obscurity
was being chosen as the microprocessor
for the Apple , Atari, and Pet computers .
The huge successes enjoyed by thos e rna-
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FIG. 7-INTEL'S 8088/86, workhorse of the IBM PC, provides one-megabyte memory addressing
through the use of segment registers.
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example of how not to do it, TI used the IC
in its home computer, the TI99, but TI did
nothing to support out side developers .
When the computer failed to catch on,
Texas Instrument s let it die , and the
TMS9900 , essentially an IC ahead of its
time , died with it.

The second-generation design philo so­
phies of the 8080 family and the 6800
family showed up in third generation six­
teen-b it IC's. Intel released the 8086 and
8088 ; they 're direct descendents of the
original 8080 , so they emphasize the use
of internal registers for storing and manip­
ulating data . Zilog 's Z8000 is a more­
powerful , sixteen-bit version of the well­
establi shed Z80 . Motorola's 68000 , a
muscular, sixteen-bit version of the ne­
glected 6809, is more powerful than either
Intel 's or Zilog' s microproc essors. We'll
look at each in turn .

USER'S STACK POINTER
MICROPROCESSOR'S STACKPO INTER

PROGRAM COUNTER

32·BIT REGISTERS

The 8086 family
As we mentioned earlier, it takes more

than good design to make a silicon super­
star. Intel struck it rich when IBM jumped
into the home-computer market with a
machine based on the 8088 . Intel was a bit

/ surprised , as well. The 8088 is a watered­
down version of Intel's more powerful
8086. As shown in Fig . 7, the 8086 has a
number of 16-bit registers, but the 8088
has an eight-bit-wide data bus, and that
means that sixteen-bit data must be load­
ed into the microproc essor eight bits at a
time . That' s why it's called an 8/16 bit K' .
The 8086, on the other hand , is a true
sixteen-bit microprocessor.

IBM's cho ice of the 8088 was a serious
miscalculation of both their mark eting
ability, and the viability of the market.
One of the forgotten oddities of the IBM
PC is that it originally showed up in the
market with only 16K of RAM. The in­
credible ' popul arity of the PC led to the
development of huge amounts of applica­
tions software, and much mainst ream
eight-bit software was rewritten to operate
on the 8088 . Once again, Intel had pro­
duced the microprocessor that became the
industry standard .

Several new features showed up in the
new sixteen-bit series that had no counter­
part in their eight-bit predecessors . A
mult ipl y in struction was adde d (as
Motorola had done with the 6809), but it
could be used effectively only in the
8086 , The 8088 had a tough time handling
thirty-two bit results, so most IBM -PC
programmers do multiplic ation with the
tradition al shift and add approach , and
that slows the PC down drastically.

Although the 8086 and 8088 are stand­
alone microprocessors, Intel has some
support IC's that can speed things up. The
8087 Math Co-Proce ssor, for example,
does high-speed number crunching , and it
substantia lly increase s the computing
speed of the 8086. Note that the eight-bit
data bus of the IBM PC restrict s the
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with the 6809 that they used it in early
Maclntosh designs.

Fourth-generation microproce ssors
came about thro ugh refinements in IC
technology. The advent of Very Large
Scale Integration (VLSI) vastly increased
on-IC component dens ity. Results include
sixteen -bit microprocessors , 64K (and
larger) dynamic RAM's, as well as perfor­
mance upgrades for the previous genera­
tion of microprocessors.

Six teen bit microprocessors weren' t
really new. For example, TI 's TMS9900 ,
was a second -generation, top-down, six­
teen-bit microprocessor with two sixteen­
bit registers: a stack pointer and a program
counter. All other data storage occurred in
externa l memory. The TMS9900 has sep­
arate address and data buses because it
comes in a 64-pi n pac k age . The
TMS9900 is a powerful microprocessor,
and the way it was marke ted is a perfect

FIG. 8-MOTOROLA'S 68000, heart of Apple's Macintosh, is probably the most powerful sixteen-bit
microprocesso r on the market.
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chines transformed the 6502 into one of
the few silicon superstars.

The fo urth ge ne ration of micro­
processors began to emerge around 1980.
The home-computer market was a mam­
moth economic reality by that time, and
IC manufac ture rs were se lling micro­
processors as fast as they could make
them . The third generation's last gasp was
Motoro la's 6809 . It included advanced
addressing and a multip ly . instruct ion .
That instruction was innovative , unique ,
and it allowed a substantial increase in
program exec ut ion speed . The 6809 's
structure is shown in Fig. 6.

Unfortunately for Motorola , the 6809
came late in the history of microcornput­
ing , so few machines were designed
around that Ie. (Radio Shack 's Color
Computer is a notable except ion.-Edi­
tor) One interesting footnote to comp uter
history is that Apple was so impressed
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FIG. 9-ZILOG'S zaooo has not been very popular, in spite of powerful register and memory-address­
ing structures.

ARITHMETIC LOGIC
lik e the 8028 6 , a "virtual mem ory"
sche me , but its wider registers allow
some versions of the 68000 to manage
more than 4 gigabytes of memory.

The Z8000
The Z8000 from Zilog is a sixteen-bit

version of the Z80. It is a well-designed,
true sixteen-bit microprocessor with thir­
teen general-purpose sixteen-bit regi s­
ters , several stack pointers, and the ability
to address as much as sixteen megab ytes
of memory. The Z8000's organization is
shown in Fig . 9.

In spite of its potential, however, the
Z8000 has not enjoyed the popularity of
its eight-bit predecessor. When the Z80
hit the market, it was successful because it
was compatible with the 8080 . Unfor­
tunately, the 8086 and the Z8000 are total ­
ly incompatible .

Other improvements
The last major advance of the fourth

generation had to do with IC technology.
Faster versions of popular eight- and six­
teen-bit microproc essors began to appear.
The Z80 , whose origin al operating speed
was a mere 2.5 MHz, became available in
4- and 6-MHz versions (the Z80A, and
Z80B, respectively). The original 6502
ran at I MHz ; its upgrade, the 6502C,
runs at 4 MHz. Rockwell , NCR, and GTE
each came out with CMOS versions of the
6502, the 65C0 2, that uses less power,
runs faster, and has a larger instruction set
than the original.
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FIG. 1D-THE GENEALOGY OF THE FIRST FOUR GENERATIONS OF MICROPROCESSORS is indi­
cated here. What will be next? Stay tuned . ..

usefulness of the 8087 in that computer.
The 80186 and 80188 were introduced

by Intel in 1983 as upgrades of the 8086
and the 8088, respectively. Those two
IC 's took advantage of new VLSI tech­
niques, but didn ' t really represent any ad­
vance in pe rformance . However, they
include a lot of the support circ uitry for
tim ing and bus control that had to be done
externally with the earlier IC' s.

Intel 's 80286 , which IBM uses in its
PC/AT, is a major enhancement of the
8086 . Besides having an on-IC memory­
man agement sys tem, it has a "virtual
memory " mode in which the internal reg­
isters can generate 24-bit addresses . In
practical ter ms , this means that the 80286
can directly address as much as sixteen
megabytes of memory. By contrast, the
8086 can generate only 20-bit addresses,
and that allows it to address "only" one
megabyte of memory direct ly.

The 68000
Motorola 's 68000 is probably the most­

powerful sixteen-bit microprocessor to
show up on the market ; Apple chose to
use it for the ill-fated Lisa and for the

MacInto sh. Because its design is similar
to that of the 6800, it has a variety of
powerful addressing modes . Motorola
learned a few things from Intel , appar­
ently, because they added sixteen thirty­
two-bi t registers , as well as two stack
pointers--one for the user and one for
interna l housekeeping . Unlike most other
microprocessors, the 68000 doesn't have
a dedicated accumulator. Rather, any of
the data registers can be used as an ac­
cumulator. The 68000 's organization is
shown in Fig. 8.

Moto rola designed the instruction set
so that there could be as many as 64 ,000
instructions. The Intel IC' s, by way of
comparison, continued the 8080 's prac­
tice of limiting the IC to a maximum of
256 instructions . In fact, the 68000 has
only 56 basic instructions , but the IC's
addressing flexibility makes it easy for
programmers to access the full power of
the IC without having to remember sepa­
rate instructions for each specia l case .

One strength of the 68000 is the width
of its registers . If the 8088 is an 8116 bit
microprocessor, then the 68000 should be
ca lled a 16/32 bit microprocessor. It has,

The 65816
New microprocessors like Western De­

sign Center 's 65816 aim at higher speeds ,
better memory handlin g, and increased
comp atibility. The 65816 has a software­
selectable mode in which it can emulate a
6502, and it's the first sixteen-bit rnicro­
processor to use the mainframe technique
of " cache memo ry," which is similar to
the virtual memory modes we've alread y
mentioned. In a cache system, intermedi­
ate data and program information are
stored in high-speed memory, and less­
important data is stored in a slower memo­
ry system such as a disk.

Conclusions
The overall gene alogy of the important

microproce ssor famili es is outlined in
Fig . 10. As you can see, the trend in new
products is toward wider buses , higher
speeds, and more flexibility. True 32-bit
microprocessors are now showing up.

When the 8080 first appeared, it cos t
over $250 . Today you can buy one for less
than three dolla rs. And when you hold
one of those twelve-year-old IC's in your
hand , keep in mind that you' re looking at
more computing power and speed than
was ever dreamed of in the pre-historic
days of the Univac- all of twenty-five
years ago . R-E
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The time to eliminate EMI in your PC boards is during their design.
These guidelines can help you do just that.

MICHAEL F. VIOLETIE
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Part 4 H.A V E YOU EVER D E­

si g ned and b read­
boarded a project, only to find that the
circuit doesn't work properly once trans­
ferred to a PC board? The cause might be a
faulty component or poor soldering , or it
might be electromagnetic interference .

Often board layouts are done without
any thought of the possible consequences
of EM!. When the circuitry involved is
ei ther high-speed or high-frequency, at
least some EMI prob lems are likely.

In this article we ' ll look at ways to
reduce the chances that EMI will plague
your PC-board designs. We' ll also look at
how to solve EMI prob lems after the fact;
that is, interference to or from board s that
are already in existence.

Note that we will not talk about actual
circuit-board design . That topic is beyond
the scope of this article , but has been
presented in this magazine in the past; for
instance , see " Des igning Doubl e-Sided
PC Boards" in the September and Oc­
tober 1985 issues of Radio-Electronics .
What we will show you are things to con­
sider when doing your own design. '

Component selection
Many EMI problems can be avoided if

the consequences of selecting a particular
component for an application are consid­
ered . For instance, when designing digi­
tal-logic circuit s , most of us would first
cons ider the fastest possible logic family
for the job . But increased speed can lead

to increased EMI problems . Let's see
why.

For one thing , increased speed means
increased frequen cy, and faster rise times.
Con sider Fig. I-a, which shows one half­
cycle of a squarewave. Take particul ar
note of the fact that the "square" -wave is
not square at all ; rather, is shaped like a
trape zoid-the lead ing and trailing edge s
of the pulse are not perpendicular to the
baseline . That' s because no high-low tran­
sitio n is instant aneous; there is always
some rise time. If you were to examine
any squarewave on an oscilloscope with a
sufficient bandwidth , you would see that
that waveform also is trapezoidal.

The amplitude of the squarewave is A.
The rise time , t., is defined as the transi-
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Group the circuitry by function, then lo­
cate the fastest logic as near the I/O con­
nector as possible . Slower circuitry is
located progressively farther from the
connector. It is also good common sense
to locate any I/O circuitry as physically
close to the connector as possible.

a b

FIG. 1-THE FASTER THE RISE TIME of a squarewave, one half of which is shown in a, the wider the
bandwidth. The frequency spectrum of the half-cycle is shown in b.

LOW SPEED LOGIC
AN DMEMOR Y

tion time between O. IA and 0.9A (or be­
t we en 10 % an d 90 % of the pea k
amplitude). The pulse dura tion , td , is the
interval betwee n O.SA on the leading edge
and 0. 5A on the trailing edge.

The freque ncy spectrum of the half­
cycle of the squarewave is shown in Fig.
I-b . Note th at any per iodic waveform,
such as a squarewave, ramp, triangular
wave, etc ., can be represented as a series
of sinewaves. In that way, a time-domain
signal, such as a squarewave , can be rep­
resen ted as a frequency-domain signal, as
we have done .

Actually, the waveform in Fig. I-b is the
envelope of the frequency spectrum; it is
the upper limit on all the frequency com­
ponents contained in the half-cycle of the
squarewave. Note that there are two fre­
quenc y " breakpoints" where the ampli­
tude of th e freque ncy com pon en ts
change . Th ose breakp oints are deter­
mined by the speed of the logic and are
found from:

" = 1httd
'2= t/nt,

At I I the ampl itude of the spectrum
"rolls off" at (or, has a negative slope of)
20-dB-per-decade (3-dB-per-octave), and
atf-, the amplitude rolls off at 40-d B-per­
deca de (6-dB-per-octave). TheI 2 frequen­
cy is of partic ular importance beca use it
determines the bandwidth of the logic;!,
is the upper frequency limit of that band.
That is importa nt beca use EMI can be
generate d at any freq uency up to that lim­
it. At low frequencies EMI is relatively
harmless, but at higher frequencies, radi­
ation can be more of a problem . For in­
sta nce, a rise time of 2 nanosec ond s
result s in a bandwidth of 11m , = 11(3 .14
x 10 x 10-9 ) = 32 MHz. That is defi­
nitely RF, and at that frequency it does n' t
take a very long wire to crea te an efficient
radiator. Table I lists some common logic
fami lies, their rise and fall times, and the
bandwi dth (in MHz) that results .

By the same toke n, high-speed logic is
very susceptible to interfere nce from ex­
tern al sources . The reason, of course , is
that the same wide bandwidth allows for
in te rfe rence fro m a wide var ie ty of
sources . In the case of ECL logic , consid­
er how many sources emit radiation that

falls within the range of 0 to 160 MHz.
Of course, the selec tion of a logic fam­

ily might be dictated by an existing de­
sign, or, perhaps the operation of the
circuit requires high-speed clockin g . But
if you can get by with clock speeds of a
few MHz or less, why use high-speed
logic and increase the chances of EMI
problems occurring?

Circuit layout
After the logic family is chosen and the

schematic drawn , usually the next step is
to work up a proto type of the circuit. After
the prototype stage, a PC-board layout is
created. In the discussion that follows, the
location and layout procedure s apply to
both breadboarding and the final design .
Also, while we are discussing PC-board
layout here , wirewrapped project s should
also be built following these guidelines .

Digital signals can wreak havoc if they
get into an analog circuit. Always keep
ana log and digital circuits and signals
separate and elect rically isolated . As a
rule , analog circuits are much more sen­
sitive than digital circuit s. Consider, for
example , a TTL gate where the swing
between a logic high and a logic low is
approx imately 3.5 volts. However, many
analog circuits have sensitivities in the
millivolt or or even microvolt range. If a
TTL circuit that is adjace nt to an analog
circuit is happ ily switching away, and
even mild coupling exists between the cir­
cuits, the digital signals could very easi ly
swamp the analog circuit.

One of the most likely routes for such
coupling is via the return s. The return
traces in digital signals can be very noisy;
and if analog circuits make use of the
same return s, that noise can be coupled
into them easily. There are two ways to

. reduce that coupling. One is to use sepa­
rate analog and digital return s. The only
common point should be the ground ter­
minal of the circuit's power supply.

The other way to reduce co upling
would be to use very thick traces, or
gro und planes, for the commons.

When laying out digital circuitry, if the
fastes t logic is slower than 10 ns (TTL),
the layout of the board is unimportant
from an EMI standpoint. Otherwise, fol­
low the general scheme shown in Fig. 2.

MEDIUM SPEED l OGIC
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FIG. 2-DIGITAL PC BOARDS should be laid out
so that the fastest logic is located nearest the 1/0
connector. Progressively slower logic is located
progressively farther away from that connector.

FIG. 3-WHEN THE LOGIC GATE (IC2) switches
states,·.the increased current-draw will cause a
noise voltage to disrupt the operation of the op­
amp (IC1).

Power-distribution design
The key to a success ful EMI-proof

power-distribution system is to keep the
impedance of the system as low as possi­
ble. A low-impedance supply provid es
enough current witho ut an intolerable
drop in the voltage of the supply system.
A low-impedance supply is especially im­
portant when supplying the transient cur­
rent to a component. That is the current
that a single gate draws from the power
supply when switching from low to high .

The importance of low power-distribu ­
tion impedance is illustrated in Fig . 3.
There, an analog op-amp, such as a 3140,
is sharing the same power-supply rail with
a digital gate, such as a 4011 . There is an
imp ed an ce , Z I'S assoc iated wi th the
power-suppl y rail (due to trace inductance
and resistance). During a switching oper­
ation, the gate, IC2, draws a transition
current from the supply and a noise volt­
age develops across the power-distribu­
tion impedance . That voltage will appear
at the input of the analog amp, ICI , and, if
large enough, can disrupt its operati on .

Another problem exists in the circuit of
Fig. 3: There is a large loop between IC2

<0co
m

67



CJ)
o
Zoa:
I­o
UJ
....J
UJo
is
<:
a:

68

and the power supply. That loop can and
will act like a radiating and /or pickup
loop.

+

Bl i
IOV l
~

FIG. 4-ADDING A DECOUPLING CAPACITOR
to the circuit of Fig . 3 will eliminate the noise
problem and also reduce the size of the loop
between IC2 and its supply.

SUPPLY TRACE

PCBOARD (DIELECTR IC)

RETURN TRACE

FIG.5-BY RUNNING THE SUPPLY RAIL on one
side of the board, and the return on the other, the
PC board itself can be used as a decoupling
capacit or.

A remedy for both of those problems is
shown in Fig. 4 . There , a decoupling ca­
pacitor has been installed acros s the power
and return rails to IC2 . The purpo se of
that capacitor is to supply current durin g
the low to high tran sition s of the gate . As
shown in Fig. 4, that cap acitor also re­
duces the size of the loop between the
"supply" and the gate.

It is important that the leads of decoup­
ling capacitors are kept as short as possi­
ble. Otherwise, lead inductance could
cause the capacitor to self-resonate and
behave as an inductor.

Looking at the arrangement of power
and ground pins on most digital IC' s , it
becomes obvious that EMI was not con­
sidered when pin 7 was established as
ground and pin 14 as Vceo That places the
ground and power inputs at oppos ite cor­
ners of a 14-pin DIP, which is just about
the farthest apart they can be . As a result ,
the job of keeping capacitor lead s short is
made ju st that much harder. For situations
where lead inductance is particularly trou­
blesome, it may be possible to use de­
coupling capac itors th at have been
designed to fit under the IC itself. .

When designin g digital circuits, the in­
clusion of decoupling capacitors is almost
mandatory. But there is an alternative to
using discrete cap acitors . That is to use
the board itself as the capacitor. That is
done by running the positive rail on one
side of the dielectric board and the nega­
tive or return ' rail on the other side as is
shown in Fig . 5 .

When that scheme is used , the supply

and return traces act like the electrodes of
a capacitor that are separated by a di­
electric (the board material). The total ca­
pacitance is the sum of the distributed
capacitance along the length of the trace .
That capaci tance can be increased by de­
creasing the separation between the sup­
ply and return (usually that is determined
by the thickness of the PC board) and
makin g the traces as wide as possible
(wide traces also reduce the amount of
tr ace ind uctance and resistance). One
technique that is someti mes used , es­
pecially in crowded desig ns, is to leave as
much copper as possible on one side of
the board . That copper grou nd plane is
used as the return trace . Of course, put­
ting traces on both side s of the board
means, by definition, that you will be
ma kin g a do uble -s ided board . Such
boards can be more difficult and costly to
produc e than single-sided ones . On the
positive side , double -sided boards allow
you to reduce the physical size of the
layout.

If the circuit is laid out on a single­
sided board , then the power-supply rails
should be routed as close to each other as
possib le , and de coupling cap acitors
should be used where required . Figure 6
shows two ways that the power and return
rails could be routed . In Fig . 6-a we see
one common layout. From our discussion
thus·far, you should now be able to see
why that is a poor scheme from an EM I
perspective . The relatively long distance
between the rails can give rise to excessive
lead induct ance in the decoupl ing capaci­
tor, as well as larger than necessary loops.
The layout shown in Fig. 6-b is far better
as it minimizes both problems.

Selecting decoupling capacitors
As a general rule , a good design will

provide for one decoupling capacitor for

LEAD
INDUCTANCES

+5 V

t=E ~ ~ : ]
b

FIG. 6-THE RELATIVELY LONG distances be­
tween the supply rails in a can cause excessive
EMI. Routing the rails as shown in b is much
more satisfactory fro m an EMI perspective.

every two fC' s. That capacitor should be
capable of supplying the maximum ex­
pected transition current of the logic being
used . As a general rule of thumb, capaci­
tance values bet ween 0 .01 and 0 .001
should be adequate for most applications.
Because of their exce llent high-frequency
character istics , ceramic disc types should
be used in most instances. In addition, a I­
to 10-f.LF tantalum capacitor should be
installed at the point where power comes
onto the board . Because of the poor high­
frequency characteristics of a tantalum
capacitor, it should be installed in parallel
with a O.OI-f.LF ceramic disc .

Routing signa l t races
The final step is the routin g of signal

traces. Input/output lines should be routed
first to minimi ze their length.

Cloc k circuits are one of the prim e
sources of EMI on digital boards. In many
cases, as the clock signa ls are routed to
the various components that require them,
long traces and one or more loops result.
Such traces make goodradiators and can
give rise to cross talk prob lems.

One way to min imize that problem is to
lay out the board in such a way that com ­
ponent s are grouped together by function .
Attention should also be paid to the loca­
tion of the oscillator. Place it as near the
circuitry that requires clock pulses as pos­
sible, but away from any sensitive analo g
circuitry. Finally, use ground planes to
minim ize any radiation from those traces.

Trace routin g should also be designed
to prevent common impedan ce coupling.
That coupling occur s when two circuit s
share a common wire or bus, and the
current from one circuit induces a voltage
across the co mmon impedance of the
wire. To prevent comm on impedance cou­
pling, ground return s should be isolated .

Wirewrap boards
As you can well imagine , all those indi­

vidua l wires used on wirewrap board s can
create a great deal of EMI. To eliminate
EMI, a wirewra p board should be de­
signed to reduce wire bundling, with ev­
erything connected point -to-point.

The first step in laying out the signal
and power runs is to create an X-Y grid of
ground lines . Tho se line s should be
placed about 10 pins apart . Doing that
creates a ground plane for the board.

Over those , you should connect all runs
of wire that are greater than d/2 long ,
where d is the diagonal measure of the
board. If the circuit uses high-speed com­
ponents , the next step is to lay out a sec­
ond X-Y grid of ground wires; that step is
most likely unnecessary for home proj­
ects . Finally, connect all rema ining lines.

With that procedure, and by following
the layout recommend ations we presented
earlier, and with the proper use of decoup ­
ling capaci tors, it is possible to build an
EMI-immune wirewrap board. R-E



All About FREQUENCY COUNTERS

VAUGHN D. MARTIN

IF YOU'VE CONSID ERED A DDING A FRE ­

quency counter to your test bench , but
weren't sure whether the cost would be
j ustified, you may be in for a pleasant
surprise. Modem frequency counters do
much more than merely measure frequ en­
cy. In this article we 'll talk about what
they do, how they work, the circuits that
compose them , and sources of measure­
ment error . We' ll also discuss several un­
usual applications of frequency counters ,
and how special instrument s like re­
ciprocal and microwave frequency coun­
ters work .

abo ut that input circu itry a little later, but
for now let's just concent rate on the major
functi ons.

The timebase oscillator is usua lly a
very accurate crys tal osc illator. The time­
base divider scales the output of the time­
base osci llator and provides a pulse train
whose frequency is switch-se lectable ,
usually in steps of a factor of ten (10, 100,
1000, etc .). The main gate opens for a
period of time that is determined by the
timebase divider. While the gate is open.
pulses are cou nted and then scaled for

output by the display circuitry. For exam­
ple, if 45,500 count s accumu late in the
counting register, and if the gate time is
one second , then the frequency is 45 .5
kHz. The same number of pulses in 0 .1
second would correspond to a frequency
of 455 kHz.

Period measurements are made by de­
termining the amount of time a signal
takes to complete one cycle of oscillation.
In this mode, as shown in Fig. 2, the
counting register counts pulses from the
timebase oscillator. and the input signal

FIG. 1-FREQUENCY MEASUREMENTS are made by counting the number of pulses that occur in a
period of time that Is determined by the tlmebase divider.
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In addit ion to frequenc y (j), most fre­
quency counters these days can measure
per iod (T), the frequency ratio of two sig­
nals , and the elapsed time between two
events . Some frequency coun ter s can
count the number of pulses in a period of
time defined by the user or the system
under test. As we'll see , the circuitry used
for each of those measurement s is qui te
similar.

A simplified block diagram of a fre­
q uency counter is shown in Fig. I. An
input signa l is first conditioned so that the
digi ta l processing circuitry can handle
that signal. We' ll have quite a bit to say
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Input processing
The major components of the signa l­

processing block we have referred to in
p rev ious diagrams as "input co n­
ditioning" are shown in Fig . 7. First we
notice a sw itch to select AC- or DC -coup­
ling . Then we see an atten uator that is
used to reduce the amplitude of the input
signal if it is too great. Next there is a
limiting ci rcuit composed of a fuse and
diodes DI and D2. Then we see an imped ­
ance- matching network that is followe d
by a wide-band amplifier.

An optional AGC (Automatic Gain
Co ntrol) circui t provides feedback from
the amplifier to the input attenuator, and
then the Schm itt trigger conditions any
signal wit h a slow rise-time, a slow fall­
time , or both (like a sinewave), to provide

ter. Acc uracy ca n be improved by using
the averaging technique we ment ioned
above.

Time interval is measured by using two
contro l signals , START and STO P. to con ­
tro l the main ga te. as shown in Fig . 4. The
counting register then counts pu lses from
the timebase osci llator. Co unting co m­
mences upon receipt of a START pulse , and
cou nting ceases upon receipt of a STOP

pu lse.
Pulse counting is sim ilar to measuring

frequency. except that an external signal,
such as an SPST togg le switch, de ter­
mines the gate 's time interva l- that is, the
length of time the gate is able to accept
input pulses . The basic idea is show n in
Fig . 5 .

Other featu res
Frequency co unters often include fea­

tures like nor mali zing , presetting , and
prescaling . A norma lizing freq ue ncy
counter mult iplies the input signal by a
preset constant. Normalizat ion is often
used to measure RPM and flow rate .
where input transducers common ly
provide mo re (or less) than one pu lse per
unit of rotation or flow. A presettable fre­
quency counter provides an indicati on
on ly when a preset num ber has been ex­
ceeded . Presettable counters are used in
batch counting, RPM monitoring, and
cardiac and resp iratory monitorin g .

Prescaling is useful for increasing the
maximum frequen cy at which a counter
can operate reliably. The prescaler divi des
the input signal by a factor of n befo re
applying it to the main gate , as shown in
Fig . 6 . The tradeoff is that , to kee p reso lu­
tion from decreasing by n, the main gate
must remain open for a period of time
equal to n . Howeve r. that allows a slower,
less expensive gate and counti ng reg ister
to be used .

That should give you some of idea of
what freq uency counters can do . Now
let' s look at how they do it. We'll begin at
the beginning-the input -co nd itio ning
circuitry.

COUNTING
REGI STER

TIMEBASE
DIVIDERS

TIMEBASE
DIVIDERS

tim es that number wo uld be co unted.
With very-low-frequency sig na ls, it is
often more accurate to measure several
co mplete cycles and then display the aver­
age value of those measurements.

Frequency rat io may be measured, as
show n in Fig . 3, by disconnecting the
tim eb ase oscillator from the gating cir­
cuitry. The lower-frequ ency signal then
contro ls the gate , and the higher frequen­
cy signal is counted by the cou nting regis-

FREQUENCY
COUNTED

MAIN-GATE
FLIP-F LOP

MAIN-GATE
FLIP-FLOP

TIMEBASE
OSCILLATOR

TIMEBASE
OSCILLATOR

,...-----l:0::P::EN::== = :I

CLOSE'-- -..l

INPUT
CONDITIONING

INPUT
CON DITION ING

INPUT
CON DITIONING

INPUT
SIGNAL

INPUT
CONDITIONING

INPUT
COND ITIONING

STOP

HIGHER
FREQUENCY
INPUT
SIGNAL

START

LOWER
FREQUENCY
INPUT
SIGNAL

FIG. 2-PERIOD MEASUREMENTS are made by counting the number of pulses f rom the t imebase
oscillator that occur while the input pulse is active.

enables that counting through the ma in­
gate flip-flop. Th e number of pulses
co unted is di rectl y prop ort ional to the
period of the input signal.

Clo ck rate and num ber of measu re­
ments affe ct the resolution and acc uracy
with which an input signa l is measured . A
higher clock rate provides greater resolu­
tion . For example , with a I-MH z clock,
one million pul ses would be counted in
one second , but with a IO-MHz clock , ten

FIG. 4- TIME INTERVAL is measured by counting pul ses from the time base oscillator du rin g an
interval that is defined by externally-applied star t and stop pulses.

FIG. 3-RATIO MEASUREMENTS are made by disconnecting the timebase oscillator from the main
gate. One signal is applied to the regular input, and the the second is fed through the timebase signal
path.
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FIG. 5-PULSES ARE COUNTED by using a manual START/S TOP sw itch to control the main gate. The
input signal is applied to th e regular input.

INPUT
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INPUT
CONDITIONING

+V
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rSTART/STOP
- COUNTING

MAIN
GATE

CO UNTING
REGISTER DISPLAY

In general, pulses must have an ampli tude
exceeding 2<;2 (2.82) times the rms value
of the specified trigger voltage .

It may appear that a more sensitive fre­
quency counter is a better frequ ency
counter. However, frequ ency counters
usually have broadband input amplifiers,
so high sensitivity can cause false trigger­
ing to occur. That is why a Schmitt trigger
is used . As shown in Fig. 8, the peak-to­
peak sensitivity, or hysteresis, of the fre­
quency counter should prevent noise rid­
ing the input signal from triggering the
counting circuit. Now let' s look at the
input circuitry.

iNPUT
SIGNAL

INPUT
CONDITIONING

MAIN-GATE
FLIP-FLOP

Input-signal conditioning
Input coupling may be either DC or

AC. As shown in Fig. 9-a, an AC signal
with a large DC compo nent can shift the
level of the signal outside the usable range
of hysteresis. By coupling the input signal
through a capacitor, the DC is blocked ,
and the signal falls within the usable range
of hysteresis. .

a

DCCOUPLING

UPPER
HYSTERESIS

LEVEL t----­ov
LOWER

HYSTERESIS
LEVEL

+vtt-+-·f-\-,.-
TIMEBASE
DIVIDERS

TIMEBASE
OSCILLATOR

FIG. 6-A PRESCALER may be used to measure frequency higher than usual. For proper display, the
output of the timebase oscillator may also be divided.

R1

TRIGGER
INDICATOR

FIG. 7- THE INPUT·CONDITIONING CIRCUIT of a typical frequency counter is shown here . The circuit
shapes signals to a digi tal form that is acceptable to the main gate.

FIG. 9-A DC-COUPLED SIGNAL, as shown at B,

ean sh ift a signal completely out of the hys­
tere sis range. AC-coupling, as shown at b,
br ings the signal In range.

AC Sl COUPLING

DCI
INPUT~t----_--oOUTPUT

C1
O.033/lF

FIG. 8-NOISE RIDING AN INPUT SIGNAL can cause fa lse tr iggering of a frequency counter's counting
circuit.

}
OUTPUT FROM
SCHMITI TRIGGER

AC coupling is of little value if the duty
cycle-the ratio of the on time to the
period of a waveform- is low, because the
time constant of the input network may
exceed the width of the input pulse . For
the same reason , AC-coupling should not
be used on variable duty-cycle signals.

Let's see what effect the input network
can have on narrow pulses. The effects of
the RC network (shown in Fig. 10) that we
used are shown in Fig. II . Trace a in Fig.
11 shows the input signal; trace b shows
the output signal when SI is closed-i .e . ,
when the input is DC-coupled to the out­
put. The remaining traces (c- j) show how

FIG. 1G-THIS RC NETWORK is used wi th dif­
fe rent va lues of R1 to generate th e wavefo rm s
shown in Fig. 11.

INPUTSIGNALS
TO COUNTER

input signal that is required, and then look
at each stage of that signal-processing cir­
cuit in more detail.

Sensitivity may be defined as the small­
est input signal that can be counted reli­
ably. Sensitivity is usually specified in
terms of the rms value of a sinewave input.

f-+--\-1- fbflJ
I I I I

UPPER
HYSTERESIS LEVEL

PEAK·PEAK
SENSITIVITY

LOWER
HYSTERESIS LEVEL

a more rect an gul ar output wi th fas t
risetimes and fast falltimes. Next we find a
trigger-slope selector, and then the prop­
erly-conditioned input signal is fed to the
digital counting and disp lay circuitry.

While keepin g those input components
in mind , let 's talk a bit about the sort of
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shown in Fig. 13 can reduce an input sig­
nal as high as 100 volts by a factor of ten ,
dependi ng on the setting of switch S I. The
network composed of R6, R7, C4 , and C5
does the attenuating. The block labeled
MARKER GENERATO R will be discusse d
later. But for now, let's find out how count­
ing errors can arise in frequency count ers ,
and how those errors can be reduced .

Error in frequency cou nters
The major sources of error in a frequen­

cy counter may be classified in fou r cate­
gories:
• The ± I count error ,
• The trigger error
• The systematic error
• The timeb ase error

The effects of those errors on various
types of measurements are summarized in
Table I.

When a frequ ency counter makes a
measurement , a ± 1 count ambiguity ex­
ists in the LSD (Least Significant Digit).
As with AID converters, that erro r is
called a quantitizing error. As shown in
Fig . 14 , depending on the precise instant
the main gate opens and allows input sig­
nals to pass through to the counting cir­
cuits, a pulse may be missed . In the
midd le trace , the gate opens for time TM'

and one pulse passes. In the bottom trace ,
the gate also opens for time TM' but it
opens a little later, so a second pulse pass­
es through .

The trigger error is caused by the ran­
dom noise that acco mpanies an input sig­
nal. When measuring period , the input
signa ls them sel ves co ntrol the opening
and closing of the main input gate. There ­
fore noise can cause the hysteresis "win­
dow" to be crossed too soon (or too late),
and that mean s the gate will stay open for
an incorrect period of time .

The systematic error is caused by even
th e s lightes t mism atch between the
risetim es or propagation delays of the start
and stop channels . Mismatched probes
and cable lengths can cause that type of
error.

The timebase error is the greatest
source of error in most frequency coun­
ters . The timebase is usually a quart z­
crystal oscillator. Since the timebase os­
cillator control s the period of time the
main gate is open , its importance in deter­
min ing accu racy cannot be over stated .
There are basically three types of crystal
oscillator:

1. Room-temperatu re (RTXO )
2. Temperature-compensated (TCXO)
3. Oven-co ntrolled (both switched- and

proport ional-oven types).
Osc illator type I simply ignores the

effect of tem perature; oscillator type 2
attempts to compensate for temp erature
dri ft by using components that drift in the
direct ion oppo site that of the crystal. The
net effect is , hopefully, no drift with tem­
perature .

a sensitivity of 20 to 25 mV with a 50-ohm
input. A sensitivity of one mV is possible,
but noise may cause false triggering and
erroneous counting .

Trigger level refers to the voltage at
whic h the frequency cou nter will trig­
ger- that is, deliver a pulse to the count­
ing circu itry. If the trigger level is set too
high , as shown in Fig. l2-a , the input
signal well never fall below the lower hys­
teresis voltage , VL , so no pulses will be
counted . By lowerin g the trigger thresh­
old, as shown in Fig . l2-b , the input signal
traverses the co mplete hysteresis range ,
so each input pulse will be counted. The
trigger level mu st be set co rrectly for
negative input voltages too, as shown in
Fig . 12-c .

The AGe circuit adjusts the sensitivity
of the ampli fier to accommoda te input s of
different magnitudes . A tradeoff exists
between the response'of the AGC and the
minimum frequency signal that can be
counted , which is usually about 50 Hz
with common AGC circuits. In addition,
common AGC circuits are also limited in
their ability to respond to high-frequency
AM (Amplitude Modulated) signals. The
reason is that the AGC circuit tends to
respond to the peak voltage levels and
ignore the valleys, and that can cause er­
roneous counting .

Now let 's look at how circuits like those
described have bee n im plemented in a
rea l-world frequency co unte r. The fre­
quenc y-compen sa ted input atte nua to r

~:111t:,11Tt:
VT

ab c

FIG. 12- TRIGGER LEVEL, if set improperly (a),
can cause a pu lse-train to pass undetected.
Trigger level is set properly at b,a positive-going
wave-train , and at c, a negative-going wave­
tra in .
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FIG. 11- THE INPUT SIGNAL to the network in Fig . 10 is shown at a. At b is shown the DC-coupled
output, and at e-f are shown AC-coupled outputs with the value of R1varying as indicated. The signal
at fwould cause drastic counting errors.

decreasing values of Rl affect the output
signal. In trace c (where Rl has a value of
one megohm), the voltage level of the
signal has been shifted, but it retains its
overa ll shape. As the value of Rl de­
creases, the signal becomes more and
more distorted , until , as shown in tracef,
(where RI has a value of2 .2K), the circuit
becomes a differentiating network , so er­
ratic counting would result.

The attenuator is a voltage -dividing
RC net work th at typi call y provides
switch-se lect ab le division by 1, 10, or
100. Variable attenuators are also com­
monly used . The attenuator is often fol­
lowed by a limit ing net work whic h
ensures that sensitive amplifier input s are
not overloaded . That could eas ily happ en
with a low-impedance , high-speed input
signal like a glitch.

The input to the amplifier is generally
high impedance (one megohm ), but some
frequency counters allow you to choose
either high (one megoh m) or low (50
ohms) input impedance . Youcan often get
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FIG. 14-A ONE-COUNT ERROR can occur if a
frequency counter's main gate opens at the
wrong time.

The physical properties of the crystal
gradually change with time. That shift
results in a cumulative frequency drift
called aging. Aging is usually specified in
terms of frequency change per month ,
since a factor like temperature would
mask the small amount of aging that
would occur in such a short period of
time.

Short-term stability, also referred to as
time-domain stability and fractional fre­
quency deviation, results from noise (ran­
dom frequency and phase fluctuations)
genera ted in the crystal itself. The effect
of each type of crystal-oscillator error is
summarized in Table 2.

Now that we've discussed the basic
theory offrequency counters, and sources
of error therein, let' s look at several inter­
est ing and unusual real-world appl ica­
tions for a frequency counter. In addition
to basic frequency, time and counti ng
measurements, you can use any frequen­
cy counter with adjustable START and
STOP trigger- level' controls to measure
phase and risetime.

Unfortunately, that discussio n will have
to wait until next time as we've run out of
space for this issue. At that time, we'll
also look at some rather sophisticated
counters and accessories, and how they
are used . R-E
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Osci llator type 3 doesn ' t attempt to
compensate for variations in temperature;
it attemp ts to contro l that temperature
comp letely. It usually takes 24 hours after
tum-on for an oven to attain its maximum
specified accuracy, but an oven can usu­
ally attain an accuracy of7 parts in 10-9 in
20 minutes. Precision frequency counters
usually keep their ovens turned on con­
stantly, whatever the state of the ON /OFF

switch, so that maximum accuracy is-al­
ways attainable at the instant that the in­
strument is turned on.

Besides tempe rature, there are three
additional sources of error in a crystal
oscillator: line-voltage variations, aging
rate or long-term stability, and short-term
stability.

The effect of line-voltage variation on
crystal frequency is usually specified in
terms of a 10% change in voltage. The
effects of line-voltage variation can be
minimized by careful power-supply de­
sign.
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TABLE 1-ERROR SUMMARY

Souce of Frequency Period Time interval
errors measurement measurement measurement Remarks

± 1 Count Yes Yes Yes A Random error
± Time Base Yes Yes Yes
± Trigger No Yes Yes A Random error
± Systematic No No Yes

TABLE 2-eRYSTAL OSCILLATOR ERROR

Room Temperature Simple
temperature compensated SWitching Proportional

crystal crystal oven oven
oscillators oscillators oscillators oscillators

Temperature < 2.5x 1Q-6 < 5 x 10--7 < 1 X 10--7 < 7 x 10--9
(O°C - 50°C)

Line Voltage < 1 X 10--7 < 5 x 10-8 < 1 X 10--9 < 1 x 10-10

(10% change)
Aging < 3 x 10--7/mo < 1 x 10--7/mo < 1 x 10--7/mo < 1.5 x 1Q-8/mo

or
< 5 x 10--1O/day

Short Term < 2 x 10--9rms < 1 x 10--9rms < 5 x 10--1Orms < 1 x 10--11 rms
(1 sec. avg.)

AC
INPUT

TO
COUNTER

+5V

R4
TRIGGER
LEVEL

DC
INPUT

FIG. 13--INPUT-CONDITIONING CIRCUITRY serves to produce a clean digital output for the counting
circuitry that follows.
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Healing with Electronics
Although the concept is over a hundred years old, electrical stimulation of the body to promote

healing has only recently been accepted. Here, we look at the techniques that are currently
used, and some of the problems that had to be overcome to develop those techniques.
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EACH YEAR, ABOUT T HREE PERCENT OF

the pop ulat ion of the United States suffers
some type of bone break . In fact. that type
of injury is the third leadin g cause of hos­
pitalization in this country.

Norma lly, a broken bone heals . But in
about 5% of the cases the bone either
does n' t heal at all, or the healing process
takes an abnormally long time . In recen t
years, those probl em cases have bee n
treated with electronics.

The idea of using electronics to pro­
mote healing is not new. In the 1840 's , it
was discovered that electric currents could
sometimes cause hea ling in fractures that
were not healing on their own . In more
modern times the phe nomenon came un­
der clo ser scrutiny, and in 1979 , the U.S.
Food and Drug Administration (FDA) ap­
proved the use of weak-pulsed magnetic
fields to promote hea ling .

Since then, weak-pulsed electromag­
netic fields have been used to treat over
15,000 patients in this country alone . Al­
though the patie nts selected for such treat­
ment genera lly had fractures that failed to
heal normally over a period of month s or
years, a success rate of 80% has been
achieve d with electronically stimulated
healing .

In addition to causing a fractured bone ,
such as that shown in Fig. 1, to heal,
elec tromagnetic fields may be help ful in
stimulating the healing of skin ulcers and
other defects in soft tissues . It is even felt
by some people that e lec tromagnetic
fields may also prove to be useful in reduc­
ing the growth of cancers.

Electric fields and healing
Electric fields can interact with body

tissues in a number of ways. One of those
ways is heati ng . When the energy put into
a tissue is greater than one-watt-per-kilo­
gram of tissue , significant heating occurs .

There are several possible ways. that
heat-producing electric currents can pro­
mote healing . Thermal stimulation of
blood vessels causes blood flow to in­
crea se becau se such stimulation dilat es
those vesse ls . It also makes it easier for
nutr ients in the blood to pass through
blood-vessel walls to the tissues . Finally,
it increases the metabo lic rate of tissues .

Heating can also relax muscles, reduc­
ing muscle spasms and pain . Connective
tissues may be softened by heat , allowing

Dr. RAY FISH, PhD, MD
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for less painfu l movement. For those rea­
sons , deep heatin g usually plays an im­
portan t part in the treatment of orthop edic
injuries, such as injuri es to joints , ten­
dons , and muscle s .

Heat can damage tumors because they
some times have a margi nal blood supp ly,
which is overloaded when the metabo lism
is increased by local heating. Also, the
uptake of toxins (ch emo therapy drugs)
can be increased by heating .

Healing fractures
Weak electric field s are sometimes

used to stimulate bone healing. The ap­
plied fields try to imitate the distributi on
and magnitude of the electric fields that
are natura lly gen erated within bon es .
Bone is a piezo electric materi al ; voltages
are produced when bone is stressed or
bent. The growth and shaping of bones is
controlled by the voltages caused when
the bones are lo aded. With exercise ,
bones generate electric fields; the strength
of those fields is usually a few millivolts­
per-centimeter.

The fields are part of a natura l feedback
system that changes the shape of bones as
they grow and repair themselves after in­
jury. Natura lly, bone grows in such a way
as to reduce mechanica l stre ss on the
bone . Whe n compressive forces are ap­
plied to bone, a negative potential results,
leading to bone growth; when tension is
applied to bone , a positive potenti al re­
sults, leading to absorption of bone . Also ,
bone grows in such a way that the shape is
one that can handl e the load placed upon it
with the least strain.

Although many other factors contribute
to bone growth and shaping, there is no
doubt that weight bearin g strengthens
bone s. Decreased weight bearing causes
loss of bone mass. In extreme cases, such
as when astronaut s do not exercise in
space, the loss of calcium from bones can
be significant.

A bone injury alters the natural elec­
trical fields. That is , the field strength at
such sites increases markedl y. Although
researchers are not certain of the mecha­
nisms involved, one theory is that the in­
creased field strength attracts certain types
of " healing" cells .

If healing is not proceeding satisfac­
torily, or has stopped, it is possib le to
assist the natural proce ss by applying an



FIG.1-THE BONETHAT most often fails to heal
is the tibia , the large bone between the knee and
ankle. Here are two x-rays of the same leg taken
at different angles to show more det ai l. The
smaller bone next to the ti bia, the fibula, is also
bro ken. The knee and ankle jo ints are just out of
the picture.

FIG. 2-HERE, THE NEGATIVE ELECTRODES
are impl anted directl y on the bone. The posit ive
electrodes are locate d on pads on the surface of
the skin.

elec trical field to the injury. Suc h non­
healin g can be ca used by severa l factors .
A frac ture may not heal if its end s are too
far apa rt (ha lf the dia meter of the bone) or
if cer tain types of tissues have grow n be­
tween the fracture frag ments . The latter
ca uses a " false joint" (in medical terms, a

synovial pseudarthros is) to form .
A field can be applied to the injury site

in several ways. One of those is direct
app lication. In that method, shown in Fig .
2, electrodes are implanted directl y in the
bone . With implanted electrodes, bone
formation (osteogenes is) is stimulated at
the negative elec trode (cathode). Bone­
ce ll dea th (necrosis) often occur s at an
impl anted anode. Thu s , the cathode is
impl anted in the bone while the anode is
placed on or impl anted in the ski n.

A variety of different electrode mate­
rials have been tried . The most common
are stain less stee l and titanium , but plati­
num alloys and silver/s ilver-chloride elec­
trodes also"have been used. The voltage
used to drive the electrodes can be DC ,
pul sed DC,- symme tric AC , or asy m­
metric AC (usually und er 3 kHz).

In the case of large , weight-bearing
bones , it is not uncommon to use four
elec trodes, each carry ing up to 20 mic ro­
amperes to the fracture site .

One thin g that must be guarded against
is the possib ility of wires coming loose .
To prevent that from happenin g, the frac ­
ture site is covered by a cast. To aid in
mobility, the power supply may be made
part of that cast.

It is of course possibl e to deli ver a cur­
rent to the fracture site without physicall y
locating electrodes the re . One such meth ­
od is induction . In the method shown in
Fig . 3, pul sed magnetic fields are gener­
ated by a pair of coil s that are placed so
that they share a common axis, which
passes throu gh the fracture site . An AC
voltage of 10 to 100 is applied to the coil s ,
which in turn sets up a time-varying mag­
netic field at the fracture site . The magni­
tude of the magnetic field is between 0 .1
and 20 gauss . Experi ments have shown
that such magnetic field s induc e current
den sit ies of I to 20 mic roamp eres-per­
centi meter. The corres ponding peak volt­
age density is about one milli volt-p er-cen­
timeter. To aid healing, the magnetic field
is applied continuously for 10 or more
hours a day, over a period of severa l
month s .

Fina lly, a CUITent can be induced via
ca paci tive coupling . As shown in Fig . 4,
the electrodes are placed on the skin on
opposite sides of the fracture site . Poten­
tials of I to 10 volts at 20 to 200 kHz are
then app lied to the electrodes .

Another application of electric fields in
healin g is in the treatment of skin ulcers .
Those ulcers are caused by poor circula­
tion , lead ing to the loss of skin and most
commonly occur on the leg. To treat such
ulcers , curre nts of 200 to 1,000 microam­
peres have been used . In one study, a
negative electrode made of a co pper mesh
em bedded in saline-soaked gauze was
first placed on the wound for about a week

FIG. 3.-CURRENT CAN BE DELIVERED to the
fracture site via induction. Here, the two coils
share a common axis, and that axis passes
through the fracture site.

to inhibit infection . Then a positi ve elec­
trode was applied to stimulate growth.

Although the use of electrical stimula­
tion to promote healin g seems promising,
there are a number of compli cations that
can arise when such stimulation is carried
out for prolonged periods of time .

Medical-electronics research
The clin ical success of brin ging frac­

ture healing to thousand s of people with
otherwise hop eless cases leaves no doubt
that electronica lly-ass isted bone healing
works . However, finding the right current
levels, electrode placements , and other
param eters was not easy.

Provin g the value of a treatment method
does not usuall y com e easily because one
does not try unproven methods on large
numb ers of subje cts . If tr ied on small
numbers of subjects at first, something
ofte n goes wrong , makin g the meth od
look worthless. In general, years of initial
research are done on animals to define the
types of condi tions (e .g . fracture types)
that might respond to treatment , the treat­
ment methods that might work, and the
safety of the methods . It did take well over
100 years for electrically stimulated frac-

continued on page 86
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CAPACITANCE and

transistor tester

Reads Volts, Ohm s,
Current, Capac ito rs
Transistors & Diodes

GF-8016 Function Generator
with Freq . Counter

$219
- Sine, Square, Triangle,
- Pulse, Ramp, .2 to 2 MHz
- Frequency .1 thru 10 MHz

GF,8015 without Freq. Meter $169

Triple Power Supply XP-660

$14950:::J;il'il ,-- O·20V @ 1A
- - -_.~__ ,,~ 0-2~~ ~ ~~

Fully Regulated, Short Circuit Protected with 2
Limit Cont. 3 Separate Supplies.

Fully regulated , short circut protected, current
limit control

DIGITAL LeR METER
Model LC-1800
Measures: Inductors $1 4
Capacitors, Resistors .

Inductors .1JlH to 200 H
Capacitor .1Pf to 200Jlf
Resistor .01Q to 20M Q
Ranges 6Ind,7cap,7 res

-ii · ·tiI·

I
~~ ~-

3 Amp Power Supply XP-650

~ .""I::IID ~ l.~ $11950
'c,':J ":....... J ~ ~

....'"" .......:::=..=.•.." ~__ 0-40V @ 1.5A
, 0-20V @ 3A-

C&S SALES, 8744 W. North Ter. Niles, IL 60648 I,:=~ ~ 15 DAY MONEY
800-292-7711 (312) 459-9040 : . ., '~ BACK GUARANTEE ASK FOR CATALOG

2 Year Limited Guarantee! Add 5% for Postage ($10 rnax.), IL Res. , 7% Tax
CIRCLE 279 ON FREE INFORMATION CARD



ROBOTICS

Mystery computer revealed
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A serial connection
How do you interface a comput­

er to a robot? You can use the
parallel interface, the RS-232 inter­
face-or both, if necessary. What
do you do if you have no seria l
interface? The circuit shown in Fig.
1could be used with just about any
computer w ith an 8-bit data bus.

continued on page 104
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interfaces, provisron for a bar­
code reader, and RAM that can be
expanded on-board to as much as
32K. Third-party vendors even sell
add-ons that allow as much as Y2 ­
megabyte of (bubble) memory! If
those features sound familiar, it 's
because they perfect ly match the
requ irements we've been discuss­
ing the past couple of months .

l AST MONTH WE DISCUSSED SOME OF

the requi rements of a portab le
ro bot co ntro ller. We found that a
CMOS microprocessor, plenty of
RAM, an d a f lexible I/O structure
were among the most important of
t hose requirements. I also
dropped a few hints about a super
controller that meets those re­
qu ire ments and that needs on ly
four AA ce l ls to operate. Th is
mon th I' ll let the cat out of the
bag-it 's Rad io Shack's Mode/100.
Befo re I talk more about it , let's
examine some alternatives .

The po rtab le-computer market
is fil led with battery-operated ma­
chines . Some are IBM -compatib le,
and some aren't. Prices for today's
po rtables split into two corre­
spo nding ranges . The IBM-com­
pat ibles genera lly go for about
$2000, whi le the non-compatibles
go for about $1000, or less, and
sometimes much less . A robot
needs a good processor, good I/O
(In put/Oulpul), and a flexible con­
trol language that's easy to learn
and apply; but that doesn 't neces­
sarily mean it needs to be IBM ­
compatible.

So, in my opinion, Radio Shack's
Mode/100 is the compute r to use
for robot contro l, especially since
p rices for both mod els (8K and 24K
RAM) have been dropping almost
mo nth ly.

The Mode/100 was the first lap­
top computer to hit the scene , and
it was tru ly revolutionary. NEC and
O livetti followed with machines
that we re based on the same de­
sign; and, if you shop around, you
can pick up either an NEC o r an
O livetti for about $200.

The Mode/100 has an 80C85 mi ­
crop rocessor, paral le l and serial
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SATELLITE TV

The "Kate" tes t
BOB CO OPER, JR.

SATELLITE-TV EDITOR

LAST M ONTH WE TALKED ABOUT WHAT

can happen when a sto rm like last
fall's Hurricane Kate st rike s a satel­
lite-TV antenna. I have experience
w ith such disasters because I oper­
ate an extensive antenna-testing
range on th e Turks and Caicos Is­
lands, located some 650 miles east
southeast of Miam i in the extrem e
northern Caribbean .

Before Kate passed by our test
range, we had 25 operational and
15non-operational antennas. After
Kate passed by, only two antennas
from the forme r group were still
standing and operational. Some
requi red minor repa irs, but more
than hal f were totally destroyed ,
including several 20-footers.

In our consumer-antenna
range, we had antennas as small as
eight feet , and as large as sixteen
feet in diamete r. Not one solid ­
metal dish antenna survived th e
storm totally unscathed, and only
one could be repaired. Mesh-type
designs fared slightly bet ter. Most
antennas suff ered mou nt failu re,
whether the mount was the single­
post or the three-legged (tripod)
type . The mounts simply couldn't
suppo rt the loads the antennas
presented the 100+ mile -pe r-hour
winds. Typi c ally, th e wind
damaged or destroyed the mount ,
the antenna broke free, and the
wind slammed th e antenn a into
the ground and othe r nearby ob­
jects.

8 No solid fiberglass antenna sur­
z vived , either. Again , th e mounts
ii? bent and collapsed becau se the y
t; simply couldn ' t handle the w inds .
~ Five-inch st ee l pipes that su p­
UJo ported twe lve-foot fi berglass di sh-
es es simply bent under th e stress.
Ci Smaller pipes spli t open and shat-
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FIG.l

tered into st rips. Concrete-filled
pipes fared slightly better, but they
still split open as the antennas
twisted back and forth and ripped

TVRO dealer "Starter Kit"
available

Bob Cooper's CSD Magazine has ar­
ranged with a number of TVRO equip­
rnent suppliers to provide a sing le­
package of materia l that will help intro­
duce you to the world of TVRO dealership.
A short booklet written by Bob Cooper
describes the start-up pitfalls to be avoid­
ed by any would-be TVRO dealer, in addi­
tion, product data and pricing sheets from
prominent supp liers in the field are in­
cluded. That package of material is free of
charge and is supplied to firms or individu­
als in the electronics service business as
an introd.uction to the 1984/85 world of
selling TVRO systems retail.

You may obtain your TVRO Dealer
Starter Kit free of charge by writing on
company letterhead , or by enclosing a
business card with your request. Address
your inquiries to: TVRO STARTER KIT,
Po. Box 100858, Fort Lauderdale, FL
33310. That kit not available to individuals
not involved in some form of electronics

not involved in some form of electronics
sales and service.

the p ipes into ben t -spag he tt i
shapes.

Of the 40 ante nnas under our
direct care , those t hat surv ived
w ith either minor damage or no
damage at all were of special inter­
est. As we reported last month, the
two that survived unscathed we re
both Paraclipse horizon-to-ho ri­
zon driven antennas . Ei ght other
antennas survived with relative ly
minor damage: b roke n r ib s,
broken drives, feed supports that
snapped loose. One of those was
an eleven-foot Harris Delta Gain
antenna, known for its very-heavy­
duty construction. Th e o t her
seven were all mes h ante nnas.
What follows is a breakdown of
what happened, by manu facturer.

1. Conifer's twelve-foot screen ­
mesh is suppl ied by the manufac­
turer with the mesh already at­
tached to the pane l sec t io ns .
Three antennas were invo lved in
the Kate Test and all had relative ly
minor damage. The damage sus­
tained was typically related to the
motor-drive units (which are sepa­
rate from the antennas proper), al­
though one antenna was signif i­
cantly damaged when a chunk of a
nearby house plowed in to (and
through) about one third of th e
screen mesh surface. O bv iously,
we can't b lame Con ife r fo r t hat.

2. Ranger 's eleven-foot screen­
mesh dish (of relat ive ly light­
weight construct ion, by th e way)
broke loose from its pipe mount
and f ree-wheeled in the winds .
Damage was confined to th e sup­
port structure and amo unted to
about 25% of the antenna's orig i­
nal cost.

3. Uniden's 10.5-foot scree n­
mesh antenna w ith slide- in pan-



Our di skett es are packed 10 disks to a carton and 10 carto ns to a case.
The economy bul k pa ck is packag ed 100 disks to a case w ithout
e nve lopes o r lab e ls. For best va lue . yo u sho uld order in increme nts of
100 diskettes. Alm ost all diskettes are immed iate ly avai lab le from
Super Disk. With our eff ic ie nt wa re house faciliti es, your orde r is
normally sh ipped in le ss than a day.

39<: per disk
Quantity One

NOW... NAME BRAND QUALITY AT SUPER CE PRICES
Now. yo u can buy Super Disk brand diskettes direct ly from Com mu ni­
cat io ns Electr oni cs at prices less than " unbranded" generic diskettes.
Your data is val uable, so why ta ke chances us ing a diskette that co uld
be so unr el iabl e that the manufacturer ref uses to put the ir na me o n it.
To save you even mo re. we also offe r Super Disk b ul k product where
100 diskettes are packed in the sa me bo x wi tho ut e nve lopes o r lab el s.
Sin ce w e save packaging costs. th ese savings are passed on to yo u.
S%" di skett e e nve lopes are also ava ilable fr om us. These super strong
and t ear resistant e nve lopes are o nly $ 10 .00 per pack of 10 0 . Use
order # CV· S for a 100 pack of SV4" di skette e nve lopes.

Sup er Disk
pric e

per disc ($)

Ad # 031386-FA

Part #

Now
39C
a disk

- ---

MIni-Floppy Olsks
Ut. bme W. nanty
Archl..... Otu hty
Ou.ntlty 10

SAVE ON SUPER DISK" DISKETTES
Produ ct Description

Copyright ~ 1986 Communications Electronics Inc.

5v." SSSD Soft Sector w/ Hub Ring 6431-FA 0.64
Sv." Same as above, but bulk pack w/o envelope 6437-FA 0.39
Sv.' · SSDD Soft Sector w/ Hub Ring 6481-FA 0.68
Sv." Same as above. but bulk pack w/o envelope 6487-FA 0.43
5v." DSDD Soft Sector w/ Hub Ring 6491-FA 0.74
5V4" Same as above, but bulk pack w/o envelope 6497-FA 0.49
5v." DSQD Soft Sector (96 TPI) 6501-FA 1.09
5V. ' Same as above. but bul k pack w/o enve lope 6S07-FA 0.84
SV4" DSHD for IBM PC/ AT - bulk pack 6667-FA 2.07
3 V2" SSDD (13 5 TPI) · bul k pack 6317·FA 1.67
3V2" DSDD (135 TPI) - bul k pack 6327·FA 1.99

SSSD = Sing le Sided Single Densit y; SSDD = Sing le Sided Double Densit y;
DSDD= Dou ble Sided Double Densit y; DSQD= Doubl e Sided Qua d Density;
DSHD = Double Sided High Density; TPI = Tracks per inch.

BUYYOUR DISKETTES FROM CE WITH CONFIDENCE
To get the fastest del ivery of your diskettes. phone your order directly to our
order desk and charge it to your credit card. Written purchase orders are
accepted from approved government agencies and most well rate d firms at
a 10% surcharge for net 10 billing. For maximum savings. your order should
be prepaid. All sales are subject to availability. accepta nce and verif ication.
All sales are fina l. All prices are in U.S. dollars. Prices. terms and speci­
ficat ions are subject to change without notice. Out of stock ite ms may be
placed on backorder or subst itu ted for equivalent product unless we are
instructed dif fe rent ly. A $S.OO additional handling fee will be charged fo r all
orders with a mercha ndise to ta l und er $5 0.00. All shipme nts are F.O.B. CE
warehouse in Ann Arbor. Michig an. COD te rms are avai lab le. in U.S. UPS
areas for $5.00 ext ra. and are payable with cash or ce rt ified chec k. Michi gan
residents add 4% sales tax or supp ly tax ID number.

For shipping charges add $6 .00 per 100 diskett es and/o r any fracti on of
100 SV4-inch or3V,.inch dis kett es forU.P.S. ground shipp ing and handl ing in
the conti nental U.S. For 1.000 or more disks shipped to the continental U.S..
shipping charges are $4 .00 per hundred diskettes. UPS 2nd day ai r rates
are three times continental U.S. rates . For Canada. Puerto Rico. Hawaii.
Alaska, or APO/F PO delivery. shipping is three times the continental U.S. rate.

Mail orders to: Communications Elect ronics Inc., Box
1045, Ann Arbor, Michi gan 48 106-104 5 U.S.A. If you have a
Visa or Mas ter Card, you may call and place a credit card
order. Order toll -free in the U.S. Dial 800-USA-DISK. In
Canada, order tol l-free by call ing 800-CA1-DISK. If you are
outside the U.S. or in Mich igan dia l 313-973-8888. Telex
anytim e 810-223-2422. Orderyou r Super Disk diskettes now.

........l
INCH

Order toUlree 800-USA-DISK

Super Disk"
Diskettes
Now...Diskettes you can
swear by, not swear at.
Lucky for you, t he diskette buyer, there are many diskette
brands to choose from. Some brands are good, some not
as good, and some you wouldn't think of trusting wi th even
one byte of your val uable data. Sadly, some manufacturers
have put th eir profit motive ahead of creating quality
products. This has resulted in an abundance of low quality
but rather expens ive diskettes in the marketp lace.

A NEW COMPANY WAS NEEDED AND STARTED
Fortunately, other people in the diskette industry recognized
that making ultra-high quality dis kettes required the best and
newest manu facturing equipment as well as the best people
to operate this equipment. Since most manufacturers seem ed
sat isfied to give you only the everyday quality now available,
an assemblage of quality conscious individuals decided to
start a new company to give you a new and bette r diskette.
They called this product the Super Disk dis kette, and you're
going to love them. Now you have a product you can swear by,
not swear at.
HOWTHEYMADETHE BEST DISKETTES EVEN BETTER
The management of Super Disk disket tes then hired all the
top brains in the diskette industry to make the Super Disk
product. Then these top bananas (some times called floppy
freaks) created a new standard of diskette quality and
rel iabili ty. To learn the "manufacturing secrets" of the top
diskette makers, they've also hired the remaining "magnet ic
media moguls" from competi tors around the world. Then all
these world class, top-dollar engineers, phys icis ts, research
scientis ts and production experts (if they've missed you , send
in you r resume to Super Disk) we re given one di rective...to
pool all their manufactur ing know-how and create a new,
better diskette.
HOW SUPER DISK DISKETTES ARE MANUFACTURED
The Super Disk crew th en asse mbled the newest, totally
quality monitored, automated production line in the industry.
Since the manufacturing equipment at Super Disk is new, it's
easy for Super Disk to consistently make better diskettes.
You can always be assured of ultra-tight tolerances and
superb dependability when you use Sup er Disk diskettes. If
all th is man ufacturing mumbo-jumbo doesn't impress you,
we're sure tha t at least one of these other benefits from using
Sup er Disk diskett es wi ll:
1. TOTALSURFACE TESTING- Formaximumreliability. andto lessenthe likelihoodof
disk errors. all diskettes must be totally surface tested. At Super Disk. eachdiskette is
10 0% surfacetested. Super Disk is so picky intheir testing.theyeventest thetracksthat
are in betw een the regular tracks.
2. COMPLETE LINE OF PRODUCTS - For a diskette to be useful to you and your
computer, it must be compatable physically. Super Disk has an entire line of 5 V.-inch
and 3Y2-inch diskettes for your co mpute r.
3. SPECIALLY LUBRICATED DISK- Super Disk usesaspecialoxidelubricant which is
addedto the basemedia in the productionof theirdiskettes. Thisgivesyou abetter disk
drive he ad to media contact and longer head and disk life.
4 . HIGH TEMPERATURE/LOW·MARRING JACKET- A unique high temperature and
low-marri ng vinyl jacket allows use of their product whe re ot her diskett es won't work. This
special jacket is more rigid tha n othe r diskette s and helps elimi nat e dust on the jacket.
5. REINFORCED HUB RINGS - Standard on all 48 TPI Supe r Disk min i-dis ks, to
strengthen the center hub hole. This increases the life of the disk to save you mone y and
inc rease overall diskette reliability.
6 . DISK DURABILITY- Supe r Disk disketteswill beat all industry standardsfor reliability
since th ey will give you more than 75 % of the original signal ampli tude rema ining even
atteran average(Weibu! & 50) of30 millionpasses.They arecompatiblewithall industry
specifications as established by ANSI. ECMA. ISO. IBM andJIS.
7. CUSTOMER ORIENTEDPACKAGING· AllSuper Disk disksarepackaged10 disksto
a ca rton and 10 carto ns to a case . The economy bulk pack ispackaged 100 disks to a case
without envelope s or labe ls.
8. LIFETIMEWARRANTY-If all elsefails. remember. all disksmade by Super Disk Inc.•
have a lifetime warr anty. If any Super Disk diskette fails to meet factory specifications,
Super Disk Inc. will replace them under the terms of the Super Disk warranty.
9. SUPERB VALUE · With Super Disk's automatedproduction line. high-quality. error­
free disks are yours without the high cost.
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SATELLITE TV/

5 . Ee l's e leve n-foot scree n ­
mesh ante nna with slide-in pan­
els: The surface made it through
the storm but the mou nt be nt ove r
and po inted the ante nna toward
the grou nd . Steel plates attach ing
the dis h-mou nt to t he pi pe-sup­
po rt be nt bad ly and allowed th e
antenna to f li p ove r and yank th e
motor d rive out of it s socket . The
repa irs were all mechani cal , and
the antenna probab ly wo uld have
su rv ived h ad t he stee l in th e
moun t bee n stro nger and th e pi pe
suppo rt lar ger-a 6-inc h-t h ick
wa ll, fo r instance.

6. AMD's eleve n- and th irteen­
foot al l-a lu mi nu m so lid-surface
antennas: The mounts gave away,
so the antennas free-wheeled and
beat th em sel ves in to cru m pled
pil es of useless junk.

7. We had te n of Paraclipse's
n ine- and twe lve -foo t scree n ­
mesh antennas, on ly one of w hich
was a total loss. That one was ave ry
ear ly design w it hout so methi ng
called a " hurri cane strap," a safety
cable designed to keep th e ante n­
na fro m whip pi ng i n t he wi nd
sho uld the motor-dri ve breaking
system fail. In our case, t he motor­
dr ive fail ed , and, since the re was
no hurri can e strap, th e anten na
free-wheeled and beat itse lf to
death , sprayi ng parts over an area
several hundred yards w id e. The
othe r nin e Paracli pse ante n nas
suffered mi no r panel or support­
strut damage , and repa irs typ ically
amo unted to abo ut 10-15% of t he
orig inal cost.

8. Three scree n-mesh Aristocom
ante nnas suffered rib and mesh­
surface fai lu res, but t heir mounts
held. Repairs amounted to abo ut
20% of o rig inal cost.

Fai lure t ren ds
Th ere were t re nds in th e way

those antennas failed that may es­
cape casual reading. Vir tually all
mesh -an t enn a fa i lu res res u lted
from m oun t' fai l ures . W he n a
mount fai ls , t he antenna's di sh
area acts as a sail, and th e w ind
d r ives that sai I u nt i I someth ing
sto ps its fo rward motion . W hen
that happens, the antenna d isinte­
grates . But w hen the mounts do
not give way, the ante nna usually
survives w it h mino r damage.

The solid surface (metal o r f i­
be rg lass) ante n nas had sim i la r

4. Her o 's th irteen -f oo t screen­
mesh ante n nas ben t t he i r f ive ­
inch stee l p ipe mounts, but only
afte r the mes h had bee n str ipped
fro m the surface of t he dis h by th e
wi nd . The scree n mesh is faste ned
to the ribs of th e those o lde r-style
ante nnas w it h metal screws. The
w ind sim ply yan ke d the scree n
mesh off t he ribs by decapi tat ing
t he screws . Bot h antennas we re
un- salvageabl e, so we canno t rec­
o m me n d any ante n na w hose
mesh is fasten ed wi th screws .

Payment: $60 US funds (Anthology + Bonus) , $15 US funds
CSD Oct. ONLY; payable "CSD ANTHOLOGY."

, Shipping charges prepaid. Enter order to: CSD Antho log y,
Radio-Electronics Magaz ine, 200 Park Av. S., New York, NY
10003; or call 305-771-0505 for credit card orders ONLY.

![IlII1II1I!!I~1 __ SEND CSD ANT HOLOGY/2 Vols. + CSD Bonus.
. __ SEND CSD October '84 Special Issue ONLY.

NAME COMPANY _

ADDRESS _

CITY STATE__ ZIP _

els: We had three of those anten­
nas, and, to our surprise, none
lost the ir pane ls. Before the Kate
Test, we suspected that, w he n
sl ide- in pane ls were beat en by
st ro ng w inds, the pane ls wou ld
pop out, and that, though the user
m igh t lo se pane ls, the d is h's
super-structu re wou ld remain in­
tact. The feeds on t hose antennas
we re damaged w he re the feed in­
serts into a sleeve at the hub of th e
d ish. Damage amounted to abo ut
20% of t he o rigi nal cost.

The First
Five Years!

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. Originally sold 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 edit ion of CSD/Coo p's Satellite Digest. This very special edition of
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of
TVRO facts and figures ever compiled. Combined with the 1,000 page 'CSD
ANTHOLOGY' report, you have instant reference to every1hing 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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Time-Saving MoneyMaker!
Philips Rem ote Control Transmitter Tester

On site or in shop, this tester quickly and posi­
tively verifies all remote contro l transmitting func­

tions , including those for TV receivers , VCRs and
cable converters . .. both infrared and ultrasonic

types. It' s a first from Philips ECG for the television
indust ry. Put it to work saving time and making money for you.
Battery-operated , weighs just four ounces.

means youbeat an OEM
repairor replacementschedule

by days or weeks. In fact, in
a matter ofdaysyourcustomer

is backon the recliner, pushing but­
tons and smiling contentedly. And
you're a hero.

Contact your localPhilips ECG
distributor today for a free Cross
Reference RCTcatalog. Start making
profit by remote control right away.
~

This program appeals to
a vast audience. Millions of
glued-to-the-recliner remote
control transmitter addicts.When

their RCTconks out, they get
very impatient. They want it fixed

or replaced right now. Waiting weeks for a
new unitfrom the original manufacturer doesn't
please them.

You've got t hem coming
and going.
Philips ECG has replacements for RCTs that
cover most TV/VCR manufacturers from A to Z.
(AOC to Zenith). For example, five models replace
18RCA models. In fact, over 170OEM remote
controltransmitters can be covered by just 71
replacementRCTs. Andlike all Philips ECG products,
they fit and they work.

Philips ECC has an express delivery
plan that makes you a hero.
You don't commit to anythingbut ordering from your
Philips ECG distributor. If it's a replacement for a
popular OEMbrand he might haveit in stock. If not,
Philips ECG guarantees express delivery. This

If it's ECC, it fits. And it works.

PhilipsECG
A North American Phi/ips Company
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CALL NOW
AND

RES ERVE
YOUR SPACE

Call 516-293-3000 to reserve space. Ask
for Arline Fishm an. Limi ted numbe r of
pages available. Mail materials to:
mini-ADS, RADIO-ELE CTRON ICS, 500­
B Bi-County Blvd ., Farmingdale, NY
11735.

• 6 x rate $745 .00 per each insertion .
• Reaches 229 ,044 readers .
• Fast reader service cycle.
• Short lead time for the placement of

ads.
• We typeset and layout the ad at no

additiona l charge.

NEED A STORAGE SCOPE? The Scope
Memory attaches to your analog oscilloscope
and converts it into a c'igital storage scope
capable of storing and displaying transient
signa ls and pulses. Features include selecta­
ble sampling rates, 2K memory, pre and post
trigger capability. Single and Dual Channel
models available from $575.00. SIBEX, INC.
3320 U.S. 19N, Suite 410, Clearwate r, FL
33519, (813) 786-3001 .
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THERMOPROBE-QUI CKLY IDE NTI FIES
DEAD PC BOARD COMPONENTS. Locates
dead resistors. transistors. IC·s. diodes. and
transformers without direct contac t. in sec­
onds. Operat ing active components radiate
heat. dead components don't, Thermoprobe
is sensiti ve to Y25°F change in temperature. A
must for your workbench or field service.
Order # 209TM. ONLY $21.95 + $3.00 ship­
ping. NY Res. add tax. BUYUS, INC., Dept.
RE486 10 Whi te Birch Dr., Ossining, NY
105 62. VIS A o r MAS T ERCA RD (9 14 )
762-4799.
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SINGLE AND DUAL TRACE Scop es, Ana­
log and Digital Multime ters , Power Supplies ,
High Voltage and Low Cap. Probes
RF and Sine/Square Wave Generators, Digi­
tal Capacity Meters. Available at your local
distributor. EMCO ELEC TRONICS, P.O. Box
327,'Plainv iew, NY 11803. Send for your free
catalog.
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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 crysta l 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. Comp lete kit
only $29.95. Tax included. VISA and Maste r­
Card accepted. FREE SHIPPING. DECO IN­
DUSTRIES, Box 607 , Bedford Hills, NY
10507. (914) 241-2827 .
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ture heal ing to come into use after it was
discovered.

Many types of elec tronic devices will
be implanted in peopl e in future years .
There are already pacemakers, drug and
hormone infusion pump s, arm and leg
musc le stim ula tors, arti fi c ial hearts ,
heart-assist device s , defibrillators , brain­
stimulation devices, and artificial ea rs.
And more devices will be developed in the
future, but electronics engineers will en­
counter many challenging problems be­
fore those new devices become success ful
and acce pted .

One prob lem is that electronic device s
must be shown to be safe and effecti ve
before bein g tried on peop le . Thus, al­
most all medical-electro nics devices are
tested on animals first. For instance, ani­
mal testing of artificial hearts was con­
ducted for over a decade before approval
was gairied for a test on a human subject.

Anothe r prob lem is that the course of a
disease or injury can be great ly different
in different people . One reason is that
each patient is different. Each differs in
his physical conditioning, abi lity to toler­
ate pa in, adaptability to change , and
motivation . Further, each injury or illness
is uniq ue . Eac h fracture is at least a little
different from any other ; each heart is

continued on pag e 94

continued from page 79

MEDICAL ELECTRONICS

causes of failure: Th e m oun t s
fai led to hold th e ant enna upright,
and once th e mount bent or gave
way, the ante nna self -destructed .

Very large ant ennas (sixteen feet
and greate r) suffe re d extreme
str uctu raj damage w hen the ir cir­
cumfe rence rin gs co llapse d and
the d ishes folded up like c1 ams­
see Fig. 1 for an example. Smalle r
d ish es didn ' t "c lam -she ll " b ut
their mounts did give way. Very
small di shes (fo r ou r part of the
wo rl d), in the eight- to nin e-foot
range, gene rally survive d because
thei r mo unt s were design ed fo r
eleven- and twelve-foot units.

The p lace where the lin ear-actu­
ator drive attach es to th e d ish was
the mo st co mmon po int of failu re.
Typi ca ll y, a rotat in g ba ll -joi nt at­
tachm ent co nnects t he antenna
end of th e act uato r arm to th e
di sh's surf ace throu gh a br acket at­
tached to a strut. Those brackets
fai led on perh aps one-third of our
anten nas, and left th em un sup ­
ported and atthe mercy of the hur­
ricane-force w inds. R-E
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ETCH HIGH QUALIT Y PC BOARDS IN MIN­
UTES with the Proto-Etch system. Replace
time consumi ng manual etching with faster,
Controll ed Processing. Produces quality
boards to 8 x 9 inches. The only self agitating,
temp controll ed tank in this price range. An
incredible value at $74.95 (kit), or assembled
for $104.95. CA orders add $4.87 sales tax.
Ord er today. QUINTEC ELECTRONICS, 444
Lincoln Blvd. , Dept 225C, Venice , CA
90291. Ph(213) 306-5354.
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6 GREAT WAYS
TO USE THE SSAVI

DELTAX DUAL TRACE OSCILLOSCOPES
WITH PROBES . DX5020 20MHZ $355.00.
Built in component tester 5MV to 20VIDiv 0.2
microsec. to 0.5s/DIV. Risetime less than
17ns. One year limited warranty . DX5035
35MHZ $525.00. DX5045 45MHZ $669.00.
DX5015S 15MHZ NC D/C $460.00. DX1200
DMM $27.50 ; DX1300 DMM 16 measure­
ment Ranges $49.00. CA add 6.5% tax plus
shipping. DELTAX DYNAM IC INC., 20955 E.
Lycoming St., Walnut, CALIF. 91789. Tel.
(714) 594-7131 Telex: 503749 DELTAX.
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CORDLESS TV TRANSMITTER. This unit, a
miniature video transmitter, conveniently
transmits UHF signals to remote television
locations within a 200' range. Signal inputs
from VCR, Video Game, Satellite Receiver,
Video Camera, or Micro Computer. When or­
dering select an open UHF channel for your
area. CH 14, 19, 25, or 27. $89.95 plus $4.00
S&H. Visa/MasterCard call 1-800-522-2636
orders only, 617-871-5611 for information.
CAMEO ENTERPRISES, INC., P.O. BOX 63,
Accord, MA 02018.
CIRCLE 266 ON FREE INFORMATION CARD

. ....c· , 'X·

.~ ""
• ~HV'''''a.,__ .",,,
..:..... :--. _ " ,) "" '>11

NEW PUBLICATION, "5 Great Ways to Use
the SSAVI": a complete guide for all uses,
including conversion to a stereo TV decoder
$6.50 ppd . ZENITH SSAVI Descramblers
only $169. Gated pulse $199. Reconditioned
o ri gi na l equi pmen t for UHF c h s .
48,50 ,51 ,54,60, etc. Quantity discounts. Sur­
plu s TV equipment: Oak N-12, Hamlin
MLD-1200 , etc. Warranty. Catalog $1. AIS
SATELLITE, P.O. Box 1226-A, Dublin, PA,
18917. 215-249-9411.
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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. Sem ik it
$250.00. Compl eted dow nconver ter add
$75. Completed receiver and downconverter
add $100. JAMES WALTER SATELLITE RE­
CEIVER, 2697 Nickel, San Pablo, CA
94806. Tel. 415-724-0587.
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TV STEREO-SAP-ADAPTER : only $79.00
to modify your existing TV set as a Stereo­
Second Audio Program-Function TV. It re­
quires single line from TV and stereo ampli­
fier. Detail instruction manual for modifcation
is included. Allow 4-6 weeks delivery. INTEK
ELECT RONICS, P.O. BOX 76417, Los An­
geles, CA 90076, (213) 739-1664.
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R&D SHEET METAL WORKER-New multi­
purpose Shear, Brake and Roll now with 6"
male dies, removable and removable female
dies. A complete in-house shop at 1/3rd the
cost . Over 20 years development/sa les
worldwide in industry, government and edu­
cation. Free literature or $2.00 for "Guide to
Sheet Metal Working." PACIFIC ONE COR­
PORATION, 513Superior Ave., St. 53, New­
port Beach, CA 92663 (714) 645-5962 Telex
4996168.
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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. Complete kit only $29.95 tax incl. VISA
and MasterCard acce pted. FREt= SHIP­
PING. DECO INDUSTRIES, Box 607, Bed­
ford Hills, NY 10507. (914) 241-2827.
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VIDIO

SCRAM'UNO

TKlINlOUfS

SUBSCRIPTION TV MANUAL. This infor­
mation packed book details the methods
used by subscrip ti on TV companies to
scramble and des cramble 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, AZ 85080

CIRCLE 120 ON FREE INFORMATlON CARD



SERVICE

CLINIC
Hot resistors and. shorted capacitors
OFTEN YOU RUN ACROSS A TV SET W ITH

one o r more high-wattage bleeder
resistors . We're not talki ng about
the resistors that are used to dis­
cha rge electro lytic capacito rs
when power is removed from a set,
but those that are used to stabi lize
the power supply. They turn up
mostly in tube-type TV sets, and
their basic function is to " bleed
off" a small amount of current, arid
thereby make the power supply
less susceptib le to variations in
load current. Bleeder resistors
usually run pretty hot-and some ­
times they even do what they're
supposed to do!

If yo u find a set with incorrect­
or no-B + , the f irst thi ng you
shou ld check is the bleeder str ing ,
as shown in Fig. 1. One tool that is
usefu l in checking high -wattage
resistors is the WCFT (the Well­
Calibrated finge rTip). Just be care­
fu l; some resistor s are sup posed
to run hot, and one could easily
blister yo ur WCFT! So bring it
close , but don' t touch. If you can
feel some heat, but not too much,
the resistor is probab ly OK. If the
resistor is co ld , it-or another in
the bleeder string-may be open .

If it's too hot, you 've got a short
somewhere that 's allowing too
much current to flow through the
bleeder string. That sort of short is
often, but not always, caused by a
bypass capacitor. Bypass capaci­
tors in older sets are often made of
paper, and they usual ly have val-

~ ues of about 0.25 or 0.5 f.L F. They're
z much mo re likely than today's
~ plastic capacitors to become leaky,o shorted, or open . You may have
~ several bypass capac itors to
UJ
6 check, because every resisto r in a
o bleeder str ing may be bypassed in­
ri dividually.
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FIG.l

W hen you find a leaky capacitor,
rep lace it , and then check the rest
of th e capacitors in your circ uit.
You may fi nd a marg ina lly-func­
t iona l capac itor t hat w ill fa i l
soon-accord ing to Murphy, as
soo n as you return the set to the
customer! In general , a good pa­
per capacitor w il l have resistance
wel l over SOK; if you f ind one with
a resistance of SOK or so, rep lace it
on general pr inciples.

Particu larly watch out for the
type of paper capacitor that has
been rolled from a thick sheaf of
paper, and that has the case folded
over on the ends . That type is es­
pecially prone to leakage, and you
can usuall y rely on one to fail once
the set has been taken home! If,
whi le servicing an older set, you
see any ro lled-paper capacitors ,
it 's a good idea to rep lace them
with modern capac itors. (As we
used to say in the Air Force, CYA.)

We seldom have t roub le with
ear ly "molded" capacitors or mica
capacitors (of the original "sand-

JACK DARR,
SERVICE EDITOR

wich " type). They seldom, if ever,
develop opens, because of their
construction .

Oscillator problems
If a capacitor in an osci llator cir­

cui t develops an open, you' ll get
no feedback , and the oscillator
won 't work. So, if you find a set
with a dead horizontal or vertical
oscillator, look for an open capaci­
tor.

A TV set that uses a switching
power supply may appear to be
totally dead because of a bad ca­
pacitor. If the switching circuit
doesn't oscillate , there wil l be no
output voltage at all.

A TV set with bad convergence
may also be suffering from an
open capacitor; that will prevent
the convergence pu lses from get­
ting to the proper places, so the
picture won 't conve rge. To find
the source of the trouble , just
trace the pulses through the cir­
cuit un ti l you find where they stop .

In short (no pun intended), start
by troubleshooting the most log­
ical component. If you find a re­
sistor that looks bu rnt, or that run s
very hot, that's an almost-sure sign
that somew here on its " load" side
there is a shorted or leaky capaci­
tor. Usually the fastest way of find­
ing the problem is by makin g
resistance checks w ith an ohm­
meter. And remember to di s­
charge any capacitor with a value
greater than about 0.1 f.LF before
trying to mea sure its resi stance .
Otherwise you may have to trou­
ble shoot your ohmmeter!

If you f ind an open capac itor
don't just rep lace it and turn th e
set on; measure the resistance of
the ci rcuit to ground . That resis­
tance shou ld always be high (SOK



OPEN SATURDAYS 8 A.M. TO 1 P.M . WITH 24 HOUR ANSWERING TO TAKE YOUR ORDER ANYTIME
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V·1050

Reg. $615

Reg. $1195

Reg. $1595

$1150

$870

$425
V-650F

60M Hz • Dual Trace
Delayed Sweep

V·212
DC·20MH z • Dual Trace

Reg. $2295

$1249

V·1070
100MHz • Quad Trace

CRT Reado ut
6" PDA·CRT

COMP LETE INVENTORY OF MULTIMETERS
AND SCOPES FROM 18 MANUFACTURERS

$ 21 90
Reg. $2490

V·1100
100MH z • Quad Trac e
CRT Read out . 1mV

6" PDA·CRT

800 535-9593
LOUISIANA TOLL FREE 800 462·9520

$624

Reg. $715

Reg. $92 5

V·222
20MH z • Dual Trace

6" CRT

$490

WM. B. ALLEN SUPPLY COMPANy....
TEST EQUIPMENT SPECIALS

V·422
DC·40MH z . Dual Trace

V·6041
40MHzJ2 Channels • 4000

Words Per Channel

300 BLOCK NORTH RAMPART, NEW ORLEANS, LA 70112
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o r m orel i f t he c ircui t has no
sho rts. If yo u measure less than
that, fi nd out w hy befor e turn ing
t he TV set on. just fo llow logic and
co mmon sense; yo u' l l f ind t he
p roblem ! R-E

SERVICE
QUESTIONS

SON Y STATIC CON VERGENCE
Ihad trouble with a Sony KX-2501

monitor. I fixed some intermittent
" flagging" at the top of the screenby
setting the h oriz o ntal h old.
However, the horizontal static-con­
vergence drifted badly. I checked
DC voltages; they looked OK. Inci­
dentally, the emitters of Q1502 and
Q1503 should be at 147.7 volts, not
48.7 volts, as shown on some copies
of the schematic.

So I finally gave up and ordered a
new horizontal-voltage regulator
control (for $451). When it came
about three weeks later, I installed it,
and 10 and behold: perfect con­
vergence. The adjustments were
easy to make. My dealer told me that
he had ordered several of those con­
trols lately. I wonder why they fail
like that-moisture? So, just for
luck, I ran a bead of silicone around
the shaft, hopefully sealing out dust
and moisture. If future adjustments
are needed, the silicone can be
peeled off easily.-M. D. Chepko,
M.D., Raleigh, NC.

Thanks fo r the usef ul hin t , doc!

WHAT KIND OF SCOPE FOR TV?
I want to buy an oscilloscope for

TV servicing. Whats the best kind to
get for that purpose?-M. R., Luther­
ville, MD.

I've always said that it's easy to
pick out a w ife, a suit of clothes,
etc. , but you've gotto be careful in
choos ing test eq u ipment . Se­
riou sly, t here are a lot of good
scopes available . Heathki t , B & K,
H ick o k , Tek t roni x , and many
ot hers all make scopes, and you
can't go too far wrong with any of

~ th em. I've got six of var io us makes ,
z and they're all good . My sugges­
~ t ion would be to try th e O ld Pro­
t) fessor's Famous Test for Whisky:
::J Pou r some in a glass and drink it!
wo In ot her words, arrange for a dem-
o onst rat io n in your shop and try dif­
C? fe rent several mod els. R-E
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LETTERS

continued from page 25

sitizers of positi ve and negati ve
types, some w ith dyes to aid the
user. However p lent ifu l all those
goodies are in New York, here in
the hick city of Tulsa I fo und one
spray can of GC pos it ive sensit ize r
at the o ldest elect ro nics supp ly
hou se in town and one bottle of
deve lo pe r fo r it at another supply
hou se . I co u ld n' t m ake th em
work, tho ugh I co uld get a faint
image. I think one o r both items
had spe nt too many years on a
shelf. I w rote to GC and th ey sent
me a very nice handbook , but I
had no idea w he re to order the
mater ials then o r now. Electronics
sup ply hou ses are somew hat less
t han eage r to speci al order $10
it em s- esp eci all y i f you d on ' t
know for sure what you want.

So I fol lowed th e advi ce yo u
magaz ine peopl e like to give­
wri te to yo u r ad ver ti sers - an d
came up w ith Datak ER-71 negative
ph oto resist and ER-8 developer.
Those p roducts are very easy to
use and appear to be a quality sys­
te m, but my result s have been
spo tty. I do sing le -s ide boa rd s
qu ite we ll, but have trouble wi th
t he resist standing up lon g eno ugh
on double-sid ed board s. I wo uld
li ke to t ry some of those poti on s
t hat Grossb latt de scribed , bu t sti ll
don't know w he re to get t he m .
So me adve rt isers occasio na l ly
show mate r ia ls, kits, and sen­
sit ized board s, but descr ib e them
so poo rly, incom pl etely, and ofte n
erroneously that one mu st essen­
ti ally buy blind . What I am gett ing
at is that, alt ho ugh you obviously
avo id men t ioni ng brand names
and such, yo u wo uld be doing the
neophyte boa rd maker a beautiful
service if yo u wo u ld li st w hat 's
availab le, how it wo rks, and w here
to get it .

As for my t ryin g your metho d, I
cannot try it w ith my Datak ER-71
because the ER-71 requires a nega­
t ive mask.

Whi le not precise ly on the sub ­
ject of expos ing boards th rou gh a
sheet of paper, I wo uld li ke to
briefly desc ribe a method of board
layout w hic h way be of inte rest to
yo u.

Ferric chloride is a conven ient

etc hant to use because it can be
purchased at Radio Shack sto res,
w he re it p rese nt ly costs $2.50 a
pin t. I di scovered t he hard way
that w hen it gets t ired it sudde nly
stops etc hi ng, obvio usly due to
absorbi ng all the copper it can ac­
co m modate. ju st as obv ious ly,
boards with a few copper tr aces
and large bare areas not only de­
plete the etchant rapidly, bu t tend
to over-etc h de licate areas w hile
the etc hant works on th e lar ge
spaces. So, to make th e etc hing
qui cker and more uniform, and to
save etchant , I changed my board
design to w he re, instead of run­
ning narrow co ppe r co nnect ing
lines, I reversed th e system and
run etc hed lin es to separate con­
nected areas. The result is exactly
as desired: boards etc h qui ckl y
and un if ormly and a minimum
amo unt of copper is removed . I
do n't consider boa rd layout any
m o re d iff ic ult th an t he co n ­
ventional way, thou gh it does re­
qui re gett ing one's mind workin g
in the right di recti on .
H.e. DOENNECKE
Tulsa, OK

SERVICING B.I.C TURNTABLES
I have gotten many inquiri es

f rom owne rs of B.Le. turntabl es,
and ot her B.Le. audi o equi pment
go ing back as far as th e Garrard
days. Those ow ners say that th ey
are havin g a diffi cul t tim e lo catin g
service and parts, and th ey have
heard th at B.L e. has gon e out of
bu siness. That di stresses me be- .
cause B.Le. always supported its
prod ucts with a strong service o r­
ganizat io n.

The good news is th at a compa­
ny cal led " Sou th Street Service"
has taken over all the service and
parts for B.Le. equipment. I have
spo ke n to t he own er, A l a n
Ruthkowksi (fo rme r nati on al ser­
vi ce manager at B.Le. l, an d he
conf irms that virtually all parts are
still availab le throu gh hi s compa­
ny. In fact, t hey have re-manufac­
t ured many parts that previou sly
were not availab le, such as gri lles
for speakers, t urn tab le motors,
head swells, etc.

The add ress of the South St reet
Serv ice Com pany is 202 Sout h
Street, Oys te r Bay, NY 11771.
ARTH UR M. GASMAN
Port Washing ton , N Y R-E





ANTIQUE
RADIOS
Back to the present
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RICHARD D. FITCH

WE'VE SPENT THE LAST COUPLE OF

months looking at the overall his­
tory of the radio arts and sciences.
Let's return now to the present­
the 20th century. First we'll look at
the Antique of the Month, then
we'll go on to discuss the WW1 era
and the 1920's.

A classic collectable
The Stewart Warner radio

shown in Fig. 1 (serial number
A399897) is interesting in that it has
a molded, simulated wood-veneer
cabinet. It also has seven pushbut­
tons, one of which can be used to
tune in a police-band station. Al­
though the radio doesn't really
qualify asan antique, its classic ap­
pearance would make it a valuable
member of any collection. The
Stewart Warner belongs to Kerry
Swanson of Ellensburg, Wash­
ington. I'd like to thank him for the
fine photo.

WWl and beyond
World War One was no excep­

tion to the rule that, during every
national conflict, there is a surge
of technical and economic pro­
gress. The slow but steady ad­
vancement of radio came to a
standstill around 1915, at least as
far as the civilian was concerned.
For the next three years all re­
search was directed toward the
war effort. I hope to discuss , in a
future column, some WW1 com­
munications equipment for those

~ of you who collect it. But for now,
z let 's stick to civilian gear.
~ By the end of WW1, develop­
b ment of civilian gear again began
~ to roll. In fact, it began to develop
UJo so fast that it was running over it-
o self. By that time numerous broad­
ri casts could be picked up by
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FIG.l

anyone with a working receiver.
There were many receivers
around, and most of them were
home-made. The time was ripe for
the appearance of regularly sched­
uled broadcasts.

All antique-radio buffs are famil­
iar with the Westinghouse Station
in Pittsburgh, KDKA. That station
actually made the first pre-sched­
uled radio broadcast: the results
of the Harding/Cox presidential
election of November 1920. Al­
though there were probably fewer
than 1000 listeners , regularly
scheduled broadcasting had got­
ten its start.

The apparatus used to receive
radio waves in the early 1920's was
usually housed in a square box
with a hinged lid on top. Or it
might simply have been mounted
on a breadboard-and I don't
mean one of those plastic jobs
with a matrix of socket holes, but a
real chunk of wood that bread was
cut on! Receivers in that era were
mostly powered by batteries, and
we listened to those radios with
earphones . Later those battery-

powered receivers were often
adapted to operate from the AC
lines and with a loudspeaker.

Receivers, radios, sets
For the many readers who are

sexagenarians (those who are sixty
years old, or older), the use of the
terms receiver, radio, and set
should be familiar. In that era, the
receiving unit itself was never re­
ferred to as a radio. If the word
radio was used at all it encom­
passed the entire wireless opera­
tion-transmitter, receiver, and
everything in between.

A popular dictionary from 1924
doesn 't even mention the word ra­
dio. Reference books asfar back as
1910 also make no mention of the
word radio . I don't know just
when the ornate cabinet in the
parlor became a radio; maybe one
of you oldtimers can enlighten us
about the origin of the term.

Portables
Radio had become so popular

that people wanted to hear broad­
cast radio everywhere: at home, at
camp, in boats, in automobiles,
and even on vacation . The sets
were still most often battery­
powered, so both manufactured
and homemade portables were in
great demand.

Some manufacturers recog­
nized the need for true portable
receivers. Radiola offered a com­
pletely self-contained portable in
a long, skinny box that resembled
a suitcase. There were compart­
ments in the ends for batteries and
phones. That Radiola " portab le"
we ighed a ton, and it had a totally
inadequate handle on top for car­
rying it about. In spite of its limita­
tions, .though, the Radiola wa s
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EDITORIAL
Wonderful idea #1275

-I 've had another wonderful idea that I want to share with you, in the hope
that it w ill be b rought to the attentio n of some of the manufacturers in the
computer business. I'm in the process of setting up a new computer
system. It isn't an especially large or complex system, and should ordinarily
pose no problems.

But thi s computer co mes w ith-not one, b ut two large loose- leaf tomes.
In order to get up- and-running, you've got to read both of these books
w hich seem to have been w ritten by engineers. Now engineers, as we all
knovv, w rite to impress, not to exp ress. The w rit ing is co nfused and
convo luted , hard to follovv, full of d igressions and fishbacks, and the books
are lad en wi th charts and diagrams, rife w ith "If..." "However.." "Refer to ..."

The result is to tal frustratio n, utter confu sion and comp lete di sgust.
Oh, you can fight your way through the books if you have suffic ient

patience and a friend who knows a litt le more than you do. But Wonderful
idea #1 275 is going to solve the pro blem once and for all.

Each manufacturer should hire a writer to w rite his instruction books . I
realize that this is an unheard -of concept, and one that no manufacturer
thinks is viab le. A fter all, a w riter is liable to make sense out of the
instructions. With an easy-to -unde rstand book, the user might even w ind up
know ing w hat in heck he's doing. Surely, we w ouldn't want that to happen!

Of cou rse, this might lead to fewer service calls, saving the manufacturer
a lot of money, but that is not imp ortant in the overall scheme of things.
Then too, the engineers who now w rite these semi-literate instruct ions
might get their noses out of joint.

So what is really needed, is an additional instruction book w hich wi ll
serve to translate the existing instruction books into more-readable (and
understandab le) prose.

Now take the books I'm currently fighting my way through. One vo lume
deals w ith the hardware, the other w ith operating instructi ons. You can get
just so far with the operations, w hen you learn that you've got a DIPswitch
set incorrectly To locate that switch, you 've got to put this manual down
and p ick up the other. The instructions for sett ing that switch are no easier
to unde rstand than the rest of the manual, w ith di agrams that just don 't
help. Now I'm not stup id . And I'm supposed to be computer-literate. But I
keep thinking of the poor boob that has less knowledge than I do, and
wonde r how he's going to make out!

C'mon Wond erful idea #127 5!

Byron G. Wels
Ed itor
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LETTERS
Help!

I'd be happy to pay any costs
for a service or theory manual for
the Timex-Sinclair ZX81. I'm a
beg inner in the electronics field
and any help would be
appreciated. Write to Juan Bonil la,
42 Baldorioty St., Sabena Grande,
PR 00747.

We don't usually print addresses
Juan, bu t this seemed to be the
best and fastest way to get aid to
you.

Penance!
Yours is the only large-c irculation

magazine that has ever carried
serious coverage of the Timex!
Sinclair 1000. In a recent issue you
to ld a reader that support for this
w onderful machine had died .
Iain't true! There are a lot of firms
prov iding support to these units,
and a lot of people still using
them. Thanks for the best
electronics magazine around . Keep

up the (almost always) good
w ork!- B. C. 1, Tucson, AI.

Thank you sir. Humble pie can
be delicious. Wegot lots of letters
just like yours, so here's what we're
going to do: Any firms out there
that p rovide service, parts,
literature, software, whatever for
the TSI1000 and ZX-81, p lease
write to the Editor. We'll compile a
comp lete listing (on our own time,
boss) and make the list available
to all our readers at no charge. Are
we friends again?

Noisy Printer
How can I reduce the noise

level from my printer? It's working
properly, but it does seem awfully
loud.-S. K., Abilene, TX.

Start by placing a sound­
absorb ing pad under it. Often, the
surface on which a printer is
placed acts like a reverberator and
amplifies the sound. If that doesn't
help sufficiently, try using a

soundproof housing over the
p rinter for air-transmitted noise.

Computer Chess?
Has anybody worked out a

program that w ill enab le me to
p lay chess using a computer and a
modem? I'm certain that a lot of
people w ho are invo lved in both
chessand computers w ould be
interested .-R. c., Denver, Co.

Sounds fascinating. Can
anybody help?

New Software
I've developed an interesting

new software package that just
about every computer user w ill
w ant. What's the best way to
market such a produ ct?- L. W. St.
Louis, Mo.

Begin by writing to our
advertising sales department who
will be happy to send you a
media file and rate card!......CD~

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

SPEECH SYNTHESIZER, the Voice
Master, a hardware/sof twear system for
mircocomp uters that p rovides speec h
and music synthesis as wel l as vo ice­
recognition capab ilit ies, can use
almost any spo ken language for its
ope rat ion. Unlike other speech
device s for microcomputers, the Voice
Master does not depend on a speech
chip to create its vocabulary The user
d igitally records his or her own voice
to provide the vocabularies of up to
64 w ords or phrases for the unit.
Those recorded vocabularies are then
played back to reproduce the w ords
or phrases as d irected by the user in
high-qua lity sound that closely
resembles a tape recording of the
user's voice and can record in any
language.

The Voice Masteris also capable of
highly-acc urate voice recognition and
can recognize and store vocabularies
of up to 32 words or phrases each on
floppy d isk. Vocabularies for both

4 ComputerDigest - APRIL 1986

CIRCLE 11 ON FREE INFORMATION CARD

speech and recognition may be
instantly called and loaded from disk.

The Voice Master is available in
models for the Commodore 64/128,
Apple I/ series, and Atari computers
for a suggested retail price of $89.95,
which includes the VoiceMaster
module, p rogram d isk, headset!
microphone, connecti ng cab les, and a
comp rehensive documentation
booklet.- Covox, Inc., 675-D Conger
Street, Eugene, OR97402.

ADD-ON MEMORY BOARD, the
Cheetah Card 1M, is designed for the
IBM PC-AT and com pat ib les. It not
only adds 2.5 megabytes of memory
per card, but also allows the AT to run

CIRCLE 17 ON FREE INFORMATIONCARD

up to 30% faster w ith its no-wait state.
TheCheetah Card™ comes wi th a

full 3-year limited wa rranty and is
priced at$945.00.- Cheetah Interna­
tional, Inc., 107 Community
Boulevard , Suite 5, Longview, TX
75606.......CD~



SOFTWARE
REVIEW

BE T FlUE n

Best Friend...$84.95.

- When our company switched over from a CP/M
system to MS-DOS, the last thing anybody wanted was
to have to put down the instruction manuals and d o a
software review A fte r offering the package around to
several of my co -workers, I found it back on my desk.

Let me tell you something. I'm glad it worked out like
that. Best Friend , as the program is called , is precisely
that and is w or th all of the gib berish instruction
manuals that ever came w ith any co mputer. I casually
glanced through the brochure, flipped through the
book, and then inserted the di sk in my A: drive. Typed
in A: and return, then (as the book to ld me to, I typed
"BF" and enter. A menu appeared.

Using the funct ion keys, you select any of the ten
items on the menu or ESC to go back to your regular
ap pl icat ions. A rb itrarily, we selected the calculator
funct ion and pressed that. The screen informed us that
it was "being loaded, " and then the calculator
appea red. Knocked our socks off. This isn't a calculator
any more than a Rolls Royce can be described simply
as a "car." It's a full -function scientific printing calculator
that w ill do anything you can expect any calculator to
do.

The system provides six basic functions: Fi le Services
(copying, deleting, and renaming files), Disk Services
(formatt ing, copying and co mpar ing d isks), I/O options
(lets you specify pri nters to ports and set serial port
parameters), Typewriter Emulation (gives you the
eq uivalent of a full- featured elect ronic typewriter),
Scientific/Business Calculator (many easy to use
functions including "tape," printer co ntrol, ab ility to
return results to a program), and finally, Output

~dk .... Pl ·I>O<;
I a ..~ 10 t •.•

Redirection (gets reports on d isk that until now could
only be output to the p rinter). A nd Best Friend can be
run as a "stay reside nt" program so all its features can
"pop-up" behind w hatever else you are doing!

Suddenly, the sub-tit le on the instruction book,
"Makes PC-DOS easy to use" had new meaning. We
started p laying w ith the other availab le files. I want to
tell you something: I could sit here and fill up space
talking abo ut the different availab le funct ions, about
how well thought-out this program is, and how it's
probably the best thing to co me dow n the p ike since
sliced bread. But you d idn't just falloff the turnip truck
either. Best Friend is availab le in a de mo package for a
mere $14.95 or the full package for $84.95. Since they
have tailored systems to exactly suit the co mputer you
have (Yes, even CP/M) it would be a good idea to send
for their descriptive brochure first w hich contains an
ordering co upon. There's no charge for that brochcure.

Of equal importance in this day and age, is the fact
that it is not copy protected.

The bottom line is that Best Friend has and continues
to perform a valuable service here. It has made our
new computer easier for me to use, thereby making me
a more-valuable asset to my company It has eased the
transition into the new computer as wel l. But the fact is
that even if I were an o ld hand at the new computer,
I'd still value Best Friend , for it has been able to show
me some features I d id n't know existed. To orde r or
send for a brochure (yo u should l) write to Elite
Software, P 0. Draw er 11 94, Bryan, TX 77806. If you're
out that way, you can telephone. (409)
846-2340......CD~
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COMPUTER
It doesn't take much, and it pays ott.

HERB FRIEDMAN

-The way it appears in the mail order catalogs of data
process ing supplies, at least 26 hours of each workday
should be spent cleaning, check ing or adjusting your
pe rsonal computer. In fact, we are fast approaching the
point when the d ifferent kinds of "computer care"
products w ill outnumber the the books on persona l
computing.

The desktop personal computer and its per ipherals
are among the most reliab le of consumer products,
requiring a minimum of attention to keep them going. A
qu ick pass w ith a brush now and then, a w ipe w ith a
cleaning pad, a check of frequently moved cables and
connectors is all that's needed to insure years of
trouble-free operation, assuming a "c hip" doesn't break
down. While a failure at the "chip level" generally is
catastrophic, short of using common sense when you
initially install and service the computer there is litt le
you can do to, avoid it.

Fresh air first
Assuming the power supply doesn't blow up and

take a handful of components with it, it is p rimarily heat
that destroys chip-level components, so the first step
in computer care is to install the equipment in such a
way that there is an air flow through the enclosure(s).
Even when a computer (or a peripheral) is equipped
with a cooling fan or blower it is assumed there will be

,

FIG. 1-IF YOU HAVE LOADED your computer with internal
accessories beyond what the manufacturer originally sup­
plied, or age is causing intermittent glitches after hours of
operation, an accessory fan might be the cure for heat­
caused gliches. A fan such as this for the Osborne computer
is enclosed in a housing that either slides into place or is
easily secured with sticky-tape or a few screws.
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a known minimum rate of air exchange w ithin the
enclosure when the device is located on top of a
table. Hiding the co mputer from view inside a cab inet
or a desk restricts air floW; sharp ly elevating the
operati ng temperature in the cabinet. Even if you
employ an accessory fan or b lower fan for a computer
installed with in a decorative cab inet it usually ends up
recycl ing warm air (which gets even warme r) (Fig. 1).

An auxiliary fan is rarely required for computers as
initially supplied by the manufacturer. But if you load
the computer w ith several internal accessories the
build-up of ambie nt heat can easily exceed the original
design limits, and a cooling fan might be required to
avoid shorten ing the life of the internal com ponents,
and reduce or eliminate intermittent glitches caused by
heat overload. (It is not uncommon for socketed
integrated circuits to develop intermittent contacts
after a few years of cooking in the heat. The proble m is
usually d ue to the heat-sensitive metals used for
contacts in cheap sockets') Both the Apple and Rad io
ShackColor Computers are good illustrations of how
accessory hardware raises internal ambient heat above
safe limits. As init ially eq uipped by the manufacturer
neither computer needs a fan w hen located on a tab le,
but both are known to "gl itch out" w hen loaded w ith
accessories if the "extra" heat isn't vented by an
accessory fan.

FIG. 2-AN UNSHARP, FUZZY SCREEN display is usually the
result of dust on the face of the CRT rather than an electrical
breakdown. You can save an expensive "overhaul" service
charge if you simply clean the CRT with a common household
glass cleaner. (Special CRT cleaning products don't justify
their extra cost.)



Except for esthetic reasons, d ust covers are rarely
needed for modern personal computers. They might
be needed to keep coffee and paper cl ips from falling
into a p rinter, b ut that's abo ut it. The mod ern keyboard
uses sealed keyswitches so dust can't affect the keys,
and no commonly-used personal computer puts a
foam fil ter in front of a fan to catch dust, and thereby
restrict the air flow as the filter gets clogged (one of
life's d umber ideas). In fact , most internal co mp uter
fans and blowers simply pass the dust inside the
cab inet where it settles out on the components-and
causes no probl ems.

Dust creates pro b lems only w hen it settles on the
CRT o r a d isk, or gets p icked up on a di sk w hen the
d isk falls on the floo r, or it takes the form of oxide flake­
off fro m magnetic media and co llects on the read/w rite
head of a cassette recorder or a di sk drive.

Dust on a CRT is insidi ous because it destroys the
sharpness of the image: it's the reason w hy many
terminal ope rators start to com p lain about tired eyes or
blur red vision. The static charge on the face of a CRT
attracts dust, and w ithin days a relatively thick film can
build across the face of the CRT. The dust in turn
diffuses the screen di splay, causing the image to
bloom . The heavier the film of du st the greater the
bloom, and, therefore, the fuzz ier the image. Blooming
produces the same kind of t ired eyes as looking
through eyeglasses having the wrong prescript ion. As a
general rule, the p roble m is avoided by cleaning the
CRT eve ry few days w ith a w indow cleaner such as
Windex. (Fig. 2) Dust that settles out on a di sk, or w hich
adheres to a di sk w hen the di sk falls to the floor, is a
prob lem not because it can ruin the mechanism, but
because a "solid parti cle" can scratch the d isk itself
and d estroy data bi ts. The w ay to get rid of the d ust is
to b low it off w ith either air or a neutral gas. While
there are several pressurized products in the
marketpl ace, some emp loy freon, w hich is a refrigerant.
It not only chills the disk, possibly deforming the
substrate (the di sk itself), the change in temperature
can cause moisture on the di sk. The safest products are
those used by photographers to clean negatives
because they usually come out at room temperature.
Tw o such prod ucts are OMIT, w hich is a neutral "gas,"
and Falcon, w hich is filtered air. Neither w ill chill a di sk
nor cause moisture. (Fig. 3)

The only d ust that normally causes a p rob lem in
co mp uters is the oxide flake-off from magnetic media:
cassette tape and di sks. Much of the low cost cassette
tape is cheap ly made and has excessive flake-off,
w hich can cause an oxide build -up on the head that
actually lifts the tape off the head . While "tape lift"
generally interferes primarily w ith reads, if the lift is
severe it can drop bi ts on a write.

There are many "head cleaning" chemicals w hich, as
far as w e know consist of denatured alco hol and some
"magic " add itive. The best head cleaner is a cotton Q ­
tip d ipped in ord inary de natured alcoho l. If you w ant
to clean the entire tape path-which includ es the tape
guides and the capstan p inch roller-use a "cleaning
cassette," a conventional cassette having a mild ly
abrasive cloth tape instead of magnetic recording tape.

FIG. 3-IF YOU DROP A DISK on the floor, or dust has settled
out, don't try to blow it away with your breath or a Freon­
based aerosol product-either way you can cause moisture
on the disk itself. Instead, blow the dust away with one of the
"neutral" products photographers use to blow the dust off
negatives.

You squirt a few drops of head cleaning fluid on the
cloth tape and run the machine for a few seconds. The
fluid loosens the accumulated oxide crud and the
cleaning tape lifts it off and traps the particles. (The
saturated cloth beats just about anything, no matter
how expe nsive, w hen it co mes to cleaning a cassette
recorder. )

Disk drive read/wri te heads are something else.
Regard less how it's packaged, the actual cleaning
device co mes down to a mild ly abrasive d isc (usually
fib erglass) packaged in a sleeve that closely resembles
a co nventional di sk. (Fig. 4) Generally, a cleaning
chemical is sq uirted on the d isk to loosen w hatever
has supposed ly accumulated on the heedrs). Running
the drive causes the cleaning di sk to scrub the head(s)
clean. Since a cleaning di sk is abrasive (otherwise it
w ouldn't clean the head), there is co nside rab le d ebate
w hether the cleaning di sk can do more damage than it
cures. (The service de partment of at least one major
d isk d rive manufacturer w ill tell you not to clean the
head at any tim e.) In fact, it's questionable w hether di sk
drives ever need cleaning because data di sks do not
usually shed excessive oxide; if there should be some
flake-off it is usually trapped in the microscopic
pockets of the liner inside the di sk sleeve: That's w hy
the liner is there in the first p lace. Cleaning of d isk d rive
heads should only be d one w hen you are certain there

FIG. 4-A CLEANING DISK contains a mildly abrasive pad
that contacts a disk drive's read/write head through a window
in the sleeve. The pad is usually soaked with a "cleaning
fluid."
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is a problem that might be caused by an oxide build ­
up on the head--a really rare occurrence. How do you
know when it happens? lif you start to get frequent
read errors cleaning the head is w orth a try. But make
certain the cleaning disk has the correct number of
open "windows."

A cleaning disk has two w indows corresponding to
the two w indows in the sleeve of a conventional
floppy disk through which the read/write head contacts
the magnetic d isk itself. Unlike the floppy d isk, w hich
has two open w indows, as a general rule on ly one
w indow of the cleaning d isk is open, the other is
covered by a peel -off tab . If you have dual-sided
drives you peel off the tab so both heads get cleaned .
If you have a single-sided d rive you must leave the
tape in p lace, else you end up scrubbing the small
pressure pad that sq ueezes the d isk against the read/
w rite head, and this can cause troub le because it
allows the cleaning d isk to grind grime and du st into
the pad, and the dust ground into the pad can cause
the pad to drag and possibl y slow the disk speed
outside the normal to lerance range. (Fig. 5)

Don't clean the heads for too long. Entering DIR (for
directory) w ill cause the drive to w ork for a few
second s, and that's all the cleaning that's needed. If that
doesn't correct the read problem the trouble is
probab ly in the hardware, and the most common
problem is incorrect drive speed, w hich is usually
chec ked w ith an "analyzer" disk that tells you the actual
disk speed in rpm . If you don't have an analyzer disk
you can check the speed by aiming a neon or
flourescent lamp at the small strobe pattern on the disk
drive's motor. If the patte rn doesn't ap pear rock steady
the speed is off. Adjust the disk drive's motor speed
trimmer screw until the pattern "freezes." If the pattern
is steady and you still get read errors it's t ime for an
overhaul by a shop spec ializing in disk d rives. (Fig. 6)

If a drive d rops out suddenly, if you get messages
such as "I/O ERROR," or "DRIVE NOT AVAILABLE," check
the small d rive select programming plug, it might have
co me loose or fallen out. Possib ly, vib ration w orked it
loose. (This is not an uncommon problem w hen an
independent dealer starts p inching pennies .Some of

FIG. 5-THE WINDOW on the flip side of a cleaning disk is
usually covered by a label. The label must not be removed if
the drive is single-sided (one head). If the drive is double­
sided (two heads) the label must be removed so both heads
are cleaned at the same time.
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FIG. 6-IF A DISK DRIVE PRODUCES I/O errors after cleaning
check its speed by holding a small neon or flourescent test
lamp near the strobe pattern "painted" on the drive's flywheel.
If the speed is on-the-mark the strobe pattern will freeze. If the
pattern's "bars" drift adjust the drive's speed control until the
pattern freezes.

the dealers w ho put together their own "IBM
computers" from conventional parts save .001 cent by
using anything other than the proper programming
plug . In the illustration shown , the jumper w as one
section cut from a conventional 4-section plug.) (Fig. 7.)

Many intermittent computer problems can be traced
to card edge "fingers" and their connec tors w hich
aren't gold p lated . Many card edge fingers are simp ly
tinned w ith lead and they eventually develop an
insulating oxide. A ll that's usually needed to get rid of
the oxide is to simply remove and reapp ly the
connector, whose contacts wipe the oxide from the
card edge fingers. Unfor tunately, the cheap sockets
usually used for the unplated fingers aren't all that good
either, and over a period of time will lose sufficient
tension to clean the fingers. If just removing and
restoring the co nnecto r doesn't provide a reliabl e
contact w ipe the oxid e off the fingers w ith a "game
cartridge "c1eaning stick: A small stick w ith a mildly
abrasive plastic pad at one end that is saturated w ith
alcohol. The cleaning stick was originally intended for

FIG. 7-S0ME DISTRIBUTORS save a penny or two by ship­
ping an "IBM type"drive with a "drive select jumper" cut from
a larger DIP shunt. It's been known to work loose, so check
that it's seated if the computer doesn't recognize a drive
exists.



no maintenance other than cleaning a daisy w heel print
element that's used w ith a fabric rather than a "one
time" (polyethylene) ribbon. About the only required
maintenance is an infrequent cleaning of the rubber
p laten of a letter qual ity printer. Over a long period of
t ime just normal grime can cause a hard film to
accummulate on the rubber, which can interfere w ith
the character imp ression. Most stationary stores sell
p latten cleaners, w hich are small pad s containing a
crush-tube that releases a premeasured quantity of
alcohol into the pad w hen squeezed . A few passes of
the pad over the platen and the hard coating is
removed. (Fig. 11)

FIG. 11- ACCESSORY BOARDS powered by Mercu ry or
Lithium batteries often develop intermittents not because the
battery is dying but because it is leaking electrolyte: actually
a microscopic film that gets between the battery and the
socket's contact. Usually, a wipe with a cloth will restore
operation, but the battery should be replaced immediately,
before the electrolyte permanently damages some compo­
nents.

FIG. 10--THE WEIGHT of the relatively heavy shielded hoods
commonly used on monitor cables often works them free
after several months. Simply tightening the hood's locking
screws (if you didn't use them-which is not unusual) is often
the cure for an intermittent monitor.

cleaning the contacts on game cartridges, many of
wh ich use the same cheap co nstruct ion as "leaded"
co mputer card edge co nnections. The stick usually
works even better than scrubbing the co ntacts w ith a
pencil eraser. (Fig. 8)

Use the same procedure wi th intermittent cassette
recorder connect ions. Usually, the recorde r goes
untouched for months, and p lugs and jacks can
develop the same kind of insulating oxide as finger
co ntacts. As a general rule, moving a p lug in and out of
its jack a few times w ill w ipe the oxide free. If it
doesn't, d ip the pl ug in alcohol and run it in and out of
the jack a few times-that w ill usually get rid of the
most stubborn d irt. (Fig. 9) If you still have an
intermittent connect ion when you w iggle the pl ug it's
more than likely the jack's "t ip " co nnection has lost its
tension ( it happens to cheap jacks afte r a few years),
which means the jack itself w ill have to be replaced
because even if you bend the tip co nnect ion it w ill
simp ly deform the next time the plug is inserted : You
cannot restore tension to the cheap jacks used on
cassette recorders. (Fig. 10)

The modern desktop printer can run for years w ith

FIG. 8-S0ME COMPUTERS and peripherals don't use gold
plated edge connectors. If the fingers are simply tinned with
solder or even tin plated they can develop intermittent con­
tacts. If you suspect the fingers, just scrub them clean with
the same kind of cleaning wand or stick used to clean game
cartridges (game cartr idges use similar edge connector).

FIG. 9-FREQUENT REMOVAL of large insulation-displace­
ment connectors, such as those used for Centronics-type
printer connections, often cause the wire to pull loose inside
the connector. If your cable develops intermittent connec­
tions replace the insulation displacement connector with a
conventional solder-type connector. The ribbon will be firmly
locked in place if you fold it on itself and wrap a heavy layer of
tape where the wire passes through the connector's cable
clamp.

In general, computer care is more common sense
than anything else. If the system w as installed properly,
if all cab les are secured and someone doesn't d rop a
je lly sandwich into the printer, it w ill probably keep
go ing for years w ith the least amount of service and
attention. Just remember the go lden rule of personal
computers: "If it ain't broke, don't fix it.".....(J)~
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PAC
What cellular did for the telephone...

Marc Stern

- One of the most exciting phenomena to hit Amateur
Radio in the last 15 years is packet radio . It represents
the marriage of the personal computer and
co mmunications technology

The growing interest in packet radi o is an outgrowth
of the availab ility of small-co mputer systems as the
Comm odore VIC-20 or C-64; the desire to use the
comp uter for communications, and the availab ility of
interface software and hardware. It's a case of the right
p ieces be ing in p lace at the right t ime.

Over-the-air links
The result has been a rapidly spreading over-the-air

computer network that is linking cit ies allover. When
you think about this network, you begin to realize it has
a great deal in co mmon with packet-sw itched, local
area networks (LAN). The d ifference is, that this network
is linked via radio. (See Fig. 1)

Like a LAN, each outlet is called a node and spec ial
hardware is needed to enab le the interface between
the Am ateur Rad io statio n's comp uter, transceiver and
the network.

In a LAN, special software is needed to enab le the
interface. Each piece of data entered into the network
is preceded by special address coding-Amateur
Rad io cal lsigns, among other data-w hich tells the
system w here to send the data.

The packet radio network funct ions like a giant LAN.
So it's easy to underestimate the importance of packet
radio technology, but it rep resents an important step in
the transmission of data.

It frees you of the co nstraints imposed by the
w ireline telep hone system. Because of bandwidth
limitations, the top speed that can be accommodated
now is 9,600-bits per second (baud) of data
transmission. Experiments going on in the Amateur
realm are pushing speeds towa rd the 56K-baud barrier,

FIG. 1-PACKET RADIO is like an over-the-air computerized
Local Area Network, each node communicating with only
those it is seeking. Its attraction is high speed, secure com­
mun icatio ns.
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or about a 600 percent increase in speed and a
manifold increase in data density

And this information is delivered free of errors thanks
to the error-recovery nature of the packet radio
network. Because of the unique packet data encoding,
if the transceiver for which the information is destined
doesn't receive the entire message or the checksum
error-checking code is incorrect, the network w ill keep
trying to get that information through until it receives an
acknowledge ment that it has been sent cor rectly, even
if the error occurs mid-w ord or mid -sentence.

Finally, this system is secure and spectrum eff icient.
Because it depends on unique addressing, messages
that aren't intended for your node go unread by your
terminal program. You may see a record of activity on a
freq uency, but, unless a message is broadcast as a
bulletin to many Amateur stations or nodes, you won't
see its co ntents because the system w iII prevent it.
Spectrum efficiency is ensured because it uses
frequency modulation and dig ital packets.

One of the functions of FM radio is the capture
effect. When a signal has captured or saturated the
discrimator circuitry of an FM transceiver, that radio
hears no other signal. With the distances involved
between packet radio system nod es, it is unlikely that
any transceiver w ill "capture" the system for more than
a transmission or so and this will allow several stations
to be on frequency at once, each using the system in
turn. (Local stations worki ng in packet, likewi se, won't
bother the overall network because they are unlikely to
be transmitt ing w ith the amount of pow er needed to
do it. Therefore, the overall network won 't hear them
and w ill continue to move data. A~a in, the capture
effect is at work.)

FIG. 2-051 PROTOCOL is seven layers deep and was de­
veloped to promote compatible communications among de­
vices. Solid lines are interfaces between layers, arrows
indicate how like layers attract.



When two stations transmit simultaneously, part of
the p rotocol which drives the packet network checks
periodically to see if the network is b usy or free. If it is
busy, the node refrains from activity until it is free.
When it is free, that station can slip its packets into the
data stream and they will move along it until they arrive
at their d estination .

Seven layers
One of the pl ans which packet networks adopted

early on w asthe Open Systems Interconnection (0 51)
model o n wh ich to base network interaction. 051,
d evelop ed by the International Organization for
Standardization ( ISO), w as d eveloped to ensure
compat ib ility between communications devices.

The 051model specifies a seven-layer structure,
each w ith its own protocol . Within each layer, the
structure is modu lar, allowing <d ifferences in design and
in the va lidation of protoco ls. (See Fig. 2.) Level 1 is the
Physical layer w hich is concerned w ith b it-level data.
The RS-232 and CCITT standards apply here. Hardw are
is impac ted by this layer. Level 2 is the Link layer w hich
arranges the bits into frames. At this level, the most
common packet protocol is the ISO High-Level Data
Link Control. This layer establ ishes a link (circuit)
through supervisory frames and performs error
checking and recovery Level 3 is the Network layer
wh ich handles the addressing; routing; mult ip lexing, as
well as flow contro l. At this layer, pac ket descri bes the
message structure.

Level 3 can estab lish two types of network, virtual
and datagram. The virtual c ircuit estab lishes a logical
connect ion between the end points and then uses an
abbreviated pac ket header. The datagram uses
comp lete head er information.

This layer can be further subdivided into internet or
Subleyers A and B.

Level 4 is the Transport layer. It arranges the
information in the correct order in the event that
packets arrive out of ord er after traveling through a
network. It also reassembles any packets scramb led as
they move through the network.

Levels 5-Session layer, w hich hand les log-on, logoff
and authentification; 6-Presentation Level, w hich
performs code conversion, control data structure and
display formats and manages data interchange with
peripheral storage devices, and 7 the A pplications
layer, w hich is user software and interface, handle
various housekeeping and interface chores.

For our purposes, the important levels are 1, 2, 3, 4
and 7. They define the packet system.

Packet hardware, software
Al though pac keteers cou ld have used the EIA

RS-232 standard, they chose the CCITTV24 and V28,
w hich spec ified the p inouts in the network connector.
They also used the Bell 202, as opposed to the new er
212A modem standard, because there were some 202
models availab le on the surp lus market. These modems
use a 1200 Hz mark and 2200 Hz space.

Encoding in a packet radi o system is predominantly
a baseband technique. Called nonreturn to zero,

inverted, a 0 causes a change in signal level at the
beginn ing of a bi t interval, wh ile a 1 causes no change.

This type of encoding is supported by such
controller chips as the Intel 8273; Zilog 8530, and
Western Digital 1933. A ll of this is housed and
implemented by a device which is called a terminal
node controller (TNO A combination modem­
computer, the TNC and its protocol senses w hen a
network is free; turns d igital information into analog
data so it can be sent across the network, and takes
analog information and turns it into d igital information
so it can be used at a node.

The A mateur packet network uses a version of CCITT
standard X.25 called A(mateur)X.25 and it defines how
digital information is framed into a packet. The frame
co nsists of the beginning flag, add ress field, co ntro l
field, information field, frame-check segment and
end ing flag. (This data are sent w ith 16 inversions so it
can be synchronized w ith the network.)

The flags are always represented by 01111110, w hile
the address field con sists of two or three specially
encoded ham call signs, the d estination, source and,
optionally, the repeating stations used to get the
information from A to B. The last octet of each address
element is reserved for a seco ndary station identifier.
The control fie ld is used to id entify a frame's type and
also signals a connection req uest, ready-not ready
co nditions, frame numbers and mod es of operation.
As you 'd expect, the information field is used to
convey the messageand the frame-check sequence is
the checksum.

As these frames and others move through a radio
packet system they head for their designation nodes. It
is up to each node to assemble or disassemb le the
information. The TNC not only acts, therefore, as the
modem, but also as a special-purpose microcomputer.
Sof tware to handle the assembly or di sassembly is
stored in Programmab le Read-On ly Memory It
implements the HDLC.

Importance of system
Such is the reliability and security of the Amateur

packet system that comm ercial manufacturers and the
military are studying it closely Amateurs have proved
that it is possib le to use rad io to enab le a high-speed,
dense information flow. It also opens some interesting
co mmercial possib ilities.

Imagine using an FMstation's SCA for data
communication. Or using a business band frequency
for secure, high-speed, c1ose-of-business data
transmission. In minutes an entire day's transactions can
be reliably sent from point A to B, securely and w ithout
error. It's an interesting concept, especially as Amateurs
work for higher speed levels, such as 19.2K-baud and
56K-baud. Further, it p rovides a cost-effective
alternative to satellite or terrestrial links. In fact, it looks
so attractive that commercial prov ide rs are already
bri nging their own TNCs to market.

So, once again, the Amateur Rad io com munity is at
the cutting edge of communications technology,
making the inevitable marriage of computers, radi o and
co mmunications w ork and w ork w ell, too......CD~
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BUILD THE GRAFEX-32
PART 3

High-Resolution Graphics for your Apple II.

RAY DAHLBY

This articl e w as begun two issues ago, continued in
the last issue, and is concluded here. We'd
recommend that you go back to the February, 1986
issue and re-read the entire story from beginning to
end, and if you elect to build this unit, do so, knowing
that you now have all of the required information.

A word about monitors
Before I set out to design this project, I went looking

for a video monitor w ith two essential characteristics; a
high video bandwidth and a long persistence
pho sphor screen. The Sanyo 9-inch B&W monitor I had
been using w ith my Apple did a satisfactory job
d isp laying the App le's 40 co lumn text and 280 by 192
graphics screens but b lurred noticeably w hen
displaying 80 co lumn text, an ind ication of its rather
poor video bandwidth of 5Mhz or so. In orde r to
di splay 640 dots in a 40 J..Ls line, the required video
bandwidth should be about equal to the dot clock
frequency of 16 Mhz. Another characteristic of the
Sanyo, which is common to all video monitors using a
standard short persistence phosphor screen, is a flicker
effec t w hen displaying interlaced co mputer graphics
images. This flicker is the result of the non-spatially
limited bandwidth nature of computer generated
images as co mpared to images from a video camera.
Since interlace is necessary to get a vert ical resoluti on
above about 200 lines and still stay w ithin NTSC
television timing, (and thus retain monitor-compatibili ty
w ith the Apple II), I had to find a screen w ith a longer
persistence. Fortuitously, Apple Computer Inc. came to
my rescue w hen they introduced the Monitor III. This
screen has the necessary comb ination of high
bandwi d th, long persistence, and modest price. I
wonde red if they anticipated my needs since the
Apple II does not normally require these.

A pec uliarity of the 7220 when generating interlaced
video is a timing skew between sync pulses
responsible for even and odd video fields. The effect
on some monitors, is line-pairing w hich shows up as an
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uneven spacing between horizontal lines. This effect
can be eliminated on the Monitor III as well as other
monitors by a slight adjustment of the vertical hold
control.

The Grafex sub-interpreter softwa re includes a
command to switch the display from 640 by 400
interlaced video to 640 by 200 non-interlaced . This
command can be useful for those users who do not
have a long persistence screen. The 400 line vertical
resolution can still be used by programs to address to
comp lete bit-map and the di splay scrolled vertically to
view it. In effect, the screen shows a w indow of 640
by 200 on a 640 by 400 "world ." If 64K by 4 b it RAM
chips are substituted for the 16K by 4 bit 4416's, this
"world " w ill be 640 by 1600. The sub-interpreter hasa
command called "SCROLL" w hich accepts a parameter
in the range of 0 to 1599 for this purpose.

Conclusion
The 7220 is the first graphics co -processor chip to

become w idely availab le in the microcomputer
marketplace. Now in vo lume production, it has
dropped in price to about $40.00 in single units from
over $100.00 a year ago. The Grafex board serves as an
evaluation and deve lopment tool for this chip in
add ition to its main use as a graphics expander for the
Apple II. As more soph isticated graphics co­
processors and larger memories become available, the
open-architecture of the Apple II w ill likely play host to
these products as well, allowi ng Apple users the
opport unity to stay abreast of the latest technology
w hile expand ing and enhancing the utili ty of their
machines.



It w as not the intention of this article to provide a
complete tutorial on p rogramm ing the 7220. Such a
tutorial alone would take several times the size of this
article. A softwa re package has been written to
facilitate the use of the Grafex circuit board from BASIC
programs. This package is in the form of a sub­
interpreter to Applesoft and adds about thirty
comma nds relating to drawing points, lines, rectangles,
arcs and c ircles as well as text, from w ithin Applesoft
BASIC p rograms. Please check the end of th is art icle for

PARTS LIST
SEMICONDUCTORS
01, D2-1N914 or 1N4148 diode
IC1-PD7220D graph ic display controlle r
IC2, IC3-74LSOG-Quad NAND gate
IC4-74LS02-Quad NOR gate
IC5-74LS86-Quad exclusive OR gate
IC6-74S0 4-Hex inverting amplifier /buffer
IC7-IC9-74LS74-duel-D flip-flop
IC10, IC19-74LS174-Hex-D flip-f lop IC11 -

74LS245-0ctal transceiver
IC12-74LS374-0ctal D~type flip-flop
IC13-IC16-TMS4416-20NL Dynamic RAM
IC17, IC18-74LS166 Paralle-to-serial shift register
IC2G-74LS163PNP Binary Counter
Q1-2N3906 PNP Silicon Transistor
Q2-2N3904 NPN Silicon Transistor
XTAL-16MHz quartz crystal

CAPACITORS
C1-C5-0,1 + microF, 50-volt ceramic disc

RESISTORS
(All rersistors %-watt 5%)
R1, R2, R9-100-ohm
R3, R1G-1000-ohm
R4-1500-ohm
R5-3300-ohm
R6-2200-ohm
R7-51 00-ohm
R8-200-ohm
R11-75-ohm

MISCELLANEOUS
J1 , J2-PC-mount phono jac
RY1, RY2-SPST N.o. 5-volt reed relay

KITS AND SOFTWARE AVAILABILITY
The following kits and software packages are available
for the Grafex-32: a) Printed circuit board (profession­
ally made with plated-through holes, solder-mask and
gold-plated edge connec tor) $45.00. b) Kit of all parts
for above $125.00. c) Assemb led and tested board
$195.00. d) Sub-interpreter software and demos on
5%" diskette , Apple DOS 3.3 $45.00. e) Color software
package on 5%" diskette. Apple DOS 3.3 (requires three
Grafex-32 boards and RGB monitor) $95.00. Please
add $4.00 per order for Air-mail postage and handling.
Payment accepted by check or money order in U.S.
funds to: Ray Dahlby Electronics, Dept. # 255, Box C
34069 , Seattle , Washington 9812 4-1069 , or : Ray
Dahlby Electronics, Dept. 255-810 West Broadway,Van­
couver, B.C. V5Z 4C9, For technical inquiries, phone
(604) 732-1080 (no phone orders please).

pr ices and ordering information. Those read ers
interested in writing their own d rivers for the 7220 are
urged to buy, borrow or steal a copy of the "7220
DESIGN MANUAL. " This 138 page book is an excellent
source of information on both the hardware and
software aspects of this chip. It is available for $10.00
from NEC Electronics U.S.A., O ne Natick Executive Park,
Natick, Massachusetts 01760.

The screen photos
The screen p hotos reprod uced here were taken from

an A p pl e Mon itor and show text and graphics at 640
by 400 reso lution . The d isp lays w ere generated w ith a
Grafex board installed in an Apple lie running under
Applesoft Basic w ith the Grafex sub -interp reter
sof tware. The text d isp layed in these examp les comes
from a software character set loaded into system RAM
by the sub-interp reter. A ll Grafex d isp lays are bit­
map ped , there is no hardw are character generator on
the board. The character font stored in system RAM can
be read into the 7220 GDC which then w rites it into the
screen b it-map in any of eight d irections and 16 sizes.
In add ition, d erived character sets can b e d isplayed by

THE AVAILAB LE DETAIL at 640 by 400 resolution . These are
common examples of computer graphics. Start with a fi gure,
and repeat at different rotat ions and sizes.
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shifting the position of characters and w riting them on
top of themselves using the set, clear, and complement
modes of the GDC.

Photograph # 2 shows a barbe rpo le effec t of 80
col umns by 50 rows of text. The character set used in
this and the ot her examp les, is made from a 5 by 7 dot
matrix in an 8 by 8 box.This character set includ es the
co mp lete 128 character ASCII set. The Monitor III
screen displays highly readable text in this 80 by 50
format and, in fact, I find it to be preferab le to the
Apple 80 co lumn display

The 8 drawing directions are shown in photograph
#3.The tit le for this display w as produced by writing
the string "DIFFERENT DIRECTIONS" at a magnification
factor of 2, and then writ ing it again but with the x and
y starting pos ition shifted by 1 pixel and the mod e set
to co mp lement.

Photographs 4, 5 and 6 show off the detail available
at 640 by 400 resolution and are quite com mon
examples used in computer graphics. Photos 4 and 5,
for example , are simply the resul t of repeated ly
drawing a triangle and a rectangle, at different rotations
and sizes.

Photograph #7 is a good illustration of the detai l
available w hen graphing mathematical functions . The 3­
D effect of the tit ling is again produced by w riting a
shif ted text string on top of itself. Photograph # 8 is the

GOOD ILLUSTRATION OF THE DETAIL available when graph­
ing mathematical functions. The 3-D effect of the titling re­
sults from a text string written on top of itself.

THE SAME SCREEN IMAGE COMPLIMENTED. The GDC can
perform an exclusive-OR of this type on 32K-bytes of memory
in under 16 ms.
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same screen image complemented .The GDC can
perform an exclusive-or of this type on 32K bytes of
memory in under 16ms, obviating the need for
hardwa re reversevideo capabil ity

The last two pictures, # 8 and # 9, show a fancifull
"video art" examp le I wrote by accid ent. This effect is
produced by wri t ing the letter 'A" at different
magnifications, rotations, and modes (set, clear, and
complement). The program, written in Applesoft Basic,
is just a few lines in length yet produces videotape-like
animation.

SOME VIDEO ART produced accidentaly by writing the letter
"A" at different magnifications, rotations and modes. The
program, written in Applesoft BASIC, is just a few lines in
length yet produces a videotape-like animation.

References
1- "High Resolution Sp rite-Ori ented Color Graph ics:"

Steve Ciarcia: Byte Magazine, Au gust 1982. .
2-"Pol ish Your Apple With A Luminance Board :" Ray
Dahlby : Computers and Electronics magazine,
November 1982.
Further Reading
1-"Disp lay Controller Simp lifies Design of
Sophisticated Graphics Terminals:" Jeffery L. Wise and
Henryk Szejnwald : Electronics magazine April 7, 1981.
2-"Super Graphics Hardw are from NEC :"Steve Levine:
Byte magazine, April, 1983.
3- "MOS Memory Data Book": Texas Instruments:1 984.
4--"Output-enable feature a must on fast common 1/0
memories": AI Reddy and Sherri Craig: Compu ter
Systems Equipment Design magazine, January,
1985.....CD~
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DOT MATRIX
PRI NTER
Bi-directional 6 x 7 'dot mat rix
im pact printer. 60 characters per
sec on d . Has upper and lower
case letters. numerals and sym­
bols . All PET graphic char acters .
Stand ard friction feed. Maximum
of 80 columns width, dot address­
abl e. CBM. ASCII ch aracter
codes. Ori gina l plus maximum of
two co pies . Paper width: 4 .5 " to
8 .5". Size: 13"W x8" D x 3v." H.
Weight: 6% Ibs.

Additional Features of

COMMODORE PLUS/4
Data ba se of 999 records . Com­
puter ho lds 99 lines of t ext before
it must be transferred to disk
drive. Exce llent te rm inal for use
w it h m odem . 128 colors available
fo r graphics. Sp lit sc reen and
w indow ing capabilities Compat­
ib le w ith all Commodore hard­
ware ex ce pt joy st ick and dataset .
NOT compat ibl e w i t h C64
so ftwa re.

DISK DRIVE
Int elli gent . high- speed. Exte rn al
5V,," f loppy diskette record er . 2K
RAM. 16 K ROM. Maximum stor ­
age of 170K formatted data: 35
tr ack s. Uses sing le sided. sing le
den sity di sk . Ser ial interface.
Seco nd serial po rt for ch ain ing
second drive or printer. Data
tr ansfer rate of 400 bytes per
second .

____ _ _ _ __ ZIP _

Sign Here

Name _

Address _
City _

State
Phone ---'~_---' _

rc~.~.;- ~re~ ~;:t~~or; - - -1:-m~-~88
14605 28 t h Av e. N./Minneapoli s. MN 55441 -3397

Send the followmq Items, (M innesota residents add 6% sales
tax , A llow 3-4 weeks for del ivery. Sorry, no C.O.D. orders.)
Send _ COM PLETE SYSTEM(s) Commodore ' Plus/4"'.
Disk Drive, Printer and Floppy Disks Item H-108 8-5035 -0 19 at
$339 each plus $ 19 each for sh ip, handling.
Send_COM M O DORE" PLUS /4'" COM PUTER(s)ltem
H-1088·5035 -00 1 at $79 each plus $8 each for ship. handlin g.
Send _ DISK DR IVE(s) Item H-1088·3553·01 3 at $149
each plu s $8 each for Ship, handling.
Send_ PRINTER(s) Item H-1088 ·383 1-005 at $119 each
plu s $7 each for ship, handling.
o My check or money order is enclosed. (No delays in

processing orders paid by check, thank s to TeleCheck.)

Charge: 0 Mast erCard~l\; 0 VISAJ!;
Acct. No. Exp_ ..J-_ _

PLEASE PRINTCLEARLY

Credit card customers can~l i"
order by phone, 24 hours ~\ VIS4 '
a day. 7 days a week. ~~~ ,_

Toil-Free: 1-800-328-0609
~~ Your check is welcome!ma.No delays in orders paid by cheek.

Sales outside continental U.S. are subject to special
conditions. Please call or write to inquire.

COMPLETE SYSTEM
WITH 20 FREE FLOPP Y DISKS

Total Original List . . . $877.00

Liquidation $339
Priced At Only ...

Item H-1088-5035 -0 19 Ship. hand: $19.00

Factory new!
Factory warranted by Commodore®. Built-in
software for word processing, data process­
ing, spreadsheets and 128 color graphics!
Commodore ® designed this Plus/ 4' · specifically for program ­
mers and small businesses! And then they made it VERYEASY
to learn and use for novices. Popular business software is
available for a variety of purposes. For programmers, this
machine has easy-to-use powerful commands and 60K of
usable memory. Can hook up as many as four disk drives.

Team up the computer with our compatible units of famous
brand, factory reconditioned and warranted DISK DRIVE and
DOT MATRIX PRINTER! Sorry,we can't printthe brand name of
the disk drive and printer. But phone us Toll-Free and we can tell
you. With Disk Drive for data storage and Printer for "hard
copies", you'll have a comp lete system...at low liquidation
prices. Order TODAY!

Units sold individually or in any O riginal YOUR
combination you d esire . List Price COST

PLUSj4 COMPUTER
$299.00 $79Item H-l 088 -5035-001 Sh ip. hand: $8.00

DISK DRIVE $149Item H-1088-3553-0 13 Ship . hand : $8.00 $269.00

PRINTER
$200.00 $119Item H-1088-3831 -00 5 Ship. hand: $7.00

TOTAL
$768.00 $34 7Sh ip. hand: $23 .00

q uite adva nced for its day, so itwas
very popular.

Home-built portables
Portab le receiverscould be built

from instructio ns th at appeared in
rad io papers and magazine s. For
ex am p l e , m y fr i end Dan ie l
Hoffman II, who is quite a radio
historian, sent info rmation on the
o ne-t ub e (UV199) Goodreau spi ­
derweb po rtable . Instructions fo r
building one appeared in a tab loid
cal led Radio In The Home that was
published by o ne Henry Neely.
The Goodreau receiver appeared
in the April 1924 issue, and com­
pl ete instruct io ns, a parts list, a
schemat ic, and pictorial di agrams
w ere incl uded. Even a pattern for
the coi l fo rm was provided .

The Goodreau rece iver was typ ­
ica l of ma ny homemade receivers
t hat appeared in early radio pub­
li cation s. With t he in f o rmation
provided, and th e usual hobbyist's
g round-f loor knowledge of radio,
there was littl e p robl em building
o ne's own receiver.

Publications like Radio In The
Home, as well as variou s early
Gernsback publ ica t io ns, co nt rib­
uted mu ch to the development of
radio . And th ose early papers and
magazin es are as co llectable as th e
eq uipment itsel f is.

Popular early receivers
Of co urse, statio n KDKAwas not

West inghouse's on ly venture in
the rad io bus iness ; they were an
ear ly prod ucer of quality re­
ce ivers. For examp le, one ear ly set
uses three 01A tu bes. The ope rat­
in g control s and o utput jacks are
o n t he fro nt pan el, and bind ing
posts for ante nna, ground, and
battery protrude fro m the back of
t he cabinet.

A good -looki ng rece ive r, th e
M elody 5 Receiving Set, was made
by Better Radio Prod ucts of Mun­
ci e, Indi ana. That rece ive r also
uses O1A tubes- f ive of them. It
co uld also use 201A's o r 301A's .
Like the Westingho use, the con­
tro ls and ou tput jack s are on th e
fro nt panel, but the seven binding
posts for antenna, batte ry, etc. , are
co ncealed inside the box. For an
anten na, the manu facturer recom­
m end ed using 75 fee t of in sulated
w ire mou nted as hi gh as is conve­
n ien t.
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An old friend gave me on e of th e
ever-popu lar Cro sley 51's. He be­
lieves that that set was on th e mar­
ket before the 1920 KDKA broad­
ca st. That Crosl ey may have
received some of the phonograph
mu sic broadcasts that were sent
out two months before the presi­
dential returns. Dr. Frank Conrad
also made his expe rimental trans­
missions at that time. Tho se who
wanted to listen could purchase a
receiver at a department stor e in
Pittsbu rgh.

The pioneering activities of Dr.
Conrad are well documented . He
broadcast from his own station ,
8XK, located in his two-story two­
bay heated garage located in the
Pittsburgh suburb of Wilkinsburg,
aswell as from stat ion KDKA. In his
home lab Dr. Conrad and others
laid much of th e foundation of
broadcast radio.

Store-bought receivers
Home-made receivers con­

tinued to plague the budding
radio industry for some years. The
early hobbyists didn 't need store-

MEDICAL ELECTRONICS

continued fro m page 86
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~ each tumor grows and spreads differently.
a: There are a wide variety of problems
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bought receivers th at th ey knew
nothing about wh en th eir own re­
ceivers worked perfectly wel l. If
maint enance was necessary, that
was no probl em fo r people w ho
had built th eir set f rom th e ground
(no pun intended) up.

But , as th e years passed, th e old­
timers began to fade away. Their
faithful home-made sets w ere
sto red in attics or basements , or
perhaps they were sim p ly dis­
carded . By the late 1920's broadcast
rece ive rs were bein g manufac­
tured by the thousands. I guess
that was when it became po ssible
to go into a sto re and buy a radio.

Thanks
Let me say a few words to every­

body who took time to write. I
appreciate all those letters, and I
will answer each one personally. I
enjoyed hearing from everyone
who relished the ph otos we 've
printed here. The Majestic model
70, the Crosley 51, and the Arv in
444are very popular among collec­
tors . My family-he irloom Silver­
tone mu st have been one of the

that have to do with technique and tech­
nology. Although some may appear sim­
ple or obvious at first , failure to properly
deal with them can doom an otherwise
promising treatment to failure .

Prob lems may arise dur ing the implan­
tation of the device itself. For instance, if
certain ear struc tures are dama ged durin g
the implantation of a device to stimulate
the inner ear, that device would appea r to
be useless. Thus, the surg ical techniqu es
required to properly insert a device or
probe must be perfec ted and understood
by all involved in the procedure .

Even if impl antation is carried out cor­
rectly, later body moveme nts may cause
problems. For instance, an electrode im­
planted to stimulate bone growth may be
pulled away from the bone.

Also , any implanted objec t is subjec t to
" rejection" by the body's immune sys­
tem. If that occurs, the result is an infec­
tious or inflammatory reaction.

There are also problems in evaluating
the effec tiveness of a technique . Due to
human nature , feedback from the patient
himself is usuall y not reliable. People
often want to please others who are trying
to help them. It is common for peop le to
say that a device is of assistance to avoid
hurting the feelings of the investigator,
even when the device developed is of no
use . Further, the placebo effect must be
considered . Current applied to the head
may lessen depression or bring sleep be­
cause the impressive-looking equipment

most popular radios ever made.
And th ank s for th e photos yo u've
sent; I'll try to wo rk them in as
space perm its.

Some of yo u "ant iq uers" had
really di ffi cult techni cal questio ns
about restoring your antique ap­
paratu s. Those qu estion s require
con siderabl e research. So, if yo u
don't receive an answer from me
right away, please have patience .
And don't for get those stamped ,
self-addressed enve lopes !

Haves and needs
Thi s section is a service for read­

ers who hav e or need an tiqu e
equ ipment, parts, o r ot her info r­
mati on to share. Readers are asked
to contact each other direct ly, as I
have no way of evaluat ing items
that are off ered .

Schemat ics-3000 of t he m . In­
quire with an SASEto Scaramella,
37 Earl Street , P. O. Box 1, Woon­
socket , RI02895-0001. Books, M ag­
azines & Schematics-Send SASE
with $0.44 in stamps for list to Alvi n
Sydnor, 806 M eet in gho use Rd.,
Boothwyn , PA 19061. R-E

convinces the person that a cure is at
hand . The tissues with implanted elec ­
trodes may heal more quickly because the
person is more careful about protec ting
the area from further inju ry.

When investigating the benefits of elec­
trical stimulatio n, the researcher must
deal with the number of different types of
stimulation that might be effect ive. Thou­
sands of different combinations of stim­
ulation parameters may seem reasonable ,
yet only a certain combination of param­
eters may work . Finding that combination
is made even more difficult by the re­
sponse times involved. For instance , the
healing of bone takes place over month s.
Among the parameters that can be varied
are curre nt level , waveform , polarity, cou­
pling method , electrode materia l, and du­
ration of the application.

Fina lly, there are problems that have
little or nothing to do with medicine or
technology at all. It is comp licated , cost­
ly, time-consuming, and expensive to get
any medica l product approved for sale, or
even human testing . And even if approval
is received , and many lives are saved , if
just a single person is harmed by a device
a cos tly lawsuit is very probable. Compa­
nies have lost millions in such suits , even
in case s where they' ve won.

Despite all of that , the area of elec­
tronic stimulation is most promising . In
the years to come, researchers are sure to
come up with even more applications for
that techno logy. R-E



ealtime:
2 channels DC-20MHz
max. sensitivity 2 mV / div.
Timebase 0.2s-20ns/div.
Trigger: DC - 35 MHz (0.5 div.)
Built-in Component Tester
1kHz/ 1MHz calibrator (3ns)
TV sync. separator

!>igital Storage:
max. sampling rate 100 kHz
Refresh-, Single-Mode
Storage: 8 bitx2048 points
Timebase: 5s-0.1 ms/div.

: RT 8x10cm, into graticule, 2kV

HM 208 the high tech Digital Storage Scope
with 20 MHz sampling rate

ealtime:
2 channels DC- 20 MHz
max. sensitivity 1mV / div.
Timebase 0.1 s - 20 ns / div.
Trigger: DC - 40 MHz (0.5 div.)

igital Storage:
max. sampling rate 20 MHz
Roll-, Refresh-, Single-, XV-Mode
Storage: 8 bitx4096 points
Timebase: 50s-1Ils/div.
Pretrigger: 0-25-50-75-100%
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Cat T-113O
A professional quality.

precision too l - 1 1OV AC with
16W heati ng power. Push butter

contro l for dual temperature mode

ALARM HOUSING

eat L-5100

Creating vour own alarm system?
This sturdy stee l case measures
8 " x l OW ' x 3" de ep - plenty of
room to house your syste m, and
rugged const ruction to resist

tam pe ring! $29
95

catH-2490

PROJECT PARTS
For R.mot. Control ~
~:= 1::ll~ II~ ~~£~5 <,,!-.:
Z-1950 PlloIO diode SOC ~1 0 ~"'J

l- 7050 u~~~ ~~5C) It~
Transducer 1)( (10 up

$2.75)
L-7052 Ul1rasoolc $2.95

TransducerIll( (10 up
$2.75)

ForS.t."".R.c."'.r
L-1620 SAW R~or S29.95
11-2507 Cosa $12.95
11-7000 PCB $29.95
M-9558 Power Supply $ 7.95
Z-1691 BFR91 S 1.19
Z-3070 B8 119 S .20
Z-6095 MWA 120 RFAmp $12.50
Z-6000 lie 10116 ECC ro S .79
Z-3230 HP5082-2800 s 2.00

HPSCHOT11lY
L-l600 5-8 MHzFiller S 3.95

I d e~1 for the hobbyist ! This
reliable iron has a high imp ec'

S1985 ::.:fif':~k> ·nd Triclado.12 '

ROVEL SOLDERING IRONS

Im proved f lush mo unts m ake
this panel faster & easier to
install. All connectors are gokf..
coated . 6-1 5V DC power op­
erat ion, SOO,OOO poss ible-3
to 6-dig it code comb inatio ns,

$3495

PUSH-BunON
ALARM CONTROL
PANEL

DockSm l,h S FUNWAY INTO El ECTRONICS Wi"1"S
ISDIK:~K1WlthprOll"C tsoeslQf'l«t ,o' e1'Chf!lt!cfront{"1

w hile entert aln lnQ InQl;lnn Q m Inds & busy ha nds
VOlum e 3 II for thos e who h" v. IN(l r ~M lhtllr w ay
IhrOUQh 'o'Oluml!'5 1 & Z for, he adva nCM hob by,sU
II co nll llns 10 fnClnllhn Q prOll!'C'S hued on
Inl eq ral ed Cucuu s We arsc o ffl"r ma lchlnQ ~1l1

l h ~e rbe lWO bfola ....l ' 0 m,,~l" bwkilO<l thue
pro!P'cu .....er'l ..,15ll"rl

Dick Smith Security eenter
Th is is the type of alarm system the prof essio nal insta ller s
could ch arqe vcu $ 50 0 · $ 1000 for...and morel Su itab le for
hom es. off ices•...you name it! With SIX ind ividua l sectors all
fu lly contro llable for instant or.delayed alarm. each able to
isolate and each tri ggerable by a huge range of senso rs.

* Reslsttveloop sensing suits both nlo a
·n/e alarm sensars wtll trigger alarm.

* ~rr...~::,~:;.ar~:::'II:I~~ed while the rest 49
* SIx dmerent sectors, all with LED $1

Ind lca llon to Ishow sector status.* Includes lire detector p rovtslon .

L••rn About In t. g r. t' d Circuits
with Dick Smith's

' I~T~1:iYfo~!3
Volume

Cal P-Z68 S
10 up ss e
Cat P·26 88
10 . e see
CAt P-2 1S9 1
10 up Sl 3S

Cat P·2686
10 upS H

Cat P·2689
10 ce sae
co- P·26 92
10 up60c

For ' ·2690 , ' ·2691
_ ,,, $1 25

For '·2687,P-2688
_,.. $700

BACKSHELLS

fOl" ' ·26U, '-2615w.,. 1KN

DSE DELUXE SATEWTE SYSTEM
S.me as .bov. With 10 ' . ntenn. dish tft99"w. 0.,., .218 oH compon.nt pric•• • ;:'

Don't M iss Our New

1986 CATALOGI
Available in April.
See Coupon Below

to Reserve Your Copy.
GIANT 148 PAGES!

Cat 11-9545

Or build your own satel tte Receiver for only $99.95!
.. 1M pettormance I1¥OII comrnerckll rec""'" COiling Th~ Austr.lis , Slt.llit. Reee;ve, Kitc.n be ''""''''td
hu nd.-d.ofdolk:nl more. TheeoMot ouembfl(a . . .ftlMd In JUlt hours' Buy the comp'e1••.,..tem & IIW .wn
proven arc::~ta~~. quo....,. ..better than , more! . . (At K~3'8

~ .. sYSTEM INCLUDES: Austr.lIs ' Kit se99
Richa rd M addox,.uthor of Avantek downconven.r, feedham,

TfO/Jb/~$hoo,mg b R~p.mng S.,,"" ~ TV S'f$'~m$ l NA CIIbfes,I'tC.. & 6' dish.

1.5 -250 MHz
In 6 ptuq-m
COils
Approximately
2 KHz smewave
' ·15 MH z
9V DC
2 transistors & 1 diode

Do-It-Yourself & SAVEl
Satellite 1V gives you better picture & sound and more viewing optionsl
Think you can't afford 111 Think agalnl Dick Smith Electronics ~

hat satellite systems to fit every budget - just loold
DICK SMITH STEREO SATEWTE SYSTEMS

lny, luabl. , round the hom . 01 wor~shOCl II_ It glVII' m'~ lmum
of 1 , m p a 3.6 9 ,nd 1Z volls DC S Im ply plug s Into 11 7 VAC
~~k::~OCconn«:lIons . Id.,1 tor uSl!......ln al, rm SYSlem S ,

Reg yll tedOCPow. r5u pply.13.S VOC. 3-tCon t. Fort>Dme lab
se rvIC. be nch. C8 st.reo eed ac to radIO$. thIS IS In • •tr em.l y
w rslt ll4 Unit You'lI wond.. how yoy manllg'ed WIthou t 11' Inpu t
IS 117 VACSOHz l00W and ,he o ut p ut IS fu lly r.-;jula led Io¥t
r~ up '0 S ,mps sltf'ge The u...., IS fUM , nd dou~·snort

C'rcUIl ptOtKled WIth onIof f s ......tc h I nd polen hght

~.
'-I&.!l!!l!lIl!!!..!~=.!l:~:;;..J

Automatic fold bac k fun ction . Outpu t $89
short circ uit protected. Remote sensi ng eat M-9547
circuit design. RFfilter-fitted . 150Q V
Hi-Pet tested .

POWER SUPPLIES
3 -6- 9-12 VOC

@1 amp

Now designing is so simptet No soldennq .
no mess > and each board comes with a
pad of lavout ca pe r!

HEAVY-DUTY SDUD-STAn

13.8V/5A
Peak

$199 5

DESIGNER
BOARDS

Crystal Oscil lator :
Power Supp ly:
Sem icondu ctors:

Frequen cy Ranqe:
.-

DIP
METER

eat Q.1335

$2995

eat H-2481

19" Rack Mounting Case
Professional Quality black instrument case
fits standard lS" racks,overall they're 16.75 " x
9 .8 " x 5 .5 " . Supp lied flat. assemb ly takes
just a coupl e of minutes. Heavygauge (0. 12 " )
front panel: top and bottom pre-punched for
venti lation.

Cat H-2482 16 .7 5 -- x 9.8-- x 3 .25'- $27,50______________________________... Cat H-24&3 16 .7 5 " x 9.8' - x 1.5 -- $24 ,95



Ju st send S 1.0 0 for postage & handhna.
We'll rush your copy to you ­
hot off the preset

Don't Miss Our
Brand-New

1988 Catalog!
Available In Aprll­

Reserve Your Copy Nowl

Look at These Features!
Easy to build circuit board wtth screened a.....rlay showing component la'/Out tor easy assembly. Comes
wtIh pre-adjusted and pre-auembled decoder module • Requires .....ry little ad justment • Housed In
att racttve cose with screened tront and rear panels. Vol/II be p roud to have Iton your vk:Seo sheW. Justwalt
unftl '/Our triends ask wt>otIt lsi • Comescomplete wtth 21 bufton remote control. TeletextseMces are FREE ­
no user tees. no scrambled signa ls _ Watch rsg utar TV. Yktw Teletext pages.. or see the text over the regUlar
IV picture. Decoder can be set to newsftosh page warnlng '/Ou at hot news sto~es,

A note about Teletext

"this new teletext decoder ... Is the simplestand best performing
world system teletext decoder that I have found to date."
- T ho m as Harrington. Quoted from the best- selling HiddM Sig rl. ls on S.t.llit. TV (Cat 8-1843)

Tele text refer s to d igital data transmitt ed in the Vertical Blanking Interval (VBI) betwee n broadcast frames on
your ordinary TV. Tah Broadcasting of Cincinnati produces th e largest te letext se rvce . ELECTRA. a 100 page
magaz ine of new s, informat ion, & ente rtain ment It is carri ed by WTBS , akmg wi th CABLETEXT. 11 pages of
stoc k & busin ess data. Ot her services include the University of Wi scon sin 's INFOTE XT. Chicago' s KEYFAX (WFlO)
and METROTEXT in Los Ange les (KTIV). And th is is on ly the beginn ing - we believe Teletext will be the hott est
communica tio ns issue of the late 'SO's!

P.O. Box 8021 Redwood City CA 94063
14 DAY MONEY-BACK GUARANTEE
SHIPPING 8< HANDLING:

MAIL ORDERS

2474 Shalluck Ave . (415)4&6-0755
390 Convention Way (415)368·8844
4980 Sleven s Creek 8lvd (408)241 -2266
1830 Westwood 81vd. (2 13)474-0626
390 Convention Way, Redwood City, CA 94063

Orders Only - Call Toll Free:

1-800-332-5373
(Monday·Frlday, 7am-6pm PACIFIC liME)

IN CALIFORNIA CALL: 1-415-368-1066

STORES AT:
8ERKElEY:

REDWOOD CITY:
SAN JOSE:

LOS ANGelES :
HEAD OFFICE'

WAS$13.95 8
HOW $ 95

eat .....202

The first book dedi cated to the non-video
servi ces hidden in many dom est ic sate lli tes,
it 'covers radio , press & business services,
etc. and this new edition cont ains 60 pages
mor e info than the orig inal bests eller!

The Hidden Signals on
Satellite TV by Harrington & Cooper

240 pages

_I~. ",'

LATEST NEWS. BUSINESS HEADLINES. SPORTS
SCORES. WEATHER. NYSE, AMEX AND OTC STOCK
PRICES • COMMODITY REPORTS • STATISTICS •
SPORTS QUIZ. NEWS FLASHES. AND MUCH MORE

REQUIRES AC ADA PTER
Use M-95 23 5 6.9 5

Boost th e signal level from your VCR or on long co-ax feedlines­
you' ll get clearer, crisper viewing, Al so elimi nates degradation
whe n running more than one TV, Best of all, it plu gs in to your
exisitng system!

In-Une Amp VCR Booster

=;;,;;.~~~,...,I ..C;;:E:;.NTHUSIAST IS# 1 !

DIC ITH
ELECTRONICS



DESIGNER'S

NOTEBOOK
ROBERT GROSSBLATT,

CIRCUITS EDITOR
Voltage doublers

Full-wave
"" 2 V1N
Low noise
High
Isolated output

current limiters to protect the ca­
pacitors, diodes, and whatever
you're powering. You can pick re­
sistor values by applying Ohm's
law. Use either the maximum cur­
rent capability of the diodes or,
preferably, the current require­
ments of the circuit you 're power­
ing. In any case, R1 and R2 should
have the same values , as should C1
and C2, and D1 and D2.

The half-wave doubler works
pretty much the same as its full­
wave cousin. The diodes alter­
nately conduct and block on each
half-cycle of the incoming AC volt­
age. Output capacitor C2 charges
to Y2 VO UT during one half of the
AC cycle, and its stored voltage is
added to the AC input during the
other half cycle . The result, of
course, is a voltage across C2 that's
approximately twice the input volt­
age.

You can calculate the values of
the diodes and the resistors in the
same way as for the full-wave dou­
bler; however, the capacitor val­
ues have to be calculated dif­
ferently. Since the entire doubled
voltage appears across C2, its volt­
age rating should be at least four
times the input voltage. And C2 is
usually much smaller than C1-C2
might be 0.47 f.LF, and C1, 47 f.LF.
Just be sure not to make C2 so

continued on page 116

Half-wave
< 2V1N
High noise
Low
Common ground

TABLE 1-VOLTAGE DOUBLERS

Output voltage
Ripple voltage
Output current
Connections

and negative excursions of the in­
coming AC voltage, just as a full­
wave rectifier does. During the
positive half-cycle D1 is forward bi­
ased, so it charges C1. During the
negative half-cycle D2 conducts,
so it charges C2. Since the diodes
alternately conduct and block the
current on each half cycle, the
voltage at the output of the circuit
is (theoretically) twice the input
voltage .

A couple of solutions to the
step-up problem are shown in Fig.
1. Both circuits are standard volt­
age doublers. A full-wave doubler
is shown in Fig. 1-a, and a half­
wave doubler is shown in Fig. 1-b.
You can use either to boost an AC
input voltage, but each has unique
advantages and disadvantages.
Let's discuss how each circuit
works, and then let's compare
their performances.

Component values aren't crit­
ical. The capacitors should be at
least 22 f.LF each, and each should
have a voltage rating about twice
the input voltage . The diodes must
be able to handle the current pass­
ing through them and they must
not break down when they're re­
verse-biased. Although you can
use diodes that have a PIV equal to
the output voltage, it's a lot safer to
double that value.

The two resistors are optional

01 Rl Cl

I VMV1N{

02 C2
R2

a

01

}"'r.u I' +ft" ~,C2
R1 C1

V
1N

~ ~ 02

b

FIG. 1

WE'VE TALKED A LOT ABOUT POWER SUP­

plies in past columns. We've pre­
sented handy circuits that do
everything from generating a
negative voltage from a (single­
ended) positive supply to warning
you when your batteries were
ready to rollover and die. We even
presented a circuit th at monitors
the charging of Ni-Cd cells. Since I
still receive a lot of mail about the
subject of power-supplies, this
month 's entry for our growing
notebook also deals with power
supplies.

Anybody who has ever designed
a power supply knows that it is
often difficult to find a transformer
that can generate all the voltages
needed by the circuit being
powered . It 's easy to use a voltage
regulator to drop a higher voltage
to a lower one, but it 's not as easy
to go the other way. There are
some lC's that can do the job, but
they're hard to find , and , as we all
know, when a problem comes up
we need a solution right away.

::D
l>
o
<5
m
r
m
o
J:J How they worko
Z As its name implies, the full-a
CJl wave doubler uses both positive
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Call 516-293-3000 to reserve space. Ask
for Arlin e Fishman . Limited number of
pages available. Mail materials to:
Engineering Admart , RADIO-ELEC­
TRONICS, 500-B Bi-County Blvd., Farm­
ingdale, NY 11735.

CALL NOW
AND

RESERVE
YOUR SPACE

• 6 X rate $800.00 per each insertion.
• Reaches 229,044 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.

Secondary Price each-

Size Volt s/Amp s 2-4 5· 24

26 VA 2x 8.5V/ 1.47A $24 .30 $20.40 $17.90
00· 2.4" 2x12V/ 1.08A 24.30 20.40 17.90
H · 1.2" 2x15V/O.87A 24.30 20 .40 17.90
WI = O.7 Ib 2x18 V/0.71A 24.30 20.40 17. 90

2x24V/0 .S4A 24.30 20 .40 17 .90

18 0VA 2x12VI7 .S0A $36.60 $31.20 $27.80
00' 3.9" 2x1S VlS .90A 36.60 31.20 27.80
H · 1.9" 2x18 V/ S.00A 36.60 31.20 27.80
WI 0 3.0 Ib 2x24V / 3.S8A 36 .60 31.20 27.80
1000VA 2x50V /10.00A $91.70 $78.4 0 $69.00
00·6.3" 2x 65VI7 .69A 91.70 78 .40 69.00
H :: 2 .4"
WI " 12.1 Ib

Du al seco ndaries may be used In parallel or in series.
* FOB Factory, (Includes mounllng was her and rub ber pads).
Ter ms: VISA, MasterC ard , COD or money orders - UPS
charges added.

WHITE'S RADIO LOG

An up-to-date directory of North Amer­
ican AM, FM and TV stations including
special section on world-wide shortwave
stations. 136 pages, 5Y2 x 7Y2 inches,
soft cover. $4.95plus$1postagein USA.
ELECTRONIC TECHNOLOGY TOOAY
INC., PO Box 240 , Massapequa Park,
NY 11762-0240.

301-464-2100 ~0~~~~~re~~:~~:~:~~~;~~~~~~~-~~3~
CIRCLE 287 ON FREE INFORMATION CARD

Rates: Ads are 2W' x 27fa" . One insertion 5825. Six insertions 5800. Twelve
insertions 5775. each . Closing date same as regular rate card. Send order with
remittance to Engineering Admart, Radio Electronics Magazine, 500-B Bi-County
Blvd ., Farmingdale. NY11735. Direct telephone inquiries to ArlineFishman, area
code-516-293-3000. Only 100% Engineering adsare accepted for thisAdmart.

TOROIDAL POWER TRANSFORMERS ' J

Small size . Low noise. Easy mounting _ f.
Mlld e in U.S.A. Ul-Recogn lzed - •
50 standard t ran sfo rmers with
117V-60Hz prim aries in stock
tor 26VA, 45VA , 70VA , 120 VA.
l80VA, 360VA, 600VA, 1000VA.
Cu stom sizes: 15VA-3,OOOVA
Call or write for dat a sheets

Call 516-293-3000 to reserve space. Ask
for Arline Fishman . Limited number of
pages available. Mail materials to:
Engineering Admart , RADIO-ELEC­
TRONICS, 500-B Bi-County Blvd., Farm­
ingdale, NY 11735.

CALL NOW
AND

RESERVE
YOUR SPACE

• 6 x rate $800.00 per each insertion.
• Reaches 229,044 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.

R-E Engineering Admart

ASK R..E

continued from page 14

and ass embl y, it is po ssibl e to
build a simple filter that provides
as much as 30 dB of att enuation at
the desi red fr equency. If you wi sh,
two filter sect io ns can be used to
sharpen th e notch and provide up
to 80 dB of att enuation.

The operation of a tran sm ission­
line stub f ilter is based o n some
unique characteristics of a trans­
mi ssion line. A sect io n of line th at
is one-hal f w ave lengt h lon g and
sho rted at one end will appear as a
short at th e fr equency of interest at
th e other end of the line. The basic
idea is shown in Fig. 4-a. Puri sts

m ay insist that the spacing be­
tween stubs be Y4 wavelength, but
w e have found t h ro ugh experi­
m entation that, when using those
f i lters to treat TVI problem s, the
st ubs can be used as close to ­
gethe r as is mechanically practical.

Th e physical length of a half­
w ave stub will be sho rter than its
e lect r ical length because of the ve­
locity factor, or p ropagation con­
stant , of the cabl e fro m which th e
st ub is b uilt. Th e ve lo city factor, K,
fo r RG-59/U 72-o hm coax is 0.66,
and it's 0.83 for 300-o hm twin lead.
Th e fo rm ula fo r a half-wave stub of
coaxial line is:

L = (5906 x K)/f

In that equation, L is the length
in inc hes, K is th e velocity factor of

th e tran smission line, and f i s
speci f ied in MHz. So, to build a
103.9-MHz notch filter, L = (5906
x 0.66 )(103.9 = 37.5 inches.

Build the filter as show n in Fig. 4­
b, w ith the stubs an inch or so
longer than the calculated valu e.
Connect the filter in the line be­
tween the antenna and the re­
ceiver, and then tune in the
unwanted stat ion. Now, starting at
th e far end of th e stub, use a nee­
dl e or a sharp pin to sho rt the out­
er braid to th e inner co nd uctor in
Y4-inch st eps until yo u f ind th e
point of ma ximum attenuation .
Mark that point, increase the stub
len gth abo ut 3/4in ch and cut off the
excess. Strip off Yz inch of insula­
tion and solder the core to the
braid . That should do it! R-E
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NEW IDEAS
An easy-to-build flood alarm

DatePrint Name

Street

Signature

City State Zip
Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

500-B Bi-County Blvd .,
Farmingdale, NY 11735

Title of Idea

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

NEW IDEAS
This column is devoted to new ideas, cir­

cuits, device applications, construction tech­
niques, helpful hints, etc.

All published entries, upon publication, will
earn $25. In addition , for U.S. residents only,
Panavise will donate their model 333-The
Rapid Assembly Circuit Board Holder, having
a retail price of $39.95. It features an eight­
position rotating adjustment , indexing at 45­
degree increments, and six positive lock posi­

.tions in the vertical plane, giving you a full ten­
inch height adjustment for comfortable work­
ing.
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about 1-1/2" on a side. Drill several
holes thro ugh o ne pi ece to admit
wat er. Soak a pi ece of cloth in a
saturated salt so lut io n, let it dry,
and th en sandwich it betw een th e
two p ieces of PC board. Solde r
one wire to each inner face of th e
sand w ich . Last , faste n the assem­
bly togeth er w it h nylon bol ts o r
pl ast ic electrical tape.

Run th e wires fro m th e senso r to
t he pl ace w he re the circuit w ill be
mounted , and co nnect t he m to
th e points marked A and 8 on th e
schemat ic. There is nothing at all
crit ical abo ut co nst ruct io n of th e
circuit , and yo u sho uld fee l free to
expe r ime nt with differ ent tran­
sisto rs and output devices.

For example, if yo u drive a small
piezo-electri c bu zzer you may be
abl e get by wi th a small tran sistor

Con struction
The senso r can be built fr om

two pieces of PC-board mater ial

Is = (2 x hFE)/le

Rs = (Vee - D.?) l is

My senso r has a resistance of
200-300 o hms; yo u' ll have to take
that resistance in to acco unt w hen
calculat ing th e valu e of the base
resisto r.

IF YOU LIVE IN A LO W- LYI N G AREA,

fl ooding can be a bi g p roblem. In­
deed , awareness of ri sin g wat er is
somet imes a matter of life and
death . (It's at least a matter of wet
o r dry item s in th e basem ent I) You
can use the ci rcu it described here
to warn yo u of an impending fl ood
cond it io n. The ci rcuit is very easy
to build, and it's easy to modify to
suit yo ur application and th e com­
pon ents in yo ur junkbox. In addi­
tion, it can be adapte d fo r use in
ot her applicatio ns.

How it works
My ci rcuit isa very simple sw itc h

t hat sets off a buzze r w he n t he
sensor shown in Fig. 1-a gets wet.
The senso r is built from a salt-im­
p reg nated clo t h sandwic hed be­
tween two coppe r plates. When
t he sandwic h gets w et , th e salt
provi des a hi gh-conductivity path
fo r elect ricity to fl ow.

My circuit is show n in Fig. 1-b. I
used a 250 06 t ransisto r because I
happ en ed t o have o ne in my
junkbo x, bu t any m edium- t o
high-power transistor will do. I
used a variable resistor for R1 , but
a fi xed resistor co uld be used . You
can calculate th e valu e th at resistor
sho uld have fro m the foll owin g
fo rm ulas, w he re IB is th e tran­
sisto r's base current, hFE is its DC
current gain, Ie is th e requi red
load cu rrent, and Vee is the supply
vo ltage :
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HANDLING CHARGES

ORDER ADD

$0 - 999 $10

$1000 - 2499 $15
$2500 - up $20

seph Electronics give you a free 3V2-digit DMM (Regularl y: $79.95)
the purchase of any Hitachi Oscilloscope . For the best value on instrumentation
all your electronic needs CALL JOSEPH ELECTRONICS TODAY!

iACHI VC-6041 UX Professional 40 MHz Digital Storage Oscilloscope.
:ures: Repeat Storage of Waveforms at 40 MHz • DC to 40 MHz range • 4000
j memory per channel • Storage of 10 MHz - One time events $4295
.irsor Function • Probes • Free! Midland DMM Reg: $4950

iACHI V-1100A 100 MHz Readout Osc illoscope for fast, easy and precise
isurinq . Features: Built-in computer • DC to 100 MHz range • Large 6 inch
- • Quad channel • 8 Trace, delayed sweep • Digital Meas urement
~ Kv accelerating potential • Probes $2195
'eel Midland DMM Reg : $2490

iACHI V-222 High performance, lightweight 20 MHz portable
illoscope: Features: Compact Des ign • 6 inch CRT with internal
icule • 1 Mv Sensitivity • Dual Trace • Auto Focus • DC to 20 MHz range
srtical Trigger Mode • DC Offset • Probes $495
'eel Midland DMM Reg : $715

iACHI V-422 Same as Hitachi Model V-222 above, with $625
JeDC to 40 MHz • Free! Midland DMM Reg : $925

iACHI V-650F Best-sel ling Osc illoscope, 60 MHz , dual trace delayed
ep . Features : Large , bright state-of-the-art 6 inch CRT • High sensitiv ity of
V/div • Dual Trace • Delayed Sweep • Trigger View • Auto- $875
ic Focus • Probes. Free! Midland DMM Reg: $1195

iACHI V-1050F Superb 100MHz, Quad TraceDelayed Sweep Osci lloscope.
lures : Large , bright 6 inch CRT • Quad Trace Operation (4 channels)
igh Sensitivity • High Accuracy • Alternate Timebase Operation • 20 MHz
dwidth limiter • Full TV Triggering • 10x Mag nification $1150
uta Focus . Probes. Free! Mid land DMM Reg: $1595

Id for our new Joseph's Test Equipment Catalog, featuring 116pages of
iendous savings on all 25 leading instrumentation lines.This catalog is free;too.

ET
DMM
FREE!

/.

Midland DMM 23-215 This pocket-sized DMM
features: 3Y2 digit readout, .5% accuracy, 10 Meg
input, and full overload protection to meet UL1244.

HURRY! SALE LIMITED TO
QUANTITIES ON HAND

Call: 1 (800) 323-5925
In Illinois: (312) 297-4200

m
~

J~~~~~~
8830 N. Milwaukee Ave.,

Niles, IL 60648
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Memory management is really
an o ld problem . In the early days
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He nce we need some circuitry to
manage the system .

A FEW M O NTHS AG O WE D ISCUSS ED

memo ry circu its, and our dis.cus­
sio n gene rated a lot of mail. The
most-oft en-asked qu esti on was
how to put large amounts of mem­
ory together- how to o rganize it.
Now how yo u go abo ut managin g
large amo unts o f m em ory d e­
pends on w hat ki nd of memo ry
you're go ing to use and w hat yo u
plan on doing w ith it. In our dem­
o nstratio n c i rc u it , managem en t
wasn't mu ch of a prob lem because
we only used o ne mem ory IC, and
all we wa nte d was to see how it
wo rked. But if you wa nte d to use
more memo ry yo u wou ld have to
th ink about how to o rganize it.

A good exa mp le of m em ory
management can be fo und inside
a typical pe rso nal computer. In the
usual 64K machi ne, eig ht 4164's
w ill be put side by side to get a
me mory system that is eig ht bits
(or one byte) wi de . All kinds of
great things can be done w ith th at
memory if it 's managed proper ly.
The video can be mapped directl y
into memory, soft switches can be
set up t han can be " thrown" one
way or t he othe r by accessi ng cer­
tai n locat ions in mem ory. But be­
fo re we get to the exot ic stuff, let 's
take a look at th e basics .

In Fig . 1 I've co nnected four
5101's (the IC we used in our origi ­
na l memory d em o nstrat io n c ir­
cuit) and arranged th em in two
different ways . Two lC's are pl aced
side by side to w iden the bu s to

~ eight b its, and two other lC's are
z put in para lle l w it h the first two.
a? That gives us a memory system
o that's 512 bytes long and eight bits
~ w ide . It shou ld be obvio us t hat
UJ6 that arra ngement won 't work if we
Ci simp ly leave t he outputs of each«a: pair-member con nected togethe r.
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Which Way To YOUR Future?

Grantham offers this program, complete but with­
out laboratory, to electronics technicians whose
objectives are to upgrade their level of technical
employment.

All lessons and other study materials, as well as com­
munications between the college and students, are in the
English language. However, we have students in many
foreign countries; about 80% of our students live in the
United States of America.

Put Professional

KNOWLEDGE

and a

COLLEGE DEGREE

in your

Electronics Career

through

HOME STUDY

•

Recognition and Quality Assurance
Grantham College of Engineering is accredited by
the Accrediting Commission of the National Home
Study Council, as a degree-granting institution.

Grantham College of Engineering
10570 Humbolt Street

Los Alamitos, California, 90720

Career decisions are so important that you need all the input
you can get before locking-in on one of them. Grantham Col­
lege of Engineering offers you one source of input which may
help you in making that decision. It's our free catalog.

Ask for our free catalog and you may be surprised to learn how
it is easily possible to earn a B.S. degree in electronics without
attending traditional classes . Since you are already in electronics
(you are, aren't you?), you can complete your B.S. degree work
with Grantham while studying at home or at any convenient
place.

But don't expect to earn that degree without hard
work. Any degree that's worth your effort can't be
had without giving effort to the task. And of course
it is what you learn in the process, as much as the
degree itself, that makes you stand out above the
crowd - that places you in an enviable position,
prestige-wise and financially.

Are you at a crossroads in your career?
Have you really thought about it? Are
you planning for your future, or perhaps
refusing to face the subject? Which way
will you go - down the same old road?
Or are you ready for something else?

In electronics you can't stand still. If you
are not moving ahead, then you're falling
behind. At the crossroads of your career,
various choices are available - and, yes,
decisions have to be made.

Which road will you take - one that
doesn't go where you want to be, or one
that leads to hard work but also to the
better life? Ah, decisions, decisions!

AgEL--_

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

,----------------------.
I Grantham College of Engineering R-04-86I 10570 Humbolt Street, Los Alamitos, CA 90720

I
I
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I
I Address _

I
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for
FREE
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This free booklet
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Degree Program,
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bu s co nte ntion was avoided by OR­

ing parall el outputs. Most modern
[C's, includ in g our 5101, can f loat
(three-state) the ir outputs, so ar­
ranging th e bu s setup is easy. But
before we talk about how we'd sol­
ve t he prob lem here, let's get a
clear id ea of exactly w hat we want
to do-and let's def ine a few terms
along th e way.

By putting t he lC's in parallel ,
we 're " bank ing" mem ory. Bank 1
consists of IC1 and IC2, and Bank 2
con sists of IC3 and IC4. The way
we select one bank o r the ot her
dep ends on w hat the system is
supposed to do and how we want
to use it. We can sw itc h between
banks with somethi ng as cru de as
a mechani cal swi tc h, or, as is co m­
mon, let th e circuit do it fo r us
automatically.

Th e advantage of t he latter is
that we can make our system ope r­
ate exactl y as if we had 512 bytes of
continuous mem ory. If yo u think
about t he problem fo r a mom ent,
it becomes obv io us th at t he key to
banking th e mem ory is carefu l use
of each lC's enable pin s. O nly one

bank can be enabled at anyone
time or the whole system will go
up in smoke. What we have to find
is a trigger that w e can use to
switch between banks automat ­
ical ly.

The best trigger is the address of
the des ired locati on. We' ll assign
Bank 1 add resses from 000 to 0FF(0
to 255 decimal), and Bank 2 ad­
dresses from 100 to 1FF (256 to 511
decimal). Now our problem is we ll
defined. Any add ress placed o n
the bus that's less than or equal to
0FF w ill automatically access Bank
1, and any add ress above that w ill
access Bank 2. As you can see, our
problem in memory management
has turned into a prob lem in sim­
ple logic design .

The easiest way to accompl ish
the des ired ba nk selectio n is
shown in Fig. 2. Since we have a
512-byte system (512 = 29 ) , there
w ill be 9 address li nes. Any ad­
d ress above 0FF w ill p lace a high
leve l on the most significant bit, so
that's what we ' ll use to select be­
tween ou r two banks. The 5101 has
three Ch ip Enable p ins (17, 18, and

19), but, as yo u' ll remem ber from
ou r last exami nation of that IC,
they do d ifferent things to the lC.

Pin 17 switches between normal
and low-p ow er sta ndby opera­
t io n; pin 18 enab les the outputs;
and pin 19 enab les the IC as a
who le . In our circ uit we wa nt to
con trol the entire IC, since w hen a
bank is switc hed off we want to
inhibit both reads and writes. A
look at th e IC's data sheet revea ls
that we have to keep pin 17 high,
pin 18 low, and we mu st use the
high address (A9) line to co nt ro l
pi n 19.

ADDIU2SSl£;: ro CE. I
L IN£ A8 • (P I/VHlcn
("HIGH OF IC3
13fT) AN£) IC"f

TO CEI
(PIAI"I$f9) Or
xc / AND ICZ

FIG. 2

The inverter in Fig. 2 does the
bank switchi ng for us. W he n bank
1 is selected , bank 2 is dese lected.
And it's al l done automat ically.

continued on page 108
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pro bl em wi th th e t u ned pre­
ampl ifi er was that the input and
output co ils in teracted with each
other. Since the overal l stage gain
was so high , th e circuit became
un stabl e and broke in to self -os ­
ci l la t io n i f even t he sm al lest
amount of ene rgy fro m the out put
coi l fed back to the input co il.

Anothe r probl em w ith tu nable
preamp lifi ers was the tun ing itself.
The tuning range was lim ite d by
the values of the co ils and capaci­
to rs, so an al l -ba nd HF p re ­
amp lifier would requi re fo ur, five,
o r even mo re band-switc hed coi ls
to cover the frequency range from
th e b roadcast band t hroug h 30
MHz. And every ext ra switch and
coi l increased ove rall circuit losses
and made the device more suscep­
t ib le to instabi lity.

The broadband amplifier
Thanks to so lid -state devices ,

tod ay's sho rtwave preamplifi er s
can d ispense wi th input co i ls and
tun ing ci rcuits w hen used at fre ­
qu encies as high as 30 M Hz, and

FIG. 2

02 R3

R1

01

+V

to the impedance of th e resonant
circuit created by L2 and 0.

The turns ratio of L2 to L1 was
often 6011 , 10011, or even higher.
That's called an "infinite-imped­
an ce matchin g tran sform er." In
any case, since L2 and 0 are reso­
nant, th e effective voltage across
C1, hen ce, the input to the ampli­
fi er, can easily be 20 to 40 dB great­
er than the voltage atta ined by a
sim ple ste p- u p t ransfo rme r. You
can see why RF preampl ifi ers were
so popul ar with sho rtwave l is­
tener s!

What about L3 and L4?Their pr i­
mary funct io n is impedance t rans­
fo r m at io n, ra t he r t ha n powe r
t ransfo rmat ion . Th ey match t he
hi gh-impedan ce out put of the pre­
amplifie r to th e low-im pedance in­
put of the receiver to w hich the
preamplifi er is con nected. Th e
point is that, espec ially in the less
ex pe ns ive and un sophi sti cated
boosters used fo r sho rt wave li s­
ten ing, most of t he sig na l gain
came from th e L2/0 circuit.

For th e expe rimente r, the major

l 4

TO REC EIVER
~

FIG.l

Broadband amplifiers
IT'S AMAZING H OW MUCH W ETA KE FO R

g ranted abo ut tuned circuits now­
ad ays b ecause of the nature of
mod ern solid-state devices. When
I was an active experime nte r, al­
m ost eve ryt hi ng involving radi o
f requencies was done with tuned
circ uits; and that gene ral ly meant
t hat extensive mounting, switch­
ing and shield ing hardware had to
be used . Tod ay we can toss a 50­
cent solid -state de vice, alon g w ith
a few resistors and capacitors, into
a p lastic box, and w e'll end up wi th
a broadband amplifie r with a gain
t hat's more stab le th an I co uld ever
hop e to atta in f ro m an o ld-sty le
t uned ci rcuit.

In th e good o ld days, receiver
p reselectors and outboard RF pre­
amp lifiers need ed lots of ex t ra
gain to recei ve signals that today
would be co nside red at least S7.
And most of th e legendary short­
w ave rece ive rs in th e old dayswere
really dogs co mpared to mod ern
t ransistorized sho rtw ave radios.

M ost of the gain in th ose circuits
was provid ed by th e t uned circuit
rather than the amp lifyi ng device,
a vacuum-tu be w ith an input im­
p ed an ce betwee n 1 and 100
megohms. In the ci rcuit shown in
Fig . 1, L1 is supposed to match th e
impedance of the antenna system
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SOLID STATE
Temperature-alarm lC

ROBERT F. SCOTT,
SEMICONDUCTOR EDITOR

off-IC components that determine
its mode of operation : R1-R3, C1,
and C2.

The reference circuit develops a
voltage that is independent of tem ­
perature and power-supply volt­
age. That voltage drives the off-IC
voltage divider, composed of R1
and R2, and an on-IC temperature
sensor that consists of two d iodes.
When the power-supply voltage
drops below the reference voltage
set by the voltage divider, the com­
parator activates the oscillator,
which delivers an alternating sig­
nal to pin 12 of the IC; a steady­
state output current is also deliv­
ered to pin 4. The comparator has
a small amount of hysteresis to en­
sure positive snap action.

Resistor R3 and capacitor C3
con trol the osci lIator's frequency
and duty cycle . Capacitor C1 sta­
bilizes the reference voltage and
prevents transients, glitches, and
spikes from interfering with the
operation of the sensitive com­
parator.

Intech provides information on
several methods of calibrating the
alarm for the desired temperature
trip-point. Accuracy is +4°C when
the recommended type of high­
precision resistor is used.

Using the 3030
Both outputs (p in s 4 and 12) are

low-powered to keep power dis­
sipat ion to a minimum. The steady
output works at normal TTL-gate
levels . The oscillating output can
provide about 0.5 mA to drive a
Darlington transistor. Sample out­
put circuits are shown in Fig. 1-b .

When monitoring the tem­
peratu re of critical or sensitive

RYI
01

R3

FROM
PIN 4

output; low current drain; and an
accurat e, ext e r n al ly-avai lab le ,
tem pera tu re-com pensated refer­
ence voltage.

The 3030 may be used as a fire­
alarm temperature senso r; in ad­
di t io n, it may be used to shut
down power su p p l ie s or oth er
equipme nt automatically ; and it
can be used as a temperature con­
t roll er in heating and refrigerating
appl ianc es.

A b lock diagram of the 3030 is
show n in Fig. 1-a, along with the

C2

a

FIG.1

,..-- - - -.-- +v +V- - - - - -.-- ..........,

Rl

R2

Cl

,---------------------------1
_________3_03_0 ----.-1/ ' v

r- 10 I cc
' , /

I

'1~' OSCILLATOR
' / OUTPUT

I

~\ COMPARATOR
' T1 OUTPUT

I
,..1...

'----+--------+-------+---~, 2) GROUNO

L - - - - - -{13>VOlTAGE - ---(3>COMPARATOR - --(11JoSCIlItiffiR J
DIVIDER INPUT FREQUENCY

DETECTORS , M ONITORS , A N D ALARMS

make up an interes t ing l in e of
monol ithic devices from Intech.
One of those is th e 3030 t ern­
peratu re alarm that can flash a
light, sound an alarm , or sh ut
down equipme nt wh en th e tem ­
perature of the lC's packa ge ex­
ceeds a p res et level. Features
incl ude a w ide temperatu re range
and excellent repeatability ; an os­
cillatin g output tone that , w ith
proper interface c ir cuit ry, can
drive a speaker; a TTL-compatible
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co mponents , you can mount t he
3030 in direct contact with the
component's heatsink . The steady
o utput can be used to deactivate
the circu it when it overheats , and
to restore power later when tem ­
pe rature drops to a safe leve l.

The 4-page data sheet and ap­
p lication note fo r the 3030 tem ­
perature alarm co ntains fu ll elec ­
t rica l specif icat ions for the device ,
along w ith diagra ms showing ap­
p lications li ke a delayed alarm; a
low-power temperature contro ller
t hat turns a heater on when the
tem pe rat ure goes below the set
po int, and off when the tem­
perature rises above the set poi nt;
and a cooler control to turn on a
fan, a low -power compressor, or a
refrige rator w hen the tem perature
rises above the trip point.

The 3030 costs $19 .00 in quan­
t ities ranging from 1 to 24. For data
sheets and info rmati on on avail­
ab ility, write to Intech Inc., M icro­
Circu it Division, 2270 Martin Ave.,
Santa Clara, CA 95050.

Thyristor handbook
Thyris tor Device Data is a com­

prehensive new book contain ing
over 600 pages of data on SeR's,
Triac's, GTO's (Gate Turn- Off thy­
risto rs), SIDAC's (Triac-like de­
v ices) , and triggers . It incl udes
sect ions on theory and appl ica­
ti on s, cross -reference tables , a de­
v ice-se lector gu ide , and a co m­
p lete se t of data sheets. It is
ava i lable t hrough all Motoro la
sales offices and distributors . For
furt her information contact
Motorola Semiconductor Products,
P.O. Box 20912, Phoen ix, AZ 85036.
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sometimes even higher. What we
use instead is a broadband (or
w ideband ) preamplifier. An exam­
ple of such acircuit is shown in Fig.
2; that schematic is a simplified
vers ion of MFj's Remote Active An­
ten na.

Fi rst , not ice that there is no
t uned network at the input to the
ci rcuit. The antenna is coupled di ­
rec t ly to t he high- impedance in­
put of the FET. The two diodes, D1
and D2, and resistor R1 serve only

to protect the FET against exces­
sive input vo ltages . Direct co up­
ling is pos sib le because the solid­
state dev ices u sed in modern
shortwave radios provide se n­
sit ivity approaching 0.1 /-LV, w hich
is much more sensit ive than that
provided by t ube rece ivers . There­
fore, we do n't need th e ext ra gain
provided by th e t uned ci rcuit to
reach t he theoret ical sens it iv ity
lim its of such circu its .

Between the FET and Q1, which
matches the me d ium-impedance
output of the FET to th e low-im ­
pedance of t he assoc iate d re ­
ce iver 's anten na in p ut, we can
easily atta in an overall untuned­
wide-band-gain of 20 to 30 dB.
And when that gain is added to t he
typi cal 0.1 or 0.25 /-LV sensit ivity of
modern shortwave receivers, it be­
:::o mes easy to dig out signals that
usually can't be heard .

And because t here aren 't any
tuned circuits , th e wideband so l­
id -state preamplifie r is much less
susceptib le to instability. In fact,
modern homebrew RF preamps
hardl y ever break out into self -os­
ci l lation . If there is a prob lem wi th
in stabi li ty, it is generally caused by
the antenna input of the shortwave
radio radiat ing RF energy back to
the preamplifie r.

Although it is poss ib le to design
wideband p rea mp li f iers for ju st
abo ut any fre que ncy range with­
out t uned circuits , in reali ty mo st
preamps do requ ire some form of
tu ned circuit, if only for imped­
ance match ing. For experi me nters
and hobbyists interested primaril y
in frequencies fro m 100 kHz to 30
M Hz, it 's possib le to avoid tu ned
circu its and sti ll get 10 to 20 dB of
extra gain. More than 20 dB re­
qu ires the use of tuned circuits .

You might be asking, "W hy does
a solid-state device provide great­
er gain at VHF f req uencies th an a
tube?" One major reaso n is inte r­
electrode capacitance . In so l id ­
state devices like t he 40673 FET,
which is used in many RF p re­
ampl ifier ci rcuits , t he sma ll
amount of inter-electrode capaci­
tance between gate and source is
si mply not eno ug h to bypass
much of the RF signal to gro und .
That small amount of capacitance
also increases stab i lity by red ucing
feedback between inpu t (gate )
and output (drai n). R-E

NEW IDEAS

continued fro m page 100

lik e a 2N2222, o r perhaps no t ran­
sistor at all . You cou ld use a PNP
t ransistor simply by reversing th e
pol arity of th e di od e and th e bat­
tery supply.

, You co uld also drive a relay to
provide a high er-current or mo re­
isolated output. Just be sure to in­
clud e a reve rse -b iased di od e as
show n.

I included a small mom entary
pu sh-button sw itc h as a battery
test ; unless you're prone to a lot of
f lood ing , your battery should last
it s ent ire she lf li fe.

For use as a flood alarm , th e sen­
sor should be mounted horizon ­
tally near th e f loor of yo ur base­
men t. But th e circuit can also be
used in other appl ications. For ex­
am p le, t h e se ns o r co u l d b e
mounted ve rt icall y in a sum p­
pum p hol e, horizontall y on th e
f loo r of your f reez er, o r verti cally
as a boat's " bail-o ut" alarm.-jim
Coo k R-E

Imagine.
Imagine a life spent won­

dering if, and when, a
disease that destroys
your body, your mind,
your life will strike. That's
the shadow under which
every child of a Hunt­
ington's Disease victim
lives. But now the re's
hope. Real hope.
Your contributions helped

us find the marker, now
they can help us find a
cure. Please give gener­
ously to the National
Huntington's Disease
Association.

IINATIONAL
HUNTINGTON'S DISEASE
ASSOCIATION

National Hu nnnqto n's Disease ASSOCIation
1182 Broadway. 51. 402. NY. NY 10001
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Address _

Companyll nstitut ion _

Name _

continued fro m page 102

If you want to add memory to
the system, yo u can build on that
tec hnique. The only l imitat io n is
th e wi dth of t he ad d ress bus.
We've got to have a spare address
lin e aro und to do th e switching for
us. However, nothing stays simple
fo rever

Cons ide r thi s sce nario: You
have a 64K mem ory system that's
contro lled by an eig ht-bit micro­
processor. Co nseq uent ly, all the
add ress lin es are used to do real
add ressing . Suppose yo u want to
add some more me mo ry to the
system. The re are several reasons
fo r do ing that:
• As an alternate 64K bank for data
sto rage, etc.
• To increase conti nuo us memo ry
in the system to 128K.

The problem then is to control
the memory w hen the add ress bus
is lim ited to sixteen bits (216 =
65,536), o r 64K. And that, as you
kn ow, is a real -wo r ld p robl em .
We' ll show yo u how to tack le th at
prob lem next time. R-E

DRAWING BOARD

Programming
For those of yo u w ho are fami l­

ia r with BAS IC, yo u may be
surprised by some of the Mode/
100's co ntro l feat ures. For exam­
ple, the Mode/100 supports inter­
rupts; i n fact, seve ral of the
machine's I/O devices are treated
as interrupts! You can w rite pro­
grams that w ill respo nd to inter­
rupts fro m t he co m munications
po rt , the bu i lt-i n MODEM, the
built -in clock, and even th e key­
board 's eight f unction keys, using
th e fo llow ing state me nts :
• O N COM COSUB
• O N MOM CO SUB
• ON TIME$ COS UB
• ON KEY CO SUB

In case yo u' re w ond erin g, I
don ' t work for Radi o Shack. It 's
ju st that I am so impressed w it h
th e Mode /100 th at I had to te ll yo u
abou t some of its special feat ures.
I am c urre nt ly wo rki ng on a
number of in telli gen t in terfaces
fo r th e machin e, and I have inter­
faced it to a Heath HERO-1. If you
are in terested in learn in g more
abo ut that, drop me a li ne. R-E

continued fro m page 81

ROBOTICS

The IM 6402 is a CMOS UART
( U n i v e r sa l Asy nc hro no us
ReceiverlTransmitter). It conve rts
para lle l data fro m t he m icro­
processor's data bus to serial data
that can be tra nsmitted accordi ng
to RS-232 signal levels. Simi lar ly, it
conve rts incoming seria l data to
parallel data th at is acceptable to
t he ho st mi cr opro cessor. Level
translat io n is handled , in Fig. 1, by
1C1 -a, a 1489 lin e receiver, and by
IC2-a, a 1488 lin e driver.

The parallel connection
Of co urse, yo u can co nnec t de­

vices like motors to t he Mode /
100's paralle l interface. Just be sure
to provide appropriate inte rface
ci rcuit ry-you can't co ntro l a 6-HP
motor with a CMOS buffer ! The
power supply fo r the inte rface, the
motor, and th e sensors sho uld be
separate fro m the Mode /100's in­
ternal supplies . Just connect the
grounds of all ci rcu its together.
The Mode/100's ground isavailab le
at pin 7 of the RS-232 co nnector.

More memory
The M ode/ 100 comes wi th 8K

(or 24 K) of batte ry -bac ke d - up
CMOS RAM . Th at m ean s t hat,
w hen t he power sw itc h is off, th e
RAM modules sti ll rece ive power,
so the contents of the RAM are not
lost fo rever.

I say m odules b ecau se th e
Mode / 100's RAM lC's are not in­
du stry-stand ard parts. The reason
is that, wh en t he Mode / 100 was
designed, the 8K- x -8 RAM did not
exist, so the Mode/100's designers
bu ilt small modules, each of w hich
contai ned fo ur 2K-x -8 RAM 's. You
can get a24K Mode /100 fro m Radio
Shack fo r severa l hu ndred do llars
more than the 8K unit, or you can
buy ext ra RAM mod u les from
th ird-party ve ndo rs for abo ut
$30.00 each.

You co uld also build yo ur ow n
RAM expansion using several 6264
8K x 8 RAM lC's. Do n't tack le t hat
un less yo u k now w hat yo u' re
do ing . Radi o Shack sells a tech ­
nica l refe rence m anu al fo r t he
Mode/ 100 t hat sho uld help yo u
figure out t he proper add ress de­
cod ing fo r t hat comp ute r.

Phone ,---I _ ---'---- _

CaUtoll-free 800-521-3044. In Michigan.
Alaska and Haw aii ca ll collect 313-761-4700. Or
mail inquiry to: Univers ity Microfilms Internati onal,
300 North Zeeh Road . Ann Arbor. MI 48106.

City _

Sta te Zip _

w here eventually eno ugh of them
acc u m u late for lasi ng to ta ke
place. Time-to- lase is give n as be­
tween two and 14 hou rs, depend­
in g on weat her, seaso n, and
latitude, and on the stamina of the
operator.

The Lase-O-Wh oosh, incl ud ing
manua l, fle xible hose , bicyc le
clamp, and adapter valves, is avail­
able for a li m ited ti me o nly for
$19.95 postpaid from FBN Market­
ing, Dead Letter Office, Josephso n
Junction, IC 68000 R-E

o Please send in Cormation abou t th ese titles :

continued fro m page 43

NEW PRODUCTS

This publication is
available in microform

from University
Microfilms
Internat ional.
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MARI{ET CENTER

CLASSIFIED AD ORDER FORM

SATELLITE TELEVISION
CONSUMER information package don't be ripped
off! Get the facts about satellite TV before you buy.
Covers such topi cs as equipment suppliers, buying
at wholesale, installation and scrambling. This is
information you can not afford to be without. Send
$12.95 to BEST SATELLITE TV, RD # 3 Old Free­
dom Plains RD, Poughkeepsie, NY 12603.

SUPER LNA kits,dx tvpreamps, microwave compo­
nents, ir detectors. LSI, Box 7553 Jackson, MS
39204.

CABLE TV secrets - the outlaw publication the ca­
ble companies tried to ban. HBO, movie channel,
showtime, descramblers, converters, etc. Suppliers
list included. $8.95. CABLE FACTS, box 711 -R,
Pataskala, OH 43062.

SATELLITE TV VI EWERS
Get the most compiete w eekly listings.

Send $1 for samp le copy. ' R

!3'no m:ILj',':t 0
P.O. Box 308E. Fortuna , Cali forn ia 95540

800-358-9997 (U .S.) ·800-556-8787 (Yllf .)
707-715 -10476 (.11 others)

To run your own classified ad, put one word on each of the lines below and send this form along with your check to :

Radio-Electronics Classified Ads, 500-B Bi-County Bou levard, Farmingdale, NY 11735

PLEASE INDICATE in wh ich category of classified advertising you wish your ad to appear. For
sp ecia l headings, there is a surcharge of $23.00.
( ) Plans/Kits () Business Opportunities () For Sa le
( ) Education/Instruction () Wa nted () Satellite Telev is ion
( )------------------------

Special Category : $23.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made un less you c learly pri nt or type your
copy.) Rates ind icated are for standard style c lassified ads on ly. See below for additional
charges for special ads. Minimum: 15 words.

2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($42.75)

16 ($45.60) 17 ($48.45) 18 ($51 .30) 19 ($54.15) 20 ($57.00)

21 ($59 .85) 22 ($62.70) 23 ($65.55) 24 ($68.40) 25 ($71 .25)

26 ($74.10) 27 ($76.95) 28 ($79.80) 29 ($82 .65) 30 ($85 .50)

3 1 ($88.35) 32($91 .10) 33 ($94.05) 34 ($96.90) 35 ($99 .75)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for yourad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

E.Z satellite kit complete system $995.00 and
$1995.00 computer print-out of your location $9.95.
Master CardNisa.IN-X-SALES, Box 45, Tilton, NH
03276. (603) 286-3082.

THE LNA spec ialists !Brand name, lowest noise,
lowest prices! We will not be undersold! Send for
prices LNA, 201 E Southern, Suite 100, Tempe, AZ
85282

BUILD your own satellite TV receiving system
and save !Instruction manu als, schematics, cir­
cuit boards, parIs kits! Send stamped envelope
for complete product listing : XANDI, Box 25647,
Dept. 21Z , Tempe, AZ 85282.

SATELLITE systems $449. Name brands. Quantity
discounts. Information $1.00. Catalog $2.00. STAR­
LINK, INC., 2603-16RArtie, Huntsville, AL, 35805.

INVENTORS
INVENTORS can you profit from your idea? Call
AMERICAN INVENTORS CORPORATION for free
information .O ver a d ec ad e of se rv ice .
1-800-33 8-56 56 . In Massachusett s call (413)
568-3753.

CABLE-TV
DEALERS wanted : Channel 2,3, and 4 notch fil­
ters . Mon ey back guarantee. Send $15.00 for
sample and quantity price list. Specify channel(s).
GARY KURTZ, Box 291394, Davie, FL. 33329.

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. 101/2 x 3600 feet and cassettes available.
MasterCard Visa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA18954. (215) 322-4866.

No previous experience necessary

LEARN
PROGRAMMING

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOROUR FILES. ADS SUBMITIED WITHOUTTHIS INFORMATIONWILL NOTBE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$2.85 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in 6
issues: 10% discount for same ad in12 issues within one year: if prepaid. NON-COMMERCIAL RATE: (for
individuals who want to buy or sell a personal item) $2.30 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50¢
per word add itional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT
SCREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD
PLUS ALL BOLD FACE AD: add 45% premium to total price. EXPANDED TYPE AD: $4.30 per word
prepaid. All other items same as for STANDARDCOMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE
EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS : 1" x 2V4'­
$310.00; 2" x 2V4'-$620.00 ;3" x 2Y4"-$930.00. General Information: Frequency rates and prepayment
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISE R SUPPLIES PUBLISHER
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 12th of the third
month preceding the date of the issue. (i.e., August issue copy must be received by May 12th). When normal
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day.

Card Number

Please Print Name

Expiration Date Master comp uters in your own
home at your own pace in your
spare time. Learn even before
you decide on a com pute r.

BE YOUR OWN
COMPUTER EXPERT

Prog ramming is the best way to
learn to use com pute rs, and we
can show you the best- and
most econom ical-way to learn
programming!

Send today for your free infor­
mation package, No ob ligatio n.
No salesman will call.

r-HAu~~nrurr - - -- - - - - -- - - - - - 1

: CENTER FOR COMPUTER EOUCATION OEPT. 49 4 :
1543w.OLYMPIC. # 226

: LOS ANGELES. CA 90015-3894 :

I YES! Send me free mtormauon on how I can learn about 1
: computers and prcqrammmq at horne' :

I Name I
I I
I Address I

L_~Y S~~Y~l p J
»
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MASTERCARD AND VISA are now accepted
for payment of your advertising . Simply
complete the form on the first page of the
Market Center and we will bill.

FOR SALE
SELL blank video cassettes. Super high grade
Olympia VHS T-1 20. Fully guaranteed. Only $3.49
your cost. Add $5.00 shipping and handling for any
quanti ty. STRANDBERG, 1001 S. Elm Street ,
Greensboro, NC 27406.Telephone (919) 274-3775.
Check, M. 0 ., VISA or MasterCard account number
& expiration date.

ELECTRONIC surveillance:Amazing reports reveal
secret techniques used by professionals! A.T.I.S.,
61 Gatchell, Buffalo, NY 14212.

CABLE -TV converters-All major brands.Wireless
remotes with volume. Wired remotes. Cable and
video accessories. Cablemaster distributor. Lowest
prices. Ship C.O.D. catalogs $3.00, SONE ASSO­
CIATES,5 Broadway, Suite 201, Troy, NY 12180.
(518) 274·0608 .

CABLE-TV fil ters for elimination of undesirable sig­
nals. (50 dB. notch) channels available: 2 through 8;
14(A) through 22 (I). Send $20. each. money back
gua rantee. Quantity discounts. CATV, Box 17621,
Plantation, FI. 33318.

CATALOG built cab le converters, N12 Minicode
$98, MLD1200$98 more. Many microwaveconvert­
ers, satellite systems, pulse descrambler kits $79.
Built $120, SYNC restorer kit $99, built $170 satellite

descrambler kit $119, built $190. Surge, RFI protec­
tors from $14. Hobby kits. $1.00 MINUTE KITS, Box
531, Bronx, NY 10461

ELECTRON tubes-radio, TV & industrial types­
huge inventory.Call toll free (800) 221-5802 or write
Box ESC TRANSLETERONIC, INC, 1365 39th St.,
Brooklyn, NY 11218. (718) 633-2800.

BUGGED? Wiretapped? Find out fast. Counter­
measures equipment cata log $1. CAPRI ELEC­
TRONICS, route 1R, Canon, GA 30520.

CABLE·TV converters and descramblers. Low
prices, quality merchandise, we ship C.O.D.. Send
$2.00 for catalog. CABLETRONICS UNLIMITED ,
P.O. Box 266 South Weymouth, MA 02190. (617)
871-6500

WANTED: Western Electric RCA, Mcintosh, Mar­
antz, Levinson, Tannoy, Dynaco, Altec, JBL. tubes
speakers, amplifiers. (713) 728-4343 . MAURY
11122 Atwell, Houston , TX 77096.

TEKTRONIX soo-csenes oscilloscopes either re­
pairable or overhauled. SASE for test equipment
specials. RUBIYAT(914)937-2535,117 N. Ridge St.
Rye Brook, NY 10573

COMPUTER aided design of phase loops. Disk for
commodore 64. $10. KINGSBURY 10426 Burned
Oak Ln. Escondido, Calif. 92026

APPLE Illogic analyzer card : 8 channels, 26 MHz.
Upgradeable to 48 channels or 52 MHz. Micro­
processor disassembly pads and complete systems
available. Literature, send SASE BETANCOURT,
2331 Holly Spring Dr., Silver Spring, MD. 20904.

ANTIQUE Radio Classified-Published monthly­
features articles, regular columns, photos and ads.
Sample $1.50. A.R.C., 9511-23 Sunrise, Cleveland,
Ohio 44133.

ELECTRONICS, exclusives, surplus and more.
Send $1.00 (refundable) for two discount catalogs.
Add another $1.00 and get 8 X-acto knife blades!
JELKINS, 311 Shirley Street, Boston, MA 02152

DESCRAMBLER manuals, sinewave, gated pulse,
SSAVI, $4.00 each, all three $10.00 BNF, 6690 7

Mile, S.Lyon, MI 48178

ASSORTMENT #103 - consisting of Taka
coils 144LY-1 20K, 520 - HN-3000023 ,
BKAN-K5552AXX (2); PCB; transistors
2N3904(2), BFQ85 (Sub); IC's7812, 741 23,
MC1330A1P; Diodes 1N914, 1N5231B. Only
$25.00. Coils (only) $8.00/SET AC Adapter
$6.00. Free shipping . MCNisalCOD. Toll
free 1-800-821-5226 Ext. 426 (orders). JIM
RHODES, INC. 1025 Ransome Lane, King­
sport, TN 37660.
DESCRAMBLER plan s. New design decod es
gated sync suppressed signals-newest pilotless
method. Circuit boards. Most parts from Radio
Shack. Detailed theory. drawings, schematics, in­
struct ions $14.95 plus $2.00 shipp ing . DIRIJO
CORP., Box 212, Lowell, NC 28098.

PICTURE flyer lists quality electronic surplus at low
prices. Since 1970. Send for the last 3 issues.
STAR-TRONICS, Box 683, McMinnville, OR 97128.

TUBES, name brands, new 80% off list, KIRBY,
298 West Carmel Drive, Carmel IN 46032.

TUBES , new, used. Send self-addressed, stamped
envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, WI 53201.

CB'ERS only: antennas, rad ios, modulators,
voice scramblers frequency expanders, modifica­
tions, goody boxes , professional repairs , much
more! free catalog. PRESIDENT C.B.SALES, 101
W. Adams -12, Long Beach, CA 90805. (213)
631-3552.

DRAMS 41256 150ns for your PC memory expan­
sion $2.90. COMPUSOURCE , 34 Main Street, MA
02148.

RESISTORS - any value / quantity,V. watt @$.01,1h
watt @ $.15 ($1.00 minimum). Quantity discounts,
1,000 +.Send wattage(s), value (s), quantity(s), and
remittance-T.O.R.C.C.C. ELECTRONICS, Box
47148, Chicago, IL. 60647 (312) 342-9171 .

MICRO \.w::~~~/ART \~201) 854«Xl82 -

T_a: MICRO-MART accepts Visa MCandtelephone COO·s. Minimum order $10.00. Shippu")-­
U.S. orders. $2.00. Canada and othef COIJ1tr ies$3.50 (includes ins.). Shtpplng rate adjusted where
applicable. NJresidents add 6% sales tax.

IICIO·UlT • 501CEmAl AU.•WEITFIELD.... 07010 • 12011150'-1001

74SC374-D Type Flip-Flop. Non/ lnv
74SC5 33-Transparent Latch-Inverted
74SC534-D Type Flip-Flop, Invert ed
74SC540·OCtal Buffer/Line Dnver-tnv
74SC54 1·Oc tal Butter/Line Dnve r-Nrt
74SC563-Transparent Lat ch. Inverted
74SC564-D Type Flip-Flop. Inverte d
74SC573 -Transparent l atch. Non/ lnv
74SC574-D Type Flip-Flop. Ncn/l nv
Data Book For All Above e's. . 2.50

UHF-TV PREAMP
(As featured in Radio Electron ics March/
May art icles. 1982\
This inexpensive antenna mounted pre ·
amp can add mor e than 25 dB of gain to
your system. Lots of satisfied customers
and repeat orders tor this high Quality leit•.
which includes all component parts. PC
BD. case. Power Supply and Balun $34 .50
Assembled Version . . 55 7.50

l00 .,.Vto 1000Y

6r:f::'t~ ,7: 551 95
0.1,. " to lOA
0.152 to 20MQ
lp F 10 2O,.F
fOlWard VOlI. I..llng
tranal.tOftnUng

DC Volt age
ACYonage
oceunent
AC eu rrent
HI·Lo Re~lIance

""-,......
D60deTnt
Join t..,

Cypher IV Micro-Controller Kit- $129.50
. 4 MHz. a-Bit Microprocess or"
(NAT 1NS8073)
• Contro l BaSIC Interpre ter On-Chip
• Auto-Start Operation At Power-On

: ~~~~1~~~~~~g~lt~T~~~~?a~ li nk
• 24 Bl-Dire cticnall/O Lines (825 5Al
• RAM Memo ry-2K Expandable To 16K
• Eprom Memory-Expandab le To 16K
• Built In Eprom Pr?9r ammer

: hmi6~:lnU~~I~~i~~"6f~~t:V1~~kUP

::l.o~ ~Sct;':~~I;~~~.J~~~~~ B~&nU~
AU Kits Contain 5 F Connectors . ~OO to 75
OHM Balun. 300 OHM Terminal Block 2 Ft
75 OHM PalchCord 2 Ft300 0 HM Twin l ead
Nylon Cable Ties. And UHF Ante nna
Model 8 4 124-5 2.9 5 Incl udes All Of
The Above Plus 25 Feet Coaxia l Cable And
Mounting Hardwa re For Indoor WalJlCe1hng
Installation
Modet 8 4880-52.95 Includes All 0 1
The Above Plus 25 Feet Coaxial Cable And
Att ractive Expandable Pole/U ·Bolt For
Easy Indoor Installation
Model 8484 5-53.95 Incl udes All 01
The Above Plus 65 Feet Coaxiat Cable And
All Necessa ry U·Bo lt Hardwa re

20 Cent(.20) 74SCXX
Series Special
• Qctallntertace Ci rcuit s
• Equ ivalen t To 74LSXX series
• Low Power ISO-CMOS Technology
• Short Propagation Delay
• Improved Noise Margins

;lY~r31~lr~rk I~~~~~g~~~:~~:t~~d
74SC138-1 018 Inverted Decode r
74SC139-1 Of 4 Inverted Decoder
74SC237 -1 Of 8 Non-in verted. catcnec
74SC238- 1 01 8 Non-Inverted
74SC239- 1 0 14 Non- Inverted
74SC2 40 -Octa l Buffer/Line Driver-Inv
74SC24 1-Octal Buffer/ Line Driver-N/ l
74SC244-OCtal Buffer /Line Driver-N/ I
74SC245-OCtal Bus Transcei ver-Non '!
74SC373·Transoarent Latch-Non/I nv

Ctup Caps-set of 4.2 Each 2.7 & 3.3pl-1.oo
.33ul 100V Dip Mylar 10/ 1.00
IN4004 Diodes 30/1.00

~c::~~~~:~e~i~~~~~(r~ iC:S2"""":'N6:88
~r~~~c~t~I~}Sii:rF~~~~i;~t~r~:~~ -.~O:~ ?:~
Miniature Speaker For Detector 65
Extensive Construction Artic le For Det. $1
TV Knobs 15/ 1.00
Ammete r (0-15 A.C. Amperes) 4.95
VolVOHM Meier MVMNT (0-1 K OHM.

0-3ooV) .. .. . .. .. ... .. . 2.95
6V Miniature Gear Motor 50
RFChokes·1.8uh, 8.2uh. 12uh. 22u I>-1 0/ 1.oo
40 Pin Flat Cable Socket Connector-Hood .40
50 Pin Flat Cable Socke t Connector/Hood .50

lJi:~~ g~n~~~f;:l'i~~/~ate (3 M) ,03ggg
1.5AMP 50V Bridge~ . To-5 Pkg) 50

~;~~~W~~,~:'\'en1rc~~Th E~~~
22 1·42. 22 1-43. 221 -45 . 2~ 1·48. 22 1-69.
22 1·79. 22 1'87.221-96 , 22 1-104 , 22 1-10 5.
22 1-106.221-140

~kom~~(~~h~~~~lo~~D6~~r ~:~~:~:~;
Winegard 4 Bay Bowtie UHF Antenna-19.50
IC Slorage IBu3/. Box (Holds ) 30 Ics-2.25

~o:f'g~o,:;. ~~ oJ:'l~).(~'K: ~~b~ro~
~~~~3Wor~~~g1~~;,Nri'~~~
1000 hm. 1K. 5K. 10K. 25K. SOK. lOOK. 200K.
500K. 1M.. . . . . .. . .. . .. . 25 Each
Mixed Coi l Ass't . . _ 10/ 1.00
Buzzers _._ 3/ 1.00

g~:g ~:~:~:g; l~?o% :: :::: ::::::::~g;1 :88
Chip Ca~ (330p~ 20/1.00

~:"I[;bllH~~d:::~o=~r. i Cili :~
tC Ass't (Houby Grade. Some Marked}-30 /51

t~1~86 :... .. . :: :~~
AM/F~ . Rad;.O I~ .( ._ 2~04. v</specs-l~7~&l

rc Sockets
8 PIN/ .07 14 PIN/.1 3 16 PIN/.1 S

18 PIN/ .17 20PIN/ .19 22PIN/ .21
24 PIN/ .22 28 PIN/ .24 40 PIN/ .39
7 Segme nt Display (.3 "'CommonCath) .. . .15

trr~:;:1tJ'D~fl~~(..~: '.~~.~.~.~ ~.~~). 311 :~
Jumbo Red LEOs-Diffused Lens. Prime (TI) All
100°0 Prime _... . , . . 15 $1.100 $6.1 .000 $57.50
LED Moun ting Clip s & Rings . . . _. . 15/1 .00

'0[fN~~~~ M~la~~~rd~~r'I'C 'DataY: .:': ~~ .~~
DIp SWltch- l92 POSit ion. . . . . . . . . . . 2/ 1.00
DIp Switc h·8 Posit ion . _. . . . . . . . . . 4/ 1.00
Keyboard Push Butt on Tops 30 / 1.00
Audio Cab le . . . . _ 30 FeeU1.00
22AWG Wire . .. .. . 50 FeeVl .oo
27 AWG Wire 50 Feet/1.oo
Mini l ubricator (& Lubr icant) 1.00
Molex Plns(7 Pin/Stri~ 100 /52.500/54.1Ki56

~f~~~~J?~~~TiUdjoPower AMp · 4IL~~
~Y~~7A1;~t;~(~:~r~~tg7i~~~ ~~1~2~~'W
7X 5 135 Total) Red LED MatriX/Specs ·4.95
11 LED Bar Graph Dlsplay-2-3/4 " . Rect
lED's(Spec i!XRed,Grn .Ambl Specs . . . 2.69

~:rF~(fl~:~~~~~~s:sr::~~~8.t
~~~ pt,~~l~r~~~~";'~~~:~.~~~.~ : : : : ~ :~g
12V Cente r Tap Trans for mer __. 2.95
8AMP 200V Bridge. Quick Disconnect (GI) .95
1N4007 20/ 1.00

1 ~;g~Z 1~88~ 1~~gl : : : : ':: 18;188
Zener Oiodes-- 20V 1W . . " . . . 30/ 1 00
Zener Diodes-13V 1W Glass 30/ 100
2560.0KC Cryst al .. . _, .. . .. . . .. .. .. .50
3.5795 45ColorBurstCrystal fHC-181 50
1.0 Mhz Crys tal _. .. . .. . 1.95

¥g~A~;t!~~~s iBe'r'rlj.;':':': i oi~ :68
To-1 8 Heat Sinks (Bern) 1011.00

~~~pr~~:~~~r·~iC .capS .(.AI1J/~ci2
oo22uf lOOV !18 2) .. 30 / 100
oo2 7ul l QOV 272) 30/1.00
.00 33ul roov 332 1.. .. . 30/ 1.00
.00 39ul 1OOV(3921.. .. . .. .. .. .. 3011.00

88~~'u\Of;5d~~~22\ : : ' : " : : : jd~1'88
:l~/ig:t~~~(~~~~:) ::: : ::~g~ ~ :gg
1OOOuf185V TWist Lock 1.00
3200uf 50 V(Ideal For Power Supplies)·l .00
5600ul 25V IComp Grade 3-5/8 "X 1)-3/ 1.00
.1uf 50V Mono lith ics . . . . . . .. 10/1 .00
.01 uf 50V Monolithl cs . . . . . . . 20/ 1.00

15 Pin Heeder & Mating Socket,
Vert MT/PC

j~~g~ ~~~~e[~b"s : : :: :::::::is"sf,"fdo5$J..&?
3,300. F 35V AXIAl -1V2' x7Al" Nich 21.95
Co ils For Radio Elee 's Feb. 84 TV
Project, To ko 8 'S r -t , T-2, L-l (12uH )
& L-2 (.0 71 uHI Complete set Of All
4 Co li 8 .50
MCI330-Pnme(Moto) . .. 2/ 1.00
BFa- aS Tran sistor . . 1.50
Drsc Caps .00 1ul 20/ 1.00
74 123.pnme(Natl · · ·3/ 1.00

:~g~: 1m~:i~'t ::... .. : j ;1gg
2N3904 .. .. 10/1. 00
2N3906 .. .. . 10 / 1.00
l N91 4 .. .. . 40/ 1.00
1~lg . . . . . . . . 4Wl m
1N5231 Bi5.1V.Zen er DIode) .. .. .. . 5/ 1.00

¥g~t~~:8~~7~g~~~r~{~l~~~/J~lcti:~~~

~~ft:I~SW:~9~(~~~~~~~~:~ pri·,;~{t4c:.o
InCluSe POSitive/N eg & Adius t .. . . 15/1 .~
78l0SVoll age Reg(DM 106 .To-92).20/1 .oo
PN222 2A .. 20/ 1.00
2N3055 .. 50
Logic Probe (Penc il Type) . . . .•.. . ... 18.95
Logic Purser (Pencil Type) _. 18.95
Zeners ttf-Sort). lN 4735A&:1N4749A 30 $1
Relay·SPST 12VCoil. Normally Closed
ContactsOpen When Energized 95
Edgecard Conn 15 30 Pin156- Ctrs 65
632 Screw-In Stand Off Terminal 20 $1

}~~:~irgr~~bRji~~x " " " " " _75
74lS02 74LS32 74LS1 58
74lS08 74LS74 74lS174
74 l S10 74LS86 74LS257
74LS20 74LS153 74LS273

:80~'1Jn~~~~k~b~~~~~J\B
MC838 (DTL) _ __ 10/100

~)i;~1~g;'o~'", C~P. (AXI :: :: 2m
2732 Eprom ._... . _ 1.95
2764 Eprom . 2.45
27128 EPROM 4.95
256K Dram 150ns Pnme Hit achi (Idea l For

~2al3u(ff6a~:~:n~~1C}~7~~t.~) : : : ~:~g
UON 61 18 (Drspta y u nver IC·Sp ecs) . .'. .85
UDN 6 128 95
UCN 4116B-OscI Freq D,v Clock 1G-Specs-5 / 1
2N3643 (NPN TO-92) Plastic 10 $1
lM339 . . .45
lM380 (UlN2280) .45

~~~J~(~r~~~fin"er"MotO) : : : : " : : : " ~!.l :gg
[W?MT8nm"rked TeS;edprlmel' .' 4'.1 .~~
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CABLE-TV '

RCA 36 CHANN EL CO NVERTER CH. 3 OUTPUT ON LY 29.95 18.00 ea.
PIONEER W IRELESS CONVERTER OUR BEST BUY) 88.95 72.00 ea.
LCC - 58 W IRE LESS CONVERTER 92.95 76.00 ea.
JERROLD 450 WIRELESS CONVERTER CH. 3 OUTPUT ONLY) 105.95 90.00 ea.
5 B A D D-ON UNIT 109.95 58.00 ea.
BRAND NEW - TRIM ODE UNIT FOR JERROLDS Call for spec ifics

M INICODE N-12 109.95 58.00 ea.
M INICODE N-12 VAR ISYNC 119.95 62.00 ea.
MINICO DE VA RISYNC W I A UTO ON-OFF 179.95 115.00 ea.
M-35 B CH . 3 O UTPUT O NLY) 139.95 70.00 ea. .
M -35 B W / A UTO ON - OFF (CALL FOR AVAILA BILITY) 199.95 125.00 ea.
MLD-1200-3 CALL IF CH. 2 OUTPUT) 109.95 58.00 ea.
INTERFERENCE FILTERS - CH . 3 24.95 14.00 ea.
J ERROLD 400 O R 450 RE M OTE CONTRO LLER 29.95 18.00 ea.
Z EN ITH SSAVI CABLE READ Y (DEALER PRICE BASED ON5 UNITS) 225.00 185.00 ea.
SPECIFY CHANNEL 2 or 3 OUTPUT Other products available - Please Call

TUBES: "O ld ies", latest. Supp lies, components,
schematics.Send SASE, for catalog. STEINMETZ,
7519Maplewood Ave., R.E., Hammond, IN.,46324.

LINEAR PARTS, TUBES TRANSISTORS - MRF
454 $16, MRF455 $12, MRF477 $11, MRF492 $18.
Catalog. RFPC Box 700, San Marcos, CA 92069.
(619) 744-0728 .

DESCRAMBLERS for downconverters . High
ga in.Send $2 .00. RB ELEC TRONICS , P.O. Box
643, Kalamazoo, MI 49005.

CONVERTER descrambler schematic, service
manuals, cab le and satellite, New Oak cable de­
scrambler $35.00, Varisync units $45.00, no Colo­
rado sales, ca ll (303) 634-6666 for special wants,
POUDEROS Y COMPANY, 2408 -A East Platte,
Colorado Springs, CO 80909.

LASERS and nightvision surplus components free
catalog M.J. NEAL COMPANY, 6672 Mallaro Ct.
Or ient, Ohio 43146.

RESTRICTED tech nica l information: Electronic
surveillance, schematic, locksmithing, covert sci­
ence , hacking, etc. huge selectio n. Free bro­
chure: MENTOR-Z, 135-53 No. Blvd ., Flushing,
NY 11354.

INDIVIDUAL photofact-folders # 1 to # 1400. $3.00
postpaid. LOEB, 414Chestnut Lane, East Meadow,
NY, 11 554.

RESISTORS 1/4W, 1/2W5%C.F. 3 cents. 1%Meta l­
films , custom wirewounds , capac itors and other
components. JR INDUSTRIES 5834-H Swancreek,
Toledo, OH 43614.

OLDTIME radio programs on high quality tapes.
Comedy! Adventure! music! Free catalogue. Carl
F. Froelich , Heritage Farm, New Freedom, PA
17349.

FREE importer accessories catalog, video audio,
others. with business card write 17 Banner Court
East Brunswick, NJ 08816.

WHOLESALE audio video telephone accessories
antennas cartridges. Free catalog (718) 897-0509.
D&WR 68-12 11 0 St., Flushing, NY 11375.

TV tunable notch filters, free brochure. D.K VIDEO,
Box 63/6025, Margate, FI. 33063 . (305) 752-9202.

LIGHT chaser, color organ controller, rope lights,
triggerabie neon power supply. DESIGN SPECIAL­
TY, Box 1995, Huntington Beach, CA 92647.

MOBILE telephone using your 2-way radio, plans
$9.95, with PC/brds $19.95, parts available. CUR­
RENT DEVELOPMENT CORP., Box 384, West­
moreland, NY 13490.

Quant ity Item Output
Channel

Price
Each

TOTAL
PRICE

CORDLESS copy phone interference? We've got
the answer. Have a radar speeding ticket? We can
help. Home phone extension in your car? You can
have it. 50-page color catalog airmailed $3.00.
DBE, P.O. Drawer G, Waikiki, HI 96830.

MICROWONDERLAND. Commodo re computer's
parts! KIM-1 computers, accessories! Thousands
ICs by mail! Free 64KDRAM SETS! Discounts! Cat­
alog - $3.00 ! K.BOUFAL-CONSULTING SER­
VICES, 244 Fitzwater, Philadelphia, PA19147. (215)
925-6469.

CATALOG: Electronic components at budqet prices
for students, hobbyists and industry. Send $2.00 P
& H (refundable) BUDGET ELECTRONICS, Box
1477, Moreno Valley, CA 92388.

California Penal Code #593- D forbids us
from shipping any cable desc rambl ing unit
to anyone residing in the state of Californ ia.

Prices subjec t to change without notice.

PLEASE PRINT

_ _ _____ Zip _

o Money Order

SUBTOTAL
Shipp ing Add
$3.00 per unit

COD & Credit
Cards - Add 5%

TOTAL

o Visa o Mastercard

KOSS headphones from $7.00. Send $1.00 for au­
dio catalog, refundable WSC, RD# 1 Box 172, Sick­
lerville, NJ 08081.

TEST equipment, reconditioned. For sale. $1.25 for
catalog. WALTER'S, 2697 Nickel, San Pablo, CA
94806 (415) 724-0587.

CAPACITORS-Ceramic disk-50 volts all values
$0.10 plus $1.00 shipping per order. T.O.R.C.C.C.
ELECTRONICS. Box 47148, Chicago, IL 60647.
(312) 342-9171.

CIRCUIT boards, guaranteed lowest quotes and
free twelve hour prototypes . Sing le and double
sided boards. Small through large production quan­
tities . Mail specifications. - Hobbyists; any sche­
matic, 6"x9" maximum, etched on a 3"x4" board ­
$1.75. (larger boards - $2.7 5). - Send remittance
and artwork; or, print your own circuit boards.Kits of
all sizes . Guara nteed lowest prices.-Basic kit
$3.00: materials for two 3"x4" boards (inc luded), or
SASE for catalog-T.O.R.C.C.C. ELECTRONICS,
Box 47148,Chicago, Illinois 60647, (312)-342-9171 .

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE - I, the undersigned, do hereby declar e under
penalty of perju ry that all prod ucts purchased ,now and in the future ,wi ll only be used on cab le
TV systems with proper author ization from iocal officials or cable compan y officia ls in
acco rdance with all applicab le federal and state iaws.

I. -.

Pacific Cable Company, Inc.
7325% RESEDA BLVD., DEPT. # R-4- RESEDA, CA 91335

(818) 716-5914 - No Collect Calls - (818) 716-5140

IMPORTANT: WHEN CALLING FOR INFORMATION
Please have themakeandmodel # oftheequipment usedin ourarea. Thank You

»
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DYNAMIC RAMS

ORDER lOlL FREE

800-621-0854
ext.245

'Saratoga Electronics

~

H AH G E"' I'
CO Hl"'U TEIl.S
SOfTWARE

SCA HNEAS • OP'TICS
T EST EQUI P'HENT

HIC IIO WAVE
S...T £LLl T E

AUD IO VISUAL
N EW " AOD UC T S

CO HI"O NENTS • KITS
ANTIQUE EUCT.
I'uaLiCATIONS

fOLANS - SE,,"'f le fS

THE BEST PLACE to BUY. SELLor
TRAOE NEW and USED EQU IPMENT

NUTS'; VOLTS MAGAZINE
BO X III I -E • PLACENTIA. CA 92670

(7 1~) 632·772 1
Join Thousands of Readers Nat ionwide

Every Month
ONE YEAR U.S. SUBSCRIPTIONS

$10.00· lrd Class· $ 15.00 • 1st Clan­~_ _~ $35.00 • Lifetime - Jrd Class ~,

CRYSTAL radio sets , plans, parts, kits cata log
$1.00. MIDCO, 660 North Dixie Highway, Hol­
lywood, FL 33020 .

VCR amplifier kit: transmits VCR output to
any TV in your house, $24.95. Includes PC
boardand allboard mounted parts . CA resi­
dents add 6.5%. Catalog refundable with
order. CAS ELECTRONICS, 1559-JAmar Rd.
Suite457, West Covina, CA,91792.

BUILD a microcomputer controlled robot. 200 page
how-to book, 8 1/2" x 11" .$12 ppd. BUDGET
ROBOTICS, Box 18616, Tulson, AZ 85731

FREE catalog 99-cent kits-audio, video , TV, com­
puter parts . ALLKIT, 434 W.4th St., West Islip, NY
11795 .

8" dish $69 fabrication cost. Polar mount, attractive ,
easy constructio n. Stock hardware items used.
complete instruction, plans, fabrication assembly,
setup drawings, photos . $14.95 plus $2.00 shipping
DlRIJO DISH Box 212, Lowell, NC 28098 .

PLANS & KITS

UNCYPHERS Amer ican & Canadian satellite or ca­
ble latest technology available. Plans & boards kits
or complete. Send $5.00 for catalog. Refund able on
order to PILGR IM VIDEO PRODUCTS, Box 203
Oak, Street, Pembroke, MA 02359. (617) 826-8704.

CABLE TV, converters: Jerroco products In­
clude " new Jerroco Trl-mode" SB'3, Hamlin,
Oak VN-12, M-35-B, Zenith and more. UHF de­
luxe II kits. (Quantity discounts) 60 day warren­
ty . service converters sold here. For fast service
C.O.D. orders accepted. Send SASE (60 cents
postage) or call for info. (312) 637-4408, HIG·
GINS ELECTRONICS 5143-R W. Diversey, em­
cago, IL 60639. No Illinois orders accepted.

CATALOG: Hobby/broadcasting/1750 Meters/Ham/
CB: Transmitters, amplifiers, antennas, scramblers,
bugging devices, more! PANAXIS, Box 130-f ' 4 Par­
adise, CA 95969 .

FREE EVALUATIO
and ADVISORY SERVICE

For proleulonll electronic technlclln.

"

by prestigious non-profit organization.
Earn University Degree (Bachelors or
Masters) through Home Study! Credit
given for previous schoohng and
professional experience. Urgrade your
earning power. Free Details.

A NON PROFIT CONTINENTAL EDUCATION ASSOCIATES
ORGANIZATION P.O. Box 1197 . Champilin.NY 12919·1197

$ 1.2 5
$3.25

$1.49
$.90
$.39
5.39

$3 .5 0

I.C's

4164 - 150NS
41256 • 150NS

M58725
9114 EP C
i 4 S374
74 S28 0
8237A-5

* 256/640 K G w/o Bi05 & Ram

* 1 Megabyte Installed
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FILTER designer kit a varaible gain state varaible
filter may be reconfigured to build most of the circuits
in Don Lancaster's Book, active filter cook book ,
$24.95 Indiana residents add 5% sales tax. KEY
ELECTRONICS P.O. Box 1, Redkey, IN 47373 .

ONE tube radio kit-eomplete with board, tube, all
parts except batteries and headphones. $19.95 pre­
paid.lncludes 20 page tube, parts and books cata­
log. ANTIQUE ELECTRONIC SUPPLY 688 W.First
St., Tempe, AZ 85281.

CONTROL up to 48 devices with your computer
easily! Co mplete plan s sc hemat ics, program s
$12.95. B&W ELECTRONICS, 3621 Lowden, Ka­
lamazoo, MI 49008.

CABLE and subscription TVsecret manual. Build
your own descramblers, converters. Instructions,
schematics for sine wave, inband/outband gated
sync, SSAV1 - (HBO, showtime, cinemax, UHF, etc .)
Send $8.95 to CABLETRONICS, Box 30502R ,
Bethesda, MD 20814.

BUILD this five digit panel meter and square wave
generator including an ohms, capacitan ce and fre­
quency meter. Detailed instructions $2.50 refunda­
ble plus .50 cents. BAGNALL ELECTRONICS, 179
May., Fairfield, CT 06430 .

THIS SPACECONTRIBUTED BY THE PUBLISHER

PROJECTION TV...Convert your TV to project 7
foot picture...Results comparable to $2,500 .00 proj­
ectors...Tolal cost less than $30.00...Plans and 8"
lens $19.95 ... llIustrated information free. MAC­
ROCOMA·GH, Washin gton Cross ing , PA 18977 .
Creditcard orders 24 hours (215) 736-3979 .

"ZX81 mechanical converted keyboard . Easy in­
st ructi ons for direct hookup. Send $39 .95 H.L.
SCOTT , Box 1141 , Canadian, TX 79014.

HOW to build 1,000 watt car stereo amplifiers send
$15.00 MESCO 1114 East Township, Fayetteville,
AR 72703 .

ALARM system complete kits, RF wireless, motion
detecting, for home, auto, fire. JGM LABS, P.O. Box
62, Eola, II. 60519.

~ WRITE FOR

J~McGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
toll free 1-800-346- 2433 for order ing only.

1901 MCGEE STREET KANSAS CITY, MO . 6<&108

Hl-tl speaker kits, auto speake r syste ms and speak ­
er compo nents from the worl d's fin est manuf ac­
turers. for beginners and audiophiles. Free literate.
A&S SPEAKERS, Box 7462R, Denver, CO 80207.
(303) 399-8609.

$2 .95
$2.25
$3 .00
53 .75
$6 .7 5

$ 139.0 0

$69.95
$99.95

53 75 .00
5795.00

..
$8 95

$25 MINIMUM ORDER
PRICES SUBJECT TO CHANGE

CIRCLE 259 ON FREE INFORMATION CARD

EPROMS

12380 SARATOGA - SUNNYVALE ROAD

SARATOGA, CA 95070

(408) 446 • 4949

2716 - 450NS
27 32A - 4·50NS
2764 - 450NS
2764 . 250NS
27256 - 300NS

DRIVES

MIT 4853 QUAD/ DS 96 T PI
.lf2HT.
TM848- 2 8" D SIDD 1/2HT .
SEAGATE 20MB 1/2HT.
QUANTUM 40MB FULL HT.
HARD DISK CONTROLLE R
(OMTI551O)

$160

Ask About Our PC/XT
System Kit

PC/AT COMPATIBLE
SYSTEM BOARD

$89 5

PC/XT COMPATIBLE
SYSTEM BOARD
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XE NON FLASH TUBE
~

3/4" long X 1/8" d ra. Flash
tube designed for use in
compact camera flash units.

~~~;0~[¥_'iri2e,~~r~i .0 0

DELUXE
CASSETTE

MECHANISM

~ li.r..1\f ""7'I·?~/l1o-..,<;~~~ ' «s:
V§~~ }~~

.~ ~ . ' -.:--~
;~p:--~

ALPINE" 60295
New. high quality aUla- reve rse
deck wuh pre-amp Operates
on 12-14 vee . Designed for
"sott touch" operancn ottast ­
forward. rewind. seek and
repeat funcncns Overall
dimens ions 51 14~ X 3 9 16~

X 2 1:2
N

Includes spec sheet
and hook-up diagram .
CATI DCMEC $12.7 5 ea ch

2 for $24 .00

Cherry elect. # E-21. N.O. or N.C.
O.l A contacts . SUitable for alarms
and other low energy cncurts .
l "" -l ever.

45t EACH 10 FOR $4.20

ROTARY ACTION

OMRON '~5~;~4~ r~
~~~~kl~I~~ I~C~~;r;;~~o ~Gf
mechamsms and low torque
operations.
RATED: 5 amps@ 125 vee.
$ 1.2 5 each 10 for $11.00

LARGEQUANTITIES AVAILABLE

D.P.S.T. LIGHTED
ROCKER SWITCH

115 vee lighted rock er. /

~~_a~~~~~~~n ~N "
Orange lens 16 amp

~~~~gct b, •
MINI·PUSH BUTTON

S,P.S.T. momentary t
norma lly open
"' " bustunq .
Red butt on.
35e eac h
10 for $3.00

~~NAP ACTION
~V~ ... SWITCH

10 for $ 110 .00

3W'SPEAKER

~
SOhm
Impedance,

f.e i}' Full range
...... speaker.
';.... 8 oz.magnet

4" dIagonal
Q mounting centers.

$2.50 each 10 lor $20.00

220 Vac
COOLING FAN
ROTRON . 0M X77A3 " , •

~~I~a~L I ~,_1 · .
41 IS"squo<" ~
metal frame fan

CA T# CF·220 $6 .50 ea
10 for S60.00 / 100 for $500 00
OUA NTITIES AVAf L AB LE

± 12 Vdcor 24Vdc POWER SUPPLY
DELTRON MODEL QDI 2/ 15-1.7
Dual plus and minu s 12Vdc open
frame power supply. Can be used as
24 Vdc @ 1.5 amp . INPU T: eith er
115 Vac or 230 Vac .
i~~Y;:.4~u~a~~Ncompuler grade supply.

$12 _50 each

CLEAR CLlPLITE
LED HOLDER

Make LED a fancy 0
indicator. Clear. [- .
4 for $1.00

SPRING LEVER
TERMINALS

Twocolo r E!!J'cod ed _ •

~~~:~~t~~a 0 ct1~ •
3~- bakelite 0 • •

plate.
Great for speaker enclosures or
power supplies .

754 EACH 10 for $6.00

MINIATURE TOGGLE SWITCHES

S.P.D.T.ALL~ARE R~~~~.~MPaS@ 125~~gD.T. ~
(on-on) (on-on) (on-off-on)
P.C. style Sold~r lug Solder lug
non-th readed terminals. terminals .
bust unq . ~:-:,i $1.00 each • $1.00 each
75e each ... 10 for $9.00 10 for $9.00
10 lor $7.00 100 for $80 .00 100 for $80.00

s .P.D.T. . D.P.D.T. i
(on-on) (on-on)
p.c . lugs Solder lug .
threa.ded ~ terminals.
hUShing , :-- . S2.00 eaoh
$1.00 each 10 for $19.00 ~lJ J
10 for $9.00 100 for $180.00
100 for$ 80.00

S.P.D.T. ~(on-ott-on)
P.C. sty le
non-th readed
bushing If "
75e each ILl!'
10 for $7.00

STANDARD JUMBO
DIFFUSED T1'12

REO 10 for $1.50
100 for $13.00

GREEN 10 for $2.00
100 for $17.00

YELLOW 10 for $2.00
100 for $17.00

i~ FLASHER LED

"

5 volt operatio n

reo jumoo r ta ~size $1.00 each

BI·POLAR
jumbo T 1 ~ size

2 for $1.70

LED HOLDERS
Two piece holder e @
for JumboLED
10 for 65e 100 for $5.00

Will charge 4-AA. C, 0 , or AAA
m-ee ds or one 9 vol t m-ead at
one tim e • . .
$11.00 per ch arger

Etn $# 99XM182 low
norse Ian Measures
3\1 " square x 1" deep
21 el m, 23 db . 1700 rpm

SPECIAL PRICE . . .$12 .50 uch

13 VDC RELAY
CONTACTS: S.RN.C.
10amp@ 120 vac
Energize coil to
open contact . . .
COIL: 13v dc6500hms

SPECIAL PRICE $1.00 each

4PDT RELAY . _

~~~~~~n~~~~s' '' '' , ~
USED but fully
tested . . ..$1.70 each

~~~~f~;~~~~~~~O~~~Ired
LARGE QUANTITIES AVAILABLE

SOCKETS FOR KH RELAY
75c each

UNIVERSAL CHARGER

~

TOLL FREE ORDERS ONLY QUANTITIES LIMITED
1-800 -826 -5432 MINIMUM ORDER $10.00

(ORDER ONLY) USA: 53 .00 SHIPPING
(IN CALIFORNIA: 1-800 -258 -6666) FOREIGN ORDERS:
ALASKA, HAWAII . INCLUDING SUFFICIENT
OR INFORMATION SHIPPING
(213) 380-8000 NO C .O .D .! CALIF. RES. ADD 6 '/ " 0

$' .00

$2.50

$3.00

$2.50

$3.50

$1.50

$18.00 each

$25.00 each

7 CONDUCTOR
RIBBON CABLE

~
I~

~~

LINECORDS
~~

TWO WIRE

Spec tra-st rip red marker stnp.
28 ga ost randed wir e.

$5.00 per 100' roll

6 18/2 SPT·1flat 3 lor 51.00

6 I S/2 SPT-2 flat 2 fo r $1 .00

6' 16/2 SJT round $1.25 each

THREE WIRE
6 1813 flat $1.50 each

8' 18/3 round $2.00 each

8 16/3 round $4.00 each

MICRO-CASSETTE MECHANISM
Micro-cassette tape transport for~.
s t a nda r d M C 6 0 or M C 4 5 '

~~~~i~~SSJ~I~: m~t~r~\~Pt:r~~i~g .' • j .

capsta n, pinch wheel and other
components. 3 1/2" X 2 1/4" X 5/8 "
CAT# MCMEC S3. 00 each 10 lor S27.50

COMPUTER ~__
GRADE

CAPACITORS
2,000 mfd. 200 VDC
H. " OIA. ).5" HIGH $2.00
3 ,600 rntd . 40 VDC
n~ " OIA_x 3~ " HIGH

6,400 mfd. 60 VDC
Hi" OIA. x 4 \~ - HIGH
9,700 mId . 50 VDC
1 ~ - OIA. x 4112 - HIGH

31,000 mld.15 VDe
n."OIA. x 4" HIGH
72 ,000 mtd, 15 VDC
2- OIA. x 43,, " HIGH

185,000 mId . 6 VDC
2112 - OIA. x41h" HIGH

SOUND
ANDVIDEO MODULATOR

FOR T.I. COMPUTER

3 amp consta nt, Samp surge

prastrc trans rstor

PN3569 10 ·92 N.P.N.

100 f or $8.00
1000 fo r $ 60 _00

LARGE QUANTITIES
AVAILABLE

SOLDER TAIL I.C:
SOCKETS

10 for $2.50 t----------,---------~
100 for $ 22 .00

1000 for $ 200 .00

• SPECIAL PRICE.
TRANSISTOR

13.8 VDCREGULATED POWER SUPPLY

TI SWITCHING POWER SUPPLY ;,_....
Compact. well-regulated swrtc tunq power Supply ~
cesrqn ed to power Texas Instruments computer {1,~'" _"~ ... ...
equipment ~'~$~ P1l:z'''

INPUT 14 - 25 vac @l amp ~:.., ~1l:~I.:~
OUTPUT ' 12 vdc @ 350 ma .~~~6.f"'---.:o. ,

5 vdc @ 12amp .,;,: ;
- 5 vde @ 200ma . ~ 5~ :~~

SIZE 41.t· x4 ".t· xl' oC ·hlgh 55 00 each b~~ _7lrl

D.C.CONVERTER

~
J ,-= I

~ '~~q~

1.1.II UM 1381· 1. Designed for use with T.!. co m­
puters . Can be use d wrth video sou rces. BUilt - in
Al B SWitch . Channel 3 or 4 select ion swi tch.

# Op erat e on 12 vee. Hoo k-u p dia g ram inc luded .

CAT# AVMOD WERE S10. 00 REPUCED TO S5 00 EACH

CASSETIE MIKE
>",' i : ' -~<Gl l'\

~~ ~.v

·~~it~~--.:;; ~~
Dynami c cassette mike With
3 .~mm plug and on/ off switch
$ 1. 50 EACH 10 FOR $ 13.50

TWIST-LOCK
CONNECTOR

~®f):

SPECIALS
1 AMP 50 VOLT DIODES
IN4001 TAPE AND REEL
100 for $4. 50
1000 for $30 .00

oes~ned to provide a stead y ~ 5
voc 240 maofrom a bat tery
supp y of 3 .5 to 6.25 volts .

2'/,, - x 1'/,. X 1" /,. ~

$1.50 each

24 PIN

Same as Swrtch cra tt # 12CL5M.
5 conductor in-line plug and chaSSIS
mount Jack. TWist-lock style.

$2.50/ SET

RECHARGEABLE
NI-CADBATIERIES

~ G§; ~
AAA SIZE 1.25V 500m AH $ 1.8 5
AA SIZE 1.25V 500m AH $ 1.8 5
AAWith solder tab $2 .00

I----='--------r-----------lg ~\~~ l ~~ ~ ~gg~~~ ~~:~g

4 for $1.00
3 fo r $1.00
4 for $1.00
3 10r$ 1.00
310r $1.00
3 10r$ 1.00

$1.50
$' .00
$' .00

1St

1St ,..__._ -11

120'0'011
pnmanes

TRANSISTORS

TRANSFORMERS

8

2N706
2N22 22A
PN2222A
2N2904
2N2904
2N2905
MJ 2955
2N3D55
PMO l DK40
TIP 121
TIP 125

FUSES I e-:---;J

3AG (AGC) SIZE
1. 11>.2. 21>.3 . 4. 5. 6 AMP

?~A3S~E5 AM P ~
5 of any ONE amperage 75 ¢

WALL
TRANSFORMERS

all Plugd lrec t l~Y / ..
mto 120 vac W-

outlet I G ~~ II. \ ..:.,
'~'i~

'(:Jj
4 VDC @ 70 rna. $2.00
6 VAC @ 500 rna. $3.50
6 VOC @750ma. $4 .50
9 VDC @500ma. $5.00
12.5 VAC @ 265 rna. $3.00
18 VAC ',/ 18 VAand

8 .5 VAC 1/ 1.28 VA $4.50

~tr~E~Ei~G~a@ 500 m~~'OO
3,4 lh .6 ,7 'h ,9 or 12 VOC $7.50

5.6 valls 'I 750 mao $3 .00
6 volts " 150 rna . $1.25
6.3 volt ' I 600 rna . $3.00
12 V.C.T. 'I 200 rna . $2 .00
12 V.C.T. '/ 400 rna. $3.00
12 V.C.T. ' 1 1 amp $4.00
12 V.CT. '/ 2 amp $4.85
12 V.C.T• ./ 4 amp $7.00
18 volts ./ 650 rna . $3.50
24 V.C.T. • '/ 200 rna . $2 .50
24 V.C.T. '/ 1 amp $4.85
24 V.CT. " 2 amp $6.75
24 V.C.T. ,/ 3 amp $9 ,50
24 V.C.T. 1/ 4 amp $11.00
36 V,C.T. 1/ 135 rna. $3,00
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22 /44 EDGE CONNECTOR
P.C _styl e $2 .00 ea ch

10 for $18 .00

22/44 EDGE CONNECTOR
so lder lug style $2.50 each

28 {56 EDGE CONNECTOR

P C s tyl e $2 .50 e ac h
10 tor $2 2.00

36 /72 EDGE CONNECT OR
PC style $3.00 ea ch

43{86 EDGE CONNECTOR

P C style $4 .50 each t:==========~

Pomona #210 4

$' .00 EACH

Heavy-duty black
nenchc project box With cover and
crew s. 2~..- X 1112- X 1 \7 ~

~ MAIL ORDERS TO
LOS ANGELES. CA STORE P.O . BOX 20406

905 S Vermont Ave. Los Angeles, CA 90006
2'3 380·8000

VAN NUYS. CA STORE TWX - 510'0'0163 ALL ELECTRONIC
6228 Sepulveda Blvd
818 997-1806 EASYLINK MBX - 6288n48



EDUCATION & INSTRUCTION BUSINESS OPPORTUNITIES WANTED

PRINTED CIRCUIT BOARD

YOUR own rad io station! AM , FM, TV, Cable. Li­
cense d/unlicensed . BROADCASTING, Box 130-F4
Paradise, CA 95969.

REPORT on 10 best bu siness opp ortunities in 1986 .
$3 .00 LOGICALIFE CAPITAL GROUP, 34 71 Tony
Drive, San Diego , CA 92122.

Mulli-Channell.9 to 2.7 GHz
40dBGain True Parabolic 20 Inch Dish

CompleteSystem$84.9S(Shipping Incl.)
Dealership s. Oty . Pricing, Replacement Parts

Phillips-Tech Electronics
P. O. BOl 34772 • PlIoBnll, AI85087
16021947-7700 1$3.00Credit all phoneordersll
MasterCard' Visa' COO',

ELECTRO-MATH

JAPAN importer (to help redu ce U.S. trad e deficit).
Interested in proc uring for sa le in Jap an U.S. man­
ufactured elect ronic products , e .g. satellite TV, IC 's,
telephone deccrambl ers, etc. Desire establishi ng
so le agent relationships wi th U.S . companies for
sale of produ cts . Contact: TACSAN TRADING CO.
18-6, 3-Chome Toranamon Minatoku, Tokyo 105Ja­
pa n.

INVENTIONS, ideas, new products want ed! Indus­
tr y pr esen tation /n ati on al exposit ion . Ca ll fre e
1-800 -528·6050. Ca nada , 1-800 -528-60 60 . X831.

INVENTORS! AIM wants-ide as, inventions , new
prod ucts, imp rovements on exist ing products. We
present ide as to manufactu rers . Con fid en tiali ty
gu aranteed. Ca ll toll free 1-800-225-5800 for infor­
mation kit.

NOW SOLVE THOSE ELECTRONIC AC AND DC
MATH PROBLEMS ON YOUR COMMODORE 64

[2]
SOLVE FOR. Inductivereactance. capcnve reactance. totaumcecance.
rescnantfrequennes.bandwidth. vectorsolutionsA·..Pandp.~R.O. decibelproblems. Ohms law nmeconstants. chargeon capacitors.
Slnewaveccnverscns.H.Tand l pads. transformer relationships and
muchmore

11995 design thosecircuits todaywith Electro - Math 51995
send check Dr money ordertoday

Electro·Math • P.O. Box 5906, Sherman Oaks, Ca.91413

ELECTRONIC
ASSEMBLY BUSINESS

BIG
PROFITS

Start home. spare lime. Investment knowledge or
experience unnecessary. BiG DEMAND assem­
bling electronic devices. Sales handied by profes­
sionals. Unusual business opportunity.

FREE: Complete illustraied literature
BARTA. RE·O Box 248

Walnut Creek. Calif. 94597

PRINTED circuit boards. Qu ick prototypes, pro­
ducti on, desi gn , re flow so lder send pr int or
descr iption for quote to KIT CIRCUITS, Box 235
Clawson , MI48017.

HI-profit CRT rebuilding machinery . ONE MAN.
EASY. CRT , 1909 Loui se, Crystala ke, IL. 60014 .
(815) 459-0666 .

PROJECTION TV...Make $$$'s asse mbli ng proj-
ecto rs Easy...Result s com parable to $2 ,500 pro]-
ecto rs Your total cost less than $20.00... Plans, 8"
Lens & Deal ers information $17.50... llIustr ated in­
form ation free...MACROCOMA -GHX, Washingt on
Crossi ng, Penn sy lvan ia 18977 . Cred itca rd orde rs
24 Hours (215) 736-2 880 .

MECHANICALLY in cl in ed indi v id ual s desiri ng
ownersh ip small electronics manufactur ing busi­
ness - without investment. Write : BUSINESS , 92-R,
Brighton 11th, Brooklyn , NY 11235.

FCC comme rcial general rad iotelephon e licen se
corresponde nce course. 60 individual lessons for
$89 .50 . Payment plan .Results guaranteed ! Details
free . AMERICAN TECHNICAL INSTITUTE, Box
201, Ced ar Mounta in, NC 2871 '3.

UNSCRAMBLE sat ellite signals the easy way. Parts
ava ilable from Radio Shack. Send $19.95 for plans
& cata log Board & Plans $39.95, kits from $99.95.
VIDIO RESEARCH, P.O. Box 2, Kingsport, TN
37660.

GET a be tter job. Learn electronics on T.V•. All the
basics on a two hour VH S or Beta video tap e.Send
$49 .95 or wr ite for free details . E.I.T. Co. , P.O. Box
2891, Nor man , OK 73070. .

Be a TV/VCR
Repair Specialist

NoWyou can train at home in sparetime fora money-making
career as a TVN CR Repair Specialist. No previous experi­

ence necessary. No need to quityour joborschool. Everything
isexplained in easy-to-understand languagewithplenty of draw­
ings, diagrams and photos. We show you how to troubleshoot
and repair video-cassette recorders andTV sets, how to handle
housecallsandshop repairs lor almost any makeof televisionor
VCR. Tools are included with your course so you can get
"hands-on" practice as you followyour lessons stepby step.
Send for free facts about the exciting opportunities in TWVCR
Repair and find out how you can start making money in this
greatcareer. MAIL COUPON TODAY KO,.

r ICS SCHOiii. iiFiVivCR REPAiR,De'PtDE036I Sl"Cll", Scranton, Pennsylvania 18515 I
I

Please send me full informationandcolor brochureonhow I canI
learn TVN CR Repair at home in my spare time. I understandI thereis no obligationandnosalesman will visitme. I
Name Age__1I Address; _

I City/State/Zip I
L!h~ L _) ;;J
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HIGH VOLTAGE TRIPLERS/MULTIPLIERS

FORACOMPLETELISTCALLOR WRITE-C.O.D. Orders Welcome IMln. order $25)

DIGITRON ELECTRONICS
110 HILLSIDEAVENUE, SPRINGFIELD,NEWJERSEY 07081

Toll Free 1-800-526'4928 In NJ 201'379-9016 Telex 138441
PRICES SUBJECTTO CHANGE WITHOUT NOTICE. OFFER GOOD WHILESUPPLY LASTS.
ECG Is aTrade Mark of Philips ECG, Dlgltron Ele. not associated With Philips ECG.

MICRO SIZE!

ADD $40 FOR A&T

$9995
(Full Kit)

SOURCE DISKETTE:
PC/XT FORMAT

5'1, IN. $15

Digital Research Computers
(OF TE XAS)

P.O . BO X 381450 • DUNCANVILLE TX 75138 • (214) 225·2309

Call or write for a free catalog on Z -80 or 6809 Sing le Board

Computers, 55-50 Boards, and other 5-100 products.

TERMS: A dd $3. 00 po stag e. W e pay balance. Orders under $15 add 7St hand lin g. N o
C.O .D . W e acc ept V isa and Ma sterC ard . T exas Res. add 5-118°'0 Ta x. For eign o rders
(excep t Ca nada) ad d 20°0 P ~ H. Orders over $50 add 8Se for in su ran ce .

THE NEW 65/9028 VT
ANSI VIDEO TERMINAL BOARD!

* FROM LINGER ENTERPRISES *
A second generation, low cost, high performance, mini sized,
single board for making your own RS232 Video Terminal . Use
as a computer console or with a MODEM for hook up to any of
the telephone-line computer services.

FEATURES:
* Uses the new SMC 9028 Video

Controller Chip coupled with a
6502A CPU .

* RS-232 at 16 Baud Rates from 50
to 19,200

* On board printer porI!
* 24 X 80 fo rmat (50 /60 Hz) .
* For 15,750 Hz (Horiz.) monitors.
* 3 T erminal Modes: H-19, ADM3A,

and ANSI X 3.64- 1979
* Wide and thin-line graphics.
* White characters on black back­

ground or rev ersed.
* Character Attributes: De-Inten,

lnverse or Underl ine.
* Lo w Power: 5VDC @ .7A, ::t 12VDC

@ 20MA.
* Min i size: 6.5 X 5 inches.
* Co mposit e o r spli t video.
* 5 X 8 Dot Matrix ch aracters

(UIL case) .
* An swer back capability.
* Battery backed up status memory.
* For ASCII parallel keyboard .

~r------------------------,
en
w
::::l
o
w
a:
z
o
Q.
::::l
>
Q.
o
U
w
w
a:
u..
~
I­
Z
et
a:
a:
et
~
o
w
t::
::!:
:::i
>
et
o
o
Ol

a:
::::l
o
u..
o
en
::!:
a:
w
I­
w

i=f--..:.-----:.:...:..:..:.:...:..:..:...:.:..:..~.:.:..:.:....--------------j
o
l­
I­
U
w
iilt----- - - - - - - - - - - ---....:...-:...--- -­
::::l
en
en
w
;it----- - - - - -------- - - - -------
en
...J
...JetL..- _

$$
50 min 100min

.44 .38

.33 .28

.33 .28

.54 .49

.15 .12

.16 .13

.42 .39

.69 .60

100 500
7( 6(

1S( 16(
29( 24(

lY PE 10 min
171 ...... .49
184.. .. .. .38
185 .. . .. . .38
198 . .. .. . .60
199... . .. .18
234.. ... . .19
375 .. .. .. .44
712.. .. .. .75

-
ADDITIONA L SAVINGS

1000V/2 .SA
1000V/SA
DAMPER/HI-VOLT- FAST RECOVE RY

RECTIFIER DIODES
125
156
506

lYPE 10 min 50 min 100 min
102A. . . . . .35 .32 .29
12 3A.. . .. .18 .16 .14
123AP .. . .1 3 .11 .09
128 .. . . .. .38 .35 .29
129 . .. ... .38 .35 .29
130 . . . . . . .59 .55 .49
159 .... .. .16 .13 .11
162 2.25 1.95 1.49
163A 2.35 1.99 1.55

$$
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Westock the exact parts, PC board and AC adaptor for Radio Electronics
February 1984 article on building your own Cable TV Descrambler.

~~~~~ $~~.~~
Includes all the original resistors, capacitors, diodes, trans istors,
integrated circuits, coils, IF transformers (toko BKAN-K5552AXX).

~~~ $JL~.~~
Original etched & drilled silk-screened PC board used in the article .

~~~~ $JL~.~~
Original (14 volts DC @ 285ma) ac adaptor used in the artic le.

SopoEoCoIoAoLoS
BOTH #701 &#702 Now$39

ALL THREE #701, #702 & #704 Now$49
Add $2.50 shipping and hand ling - $4.50 for Canadian orders

We also offer quantity Disco unts on 5 or more units

FREE Reprint of Radio Electronics article (February 1984) on Building Your
Own CABLE TV DESCRAMBLER with any purchase of above.

60-cHAN'NEL !'CABLE ~
CONVERTER d
WITH INFRARED REMOTE CONTROL

SC-60R CONVERTER $69.95
Thousands of these converters so ld nationally for $119.95
We offer you thissame type of converter foronly $69.95
All converters are NEW, with Full manufacturer's WA RRAN TY.
FEATURES:
o Full 60 Channel Capab ility
o Cord less Infrared remote contro l
o Ultra-Stable Synthesized tuning
o Microprocessor controlled PLL
o Works on all TV models, channel 3 output
o Standard/ HRC Switch for compat ibility

wit h all Cable Systems
o Will work with all types of external desc ramblers

Add $3.50 Shipping and Handl ing
$4.50 on Canad ian Orders

ORDER
TOLL FREE

1-800-227-8529
IZ::Z:S1 inside MA 617-339-5372 fIII!!PI1
~ VISA, MASTERCARD or C.O.D.~

JrrbJ
ELECTRoniCS,Inc.
P.O. BOX 800R • MANSFIELD, MA 02048

»
"U
~
r
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FORCED
SALE!

Electronic Mail .Order
Parts & Equipment Business

CANADIAN OWNER UNABLE TO OBTAIN USA
WORKING PAPERS. FORCED TO SACRIFICE
BUSINESS IMMEDIATELY AT ANY COST!
BUSINESS COMPLETELY PORTABLE AND
CAN BE MOVED ANYWHERE.

Established 10 years! 80,000 USA buyers
mailinglist. Servingindustry, schools, dealers
& hobbyists. Very well knownnamewith high
customer and supplieracceptance both in the
USA and Canada. All systems in place , time
proven , operating smoothly and postured for
immediate expansion .
Thisisan honest onceinalifetimeopportunity
to acquire anestablished , well organized busi­
nessatatrulybargainprice. Net assets exceed
$200,000. This is a superb opportunity for;
(A) amotivated individual (orteam) wish ing to
enter thisexciting profitablefield. (B) AHong
Kong or South American businessman wish­
ing to establish in the USA or (C) an estab­
lished importer, manufacturer or distributor
looking to acquire synergistic activity. Owner
can contin ue to actas advisor.

CONTACT OWNER TODAY;
(brokers protected)

Marvin Birnbom
ETCO ELECTRONICS

Plattsburgh, N.Y. .12901

1-518-561-8700 0 r
1-514-739-2808 (Montreal)
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PERSONAL DEFENSEAND PROPERTYPROTECTION
UTILIZE SPACE AGE TECHNOLOGY.
CAUTION THESE DEVICESCANBE HAZARDOUSAND MAYSOON
BE ILLEGAL.
POCKET PAIN FIELD GENERATOR- IPGSO
Assembled $64.50
IPGS Plans $8.00 IPGSK KiVPlans $44.50

• PHASORPAIN FIELDCROWDCONTROLLER- PPF10
Assembled $250.00
PPF1 Plans $15.oo PPF1K KiVPlans $175.oo
BLASTER - Providesaplasma discharge capableofpuncturing
a can. Produces a 100,000 WATT PULSE.
BLS10 . . , , . , .. , . , . , ASSEMBLED "'" .. , , . , , , $89,50
BLS1 . ' PLANS . . $10.00 BLS1K , . KTliPLANS , . 569,50
PLASMA STUN GUN - Very intimidating andaffective5 to10
fret 100,000 VOlTS
ITM10 , , , , , ASSEMBLED, , , , , , , , .. , , , ,599,50
ITM1 " PLANS, . 510.00 ITM1K , , KIT/PLANS , ,569.50
RUBYLASER RAY GUN-Intense visible redbeamburnsand
weldshardest of metals. MAY BE HAZARDOUS.
RUB3AII Parts Available for Completing DeviceS20,00
CARBON DIOXIDE BURNING, CUTTING LASER - Pro­
ducesacontinuousbeamofhigh energy,MAYBEHAZARDOUS.
LCS..AII Parts Available fo r Completing Device..$20,00
VISIBLELASERLIGHT GUN- producesintenseredbeam for

• sighting,spotting, etc, Hand heldcomplete.
LGU3..Plans..510,00 (Kit & Assembled Units Available)
IR PULSED LASER RIFLE - Produces 15-30 wattinfra-red
pulses at200-2000 persec.
LRG3 AII Parts & Diodes Avallable $10.oo
BEGINNERS LOW POWER VISIBLE LASER - Choice of
red,yellow.green- providesanexcellentsourceofmonochromatic
light.
LHC2 ....,..,Plans,...." ,$5.00 LHC2K..,......Kit." " ....$34,50
SNOOPERPHONE- Allows user tocall hispremises andlisten
inwithout phoneever ringing,
SNP20" " " " " " " "" .., Assembled" " " " " " " " " ." " ,,$89,50
SNP2 " ,....,Plans..; 59,00 SNP2K" ,..Plans/Kit.,..,$59,50
LONG RANGE WIRELESS MIKE - Miniaturedeviceclearly
transmitswell overone mile. Super sensitive, powerful.
MFT1........ Plans.......,$7,00 MFT1K.....Plans/Kil... ..S49,50
WIRELESSTELEPHONETRANSMITTER- Transmitsboth
sidesofphoneconversationoveronemile,shutsoffautomatically,
VWPMS.....,Plans,....,$8,oo VWPMSK...Plans/klt., $39,50
PWM5-LONG RANGE SUPEREAR WITH WIRELESS
ATTACHMENT
PWMS.. , Plans , , , $10,00 PWMSK . . Kit , , $139,50
PWMSO , . , , , , , Assembled and Tested , , , , , , , $169,50
Ourphone isopen forordersanytime,Techniciansare available9-11
a.rn.,Mon-Thursfor those needingassistance orinformation,Send
$1,00 forcatalogofhundredsmoresimilardevices, Sendcheck,cash,
MO, Visa. MC. COD to: INFORMATION UNLIMITED

DEPT RS ,PO, Box 716, Amherst. N. H, 03031Tel : 603-673-4730
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DESIGN ER'S NOTEBOOK

co ntinued fro m page 98

th e 60-Hz input-or whatever the
input frequency be ing fed to volt­
age doubler happ en s to be .

Now we know how diode-capac­
itor voltage doubler s work-but
whi ch of t he co n f ig u rat io n s
should we use in a given ci rcuit?
Well, th ere are pros and con s to
each . I've summarized them in Ta­
ble 1 so that you can make an intel­
ligent deci sion about wh ich of the
vo ltage doublers is best for your
appli cation.

You can cascade either circuit
fo r an even hi gher output voltage.
Just remember that th e voltage rat­
ings fo r th e capaci to rs and diodes
w ill have to increase accordingly.
And be aware that a wimpy nine­
volt input can easi ly produ ce a
voltage high enough to be tak en
seriou sly. Even though the current
is redu ced con siderably, it doesn 't
take a lot of jui ce to melt either a
screwdriver tip, or the f ingertip of
an unwary hobbyist. R-E

This publication is
available in microform

from University
Microfilms
International.

o Plea se send information abou t thes e title s:

Na me _

Compan y/Institution _

Add ress _

City _

Sta te Zip _

Phon e L( _---"- _

Call toll-free 800-521-3044, In Michigan .
Alaska and Hawaii ca ll collect 313-761-4700. Or
mail inquir y to: University Microfilms Intern ation al .
300 North Zeeb Road, Ann Arbor. MI 48106.

SAVE THE STARS.
_ When you lose your vision, you
lose the stars. _ You lose the sun­
sets. The rainbows.The snowflakes
and moonlight. _ This year, 50,000
Americans wi ll lose all tha t and
more. Forever. _ Yet in many cases,
blindnesscan beprevented. _We're
the Natio nal Society to Prevent
Blindness. _ We sponsor medical
research to conquer eye diseases.
We sponsor safety programs to
eliminate eye injuries. _ We fight to
saveall the things people lose when
they lose their eyesight. _ Help us
save the stars, _ Give to Prevent
Blindness.

~II~
~II~

National Society
to Prevent Blindness

Box 2020, Madison Sq . Station, NY, NY 10159
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START YOUR NEXT PROJECT AT THE SHACK@
Battery

Guidebook

NEW! 199

Learn how batteries work,
how to recharge and test
them, and how to choose the
best values . Also prov ides
technical data on all Radio
Shack ENERCELL batteries.
160 pages. #62-1396
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Build With the Best! Manufacturer's First-Quality ICs
(1) (3) (5)

(1) SP0256-AL2 Speech Synthesis IC. This
28-pin MaS LSI device uses a stored program to
produce natu ral sounding speech. With circuit
examples and detailed data . Support parts are
available through Radio Shack.
#276-1784 12.95
(2) CTS256-AL2 Text-to-Speech IC. This 40­
pin device translates standard ASCII characters
into control data for the synthesizer above.
Makes it a snap to add voice output to almost any
computer or terminal. With data .
#276-1786 16.95

(3) 4164 64K D-RAM. Quality chip with 150 ns
access. Upgrade your micro ! #276-2506 . 3.95
(4) TLC555 CMOS Timer IC. Super low-power
vers ion of standard 555 . Ideal for battery-
powered equipment. #276-1718 1.39
(5) Timer IC Mini -Notebook. By Forrest Mims
III. Build 28 circuits! Large schematic diagrams
help you learn to use the versatile 555 and 556
ICs. 32 pages. #276-5010 99c
(6) Timer Project Parts . For above. Requires
breadboard and 9V battery. #277-061 . . . 11 .95

Heavy and Light-Duty Switches

(7) (8)

(7) Heavy-Duty DPDT. Center off position . Rated 10
amps at 125 VAC. Screwdriver terminals. With on/offl
on label plate. Mounts in 7/ 16" dia. hole.
#275-1533 1.79
(8) Position DIP. For digitaillow-current use. Mounts
in 16-pin DIP socket or PC board. #275-1301 .. 1.69

to
co
en

»
"U
:D
j=

Description Type Cat. No. Each
Quad 2-lnput NOR Gate 4001 276-2401 .99
Quad 2-lnput NAND Gate 4011 276-2411 .99
Dual Type-D Flip Flop 4013 276-2413 1.19
Decade Counter/Div ider 4017 276-2417 1.49
Inverting Hex Buffer 4049 276-2449 1.19
Quad Bilateral Switch 4066 276-2466 1.19

ltadl8 IhaeK
A DIVISION OF TANDY CORPORATION

Pricesapply at participating Radio Shack stores and dealers

4000-Series CMOS ICs
_ Highest Quality
_ With Pin-Out, Specs

Low As gge

MA3003D-2. Detroit's liloof, your gain! Fluorescent
display with ' /4"-high digits is easy to read, night or
day. Great for vehicles or stationary application-all
you need is 12 volts DC. Appro ximately 13/8x
2'/8X 1'/2 '~ #277-1021

Special
Purchase!

Only 495

PC-Mount %-watt
15-Turn Pots

149 Each

Originally for Colecovi­
sion, it's ready to plug
into AC and deliver + 5
VDC to 900 mA, -5
VDC to 100 mA, and
+ 12 VDC to 300 mAo
UL listed. #277-1022

Triple-output DCSupply
Special Purchase!

Only 495

-

Piezo Buzzer. Steady or
pulsed output, depending on
hookup to screwdr iver termi­
nals. 4 to 28 VDC. Output is
90 dB at 12VDC, only 10 mAo
Eas i ly pane l moun ted in
1
'
/, 6" dia. hole.

#273-068 6.95
XC-5491 Tr i-Color LED .
Glows red on DC, green on
reverse DC, yellow on AC.
T-13/4 size. #276-035 . . 1.29

Only

299

Only

3495

TWo Alarming values

This accurate, extra-durable Micronta l!l
DVM features an easy-to-read LC display
plus fuse and overload protection . Mea­
sures to 1000 volts DC, 750 volts AC, DC
current to 200 mills, resistance to 2 megs,
and has a " diode-check" mode for semi­
conductor junctions . 47/8 x 2' 3/' 6 X 1 '/4'~

With probes, manual and spare fuse. Re­
quires 2 "AA" cells. #22-188

Small enclosure, big value! 13116x 37116 X 25h6~ Rug­
ged, yet easy-to-dril l molded plastic. Includes board
with 483 DIP-spaced, solder-ringed holes, two labets,
complete hardware, snap-in rubber feet. #270-291

Just Select
The Function
And it Does
The Rest!

•

Digital Multimeter With
Autoranging

Enclosure and PCBoard

CdS Photoresistor.
Rated 200 mW at 170V,
max. #276-116 . . 1.29

Optical Fiber Cable. This 5­
meter length of high-quality
WOO-micron plastic cable is
ideal for experiments. De­
sign your own lightwave link.
#276-228 5.99
Emitter/Detector Pair. Use
to send analog or digital sig­
nals through fiber opt ic ca­
ble. No specialtools needed.
With data and sample cir-
cuits. #276-225 4.99

New "Hotline" Service!
Your Local

Radio Shack
Can Replace
Almost Any

IC or
Semiconductor

Mini Lamps. One red,
one yellow, one green.

For Model
Railroaders!

No Minimum _ No Postage Charge

If the semiconductor or IC you need is not
part of our regular stock, we'll check our
ne w in-store substitution guide and
special-order a replacement from our
warehouse. Your order will be sent ASAP
to your local Radio Shack store and you'll
be notified when it arrives. We also offer
this convenient service on selected tubes,
crystals, phonograph cartridges and styli.

Over 200,000
Substitutions!

Communicate With Light!

Over 1000 items in stock: Bind ing posts, Books, Breadboards, Buzzers, Capac itors, Chokes, Clips,
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Bo ards, Plugs, Recti­
fiers, Relays , Resistors, Switches, Tools, Trans formers, Transistors, Wire, Zeners and more!

CIRCLE 78 ON FREE INFORMATION CARD
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7400 SPECIAL!! SPECIAL!! SPECIAL!!
fiJl' M O TOR O LA MC68701-Microcomputerwith EPROM
Q The MC68701 is an 8-bit single chip microcomputer unit (MPUl

w hich signif icantly enhances the capabilities of the MC6800

..-

family of parts. On-chip re source s include 2048 bytes of EPROM ,
. - 128 bytes of RAM, Seria~ Communications Interfac e (SCI) ,paral­

lei 110 , and a three fun c tio n Pro g ram m able Tim er.

MC68701 $24 .95

EEPRom
Funct ion

2816A 2048x8 16K E' PROM 350n8 • • $8.95
• On-boar d Address/ Data Latches • Auto-TImed Byte Write
(on-chip tim er) • SV EraselWrite/Read • Opl Htgh ~tage
Erasel Program (9-1SV) • Power Up/Down Write Protection
• Auto Erase before Write The 2816A is an ideal nonvolatile
memory providing in-system alterability with the same ease
and with the same features as 2Kx8 Static RAMs.

DIGITALKER'"

74LS

74Soo. . .29 745188· 1.7 5
74504. . . .35 745189. . . 1.95
74508. . .3 5 74S 196. . . . 1.49
7451 0. .29 745240 1.49
745 32 . . .35 745244.. . 1.49
74574. .49 745253. . .79
74585 1.49 74S2sr 1.69
74586. . . . . . . . . .. .35 745288-,. . 1.69
74S124. 2 .75 74S373. . 1.69
745174. . . .79 74S374 1.69
74S175. . .79 745472· 3.49

74ALS

74C1 74. .. .89
74C175. . .89
74C221 1.19
74C240 1.59
74C244. . 1.59
74C373. . 1.9 5
74C374. . 1.95
74C912. .7.95
74C91 6 1.19
74C920 9.95
74C921 9.95
74C922 3.95
74C923. . . 3.95
74C925. . . 4.95

74COO.. .29
74C02. . .29
74C04. . .25
74C08. . .35
74 C10. . .29
74C1 4. . .49
74C32. .35
74C74. .49
74C85 1.19
74C86. . ..29
74C89. .. . .3.95
74C90 . . . . .89
74C154. . . . . . . . 2.95
74C173. . .89

LINEAR

74 HCOO. .3 5
74 HC02. .. .39
74 HC04. . .3 9
74 HCOB.. . .39
74 HC 10. . .39
74 HC14. . . .59
74HC 30 . . .39
74HC32. .45
74 HC 74. .45
74H C75 . . .69
74 HC 76. .69
74HC85 1.19
74 HC86.. .59
74HC 123. . . 1.19
74 HC 12 5. .99
74 HC 132 . . .79
74 HC 138.. . .79
74 HC 139.. .79
74 HC154. . 1.95
74 HC163. .89
74HC174 89

OT1 050 - App l"",'","' : Teaching aid,. applia nces,
clocks, automotive, tel ecommunications, language transla­
tions, etc. The OT1050 is a standard DIGITALKERkit encoded
with 137 separate and useful words, 2 tones, and 5 different
silence durat ions. The words and tones have been assigned
discrete addresses. making it possible to output single words
or words concate nated into phrases or even sentences. The
"voice" output of the OT1050 is a highly intelligible male voice.
The OT1050 con sists of a Speech Processor Chip, MM54104
(40-pin) and two (2) Speech ROMs MM52164SSR1 and
MM52164SSR2 (24-pi n) along with a Master Word list and a
recomm ended schemat ic diagram on the applica tion sheet.
Part No. Descrip tion • Price

on 050 Digitalk ... N
• •••• • $24.95

MM54104 Processor Chip ••• $12 .95
OT1057 "Expands the DT10S0 vocabulary from '37
words to over 250 words. Includes two (2) ROMs and specs .

OT1057 $11.95
INTERSIL

DS00 26CN. . . . 1.69 LM 399H . . . . . . . . 3.9 5
TL 074 CN. . . .79 TL497ACN 2.19
TL 08 4CN 1.09 NE540H (C540H) 2.95
LM307CN. . .45 NE555V. . .29
LM309 K . . .. . ... . 1.25 XR-L555.. . .69
LM 3 11CN . . .45 LM556N. . .59
LM317T.. . . 99 NE558N 1.19
LM318CN 1.19 LM 56 5N. . . .99
LM 3 19N. . . 1.19 LM567V. .89
LM320K-5 1.3 5 NE5 92N. . . . .89
LM320T-5 . . . . .. .. .59 LM 741CN . . .29
LM 323K. 4.49 LM 747N . . .59
LM 324N. . . . .39 LM1 458CN . . .49
LM 338K . . 3.95 LM 1488 N. . . .69
LM 33 9N. . . .49 LM 1489N . . .69
LM340~5 1.35 LM1 496N. .. .99
LM 340K- 12 1.35 LM1 871 N 1.95
LM340K- 15 1.35 LM 18 72N 2.49
LM340T-5. . .49 LM 1896 N. . 1.59
LM340T-12. . . .49 ULN 2003A. .99
LM 340T-1 5. . .49 XR2206. . 3.95
LF347N. . . . .99 XR2207 2.49
LM348N. . .69 XR2211 2.95
LF351N. . .49 LM2907N 1.95
LF3 53 N. . .59 LM 291 7N (8 pin ) 1.55
LF355N. . .89 LM 39OON. . . . . .59
LF356N. . .89 LM 3905C N. . . 1.19
LM358N. . .49 LM3909N. .89
LM 360N. . . 2.19 LM 391 4N 1.9 5
LM361N 1.59 LM 39 16N 1.95
LM 38OCN. . 1.09 NE553 2. . . .99
LM386N-3. . .89 NE5534. . .89
LM387N. . .99 75477 1.19
LM393N. . .45 76477 3.95

74c-cmos

Price

8000 SERIES ConI.
Part No. Price

8243. .. 2.49
825OA. 6.95
8250B (For IBM) 5.95
8251A 2.25
8253-5. . . 2.25
8254 9.95
8255A-5 . . . 2.25
82 57 -5. .. . . 2.49
82 59-5 2.49
8272. . . . . 4.95
8279 -5 . . . 2.95
874 1. 8.95
8748. . . . . ..7.95
8749 9.95
8751. . .29.95
87 55 14.95

DATA ACOUISITION
A DC0804 3.49
ADC0808 8.95
A DC0809 3.95
A DC0816. . .. 14.95

I A DC0817. . . . 8.9 5
DAC 080 8 1.9 5
DAC 1OO8 7.95
AY -3-101 5D 4.95
AY -5 - 10 13A. . . 3.95

DTNAMIC RAMS

6500/6600/66000 ConI.
Part No. Price

6840 6.75
6843 19 .95
6845.. . 4.95
6850 1.95
6852 4.75
68OOOL8. . 9.95
68661 8.95

6000SERIES
8031. 6.95
8OC3 1BH. .. 19.9 5
803 5. . . . . 1.95
8073N. . . 29.95
8080A 3.95
8085A. 2.75
8066-2 . . . . . . . . . . 8.95
8087 (5M Hz) . . . . 129.95
8087-2 (8MHz) . . 139 .95
8088. .7.95
8116. . . . 8.95
8 155. . . 2.75
8 156. . 2.75
8202 9.95
8203 29.95
82 12. . 1.95
8224 2.25
8228. . . . . 3.49
8237- 5. . . 6.95

2048 x 8
1024 x 1
1024 x 1
1024 x 4
1024 x 4
1024 x 4
1024 x 4
1024 x 4
1024 x 4
256x4
204 8 x 8
2048 x 8
8 192 x8
8192 x 8
8192 x 8
8 192 x 8
1024 x 4

16,384 x 1
13 1.072 x 1
65,536 x 1
16,384 x 4
4096 x 1
16,384 x 1
262 ,144 x 1
65 ,536 x 4

Function

TM M 201 6- 12
2102
2102-2 L
2 114N
21 14N-L
2114N-2
2 114N-2L
2 1C 14
2 149
5101
HM 6 116p..3
HM 6 116LP -3
HM 6264 P-12
HM 6254LP-1 2
HM 6 264P- 15
HM6264LP- 15
6514

Part No.

411 6N-20
4 128
4 164N- 150
TMS441 6- 12
MM5280
81 18
4 12 56-1 50
50464- 15

MICROPROCESSOR CHIPS
Part No. Price

D7 65 AC. . . . . . . . 4.95
CDP1802CE. 9.95
266 1-3 6.95
lSD, Z80A, l608, SERIES
zao. . .. . . .1 .75
zaO -CTC 1.79
ZSO-DA RT 4.95
ZSO-P1O 1.79
Z80A. 1.85
ZSOA-CTC . . . . . 1.89
zaOA-DA RT. . 5.25
Z80A-P10 1.95
ZSOA-S 1010 5.25
zaOB 3.95
ZSOB -CTC . . . 4.9 5
Z80B -P 10. 4.95

6500/6800/68000 SER.
6502. . . . 2.75
6520. . . .. 2.95
6522. . 4.95
6532 6.49
655 1 6.95
6800 1.95
6802. ..4.95
6810 1.9 5
682 1 1.95

(2oon5). . .39
(2oon5) . . 4.95
(15005).. .89
(120n5 ). . . . . . . 4.95
(2oon5) 2 107. . 1.95
(120 ns) (+5V Only Required ) 1.95
(150ns). . . . 3.29
(15005) (4464) (4 1464). . 7.95

- - - - --- - -- STATIC RAMS - - - - - - - - - -
(120n5 ) 1.69
(35005) . .89
(250n5) L P.(9 1L02) 1.49
(45On5).. .99
(45005) L P. . . . . . . . .. 1.09
(2oon5). . . . . . 1.05
(2oon5) L P 1.49
(2oon5) (C M OS). . .49
(45ns) 4.95
(45On5) CMOS. . . 3 .95
(150n5) CMOS. . . . . . . . . . . . . . . . . . . 1.79
(15On5) LP. CMOS. . . . 1.8 5
(1200 5) CMOS 4.69
(120n5) LP. CMOS.. . 4.79
(15On5 ) CMOS. . . . . . . .. 4.49
(15On5) LP. C MOS. . . . . . . . . 4.59
(350n5) CMOS (UPD444C). . . 4.49

- - - ------- PROMS/EPROMS - - - - - - - - --
1702A 256 x 8 (1~5) 3.95
2708 1024 x 8 (450ns) 3.9 5
TM S27 16 2048 x 8 (45Ons) 3 vo ltage. . . . . , 6.49
27 16 2048 x 8 (450ns) . . : 2.49
27C16 2048 x 8 CMOS . . . . . t 9.95
2732 4096 x 8 (450ns) 2.49
2732A-20 409 6 x 8 (200ns) 21V 3.95
2732A-45 4096 x 8 (45Ons) 21 V. . . 2.75
27C32 4096 x 8 CMOS 10.95
2758 1024 x 8 (450ns) Single +5V. . 3.95
2764-20 8 192 x 8 (200ns ) 21V. . . . 3.95
2764A-25 8 192 x 8 (250ns) 12.5V 2.95
2764-45 8192 x 8 (450ns) 21V. . 2.19
27C64 8 192 x 8 CMOS 21V. . .. . . . . . 6.95
27 128-25 16.384x8 (250ns) 128K 2 1V. . . . . . .. 2.95
27256-25 32 .768 x 8 (25On5) 256 K (12.5V) . . . . . . .. .. . . 7.95
27C256-25 32.768 x 8 (25On5) 256K (CMOS) (12.5V) 13.95
68764 8 192 x 8 (450ns) 25V 15.95
68766 8192 x 8 (350ns) 25V. . 16.95
745387 256 x 4 PROM O.C.. . 1.69
74S47 1 256 x 8 PROM T.S 4.95
82S 123 32 x 8 PROM T.S 2.95
82S 129 256 x 4 PROM T.S 2.95

LOW PROFILE (TIN) SOCKETS WIRE WRAP SOCKETS(GOLD) LEVU #3
Pa rt No. 1-9 10-99 100 -up Pa rt No. 1-9 10-99 100·up

8 pin LP. . .13 .12 .11 8 p in WW. . . .55 .49 .45
14pin LP. . .15 .13 .11 10 p in \N\N. . .65 .59 .55

16 pin LP. . .17 .15 .13 ~~ g[~~: :. :~~ :~~ :~§
18 pin LP.. .25 .23 .2 1 18 p in \N\N. . . .85 .79 .75
20 pin LP. . .28 .26 .23 20 pin \N\N. . .9 5 .89 .85
22 pin LP. . .30 .28 .26 22 pin 'WIN. . .89 .9 5 .89

24 pin LP. . .3 1 .30 .29 ~~ ~:~ Y!::i :. ~ :~~ ~ :~ 1:n
28 p in LP. . .39 .37 .3 5 36 pin 'WIN. . 1.49 1.39 1.29
40 p in L P. . .49.46 .43 40 p in \N\N. . 1.79 1.69 1.59
- SOLOERTAIL STANDARD(GOLD & TIN)AND HEADER PLUG SOCKETS ALSO AVAlLA8LE -

CD4081. . .25
CD4082. . .25
CD4093. . .39
CD4094. . . 1.49
CD 40103 2.95
CD4503. .49
CD4510. .69
CD4511 . . .69
CD451 5. . 1.39
CD451 8. . . .79
CD4520. . . .79
CD4522. . .79
CD4538. .89
CD454 1. .89
CD4543 99
CD4553. . . . . 4.95
CD4555. . .89
CD 4566. . 1.95
CD4583 1.19
CD4584. . .59
CD 4585. . . . 75
MC14411. . . 9 .95
MC1 4490P. . 4.49
MC14572. . .89

.3 5 74ALS138. . .89

.35 74ALS174. . . .89

.39 74ALS 175. . .8 9

.35 74ALS240. . 1.79

.3 5 74ALS244. . .. 1.79

.39 74ALS245. . . . 2.49

.35 74ALS3 73 1.95

.39 74ALS374 1.95

.55 74A LS 573 1.95

74F
.59 74F139.
.65 74F 157. .
.59 74F193.
.59 74 F240.
.65 74F244.
.69 74F253.
.89 74F37 3..

. . . 1.19 74 F374..

.19

.19

.3 5

.29

.49

.69

.59

.49

.39

.39

.65

.29

.29

.6 5

.65

.65
. ... 3 .49

.89

.29
25
.29
.25
.25
.89

CD-cmos

74ALSoo. .
74ALS02. .
74ALS04. .
74ALS08.
74A LS 10. .
74ALS27. . .
74ALS30. .
74ALS32 .
74ALS74 .

CD4oo1..
CD4011 . . .
CD4013. .
CD4016 .
C D40 17 .
CD40 18. . .
CD4020..
CD4024 .
CD4027 .
CD4 030. .
CD4040. .
CD 4049. . .
CD4050 .
CD40 51. . .
CD4052..
CD4053 . . .
CD4059 .
C D4060. .
CD4066 .
CD4069 .
CD4070. .
CD 4071 .
CD4072
CD4076.

74LSOO.. .19 74L5165. . . .79
74 LS02. .19 74L5166. . .89
74LS04. . .25 74LS 173. . . .49
74LS05. . . . .25 74LS174. . .39
74LS06. . . .99 74 LS175. .39
74LS07. . .99 74LS 189 3.95
74 LS08. .19 74L5191 . . . .49
74LS10. . .19 74LS 193. .69
74LS 14. .39 74 LS221 . . . .59
74 LS27. . . .25 74LS240.. .69
74 LS30. . .19 74LS243. . . . .69
74 LS32. . . .25 74L5244. . . .69
74LS42. . .39 74LS245. . . ... .79
74 LS47. . . .89 74LS259. . .. 1.19
74LS73. . .3 5 74LS273. .. .79
74LS7 4. . .25 74 LS279. . .39
74L575. . . . .29 74LS322. .. . . .. . 2.95
74LS76. . . .29 74 LS365. . .39
74LS8 5. . .49 74L5366. . . .39
74 LS86. . .25 74LS367.. .39
74LS90. . . .39 74 LS368. .39
74LS93. . .39 74 LS373. .79
74L5123. . .49 74LS374. . . .79
74LS125. . .39 74 LS393. . .79
74LS 138. .39 74LS590 5.95
74LS 139. .39 74 LS624. . . 1.95
74L5 154 1.49 74LS 629. . . 2.49
74 LS 157. . .3 5 74L5640. . .99
74LS 158. . .35 74LS645. . .99
74LS 163. . .49 74LS670. . .99
74LS 164 . . .49 74 LS688 1.95

74S/PRoms*

PARTIAL LI STING · OVER 4000 COMPONENTS AND ACCESSORIES IN STOCKl • CALL FOR QUANTITY DIS COUNTS
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MUF60 (SPN3-15-2462 ) •• • • $9 .95
Howard Indust ries (4.68" sq .. 60 c lm)

SU2C7 $9.95
EG&G Rotron (3 .1 25~ square , 20 cfm)

FD55B
SA455
TM100-2

Build an IBM PCIXT Compatible!
:.t
i . 8 Card Slo ts

• Flip-Up Lid
• All necessary hard-

~~ ware for expansion
~ is included
~/ • Weight : 17 Ibs.

/'-- IBM-Case. . . . . $59 .95

Spec. Sheets - 30 e each
Prices Subject to Change

30003 Netional Lin esr Data Book (82) • • •• • • $14.95
30009 Inl e..i1D. ta Book (85)••• • • • •• ••• $ 9.95
30013 Zllog Data Book (85)• •• • . • • • • • •• • $ 9.95
30022 Nan Log ic Data Book Sel (84)• . • • • . $24.95
210830 Inl el Memory Hand book (83/ 84)• • • • • $19.95
230843 Inl el Micro syst em Hndb k. (83/ 84)• • .• $19.95

DDE·1FH $69.95
Houses 1 Full- Height S" ~ Flopp y Drive.

DDE-2HH $79.95
Hou ses 2 Halt·H eight S\t ~ F loppy Drives - Vertical

HDDE-1FH $199.95
Hou ses 1 Hard Disk Drive

JMR 51f4" DISK DRIVE ENCLOSURES
Complete with power supp ly, switc h,

power cord, fu seho lder and connectors.

UV·EPROM ERASER

IBM PC/XT
Equivalent

~ 130 Watt
~\. Power Supply

'" Upgrade lbur PCI
• Input : 110V @60Hz · Output: + SVOC@l SA. - SVDC @O.5A.
+ 12VDC @ 4.2A, -12VDC @ a.SA • Plug compa tib le con­
nectors • Fits into IBM PC • VoJeigh t: 6 lbs.

IBM-PS• . . . . . . , $99 .95

~_. ':M'JIIi"i! ' IBM
~~, . I i ' .f Compatible!

'" 1 DISK DRIVES
,. Documentation

Included

Ieee 5V, " as "'-Heighl •• • • • • • $99.95
Shu gart 5'" OS "'-Heig ht•• • • • $99.95
r end on 5'" OS Full -Height • • • • $99.95

'!"." . ,•.-...'1........... ""' .........
Erases all EPROM• . Erases up to 8 ch ips wit hin 21 minutes
(1 chip in 15 mi nutes) . Maintains constant expos ure distance
of one inch . Spec ial cond uctive foam liner elim inates stati c
build-up. Buill -in safety lock to prevent UV exposure. Com­
pact - on ly 9.00'1..x 3.70'W x 2.60 "H. Comp lete with holdi ng
tray for 8 chips.

DE-4 UV-EPROMEraser• • • • $74.95
UVS-11EL Replacemen t Bulb•• • • $17 .95

DATA BOOKS

Add itional Add-Ons Available!
IB-M-KB Kayboard• ••• • •• • • • • $ 79.95
IBM-FCC Disk Controll ar• • • • • • • • $ 59.95
IBM-MCC Monochrom e Card • • • • • • $ 89.95
IBM·MON 12' Monoc hr. Mon il or • • •• $109 .95
IBM-5151 Keyboa rd• • • • • • • • • •• $ 99.95

(Equivalent to Kevtrontcs'" S1S1)

IBM:ICB Color Card • • • • • • • • • • $109.95
(With Printer Port)

IBM-E384K 38 4K RAM Card••••• •• $169.95
IBM-MB Motherboa rd • •• ••••• • $269.95
IBM-10MBK 10MB HH Hard KH.. . . . . $499 .95
IBM-20MBK 20MB HH Hard Kit • • • • • • $599.95

PRICE

$29.95
$39. 95

APPLESURANCE
DIAGNOSTIC DISK

CONTROLLER CARD
For Apple II, 11+ and lie'

PREVENTSCRASHESI
Testyour RAM, ROM.CPU and Disk Drives .
DRY-1/Applesu rance II:

JE877.. . ... . • . $69 .95

PARALLEUSERIAL 64K
BUFFERCARD

For Apple II, 11+ and lie '
Using th e parall el jumper cabl e supplied .
the JE883 will attach to the JESSO(above).
Parallel Card needed for operati on. The
JE88 3 incl ude s a standard parallel input
with both parallel and serial (RS232) buf­
fered outp uts. PIS Buffe r:

JE883 $79.95

128K RAM CARD
For App le II, 11+ and li e'

Five key softwa re programs are included:
Memory Ma nagemen t System. Utili ties,
Diagn ostics, Demos, and RAM Disk Emu­
lators for DOS 3.3. CP/M & Apple Pascal.
Features DOS relocator. Expand-A-RAM:

JE868** $119.95

Capable of handling up to two JE864 doubles the amoun t of
drives . Recommended drives : data the App le lie can display,
ADD-S14 or ADD·12. (ACC-1) and memory capacity too .

JE875 .... $49 .95 JE864 .... $~9.95

Jameco~
~

~~~~'_~~/~~o~g~Pc J1~~~z~~~~I~~~~%~3U!a~~~
surfaces ' Overvo ltage protec tio n ' Ul recog nized ' CSA certi fied
Part No. Out put Size (Inc hes) Weight

4-CHANNEL SWITCHING POWERSUPPLY
• Microprocessor, mini- com puter, terminal. medi cal equipment and process con ­
tro l app lications • Input: 90- 130VAC. 47-440Hz ' Output + 5VDC@ SA,-5VDC
@l A;+ 12VDC@ 1A.. - 12VDC@ l A ' line regulatio n: ~ O.2% · Ripp le: 30mVp-p
• load regulation: :::1% • Overcurrent protection ' Adjustme nt: SV mai n output
=: lo<M> ' Size: 6311... x 17. "Wx 4-1S/ 161-1 • YWlight 1 ~ Ibs.

FCS-604A. .. . . . • . . ... . .. ... •.. .... $59.95

EMA5/ 6B SV@3A /6V@2.SA 4r.l x 4W x 2 ti H 2 lbs.
EMA5/6C SV@6A / 6V@SA SS1l x 47,W x 27i H 4 lbs.

Ca lifornia Residents: Add 6% or 61J2% Sales Tax

ADDITIONAL APPLE" COMPATIBLE PRODUCTS
Key: a=Apple II or 11 + b=Apple l ie

Coo ling Fan wHh Surge Prol ection • Kay: (a,b) • • • ••• •• • • • $ 39.95
SwHehin g !'owe< Supply' Kay: (a,b)•••••• •• • • •••• ••• $ 39.95
Numer ic/Aux. Keypad - 11 access ible function s · Key: (b)• • • • $ 49.95
12' Green MonHor wHh Swivel Stand ' Kay: (a. b and l ie)• • • • • $ 99.95
Appl a Kayboa rd and Case • Kay: (a) • • •• ••••• • • • • •• • • $ 99.95
Ibice Synlh ..iz... - Plug- In, U.... Roady ' Kay: (a.b)• • • • • •• $119 .95
5'" Han· Haig hl Disk Drive • Kay: (a.b)••• • •• • •• • • •• • • $129 .95
5'" Ha"-Haigh l Disk Drive • Kay: (l ie)• • • • • • • • • • • • • • • • $129 .95
5'" Full Haight Disk Dri ve ' Kay: (a,b)••• •• • •• • • • • • • • $139 .95
Prom et!l.... Intem al Madam - 2 Card s ' Kay: (a,b) • • • • • •• • $299.95
Prom etheu. Maci ntosh Ex1.Modem · Kay: (Macin tosh) • • • • •• $349 .95

• 11 r

GENERAL APPLICATION POWER SUPPLIES

APF-1
KHP4007
JE614
AMON
KB-EA1
JE520AP
ADD-12
ADD·llc
ADD-514
PM1200A
PM1200M

-APPLE. APPlE 11,11+ and l ie are registered trademarb o f App le Computers.
-when usi ng CP/M , the J E860 and JE868 will on tyfunction wit h Version 2.20 or earl ier : PASCAL

(JE868) Version 1.1 or earlier.

J~

Intelligent
1200/300 Baud

Modem with
Real Time

Clock/Calendar

Send stamped,
self-addressed envelope

to receive a Quarterly
Sales Flyer - FREE!

TRS-80 M odel 100 • NEC • OLlivetti
M1008K. • . . . . .. . . . . $29 .95 ea. or 3 for $79 .95
TRS-BO Modell 00 Expansion

NEC8KR. . . .. . • . . • . $29.95 ea. or 3 for S79.95
NEC Mode l PC-8201A Expansion

OM108K $29.95 ea. or 3 for $79 .95
Olivetti Mode l M10 Expan sion

PROMETHEUS MODEMS

TANDY 200
M200R . . . . . . . .. . . • $99 .95 ea. or 2 for $189 .95
Tandy Mode l 200 Expansion

TRS-80 MODEL I, III
TRS-16K3 200ns (Model III) $5.95
TRS-16K 4 250ns (Mode l l) .• . . . .• • . .. . $5 .49

T RS -80 COLOR AND COLOR II
TRS-64K-2 $9 .95

TRS-80 M ODEL 4, 4P
TRS-64K-2 $9.95
Expand s Model4 from 16K-64K or Model 4P from 64K- 128K

TRS-64K-2PAL. $29.95
Expand s Model 4 from 64K to 128K

PM-SPECIAL #2. . .•.. .. . • . . . . . . • . . • $249 .95
Includes PM-OPS12K. BUFS12K and PM-AL P

E-X-P-A-N-D TRS-80 MEMORY
All kits come comple te wilh documentation

Th~ J E232CM allows connection of stand ard ser ial RS232
pr inters, moderns. etc . to your VIC-20 and C64. A a-pete
switc h allows the inversion o f th e 4 co ntr ol l ines. Complete
insta llation and operat ion instr uct ion s included.
• Plugs Into User Port· Prov ides Standa rd RS232 slgnallevefs
• Uses 6 Signals (j ransrmt. Receive,Clear to Send. Request to
Send , Data Terminal Ready. Data Set Ready).

JE232CM $39 .95
Voice Synthesizer VIC-20 & C-64

Plug- In - Talking in Minute s!
JE520CM $99.95

300 Baud Auto Modem
Mitey-Mo (For C-54)•• •••••• ••• $74 .95

Paralle l Printer Interface
FREE 4K Buffer Included!

MW350 (For VIC.2 0.C-64&C-128)• • • • • $69.95

TRS-80 COMPATIBLE
ACCESSORIES

The Pre Modern'" is a Bell 212A (1200 /300 ) intell igent stand ­
alone modem ' Hayes command set co mpatib le plus an ad ­
ditional extended command set · Shown with alphanumeric
display option. R5- 232 Stand-Alon e Unit:

PM1200 $299.95
Options for ProModem 1200

PM-COM $79.95
ProCom Communications Software . Please specify Operat ing
System - Apple : ProDOS or CPIM - IBM: PC DOS or MS DOS

PM-0P5 12K. $129.95
Communica tions Buffer Option

BUF512K. $54.95
512K Memory for PM ~OP5 1 2K

PM-ALP $79 .95
Alphanumeric Display fo r ProModem 1200

$20 Min imum Order - U.S. Funds Only
Shipping: Add 5% plus $ 1.50 Insurance

CIRCLE 114 ON FREE INFORMATION CARD



GREAT PRICES! GUARANTEED 1000/0

* * * CA LL TOLL FREE (800) 245-8555 * * *74 SERIES CMOS
74 xx .20 74Sxx .25 any 4000 se ries .24 DIGITAL IC SPECIALS 64KDR A M
741xx .30 74S1xx .35 any 4500 se ries .45
742xx .35 74S2xx , 40

Set of 9743xx .40 74S3xx .45 Z80 Series
You r Choice .17 e a .

74LSxx .20 74ALSxx .30 74LSOO 74LS02 74LS08 74LS10
74LSl xx .30 74ALSl xx .35 2.5 mhz 74LS11 74LS20 74LS30 74LS32 2 0 0 ns .• .. • . . • . • • . • •. $8.9 9
74Ls2 xx .40 74ALS2xx .45 c pu. CTC. PIO .75 74LS74 74LS109
74Ls3xx .45 74ALS3xx .55 DMA . DART. SID 1.95 150ns . • . .. • • . • • • . • • • $ 9 .9 9

74Fxx .25 74HCxx .35
74Fl xx .35 74HC l xx .45 4.0mhz (A) You r Choice .2 2 e a .74F2xx .50 74HC2xx .55 c pu . CTC. PIO 1.50
74F3xx .55 74HC3xx .65 DMA . DART. SID 3.95 74LS1 53 74LS157 74LS161 74LS138

74HCTxx .30 74SCxx .30 74LS139 74LS174 74LS166 74LS175 256KDRAM • • . • • .• • . • 150ns74HCn xx .40 74SCl xx .40 6.0mhz (B)
74HCT2xx .55 74SC2xx .50 cpu. CTC. PIO 2.50
74HCT3xx .65 74SC3xx .60 DMA. DART. SID 6.95 Yo u r C h oice .2 9 ea. Set of 9

6500 I 6800 Series
74LS240 74LS241 74LS244 74LS245

Any 65 xx 1.50 Any 65xxA 2.00
74LS257 74LS273 74LS279 74LS280 29.95

Any 68xx 1.50 Any 65xxB 2.75 74LS283 74LS368 74LS36 7 74LS393

Any 68Axx 2.25 Any 68Bxx 2.95 74LS373 74LS374 74LS377

** R A M S** E -Proms

2101 256x4 Static 450ns .39 4044-2 4Kx l Sta tic 200ns .75 2708 l Kx8 450ns .55

2102 lKxl Static 450ns .39 MK4118 l Kx8 Sta tic 250ns .75 2716- 2Kx8 450ns .95

2016-20 2Kx8 Static 200ns .95 TMS40 27 4Kxl Sta tic 250ns .25 2716-3 2Kx8 350ns 1.25

2016- 15 2Kx8 Static 150ns 1.45 UPD411 4Kxl Static 300ns .69
2716-2 2Kx8 250ns 1.55
2732 4Kx8 450ns 1.25

2111 256x4 Static 450n s 1.65 MM5280 4Kxl Static 300ns .45 2732-3 4Kx8 350ns 1.45
2112 256x 4 Static 450ns .75 6116-4 2Kx8 Static 200ns .95 2732- 3 4Kx8 250ns 1.75
2114-2 l Kx4 Static 200ns .37 6116-3 2Kx8 Static 150ns 1.25 2764 8Kx8 450ns 1.75

2114- 3 l Kx4 Static 300ns .35 4116-2 16Kxl Dynam ic 200ns .29 2764- 3 8Kx8 350ns 1.95

2114- 4 l Kx4 Static 450ns .32 4116-2 5 16Kxl Dynam ic 250ns .25 2764-2 8Kx8 250ns 2.25
27128 16Kx8 350ns 2.75

2118 16Kx l Static 150ns .49 6264LP-15 8Kx8 Static 150n s 4.75 27128-3 16Kx8 300ns 2.95
2147 4xl Stat ic ssns 1.49 27128-2 16Kx8 200ns 3.15
4044 -4 4Kx l Stat ic 450ns .45 27256 32Kx8 250ns 7.95

**C U T L EAD IC PROGRAM * * These IC's are cut le a d types - Useable in PC Boards or Sockets* * * *

*= U sed in IBM C lo ne M ot her Boa rd s any @ .12 ea.
7400 7402 7403 7404 7406 ' 7407 7408 7410 74109 7411 74123 74125

7414 74148 74153 74157 7416 74160 74161 74163 74165 74166 7417 74173

74174 74175 7491 74193 74195 7422 1 7425 7426 7427 74276 74279 74298

7430 7432 74367 74368 74368 74393 7440 7442 7445 7451 7473 7474

7486 7475 7489 7493 7493 ' LS02 LS03 ' LS04 LS05 ' LS08 ' LS10 LS107

LS112 ' LS138 LS139 ' LS14 ' LS14 LS153 LS155 LS156 LS157 LS158 LS161 LS163

LS164 LS165 LS166 LS169 LS169 LS175 LS191 LS193 LS194 LS195 ' LS20 LS221

LS240 LS241 'LS244 ' LS245 LS251 LS253 LS257 LS266 ' LS27 LS273 LS279 LS280

LS283 LS298 ' LS30 ' LS32 LS365 LS367 LS37 ' LS374 LS375 LS377 LS378 LS38

LS393 ' LS670 ' LS74 LS86 ' SOO S04 ' S138 ' S157 S161 S240 S241 ' S74

8000's 8200's 8300 's DISC CONTROLLERS
8031 3.95 8202 9.95 8255 1.75 8303 2.70 1691 5.95 2795 19.95
8035 2.95 8203 19.95 8255-5 1.75 8304 1.70 1771 4.50 2797 19.95
8039 2.45 8205 2.50 8257 1.75 8307 2.70 1791 4.95 6843 12.95
INS8060 9.95 8212 .90 8259 1.75 8308 2.70 1793 8.95 8272 3.95
INS807 3 9.95 8214 .95 8271 39.95 8310 3.50 1795 9.95 MB8 876 9.95

ALL ITEMS8080A .70 8216 .90 8272 3.95 8311 3.50 1797 9.95 MB8877 9.95
8085 3.95 8224 1.90 8274 8.95 2143 695 MC3470 1.50
8085 A-2 9.95 8226 1.90 8275 8.95 8700's 2791 12.95 UPD765 4.25
8086 4.50 8228 2.20 8279 2.50 8741 7.95 2793 12.95 SUBJECT8086 -2 5.25 8237 2.90 8282 2.95 8748 7.95
8087-3 129.95 8238 2.35 8283 5.95 8749 7.95 CR T CONTROLLERS

8087-2 169.95 8243 1.25 8284 2.45 8755 16.95 6845 1.75 CRT5057 1.95

TO PRIOR8088 6.95 8250 3.70 8286 3.45 6847 9.50 CRT50 37 4.95

8089 29.95 8251 1.75 8287 5.95 68047 14.95 DP8350 19.95

8251 A 1.85 8288 3.95 68845 6.95 HD46505 .5.95
0100'5 8253 1.75 8289 3.95 7220 12.95 MC1372 1.95 SALE!813 1 2.45 8253-5 1.75 8292 9.95 8275 8.95 TMS 9918A 14.95

8155 2.45
8155-2 2.75
8156 5.90
8185 19.95
8185 -2 29.95

SPEED UP YOUR IB M B Y 33% IBM CLONE * * M IS C E L L A N E O U S IC SPECIALS * *
M OTHER BOARD rc COMPLEME~ TR1602 .95 2652 .65 C04049 .19 75454 .19New V-20 CPU Mfg. by NEC replaces 800Cfs O IGITA LS

the 8088 in your system P.r I No ICst B-d Part No lC'sf B"d
WOl l 00 .65 02817 .95 C04077 .19 TlO-71 .19

No compatibility problem. ..,.. , ,..or , MC1776CPI .65 2901PC .95 C04081 .19 COM8017 .95

~
"...

, 800S ROM , MC12002L .65 2910PC .95 MM5262 .19 N8T25 .19
"81 , 74 LS313 ,

AY5-1013 .95 03232 .65 NE555 .19 P8254-2 .95

$19.95
,,5> , "'L.S322 1 N82S1 15T .95.231 , 74lS244 • IMS1420- .75 MK3887N .95 NE556 .39

· ·~1tfi i } I I } " ·
,,5> , 74lS245 ..

MC1458 .22 C04008 .17 SY6520 .79 OP84244N .95
025'l , 74LS27 1 8602 .29"'lS2O ,

MC1488 .26 C04011 .17 HM6116 .75;{- &4K DRA MS ,.
74LSl31 3 Z8001AOC .95

D lg itD ls 7 4 S " ",,,",, , MC1489 .26 C04013 .19 HM6147 .29 CRT9006 .95"'LS04 3

BIOS ROM FOR

,...,.. 1 1""",, , AM2167 .75 C04019 .19 TLO-62 .19 CRT9007 .95
7451 4 , 74lS670 , MN2758Q .55 C04025 .19 SY6545 .95 CRT9212 .95745157 , 74 LS175 ,
745131 , "LS32 , 26lS 31 .19 TMS4027 29 MC6810 35 MC1 0l 04P .65

$9.97 14S00 , 74LS10 1 26lS32 .19 TMS4050 .19 MC6845 .79 AM9602 .2974LSOO ,
IBM CLONE Mother Boards

When Purc h a s e Individu a lly $99.0 0 2651P2 .65 TMS4060 .19 UA709CP .19 TMS9937 .95
SPEC IA L $ 79.95 for E ntire S e t o f IC 's SCM2661A .75 C04042 .19 75451 BP .19 AM9517A4 .95

CIJ
o
Zo
a:
f­o
UJ
....J
UJ

o
o
<l:
a:
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ELECTRONIC PARTS OUTLET
2515 N. Scottsdale Road

Scottsdale, AZ 85257 (602) 94 1-9357

(SEND FOR OUR FREE CATALOGUE)

TOLL FREE!!
CALL (800) 245-8555

In Phoenix. A Z

ELECTRONICS PARTS OUTLET
1921C W Thunderbird
Phoenix, A Z 85023
602-374-0181 ,2

In Florida Toll-Free 800-225-8663

ELECTRONICS PARTS OUTLET
2275 So . Federal Hway
DelRay Beach, FL 33444
305-265-1206 ,7



TENIfIIIJ. THE NAME YOU CAN
TRUST IN ELECTRONIC
TEST EQUIPMENT

(0
co
OJ

»
-0
:0
r

TENM.4.
Dig ital
LCR Meter

_ Measures inductanc e, capacita nce and
resistance _ L =1 micro H to 200H,
C =.lpF to 200 micro F, R = .010hm to
20Mohm _ Carryi ng case included.

#72-370

$149
95 1

LIMITED
(ea) WAo.ANYY

TENM.4. Rotary
Dial DMM
_ 3'h digit LCD display _ Rotary dia l for
rapid select ion of fun ctions and ranges
_ 20 amp AC-DC current _ .t ohrn reso­
lut ion _ Carrying case included

#72-075 $44.80 (ea)

$41~~)

,~.,.../""n IBe Sure To Call
For Your FREE
Catalog!
Over 6JOOO Items!

We also have .. . a fu ll line of test equip­
ment , computer accessories, telepho ne
accessories, speakers, television parts,
flybacks, yokes, switches, fuses, lamps,
capacit ors, resistors, cartr idges, styli ,
wi re, CATV equ ipment, the largest selec­
tion of or ig inal Japanese semiconduc­
tors in the cou ntry and more .

2
YEAR

WARRA.NTY

TEMW.4.
Capacitance
Meter
_ Measures capacitors
fro m 0.1pF to 19,999mfd
_ Ac cu racy 0.5%
_ Checks capaci tors in
and out of circu it
_ Carrying case inc luded

#72-040 $59.80 (ea .)

$54~u~

Terms: - $10 minimum order. $1.00 charge fo r orders
und er $10.

• $20 min im um charge card order .m.Orders shipped UPS C.O.D.
Mcst..-<::ord - Most ord_ers shipped within 24 hours .

• Sales off ice open 8:30 am to 7:00 pm Saturdays
10:00 am to 3 pm EST.

a=.For prepaid orders add $2.75 for shipping and
handli ng .

VISA • Should shipping and handling charges exceed
$2.75, the balance due will be sent C.O.D.

'---4-- - - Q-.
TEMW.4. 20 MHZ Dual Trace
Oscilloscope
_ Two high quality 10:1 probes inclu ded
_ For add it ional spec if icat ions see MCM
Cata log #11

#72-320 .

$389~~

CIRCLE 87 ON FREE INFORMATION CARD

1
YEAR

ll"UTE O
WARRANTY

; 1
{i ll~~C

WARRA NTY

'TEMK.4. Freque ncy Counter
_ 8 dig it LED display _ Measurement range:
1HZ - 120MHz _ High input sensit ivity of

20mV RMS$18995 .#72-375
~ (ea)

TEMW.4.
Autoranging

Di gital Multimeter
_ 3'h dig it _ Auto polarity _ Low battery indicator
_ 10 amp AC -DC current _ Co nt inuity buzzer _ 2¥."
x S'Y'" x 1%" _ Carrying case included

#72-058 $49.80 (ea)

$44~§p)

$ M C M ELE CTRONIC S
S5S E . Con g r e s s P a r k D r .
Centerv ille , O h io 4 545 9-4072
(5131 434 -003 1

2
YEAR

WARR ANTY

TEJIIW.4. Comb inat ion Function
Generator and Frequency Cou nter
_ 6 dig it d isplay _ Output range : .2Hz to 2MHz seven
ranges _ Co unter range. l Hz to 10MHz _ 5-15 volt
TTL and CMOS output _ Wave form s: sine, tri ang le,
square, pu lse, and ramp.

#72-380 "". !<!!!!1~

$21990 L1:'~D(ea) " WARRANTY .

~

1EM'of.4. 35 MHZ Dual Trace
Oscilloscope
_ T wo high quality 10:1 probes includ ed
_ For additional specificat ions see MCM
Cata log #11

#72-330

$569ge9

121



HIGH SPEED CMOS

1.19
.8 9

2.49
.8 9
.9 5

1.15
.9 9

1 .89
1.89
1 .89

.8 5
1.39
1.89
4. 9 9

.99
2 .2 9
2.29
1.39
1 .39
1 .99
1 .39

.8 9

.8 9

74HC1 48
74HC151
7 4HC154
74HC157
74HC158
74HC1 63
74HC175
74HC240
74HC244
74HC245
74HC257
74HC259
74HC273
74HC299
74HC368
74HC373
7 4 HC37 4
74HC390
74HC393
74HC4017
74HC4020
74HC4049
74HC4050

74FOO

(45005 1 3 .95
1650 ns) 2 .29
1450ns 1l5V) 2 .2 5
(350nsIl5V) 2.79
1450ns1l5V) 3 .9 5
1450ns1l5V) 2 .4 5
1250nsll5VII21 V PGM) 2. 7 5
1200nsll5VII21 V PGM) 3 .9 5
1250ns1l5VIICMOS} 5. 95
1450ns1l5V) 2.45
1250ns1l5V) 2 .8 5
1200ns1l5V) 3. 4 9
1450ns1l5V} 8.95
13 50ns ll5VII24 PIN } 17.95
1250ns ll5VI 2 .79
1250 nsll5VIICMOSI 12.95
1250 nsll5VI 7 .4 9
2 1V PGM=Pro gram at 2 1 Volts

74F7 4

Timer Capacity
Ch ip

NO 9 $8 3.0 0
YES 9 $ 11 9.0 0
YES 12 $ 175.0 0

74HCTOO
74HCT: Direct , drop-in replacemen ts for lS TTL

and can be int erm ixed with 74LS in the same circuit .

74HCTOO .6 9 74HCT166 3.05
74HCT02 .69 74HCT174 1 .09
74HCT04 .6 9 74HCT1 93 1.39
74HCT08 .69 74HCT194 1 .19
74HCT10 .6 9 74HCT240 2 .19
74HCT11 .6 9 74HCT2 41 2 .19
74HCT27 .69 74HCT244 2. 1 9
74HCT30 .6 9 74HCT245 2 .19
74HCT32 .79 74HCT257 .9 9
74HCT74 .8 5 7 4HCT25 9 1 .59
74HCT75 .9 5 74HCT273 2 .09
74HCT138 1.15 74HCT367 1.09
74HCT139 1.1 5 74HCT373 2 .4 9
74HCT154 2 .99 74HCT374 2 .4 9
7 4 HCT1 57 .9 9 74HCT393 1. 5 9
74HCT158 .99 74HCT4017 2 .1 9
7 4 HCT1 6 1 1 .29 74HCT4040 1 .5 9
74HCT164 1. 3 9 74HCT4060 1A9

A new fami ly of htgh speed CM OS Sogic featuring
the speed of low power Schottky (8ns typical gate
propagation delay) , combined with the adva ntages of
CMO S : very low power consu mption. superior noi se
im munrty. and im proved output drive.

74HCOO
74HC: Operate at CMOS logic levels and are ideal

for new , all·C MOS desig ns .
74HCOO .59
74HC02 .59
74HC04 .59
74HC08 .59
74HC10 .5 9
74HC14 .79
7 4HC20 .5 9
74HC27 .5 9
74HC30 .59
74HC32 .6 9
74HC51 .59
74HC74 .7 5
74HC85 1 .35
7 4HC86 .69
74HC93 1 .19
74HC107 .7 9
74HC109 .79
74HC11 2 .7 9
74HC1 25 1 .19
74HC132 1.1 9
74HC133 .6 9
74HC138 .9 9
74HC139 .9 9

2 7 08 10 24 x8
2716-6 2048x8
2 7 16 2048x8
2 7 16-1 2048x 8
TMS25 32 40 96x8
2 7 32 4096 x8
2732A 4096x 8
2 732 A-2 4096x8
2 7 C64 8192x8
2764 81 92x8
2 764-25 0 8192x8
2 7 64-2 00 8192x8
TMS25 64 8 192x8
MCM68766 8192x8
27128 16384x8
27 C2 56 32768 x8
2 72 56 32768x8

5V"S ing le 5 Vott Sup ply

** * * HIGH-TECH* ** *
NEG V20 UPD70108 $1495

REPLACES BoBB TO SPEED UP IBM PC 10·40%
* HIGH-SPEED ADDRESS CALCULATION

IN HARDWARE
* PIN COMPATIBLE WITH 8088
* SUPERS ET OF 808 6 / 80 88 INSTRUCTION

SET
* LOW POWER CMOS

8 MHZ V20 UPD70108-8 $24.95
8 MHz V30 UPD70116-8 $26.95

* * * *SPOTLlGHT* * * *

1 .9 5
3 .95

.9 9
1.45
2 .99

.9 9
1.0 9
1. 4 9
1.95
1.95
1 .4 9
1 .95
1 .39
1 .49
1 .4 9
1.59
2 .9 5
3.89
3 .95
4 .49

(450ns)
145 0ns1iCMOS)
14 5 0n s1lLP )
(2 50 n s )(LPI
(450n s )
(45 0 ns)
1450ns1lLP )
1200n s1lLP)
1150ns1lLP)
(450ns)
(1 50n5)
(l OOn s )
12 00ns1iCMOS )
1150ns1iCMO S )
120 0nsIiCMOS IILP)
i150nsIiCMOSII LP)
1120nsIiCM OSII LP)
1150ns1i CM OS )
1150nsIiCMOSII LP)
112 0nsIiCMOSII LP)

(250ns) .4 9
(200ns) .69
(15 0 ns ) .8 9
(120ns ) 1 .49
12 00ns) 6 .95
1200ns1l5V) 1 .19
(1 50nsIl 5V ) 1 .29
(120nsIl5V) 1 .95
(200 nsIl5V) 1 .95
(150nsIl5 V) 1 .95
(1 50 ns Il5 VIIRE FRESH) 2 .9 5
11 50 ns1l5V) 4 .95
i150nsIl5V) 5 .95
(2 00nsIl5 V) 2 .95
(150 nsIl5V) 2 .95

REFRES H=Pin 1 Ref resh

41 16-250 16384x1
41 16-200 16 38 4 x1
4 116-150 1 6 38 4 x1
41 16-120 16 3 84 x1
MK4332 32768xl
4 164·200 6 5 536xl
4 1 64-150 65536xl
4 164-120 65536x1
MCM 6 6 65 65536x 1
TMS4164 6 5 536xl
4 164-REFRES H 65536x1
TMS 4 41 6 16 384 x4
41128-150 131 0 72xl
41256·200 262144xl
4 1256-1S0 2 62144xl

5V=Sing le 5 Volt Supply

DYNAMIC RAMS

2101 256x4
51 01 2 56x4
2102L·4 1024x1
2 102L-2 10 24 x1
2 1 12 256x4
2 114 10 24 x4
2 114L-4 1024x4
21 14L-2 1024x4
2114L-15 1024x4
TM S4 0 44 ·4 4 096x1
TMM 20 16 -1 S0 20 4 8 x8
TMM20 16-100 2048x8
HM 6 11 6 -4 2 048x8
HM 6 1 1 6-3 2048x8
HM6 1 16LP-4 2048x8
HM6 11 6LP-3 2048x8
HM6 1 16LP-2 2048x8
HM 6 2 64 p·1 5 8192x8
HM6 2 64 Lp ·1 S 8 192x8
HM6 2 64 LP-12 8 192x8

l P=l ow power

8000 6500 CRT CRYSTALS 74LSOO
1 .49 1.0MHz CONTROLLERS 32 .768 KHz .9 5 74LSOO .16 74LS165 .65
1 .9 5 1.0MHz 2 .9 5 74LS01 .1 8 74LS166 .95
2.95 6502 2 .79 6845 4.95 1.8432 2. 9 5 74LS02 .17 74LS169 .9 5
2 .49 65 C02 1CMOS112.95 6884 5 8 .9 5 2. 0 1 .9 5 74LS03 .1 8 74LS173 .49

139.95 6507 9.95 6847 11 .95 2. 097152 1 .95 74LS04 .16 74LS174 .39
109.00 6520 1 .95 HD 4 6 50 5S P 6 .95 2 .4 576 1 .95 74LS05 .18 74LS175 .39

6 .95 6 522 4.95 MC1372 2.95 3.2768 1 .95 74LS08 .18 74LS191 .4 9
9 .95 6 526 26 .9 5 827 5 26 .95 3.579545 1 .9 5 74LS09 .1 8 74LS192 .6 9
2.49 65 32 6.95 7220 19.9 5 4 .0 1 .95 74LS10 .16 74LS193 .6 9
3 .95 6545 6.95 CRT502 7 12 .95 4.032 1 .95 74LS11 .2 2 74LS194 .69
7 .9 5 6 55 1 5 .9 5 CRT 5037 9. 9 5 5 .0 1 .95 74LS12 .22 74LS195 .69

1 9 .95 65 6 1 19 .95 TMS991 8A 19.95 5 .0688 1 .95 74LS13 .2 6 74LS196 .59
129.95 6 581 34 .95 6 .0 1 .95 74LS1 4 .3 9 74LS197 .59
185.0 0 2.0MHz 6 .144 1 .95 7 4LS15 .2 6 74LS221 .59

DISK
6 .5 536 1 .95 74LS20 .17 74LS240 .69

6 502A 2 .9 5 8 .0 1.95 74LS21 .22 74LS241 .6 9
6520A 2. 95 CONTROLLERS 1 0 .0 1 .95 7 4LS22 .22 74LS242 .6 98200 6522A 5 .95 10.7 3 8635 1. 95 7 4 LS27 .23 74LS243 .6 9
6 532A 11 .95 1771 4. 9 5 1 2 .0 1 .95 7 4LS28 .26 74LS244 .6 98203 29.95 6545A 7 .9 5 179 1 9.9 5 1 4 .31 81 8 1 .95 7 4LS30 .17 74LS 24 5 .7 98205 3 .29 6551A 6 .9 5 1793 9.95 15.0 1.95 7 4LS32 .18 74LS 251 .498212 1.49

3.0MHz 1795 12.95 16.0 1 .95 74LS33 .2 8 74LS253 .49
8216 1.49

1797 12 .9 5 1 7.43 0 1. 9 5 7 4 LS37 .2 6 74LS256 1.7 98224 2 .25 6.95 2791 19 .95 18 .0 1.95 74LS38 .2 6 74LS257 .398237 4.95
2793 19 .95 18.432 1 .95 74LS4 2 .39 74LS258 .498237-5 5 .49
2797 29 .95 20. 0 1. 95 7 4LS 47 .59 74LS259 1 .2 98250 6 .95
6843 19 .95 22 .1184 1 .95 74LS48 .6 9 74LS2 60 .4 98251 1.69 6800 8272 4 .9 5 24.0 1 .9 5 74LS51 .17 7 4 LS26 6 .398251A 1.89 UPD765 4 .95 32 .0 1 .95 74LS73 .29 74LS273 .7 98253 1. 8 9 1.0 MHZ M88 87 6 12 .9 5 CRYSTAL 74LS74 .2 4 74LS279 .398253-5 1.95 M88877 12.95 74 LS75 .2 9 74LS280 1. 98

8255 1.69 6800 1.95 OSCILLATORS 74LS76 .2 9 74LS283 .596802 4 .95 16 91 6 .9 58255-5 1 .8 9
6803 9 .95 2 143 6 .9 5 7 4LS 83 .4 9 74 LS29 0 .898259 1.95 1 .0 MHz 5 .95 74LS85 .4 9 74LS293 .898259-5 2.29 680 9 5 .9 5 1 .8 432 5.95 74LS86 .22 74LS299 1.49

8272 4.95 6809E 5 .9 5 2 .0 5.95 7 4LS 90 .39 74LS322 3.95
8279 2.49 6810 1 .95 BIT RATE 2 .4576 5 .95 74LS92 .4 9 74LS323 2 .49
8279-5 2 .95 6820 2.95 2 .5 4 .95 74LS93 .39 74LS364 1.95
8282 3 .95 6821 1.95 GENERATORS 4 .0 4. 95 74LS95 .4 9 74LS365 .3 9
8284 2 .95 6840 6 .95 5.06 88 4 .95 74LS107 .34 74LS367 .39
8286 3 .95 6843 19.95 9 .95 6 .0 4. 95 7 4LS109 .36 74LS368 .39
8288 4 .95 6844 12.95 4 .95 6 .144 4 .95 7 4LS 11 2 .29 74LS373 .7 96845 4 .95 9 .9 5 8. 0 4 .9 5 7 4 LS122 .4 5 7 4LS374 .7 96847 11 .95 8 .9 5 10.0 4 .95 74LS123 .49 74LS375 .956850 1.95 4 .95 12.0 4 .95 74LS124 2 .7 5 74LS377 .7 9Z-80 6883 22 .95 12 .4 8 0 4. 95 74LS1 2 5 .39 74LS378 1.1 8

2.0 MHZ 15 .0 4 .95 74LS126 .39 74LS 390 1 .19

UARTS
16 .0 4 .9 5 7 4LS132 .39 74LS393 .7 9

4.0 MHz 68800 18 .4 32 4. 9 5 7 4LS 133 .4 9 74LS541 1 .4 968802 20 .0 4 .9 5 74LS136 .3 9 74LS624 1 .9 5Z80A-CPU 1 .7 9 68809E 3.95 24 .0 4 .9 5 7 4LS 13 8 .3 9 74LS640 .99
Z80A-CTC 1.89 68809 4 .95

7 4LS139 .3 9 74LS 645 .99Z80A-OART 5.95 68821 3.95
7 4LS1 45 .9 9 74LS669 1. 29

Z80A-DMA 5 .95 68845 4 .9 5

MISC. 74LS147 .9 9 74LS670 .89
Z80A-P10 1 .89 68850 6 .95

7 4LS148 .99 7 4LS682 3 .20
Z80A-SIO /O 5 .95 68854 9 .9 5

TM S995 3 1 9.95 74LS151 .39 74LS683 3.20
Z80A-S10/1 5 .95 6. 9 5

TMS99532 19.95 7 4LS153 .39 74LS684 3.2 0
Z80A-S10 / 2 5.95 ULN2003 .7 9 74LS1 54 1 .49 7 4 LS68 8 2 .40

6.0 MHz CLOCK 324 2 7 .9 5 74LS155 .59 74LS783 22 .95

SOUND CHIPS 3341 4 .9 5 74LS156 .4 9 81LS95 1. 4 9
Z80B-CPU CIRCUITS · MC 3470 1 .95 74LS157 .3 5 81LS96 1.49
Z80 8- CTC MC3480 8 .95 74LS158 .2 9 81LS97 1.49
Z808-P 10 MC3487 2 .95 74 LS 1 60 .2 9 81LS98 1.4 9
Z80 B-DA RT 11 C9 0 13.9 5 74LS1 6 1 .3 9 25LS2521 2.8 0
Z80B-SIO/O 25 13-001 UP 6. 95 74LS162 .4 9 25LS2569 2. 8 0
Z80 8 -S10 /2 AY5-2 376 11 .95 74LS1 63 .3 9 26LS31 1.9 5
Z8671 ZllOG AYS-3600 PRO 11.95 74LS1 64 .4 9 26LS32 1.95
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.7 8 7.15

.7 5 6.85

l' 10 '

.60 5.50

.30 2.75

.48 4.40

1.07 9.3 5
1.20 11 .00

CO LOR CODED

1·99
.10
.14
.14
.10
.10

4N26
4N27
4N28
4N33
4N37
MCT-2
M CT-6
T1L-111
2N3906
2N4401
2N4402
2N4403
2 N6045
TIP 31

l ' 10'

.46 4.10

.45 4.00

.72 6 .40

.61 5.40

.36 3 .20

.28 2.50

.18 1.60

.85 7 POSITION

.90 8 POSIT ION

.90 10 POSITION

SWITCHES

COM CATHODE .362"
COM CATHODE .5"
COM A NODE .5"
COM A NODE .3"
COM CATHODE .3"
COM CATHODE .8"
COM CAT HODE .3"
COM CA TH ODE .43"

4x 7 HE X W / LOGIC .27 0 "
4 x7 H EX WI LOGIC .290"

SIN GLE COL OR

RIBBON CABLE

.25

.25
25 / 1 .0 0
10/1 .00

.25

.55

.95

.35

.25

.10

.50

.25

.79

.10

LED DISPLAYS

TL06 6 .99 LM 733 .98
TL071 .69 LM741 .29
TL072 1.09 LM747 .69
TL074 1.95 LM748 .59
T1081 .59 M C1330 1.69
TL082 .99 MC1350 1.19
TL084 1.49 MC1372 6 .95
LM301 .34 LM1414 1.59
LM309K 1.25 LM1458 .49
LM311 .59 LM 1488 .49
LM311H .89 LM1489 .49
LM317K 3.49 LM 1496 .8 5
LM317T .9 5 LM1812 8 .25
LM318 1.49 LM1889 1.95
LM319 1.25 ULN 200 3 .79
LM320 0 ee7900 XR2206 3.75
LM322 1.65 X R22 11 2.95
LM323K 4.79 XR2240 1.9 5
LM324 .4 9 MPQ2907 1.95
LM331 3.95 LM29 17 1.95
LM334 1.19 CA 3046 .89
LM335 1.40 CA 3081 .99
LM336 1.75 CA 3082 .99
LM 337 K 3.95 CA 3086 .80
LM338K 3.95 CA3089 1.95
LM 339 .59 CA3 130 E .99
LM 340 se87 800 CA 31 46 1.2 9
LM350T 4.6 0 CA 3 160 1.19
LF353 .59 MC3470 1.95
LF356 .99 MC 34 80 8.95
LF357 .99 M C34 87 2.9 5
LM3 58 .59 LM3900 .49
LM380 .89 LM3909 .98
LM383 1.9 5 LM3911 2.25
LM386 .89 LM 39 14 2.3 9
LM 393 .45 M C40 24 3.49
LM 394H 4.60 MC 40 44 3.99
TL494 4.20 RC41 36 1.25
TL497 3.25 RC4 55 8 .69
N E555 .29 LM 136 00 1.49
NE 556 .49 75107 1.49
NE 558 1.29 75 11 0 1.9 5
N E564 1.9 5 75 15 0 1.95
LM 565 ·.95 751 54 1.9 5
LM 566 1.49 75 188 1.25
LM567 .79 75 189 1.25
N E57 0 2.95 7545 1 .39
N E590 2.50 75452 .39
NE5 92 .98 75453 .39
LM710 .7 5 754n 1.29
LM72 3 .49 754 92 .7 9

H. TO-5 CA N , K ·TO-3 , T=TO-220

SPST M INI-TOGGLE ON ·ON
DP DT M INI ·TOGGlE ON· ON
D PDT MI N I·TOGGlE ON ·OFF·ON
SPST MINI·PUSHBUnON N .O.
SPST MINI·PUSHBUnON N.C.
SPST TOGGLE ON ·OFF
BCD OUTPUT 10 POSITION 6 PIN DIP

DIP SWITCHES

DIFFUSEDLEOS
JU MBO RED TPA
JUMBO GREE N TPA
JUMBO YELLOW 1 P A
M OUN TING HO W TPA
M IN I RED T1

FN D-357 (359 1
FND·500(50 31
FND·507 (5101
MA N-72
MAN-74
M AN·8940
TIL· 31 3
H P50 82-77 60
TIL-3 11
H P50 82-7340

1N 75 1
1N 759
1N4 148
1N4004
1N5402
KBP04
KBU8A
M DA990-2
N 2222
PN2222
2N2905
2N2907
2N305 5
2 N3904

1-99 100
8 PIN ST .13 .11

14 PIN ST .15 .12
16 PIN ST .17 .13
18 PIN ST .20 .18
20 PIN ST .29 .27
22 PIN ST .30 .27
24 PI N ST .30 .27
28 PIN ST .40 .32
40 PIN ST .49 .39
64 PIN ST 4.25 CALL

ST· SOLDERTAI L
8 PIN WW .59 .49

14 PIN WW .69 .52
16 PIN WW .69 .5 8
18 PIN WW .99 .90
20 PIN WW 1.09 .98
22 PIN WW 1.39 1.28
24 PIN WW 1.49 1.35
28 PI N WW 1.6 9 1.49
40 PIN WW 1.99 1.8 0

WW =WI REWRA P
16 PIN 21F 4 .95 CA LL
24 PIN ZIF 5.95 CA LL
28 PIN ZIF 6.95 CAll
40 PIN ZIF 9.9 5 CA LL

ZI F=TEXTOOL
(lERO INS ERTI ON FORCE )

la~~~8i]8i]III!
10534

.99 1.09

1.75

DATA ACO INTERFACE
ADC0800 15 .55 8T26 1.29
AD C0804 3 .49 8T28 1.29
ADC0809 4 .49 8T95 .89
A DC08161 4 .9 5 8T96 .89
ADC0817 9.95 8T97 .59
ADC0831 8.9 5 8T98 .89
DAC0800 4 .49 DM8131 2.95
DAC0806 1.95 DP8304 2.2 9
DAC0808 2.95 DS8833 2.25
OA C1020 8.2 5 OS8835 1.99
DA C1022 5.95 DS8836 .99
M C140818 2.9 5 OS8837 1.65

VOLTABE
74S00 .29 74S163 1.29 REGULATORS
74S02 .29 74S168 3.95

TO-220CASE7 4S0 3 .29 74S174 .7 9
74 S04 .29 74S175 .7 9 7805T .4 9 790 5T .59

74S05 .29 74S188 1.95 7808T .49 7908T .59

74S08 .35 74S189 1.95 7812T .4 9 79 12T .59

74S10 .29 74S195 1.49 7815T .49 7915T .59

74S15 .35 74S196 1.49 TO-3CASE
7 4S30 .29 74S197 1.49 7805K 1.39 7905K 1.49
74S32 .35 74S226 3.99 78 12K 1.39 7912K 1.49
74S37 .69 74S240 1.49 TO-92 CASE
74S38 .69 74S241 1.49 78L05 .49 79L05 .69
74S74 .49 74S244 1.4 9 78L1 2 .49 79L12 .69
74585 .95 74S257 .7 9

PJ:tl~~~°h.TArl3R~~~74S86 .35 74S253 .79
74S112 .50 74S258 .95

LM338K 114.5A TO·3 3.9574S124 2.75 74S280 1.95
74S138 .79 74S287 1.69 78H05K5V 5A TO-3 7.95

74S1 40 .55 74S288 1.69 78 H12K 12V5A TO-3 8.9 5

74S151 .79 74S299 2.95 78P05K 5V lOA TQ·3 14.95

74S153 .79 74S373 1.69
74S1 57 .79 74S374 1.69
74S158 .95 745471 4.95 IC SOCKETS74S161 1.29 74S571 2.95

.99.99

CDNTACTS

CONTACTS

.99

.95

.69

.95

.59

8 14 16 18 20 22 24 28

.49

36 PIN CENTRONICS
MAlI

IDCEN36 RIBBON CABLE
CEN36 SOLDER CUP
CEN36PC RT ANGLE PC MOUNT

FEMALE
IDCEN36/F RIBBON CABLE

GOLD
CONTACTS
SPACED ·
AT .1"
CEN TERS

DIP CONNECTORS

ICCxx

IDPxx

ORDER BY

S-100 .125
S-100 .125
IBM PC .100
APPLE .100
STD .156
STD .156

DESCRIPTION ORDER BY 10 20 26 34 40

DESCRIPTION

FOR ORDERING INSTRUCTI ONS SEE D-SUBMINIA TURE BELO W

IDC CONNECTORS

RIBBON CA BL E
DI P PLU GS (IDCI

COMPONENT CARRIES
(DIP HEADERS)

WW HEADER IOH xxW 1.86 2.98 3.84 4.50 5.28

RIBBON HEADER SOCKET IDS xx .79 .99 1.39 1.59
RIBBDN HEADER IDMxx 5.50 6.25 7.00

FOR ORDERING INSTRUC TIONS SEE D·SUBMINIATURE ABOVE--RIBBON EDGE CARD IDE xx 1.75 2.25 2.65 2.75

H IGH;,~.h'~~~~1JE~~OLED AUGATxxWW 1.30 1.80 2.10 2.40 2.50 2.90 3.15 3.70

HIGH :i~~A:~~~i~OLED AUGATxxST .62 .79 .89 1.09 1.29 1.39 1.49 1.69

RIGHT ANGLE WN HEADER IDHxxWR 2.0S 3 .28 4 .2 2 4 .45

SOLDER HEADER IDHxxS .82 1.29 1.6 8 2.20 2.58
RIGHT ANGLE SOLDER HEADER IDHxxSR .85 1.35 1.76 2.31 2.72

HARD TO FIND
"SNAPABLE" HEADERS

CAN BE SNAPPED APART TO
MAKE ANY SIZE HEADER,

ALL WITH .1" CENTERS

1x40 STRAIGHT LEA D
1x40 RIGHT ANGLE
2x40 STRAIGHT LEA D
2x40 RIG HT ANGLE

D·SUBMINIATURE t:~DESCRI PTI ON ORDER BY
CONTACTS

9 15 19 25 37 50 I \

SOLDER CUP
MALE DBxxP .82 .90 1.25 1.25 1.80 3.48
FEMALE DBxxS .95 1.15 1.50 1.50 2.35 4.32 - -

RIGHT ANGLE MALE DBxxPR 1.20 1.49 1.95 2.65
PC SOLDER FEMALE DBxxSR 1.25 1.55 2.00 2.79

MTG H DWR
HOO D25

WIRE WRAP
MALE DBxxPV\I\N 1.69 2.56 3.89 5.60
FEMALE DBxx SW'VV 2.76 4.27 6.84 9.95 Ef-;:-;-;-;::-; :-:-;-Z:-;23IDC MALE IDBxxP 2.70 2.95 3.98 5.70

DB37 S
RIBBON CABLE FEMALE IDBxxS 2.92 3.20 4.33 6.76

HOODS
METAL MHOODxx 1.25 1.25 1.30 1.30
GREY HOO Dxx .65 .65 .65 .7 5 .95

~~. ,~;;;::::::.~
ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION
MARKED ·xx- OF THE '"ORDER BY" PART NUMB ER LISTED. 108375
EXAMPLE: A 15PIN RIGHT ANG LE MALE PC SOLD ER WOULD BE DBI5PA.

MOUNTING HARDWARE $1 .00

EDGECARD CONNECTORS
100 PIN ST
100 PIN WW
62 PIN ST
50 PIN ST
44 PIN ST
44 PIN WW

4001 .19 14419 4.95 7400 .19 74147 2.49
4011 .19 14433 14.95 7402 .19 741 48 1.20
4012 .25 4503 .49 7404 .19 74 150 1.35
4013 .35 4511 .69 7406 .29 74151 .55
4015 .29 4516 .79 7407 .29 74 153 .55
4016 .29 4518 .8 5 7408 .24 74154 1.49
4017 .49 4522 .79 7410 .19 74155 .75
4018 .69 4526 .79 7 411 .25 74157 .55
4020 .59 4527 1.95 7 41 4 .49 74159 1.65
4021 .69 4528 .79 7416 .25 74161 .69
4024 .49 4529 2.95 7417 .25 741 63 .69
4025 .25 4532 1.95 7420 .19 741 64 .85
4027 .39 4538 .95 7423 .29 74165 .85
4028 .65 4541 1.29 7430 .19 74166 1.00
4035 .69 4553 5.79 7432 .29 74175 .89
4040 .69 4585 .7 5 7438 .29 741n .75
4041 .75 4702 12 .95 7442 .49 74178 1.15
4042 .59 74COO .2 9 7445 .69 74181 2.25
4043 .85 74C14 .59 7447 .89 74 182 .75
4044 .69 74C74 .59 7470 .35 74184 2.00
4045 1.98 74C83 1.95 7473 .34 74191 1.15
4046 .69 74C85 1.49 7474 .33 74192 .79
4047 .69 74C95 .99 7475 .45 74194 .85
4049 .29 74C150 5.75 7476 .35 741 96 .79
4050 .29 74C151 2.25 7483 .50 74197 .7 5
4051 .69 74C161 .99 74 85 .59 74199 1.35
4052 .69 74 C163 .99 7486 .35 74221 1.35
4053 .69 74C164 1.39 7489 2.15 74246 1.35
4056 2.19 74C192 1 .49 7490 .39 74247 1.25
4060 .69 74C193 1.49 7492 .50 74248 1.85
406 6 .29 7 4C221 1.7 5 7493 .35 74249 1.95
4069 .19 74C240 1.89 74 95 .55 74251 .75
40 76 .59 74C244 1.89 7497 2.75 74265 1.35
40n .29 7 4C374 1.99 74100 2.29 74273 1.95
4081 .22 74C905 10 .95 74121 .29 74 278 3.11
4085 .79 74C911 8.95 74123 .49 74367 .65
4086 .89 74C917 8.95 74125 .45 74368 .65
4093 .49 74C922 4 .49 74141 .65 9368 3.95
4094 2.49 74C 923 4 .95 74 143 5.95 9602 1.50
14411 9.95 74C926 7 .95 74144 2.95 9637 2.95
144 12 6.95 80C97 .95 74145 .60 96S02 1.95
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IBM

MICROCOMPUTER
HARDWARE HANDBOOK

FROM ELCOMP $14.95
OVER 800 PAGESOF DATA SHEETS
ON THE MOST COMMONLY USED
IC• . INCLUDES TTL. CMOS, 74 LSOO•
MEMORY. CPUs, MPU SUPPORT.
AND MUCH MORE!

PS-A

PS-130

APPLE
BARE - NO FOil PADS $ 15.1 5
HORIZONTAL BUS $22.75
SINGLE FOIL PADS PER HOLE • • • ••• $2 1. 8 0
FO.R APPLE li e AU X SLOT . . • • • • • • • $30. 0 0

5-100
BAR E - NO FOIL PADS ••• • .••• • • • $15.15
HOR IZONTAL BUS $21.80
VERTICAL BUS • • • • • . • . • • • • • •• • $2 1.80
SINGLE FOIL PADS PER HOLE $2 2.75

IBM-PR2

$29.95

$29.95

$49.95

$49.95

WIRE WRAP PROTOTYPE CARDS
FR-4 EPOXY GLASS LAMINATE

WITH GOLD-PLATED EDGE-CARD FINGERS

P500-1
P500-3
P500-4
7060-45

P100-'
P100 -2
Pl00-3
P100-4

BOTH CARDS HA VE SILK SCREENED LEGEND S
AND INCLUDE S MOUNTING BRACK ET

IBM -PRl WITH .;.5V AND GROUND PLANE • • • • $27 .95
18M-PR2 AS ABOVE WITH DECODING LAYOUT 529.95

SWITCHING POWER SUPPLIES
$99.95

14 .95
14 .95
16.95

* +5V @ 4A .+12V @ 2A
H2V @2.8A, - 12V @ .30 A

'" 6 .2" x 7.4" x 1 .7", 1.6 LBS.

NEW BOOKS BY
STEVE ClARCIA

* +5V @ 25A, +12V@ 3.5A
- 5V @ 1A.-12V @ 1A

'" UL APPROVED
* ALUMINUM ENCLOSURE

PS·11951

PS·TDK

PS·SPL200

* USE TO POWER APPLE TYPE
SYSTEMS

'* +5V @ 4A. +12V @ 2. 5A
-5V @ .5A . ·12 V @ .5A

* APPLE POWER CONNECTOR

* MANUFACTURED BY ASTEC
* +5V@ GA. -t12V @ 2A

' 12V@ 1.5A , -12V@ 2A ,
'* 5.0" x 8 .0" x 2 .0 ", 1.6 LBS .

PS·130

PS·IBM

nQTRON
ETR I

MASUSHITA

5.95
7 .9 5

10 .95
7.95

$4.95
'" ;;;)

~ "iY
1

6 FOOT LINE CORDS

2AMP
4 AMP
S AMP
2 A M P

3.15 " sa
3.63" sa
3.18" sa

LC-2 2 CON DUCTOR .3 9
LC-3 2 CON DUCTOR .99
LC-HP 3 CONDUCTOR W /STD

FEMALE SOCKET 1.49

MUFFIN FANS

PAGE WIRE WRAP WIRE
PRECUT ASSORTMENT
IN ASSORTED COLORS S27.50

100ea : 5 .5 " , 6 .0", 6 .5 " , 7 .0 "
2500a: 2 .5", 4 .5 ", 5 .0"
500ea : 3 .0", 3 .5", 4 .0"

* MANUFACTURED
BYCORCOM

'* LOW COST
... FITS l C-H P BELOW
* 6 AMP 120/240 VO LT

SPOOLS
100 foet $4. 30 2 50 feet $7 .2 5
500 teet $ 13. 2 5 1000100t $21.95

Please specify co lor:
Blue, Black, Yellow or Red

EMI FILTER

FRAME STYLE
·TRANSFORMERS

12.6VAC CT
12. 6V A C CT
12 .6VAC CT
25.2VAC CT

RESISTOR NETWORKS
10 PIN 9 RESISTOR

8 PIN 7 RESISTOR
16 PIN 8 RESISTOR
16 PIN 15 RESISTOR
14 PIN 7 RESISTOR
14 PIN 13 RESISTOR

...FOR IBM PC-XT COMPATIBlE
* 130 WATTS
* +5V @15A. +12V @4.2A PS-IBM

•
. . . . . . . . . . . ... -5V @.5A,-12 V @.5A

... * ONE YEAR WARRANTY

1. ~ ;: $99.95
~:. ;::.
:i t

ID WRAP 24

SPECIALS ON BYPASS CAPACITORS
.01 JIf CERAMIC DISC 100/$5.00
.01 JIf MONOLITHIC 100/$10.00
.1 JIfCERAMIC DISC 100/$6.50
.1 JIf MONOLITHIC 100/$12_50

SIP
SIP
DIP
DIP
DIP
DIP

1/4 WATT RESISTORS
5 % CARBON FILM ALL STANDARD VALUES

FROM 1 OHM TO 10 MEG. O H M
lOpeS same value .0 5 100 pes same value .0 2
50 pes same wIue .02 5 1000 pes same value .015

* ERASES TWO EPROMS IN 10 MINUTES

: ~~~P~~~;tt.~~~mERR . loliiiIl_. .
PREVENTS UV LIGHT
FROM ESCAPING

25PIN D.SUB~.GENDER ,0
CHANGERS \ -=-

$7.95 ...

DATARASE EPROM ERASER $34.95

35V .45
35V .45
35 V .65
35V .85
35V 1.00

50V .05
50V .05
50V .05
50V .05
50V .07
50V .07
50V .07
12V .10
50V .12

WISHSOLDERLESS BREADBOARDS

DISC
50V .05 680
50V .05 .001 j.1f
50V .05 .0022
50V .05 .00 5
50 V .05 .0 1
50V .05 .02
50V .05 .05
50V .05 .1
50V .0 5 .1

CAPACITORS
TANTA LUM

15V .35 .47j.1f
15V .70 1.0
15 V .80 2.2
15 V 1.35 4.7
35V .40 10

SOCKET·WRAP I.D.rM
* SLIPS OVER WIRE WRAP PINS
'*IDENTIFIES PIN NU MBERS ON WRAP

SIDE OF BOARD
* CAN WR ITE ON PLASTIC; SUCH A S Ie #
PINS PART# PCK. OF PRICE

8 IDWRAP 08 10 1.95
14 IDWRAP 14 10 1.95
16 IDWRAP 16 10 1.95
18 IDWRAP 18 5 1.95
20 IDWRAP 20 5 1.95
22 IDWRAP 22 5 1.95
24 IDWRAP 24 5 1.95
28 IDWRAP 28 5 1.95
40 IDWRAP 40 5 1.95 '--'=------"

PLEASE ORDER BY NUMBER OF
PACKAGES (PCK. OF)

MONOLITH IC
50V .14 .1j.1f 50V .18
50V .15 .47j.1f 50V .25

ELECTROLYTIC
RA DIA L AXIAL

25V .14 1j.1f 50V .14
35V .15 10 50 V .1 6
50V .15 22 16V .14
50V .15 47 50V .20
35V .18 100 35V .25
16V .18 220 25V .30
35V .20 470 50V .50
25V .30 1000 16V .60
16V .70 2200 16V .70

4700 25V 1.45 4700 16V 1.25
CO MPUTER GRADE 44.000j.lf 30V 3.9 5

(f)
o
Z
o
a:
f­o
W
--l
W

6
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«
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MODEL
SP·1200

• EPSON /IBM COMPATIBLE
• 9 -W IRE PRINTHEAD
. 120 CPS -BIDIRECTIONAL. 80 COL.
• FRICTION AND TRACTOR FEED
• PROPORTIONAL SPACING
• CENTRONICS PARALLEL INTERFACE
• 8 CHARACTER SETS AND GRAPHICS

6 FOO T IBM PRIN TER CABLE $9.95

REPLACEMENT RIBBON CARTRIDGE $11.95

8" FLOPPY DISK DRIVES
Fo 10'0 .8 SStD D (SA/ S01 EQUIV)
ro 200-8 DStDD (SAl85 1R EQUIV)

DISK DRIVE ACCESSORIES

TEAC FD -SS8 'h HT OS/D D (FOR IBM)
TEAC FD ·55F 'h HT DS/ QUAO (f OR IBM) $99 .9 5
TEAC FD·55GFV 'h HTDS/HD IFORIBM An . 154.95
TAN DON TM100-2 OSI DO(FORIBM ) $99 .95
TAN DON TM50-2 'h HT 0$ / 0 0 (FOR IBM) $69. 9 5
MPI-B52 OSIOD (FOR IBM) $89 .95
QUME OT -142 'II HT OS,OO IFOR IBM) $69 .9 5

51/4" FLOPPY DISK DRIVES

TEAC SPECIFICATION MANUAL
TEAC MAINTENANCE MANUAL
YzHT MOUNTING HARDWARE
MOUNTING RAILS FOR IBM AT
" y " POWER CABLE FOR 51/4" FoD.
5';''' FDD POWER CONNECTORS

$139.95

$249.95

59Cea
BULK oTY 250

69Cea
BULK oTY 50

PARALLEL

PARALLEL

DISKETTES
NASHUA 51/4" CIB·2SV5 $49.95

DS /O O SOFT 59. 9 0
DUA L SUM UNE 51/4" CA BINET W/PQWER SUPPLY

OS I QUAD SOFT 534.95 CIB·2SV8 VERTICAL $209.95os HO FOR AT 549 .9 5 DUAL SlIMlINE S" CASINET W /P OWER SUPPLY

NASHUA 8" CIB·2FH8 HORIZINTAl $219.95
S S / OO SOFT 52 7 .9 5 DUAL FUll HT S" CAB INETW/ PQWER SUPPLY

0 $ /00 SOFT 53 4 .9 5

NASHUA 3.5"
3 .5 " SS /L)D r:OR MAC 53 2 .9 5

VERBATIM 51/4" \IISS / OO SO FT 523.9 5
0 5 /00 SO FT 529. 9 5

SS / DD 10 SECT OR HARD 52 3. 9 5 CAB· 2SV5 CAB -1FH5

$990
BoK Of 10

TEST EQUIPMENT FROM dDR INSTRUMENTS

DIGITAL MULTIMETER PEN DPM·1000 $54 95
AUTO RANGING, POLARITY AND DECIMAL! •
• LARGE 3.5 DIGIT

DISPLAY
• DATA HOLD SWITCH

FREEZES READING
• FAST, AUDIBLE CON­

TINUITY TEST
• LOW BATTERY

INDICA TOR
• OVERLOAD PROTEC­

TION

NASHUA DISKETTES DEALS
5'/. ' SOFT SECTOR

DS/DD WITH HUB RINGS

SP1 20

~ PRINTER BUFFERS
'"' FREES CO MPUTER FOR OTH ER TASKS

WHILE PRINTING LONG DOCUM ENTS
.. ST A N D ·A LON E DESIGN; WORKS WITH A N Y

COMPUTER OR PRINTER
.. ALL MODELS FEA TURE PRINT PAUS E

MEMORY CHECK. GRAPHICS CAPA BILITY

N A SHUA D ISK ETIES WER E JU DGED
TO H A VE THE HI GHEST POLI SH

A N D RECOR D ED A M PLI TU DE OF A NY
DIS KETTES TESTED ACCORDIN G TO

" COM PA R IN G FLOPPY DIS KS " , BYTE 9 /84

" 64 K UPGRADABLE TO 5 12K
• SPOOLS OU TPUT OF UP TO 3 CO M PUTE RS
,. lEO BARGAAPH DI SPLAYS AMOUNT OF

DATA IN BU FFER
• RESET FUN CTION CLEA RS

D ATA IN B U FFER
• REP EAT FU N CTI ON CAN

PRODUCE M U LTI PLE
COPI ES O F A DO CU MENT

...64 K UPGRADABlE TO 25 6 K
... lEO INDICATOR SHOWS VOLUM E OF DAT A

IN BUFFER

SP120P

SP120S RS232 SERIAL $159.95
* 64K UP GRADABLE TO 256K
... 6 SElECTBALE BAUD RATES. F RO M

600 B-19.2 00B

SP110P

$39.95

$99.95IC TEST CARD

• QUIC KL Y TESTS M A NY C OM M ON
IC.

• DISPLAYS PA SS OR FAIL
• ONE YEA R WARRANTY
• TESTS: 4000 SERIES CM O S,

74H C SERIES CMOS,
740 0, 74LS. 74l.. 74 H & 74S

.. DUPLICATE OR BURN AN Y
STANDARD 27 xx SERIES EPROM

.. EAS Y TO USE MENU·DRIVEN
SOFTWAR E IS INCLUDED

.. M ENU SELECTION FOR 2 7 16.
2 732 . 2732A. 27 64 AND 27 12 8

.. HIGH S P EE D W RITE ALGORITHM

.. LED INDICATORS FOR A CTIVITY

.. NO EX TE RN A L POWER SU PPL Y
N EED ED

.. ONE YEA R WARR ANTY

• FULL TWO YEA R WARRANTY
... EX PA N D YOU R 48K APPL E T O

64K
...USE IN PLA CE OF A PPLE

LANGUAGE CARD

BARE PC CARD W/lNSTRUCTIoNS S9.95

16K RAMCARD

DISK DRIVE ACCESSORIES
FDD CONTROLLER CARD 549.9 5
lie ADAPTOR CABLE 519.95

ADAPTS STANDARDAPPLE DRIVES
FOR USE WITH APPLE lie

.. REPLACEMENT FOR APPLE II
K EY B OA RD

.. CAPS LOCK KE Y, AUTO-R EPEAT
• O N E KE Y ENTRY OF BASIC

OR CP /M COM M A N DS

CIRCLE 255 ON FREE INFORMATION CARD

BAL-500
$129.95

AP-150
$99.95 1:.,--=~

~
.

MAC535 ~
$249.95 l-,.. J

· 10 0 % AP PLE li e CO MPATIBLE.
READ Y TO PLUG IN , W / SH I EL D ED
CA BLE & MOLDED 19 PIN
CO N N ECTOR

.. b~~JERELIABLE SLiMLINE DIRECT

• SIX MONTH WA RRANTY

~
r-

AP-135 ,
$129.95 I ~ · ._-
...FULL HT SH U GA RT ME CHANISM
... DIRECT REPLACEM ENT FOR APPLE

DISK II
...S IX MONTH WARRANTY

• 3 .5 " A D D -ON D IS K DRIVE
• 1 00~. M ACINTOSH COMPATABLE
• SINGLE SIDED 400K BYET STORAGE
• H IGH RELIABILITY DRIVE

HAS A UTO- EJ EC T MECHANISM
• FULL ON E YE AR WAR RANTY

.. TEA C M ECHANISM·DIRECT DRIVE

.. 10 0 % APPLE COMPATIBLE

.. FULL ON E YEA R WARRANTY

EXTENDER CARDS
IBM -PC $45.00
IBM-AT $68.00
APPLE II $45.00
APPLE lie $45.00

MU LTIBUS $86~.•00~.iiiiiiiiiiiJiii.Iiii;l

.. Yz HT . DIRE CT DRIVE

.. 10 0 % A PP LE COMPATI BLE

.. SI X MONTH WARRANTY

KB·'OOO $79.95
CAS E WITH KEYBOARD

FOR A PPLE TYPE MOTHERBOARD

.. U SER DEFINED FUNCTION KEYS

.. NUMERIIC KE YPAD WITH
CUR SO" CONTROL

• CAPS LOCK.~_"'iiiiiiiiiiii

KEYBOARD·AP
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TA-3000

~?-
J KITS

"'.I OFFER!

... ... ... .. . . .. .. .. . $65.00
. $75.00

As a result of the advanc ed techno log y, this unit can cont rol
va rious coloriull ight bulbs , the visual effect of whic h is most
suitab le in places like party, d isco, elect ronic game centre and
also in Iighting s fo r advertisement. Total outp ut power is
3000W ( IODOW/eh.) which mean s that it can control 30 pieces
of lqOW or 600 pieces of 5W colo r ligh t which is enough for
mo st usages.
Kit
Ass. w ith t ested .. .

TA-2400A ELECTRONIC ECHO AN D
REVERBERATION AM PLIFIER

KIT ONLY $25.00
You can own a stereo TV from toda y! This simulator is a
special design of using the mo st advance able mo nop loised
LS.1. It produced a superio r ana log stereo effect since the
L.S.1.Is equ alled 60 pes. of LOW NOISE FET & TRA NSISTOR.
The simulator can even help you to promote you r tel ev ision
from a normal one to a special one w ith a Hi-Pi STEREO fun c­
tio n. Our simu lator is also applicable to any othe r 'mono
sources' in cove ring it to ANA LOG STEREO. Undoubtedly, it is
the most advan ced equ ipment fo r every family, w hile it
shou ld contribute to your listening pleasure .
Ass. with tes ted . .. . . . . .. $30.00

Thi s unit combines the most adva nced computer V.L.S.1.
technique with high quality Japan Made compon ent, so it has
the following FEATURES:
It can generate v arious refl ect ion and reverberation eff ect such
as tha t in va lley and music hall. It has a 3 section effect contro l
wh ich includes reverberat ion control , delay control and depth
cont rol. Specia l effec t can be made in yo ur record tapes by
using th is model. All kinds of in fi eld sound effect can be
obta ined by skilful use of thi s control. It has LED d isp lay to
show refl ecti on and reverbe rati on .
Ass . w it h t ested . $99.85

This specially designed pre -amp lifie r includes a profe ssiona l
GRAPH EQUALIZER TONE control system and has a gain to
12dB. Frequency response extends from 5Hz to 20KHz, so even
in bad listening cond it ion it can im prove we ll. It can accept
input f rom varlouoos magnetic cart ridge, reco rd deck and
t une r, it s outp ut can be connected to all kinds of pow er
amp lifier! The following com binations are good examples.
Asse mb led w it h t est ed .. .. . . • . .. . . . . .. . .. .. .. . . $90.00

Th is amp lifier consis ts of three super low TIM di ff erenti al
stages, and Hitachi 2SJ49 12SK 134 mat ch pair " MoSFET H as
output component w hose frequ ency respo nse and transient
respons e is superio r to th e other pow er tran sistor . Therefore
thi s amplifi er sou nds clear and high fid elit y and has superior
analys is over w hole Audi o spectrum, so it is suitable for repro­
duct ing classic and mo dern music.
Kit . . .

HIGH QUALITY
MULTIPURPOSE PRE-AMPLIFIER
TA-2500

120W MOSFET POWER AMPLIFIER
TA-477

~~.~.+Q.~ ••9 ••9 ••9 ••9 • • 9 . +Q

COLOR LIGHT CONTROLLER

SPECIAL OFF~

6 diff erent kind s of usage s w ith only one meter, high accura cy
(::!:. O.1%) (±1 dig itI. high input impedance, high anti -vibrating
ab ility, the disp lay reset to zero automatically w hen the input is
av, and em ploys 100PPM/C temperature com pensat ing zener
diod e w hich im proves the accura cy and sta tionary of the
mete r.
MEASUREMENT RANGE:
D.C. VOLTAGE: l mV - l 0DOV
A.C. VOLTAG E: lmV- 1000V
DIGITAL THERMOMETER: O'C - 100'C
D.C. CURRENT: luA - 2A
CAPACITOR METER: 1pF - 2uF
FREQUENCY COUNTER: 10Hz - 20KHz
DIMENS ION : 33/ 4 " x 17/8 " x 4 ' / 16"
Kit ... .. . . . . . .. .. . . . . . . . . . . .. $29.23
Assembled with tested . . . . . . . . . . . .. $35.00

)o-++-<)-++~ ~

~
The YAMATO 4001 is a 3112 DIGIT COMPACT DIGITA L
MU LTI METER, it emp loys FE type LCD, with large figu res. Its
ADVANTAGES: High accurac y in measuring. High im pedance
assures min. measu ri ng error. One rotary switch allow s fast &
conv enient ope rat ion . 26 mea surement range enab le wider
application . Over-input indicati on & low batte ry life appears on
display. LSI-ci rcuit use provides hig h reliabili ty and durability.
Measurement possible even unde r strong magnetic field .
Not a KIT, assemb led w it h t ested . . .. .. $33.80

3% DIGITAL MU LT IMETER
YAMAT 0 4001

WE CAN SUPPLY· METAL CABINETS
AND POWER TRANSFORMERS FOR
OUR KITS! PLEASE REFER TO OUR
CATALOG.

--<a1 :............eI~I .

UNIVERSAL DIGITAL
FREQUENCY COUNTER

8M-100 is an accu rate , easy-operated digita l frequency
counter. Few pieces of adva nced, high technica l LSI inte
g rated ci rcui t are used, thu s, ci rcuit structure is reliable,
SM -loa can give you up to 8 d ig its of reso lut ion for a wide
frequ ency range of 10Hz to 150MH z. Besides, a mem orize
system is available, the last inp ut d igits can be held on the
panel , as compare to the othe r or even ob servation .
Input sensitivity : KHz range 10Hz- l OMHz 50mV rms

MHz range l MHz- 150MHz 40mVrms
Response time : 0.2 sec.
Hold : Hold the late input signal
Pow er suppl y: DC6V Batte ry or DC9V 250MA Adapto r
Asse mbled w it h t est ed . $99.00

TR-100 0·15V 2A REGULATED DC POWER SUPPLY

Output vol tage is adjustable from 0-15V DC, fw o cur rent
limi t range are available for select io n : 200m A or 2A.

* An elaborated protect ion system is specially designed , a
'BB' sound and a sparkle light wil l appea r w hen the out put is
over loaded .

* High stab ility and re liabl e resulting from emp loyi ng high
quality vo ltage regu late IC.

* Possessing king size meter make s the read ing of voltage and
curre nt more clearly and accuracy.
A refi ned case, mete r and all accessory are enclosed for both
kit and assemb ly fo rm. Most suitable fo r factory, profes­
sional or even amateur.

Kit . . . .. . . ... .. .. .. . . ... . . . . . . • .. $59.50
Ass. w it h t est ed . $«59.50

+-(>-++-o¢ I~ 0>-++-(~

MU LTIFUNCTIONAL LED D.P.M.
SM-43

TA-800

.. . $55 .38

TA-302

. . . . $25.00

.. . . . $10.00

TA-2800

. $50.00
. . . .. . . .. . . . . . . . . . $60 .00

. . . .. . .. .. .. .. . . . . . . . . . $12. 00
~I 0tt0.~

TA-503

TY-25

Kit.

SPEAKER PROTECTOR

Kit.

0-50V13A POWER SUPPLY
WISHORT CIRCUIT BREAK

Kit.

Kit , .

TA- 120

(TR-355A) 0·15V /5A

(TR-3 55B) 0·30V13A

Kit ,.

Kit . .. ...... . .. . . . . . ... .. . .. .. .. .. .. •..... •.
Ass. wit h tested

3-5A REGULATED DC
POWER SUPPLY

SOW+ SOW DC LOW TIM
PRE-MAIN AMPLIFIER

PURE CLASS IIA"
MAIN POWER
AMPLIFIER

60W VERSATILE STEREO
POWER BOOSTER

INFRARED REMOTE
CONTROL UNIT TY-41 MK3

NF-CR BI-FET IC
PRE-AMPLIFIER

WITH 3 WAY
TONE
CONTROL!

M $25 .00
Ass . with t est ed $30.00

~......~--<>-.--
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.... $34.95
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PS 10-B Prescaler .. ... $7995
wi rtdlnc ludesACacI.pltr

PR-2COUNTER PREAMP

PS-1DB 1.5 GHz PRESCALER
Exte nds the range 01 your present counter 10 1 5
GHz • 2 slage pr eamp . d iVide by 1000 cncu.t­
ry • supe r sensmv e (50 mV yp lcal l • BN C con­
nec tar s . 1 GHz In, 1 MHz out . drive any count er

PR-2 kit

The PA-2 is ideal lor measuring weak signals
from 10 to 1,000 MHz • 1I~1 .25 db ga in . BNC
con nector a e great for shl ftlOg RF • idea l
recerver/Tv pre amp$449 5 wired include.

AC adapter

BP-4 mead

CT-9o 9 DIGIT 600 MHz
COUNTER
The most versati le for less than $300. Features 3
selectabl e gate times . 9 d igi ts . gate Ind icat or
• d isp lay hold . 25mV @ 150 MHz typical sen­
stnvtty e 10 MHz timebase for WWV calibration
• 1 ppm accuracy

$1 4 995 wired include.
AC adapter

CT-90 kit. , $129.95
OV-1 0.1 PPM oven timebase 59.95
BP-4 mead pack . . 8.95

CT-1259 DIGIT 1.2GHz
COUNTER
$1 6995 wiredinclude.

AC adapte r

MINI-loo FREQUENCY COUNTER
Featu res and capabilities of count ers co sting tw ice as mu ch .
com pact . high sensitivi ty . low cu rrent drai n . very accurat e .
lead ing zero blan king . field or shop use . 1 MHz to 500 MHz
ranqe e d iode pr otect ed . 7 d ig it d isp lay

$ 999 5 BATTERY CHARGER NIC AO BATTERIES
AND AC ADAPTER INCLUDED

........... $39 .9S

............ $99.95
. ... 8.95

- - - -----
~~~!W~~~:y

TERMS: • satisfaction guaranteed' examine for 10 days: if nat pleased, return In
original form for refund' add 6% for shipping and Insurance10 a maximum 01
$10.00 • overseas add 15% lor surfacemail • COO add $2.50 ICOOin USA only l
• orders under $15.00 add $1.50 • NYresidents add 7% sales tax ' 90 day parts
warranty onail kits . 1 year parts & labor warranty onail wiredunifs.

]
RAMSEY ELECTRONICS, INC.
2575Baird Rd.
Penfield, N.Y. 14626

Ideal fo r field / bench applica tio ns, this
sco pe can display up to 15 MHz sign als.
Internal batt ery pack allows up to 2
hours operat ion on a single charge.
Featu res inc lude ' buil t-in batte ry

·.Iv.....".:..:..... charger . 5X hor izontal magnificat ion- , • I •high brightness CRT ' front panel
"\ • .;a... , trace rotator s int erna l rechargeab le
'\ '" (~.;.. - • • . ~atterypaCk

..~ ~." _._ 2500 Portable Oscilloscope

• 4499 5 include.Zhigh
quality prob es

15 MHz DUAL TRACE PORTABLE OSCILLOSCOPE

~ ---- --
II.~~~~

ALL OSCILLOSCOPES INCLUDE 2 PROBES

114·1

DM-700 DIGITAL MULTIMETER
Profe ssional quali ty at a hobb yrst pr ice . Fea­
tures include 26 d iff erent ranges and 5 func­
tions • 3 ~~ d ig it , 'h men LED d ispla y . aut o­
mat te decrme ! placeme nt . auto matic polarity$1199 5 wired include.

AC adapter

DM-700 kit $99.95
MP-1 probe set . . . . . . • . . . . . 4.95

PS-2AUDIO MULTIPLIER
The PS-2 IS handy for hlgn resol ution aucnc
resotu tron measurements. multtptres Up in fre­
quency • great fo r PL tone meas urements .
mutnptes by 10 or 100 • 0.01 Hz resolu no n &
buitt-m signa l prea mp/c onditione r

$499 5 wired

CT-70 kit. .. . ..
BP-4 mead pack . .

mm 35 MHz DUAL TRACE OSCILLOSCOPE
A heavy dut y and accu rate scope for service
as well as product ion use. Features inc lude
• wide frequency bandwidth . opti mal sen­
sitivity • extremely br ight display ' delayed
triggeri ng sweep ' hold off ' ALT trigge r '
sing le sweep . TV sync . 5X magn ification
• XY or XYZ operat ion . HF/ LF noise
reduction
3500 Dual Trace Oscilloscope

$ 4 9 995 include. 2high
quality probes

Super Sleuth
A super sensitive amp li­
fier which will pick up a
pin drop at 15 teet' Great
for monitoring baby 's
room or as general pur­
pose amplif ier. Full 2W
rms output, runs on 6to
15 volts, uses 8-45 ohm
speaker.
Comp lete kit, BN-9

$s .9S

RAMSEY 0-4100
COMPACT
DIGITAL
MULTITESTER

Siren Kit
Produces upward and downward
wail cha rac teristic of a po lice
siren . 5 W peak audio output. runs
on 3- 15 vo lts , uses 3- 45 ohm
speaker.
Complete kit. SM-3 $2.95

60 Hl TIm. B. H
Runs on 5-15 VOC Low cur rer" 125ma.) 1
moll/ mon th aC;;G\.IracyTB- 7 K'I S5.50
T8 ·7""y S9.95

•~.~ ... .

PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY CI

Tone Decod er
.A complete tone deco­
de r o n a si ng le PC
board . Featu res: 400­
5000 H z adjustable'
range via 20 turn pot, voltage regu­
lati on , 567 IC. Usefu l for touch ­
tone bu rst detecti on. FSK. etc .
Can also be used as a stable to ne
encod er. Runs on 5 to 12 volts.
Compl ete kit, TD- 1 $5.95

Power Supply Kit
Co mplete triple regulated power
supply provides variable 6 to 18 volts
at 200 ma and " 5 at 1 Amp . Excellent
load regulation. good filte ring and
small size . Less tran sforme rs,

~~q~~~.s 6~~~~e:e:~~~S_3LTS695

$4.95

Led Blinky Kit
A grea t attention get­
ter whi ch alternate ly
flashes2 jumb o LEDs.
Use for name badges,
b u tt on s , w a rning
panel lights,anythingI
Runs on 3to 15 volts.

Complete kit , BL-1
$Z.9S

Video Modul.lor lCit ~
Converts any TV to VIdeo momtor Super ~
sl able. tunable over c;;h "·6 Auns on 5-
15V eccecu SId VIdeosignal Best umt on -- -
Ihemarkel l Comp lele kll VD-l $1.95

CPO-,
Runs on 3-12 Vdc 1 wall out, 1 KHZ goo d for CPO,
Alarm, Audio Oscilla tor. Complete kit $2.95

Compact sized reliability and accu racy.
Th is LCD dig ital mu ltitester easily fits in
yo ur pocket. you can take it anyw here.
It featur es full over load protection . 3'h
dig it LCD readout . recessed input
jacks ' safety probes ' diode check
fu nction ' 2000 hou rs batte ry li fe

$ 229 5 test leeds and
batte ry includ ed

Mad Blaster Kit

MB-1 Kit

Produc es LOUD ear shattennq and
at tenuon gelling siren like sound .
Can sup ply up to 15 watt s of
obnOXIOUs audio . Runson 6-15VDC

Whisper Light Kit
An in terestin g kit. small mi ke
picks up ~ounds and co nve rts
th em to l igh t. T he loude r the
sou nd . the brig hte r the ligh t.
Inc ludes rruke . co ntrols u p 10
300 W. runs on 110 VAC

Comp lete ki t, WL-l
$6.9 s

Color Organ
See music come
alive! 3 different
lights fl icker with
music . One ligh t
eac h fo r, hi gh ,
mi d - range a nd
lows. Each indi­
vidual ly ad just­
able and drives up
to 300 W. runs on
110VAC.

Complete kit,
ML-1
$8.95

NEW RAMSEY
1200VOM
MULTITESTER

30 Watt 2 mtr PWR AMP

Check transistor s, diodes and LEOs
with this prof essional qualit y meter.
Othe r features includ e. deci bel scale .
20K volt mete ring system ' 31>" mir­
ro red scale . po larit y switc h • 20
measuring ranges . safety probes .
h igh impact plastic case

$1 995 testleads end
batt ery included

MINI KITS-EASY TO ASSEMBLE, FUN TO USE
BEGINNERS & PROS WILL HAVE A GREAT

TIME WITH THESE KITS

Save 530 on the
RAMSEY 20MHz
Dual Trace
Oscilloscope
Unsurpassed quality at an
unbea tab le pr ice , the
Ramsey oscilloscope com­
pares to others cost ing
hund reds more. Features
inc lude a com ponent test­
ing ci rcuit fo r resistor.

capacitor, digital circu it and diod e testing . TV video sync fi lte r . wide band~
wi dth & hig h sensitivity . internal graticu le • front panel trace rotator . Z axis
• high sens itivity x-V mod e . reg ulated power supp ly » built- in cali brator »

rock soli d triggering $ 36995 highqualily hook on
Was $399.95 NOW ONLY probe. included

FM Wirel ess Mike Ki t ~
Tansmi ts up to 300' to
any FM broadcast ra-
cno. uses any type of
mike . Runs on 3 to 9V. Type FM·2
has added sensitive mike preamp
stage.

FM-l Ki t $3.95 FM-2 KIt $4.95

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic whip antenna- BNC plug . . $ 8.95
High Impedance probe, light loading . . . 16.95
Low pass probe, audio'use , .. , 16.95
Direct probe, general purpose use . . . . . 13.95
Tilt ball, for CT-70, 90, 125 3.95

~~~p~~~~g~I~~~:::;a,;if: ~Ms~I~~;
signa l up to 300 yards with excep­
tion a! audio quality by means of Its
built in elect ret mike. Kit inc ludes
case, mik e, on-o ff swi tch, antenna,
battery and super instruct ions,This
IS the finest un it available
FM-3 Kit $14,95
FM-3 Wired and Tested 19.95

Universal Timer Kit

Provides the baSIC parts and PC
board required to provide a source
o f pre c ision liming and pulse
generat ion. Uses 555 timer IC and
Inclu des a range o f parts fo r most
timing needs.
UT-5 Kit 55.95

FM
MINI
MIKE

TR- 1, RF sensed T-A relay ki t

Simple Cla ss C powe r amp features 8 times power ga in . 1 W
in for 8 out. 2 W in lor 15 ou t, 4 W in for 30 out. Max ou tpu t
of 35 W, incred ib le value , co mplete wit h all part s, less case
and T-A rela y.
PA-1. 30 W pwr amp ki t

CIRCLE 70 ON FREE INFORMATION CARD
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Multipurpose fourteen piece nut
and screwdriver set.
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.. 44

. . . . . 112

.... .. . II I

.... . .. CV3

..86

.... .. . . ... 130

. CV2

. . . 32

.... .. .. .. .. 99

Radio Shack . ..

Probemaster

Spartan Electronics

Tektroni x .

Test Probes .

Toroid .

Pomona .

Pacific Cable . .

Prof. Diving School of N.Y.

Quint ec . ...

RAG Electronics . .

Ramsey . .

Regency ..

Sar atoga Electronics .

Sibex .

.. . 8

. . . 28

NewTone 42,43

NRI. .

NTS .

Pacific One. . . . . 87

Philips ECG 85

Phoenix Institute of Technology 22

SALES OFFICES

EAST/SOUTHEAST

Stanley Levitan
Easte rn Sales Man ager
Radio-Elect ro nics
500-B Bi-Co unty Blvd.
Farmingda le , NY11735
718-428-6037, 516-293-3000

MIDWE5T!Texas/Arkansas/Okla ,

Ralph Bergen
Midwest Sales Man ager
Rad io-Electronics
540 Frontage Road- Suite 339
No rthfie ld , IL 60093
312-446-1444

PACIFIC COAST/ Mountain State s

Marvin Green
Pacific Sales Man age r
Rad io- Electronics
15335 Morr ison St.-Suite 227
She rma n Oaks , CA <n403
818-986-2001

ADVERTISING SALES 516-293-3000

Larry Steckler
publish er

Arline Fishman
adv e rtising coo rd inato r

Sheiii Weinman
adve rtising associate

Lisa Strassman
cred it ma nage r

Donna Sala
cred it associate

Naom i Matten
adv e rtising ass ista nt

Print Products International 104

U.S. Instrument Rentals 27

Wavelek 14

Wm B. Allen 89

Gernsback Publications, Inc.
500-B Bi-County Blvd.
Farmingda le, NY11735
(516) 293-3000
Preside nt : Larry Steckle r
Vice President : Cathy Steckler

272,273 O.K. Indu stri es. . . . . . . . . . . 23.25

274 Omnitron . . . . . . . . 12

271

118

68

258

101

276

264

283

282

126

78

70

278

259

289

75

260

123

287

286

262

103

. . . 87

. 86

.99

S25 0
54 50
56 00
se 50

512 00
5t25 0

... 115

.. . . . . 15

122,123

to 75 00
76 00to ~50 00

251 00 to 50000
501 00 to 750 00
75100 to 1000 00
Over 100000

Dealers Welcome
Prices subject to change without
notice. COD 52.00Extra
We accept MC Visa Amex. COOl w510
deposn) Shlppmg charges as touows

Store Hours:
Mon-Fri 9-6 Sat. 9:30-5

(516) 499-9500
TELEX: 551427 SPARTAN

PHILIPS REMOTE CABLE
CONVERTER~

$121.95'~
• Micro computer technlogy • Quartz
controlledIC's lock In picture& prevent
dntt • 60 channel selection . Programmable
timeon& 011 • 24hour LEOdigital
clock . Favonte channel memory & recall plus
scan . Wirelesshand held "mfra-red"
transmitter system • Automatlc nne
tune . Adaptable to anybrand
television • One yearwarranty service

GENERAL INSTRUMENT
58 Channel Remote
Contro ller LCC.58

~
$75.95~

• On/off fine tune~
• Wireless
• Installs in minutes

JDR Instruments

JDR M icrodevices .... .

JDR Microdevic es 124.125

JDR Microdevic es 126

Jameco . 118.119

James Walter Satellite Rec. . .. 87

Jan Crystals . . . . . . . . . . . . . . . . . . . . . 32

Joseph 101

MCM Electronics 121

Mark V. Electronics . . . . . . . 128

McGraw Hill . .3 9.74

Micro·Mart . . . . . . . .. . . . . 110

Mouser 25

J&W .

Etronix 25.107

. 38

Fluke Manufacturing . . . . . . 7

Fordham Radio 13.CV4

Grantham College of Engineer ing 103

Halix . . 109

Hameg . . . 95

Heath . . . . 17,57

Intek Electronic s . . . . . .. . 87

Engineer ing ADMart .

Etco 116

EMCO .

Firestik II .

Elephant Electronics . .. .

$33.00

270

117

87

257

269

86,277

265

65

59

113,253

254,255

256

114

124

104

268

284

111,252

100

261

120

XCELITE

RS232 TRANSMISSION
LINE TESTER~>-

$18.95~
Features: •Maleto Female connector for
easy insertion into RS232 Line ' Test 7
Lines (TO,RD, RTS,CtS, DSR, CD, DTR)
using LED 's to indicate status of each
•Directly powered by RS232 Line noAC
power needed.

HAYES
Smartmodem 1200

$39D.9~
• Fullor Half Duplex
• 300 BPS or up to 1200 BPS operation
• Auto Answer and Auto Dial
• Connects directly to telephone lines

. .. . . 36

.. .. 104

. . .. . . . 86.87

NEW 12"
DIAGONAL
MONITOR 01

Green
• Monochrome display $90 95
• Composite video .
• 80 characters & 25lines Amber
• 700 line resolutionatcenter $95 95
• Non-glare CRT .

Deco Indu stries . . . .

Deltax Dynamic 87

Dick Smith Electronics 96.97

Digi-Key . . . . . . . 127

Digital Research Computers 114

Digitron 114

Diplomat Int ernational. 38

Elect ronic Parts Outlet. 120

Beckm an Indu stri al ... .

Beck tron .

Buyus .

C & S Sales .

Cameo Enterprises .

C.O.M.B. ..

Coop's Satellite Digest . .

Copper Electronics .

Cost Effective Components

. . . . . . . . 37

. . .. . 24

... . . . . . ... . 86

.. 80

18

. . 23.87

.. . 93

.. 34

Communications Electronics 3.83

.. 84

Command Productions .

All Electro nics I 13

Amazing Devices 116

B&K Precision . . . 26

CIE ..

DatagardDG115S provides asingle-stage
spike filter anda single-stage noise filter
to protect against moderate and cata­
strophicspikesandvirtuallyallunwanted
noise intereference coming through the
wall outlet

• Control Ranges 600 F. 700F. 800 F
• Change temperature by simply

changing the heat sensing tip
• Safefor IC Soldering
• Storage Tray lor extra tips and tip

cleaning sponge withreceptacle
• Comes with ;tOO screwdriver tip700F.
• 3 wire4.5' longcord

SGL WABER DATAGARD
Spike & Noise
Suppressor ~~

$37.95 ' <.>o~
PROTECT YOUR COM- -' ~clo­
PUTER WITH OATAGARD

267,266

280

57

285

263

127

251

95

82

79,290

107

72

77

98

281

53

279

Free Information Number Page
288 A.I.S . Satellite 87

108 AMC Sales . . 34

76 AP Products . . . 9 1

Advanced Electronics 33
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3% Digital Multimeters
FEATURES • DC Voltage 100 uV - 1000 V • AC Voltage 100 uV · 750 V • ACIDC Current
200 uA · 10 Amps • Resistance 20 Megohms • Capacitance (DVM 636/638) 1 pF - 20 uF
• Overload Protection • Auto-decimal LCD readout • Polarity indication • 300 hour
battery life with 9V transistor battery • Low battery indication

. 0.5% DC Accuracy
• Highest Quality
• Highest

Performance
• Lowest Prices

SCOPE
HAND-HELD DIGITAL

CAPACITANCE
and

MULTIMETERS

8 functions, 37 ranges .
Capac itance measurement
included.

Model DVM·636

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

Model DVM-638

$7995
7 functions, 32 ranges .
Transistor measurement
included .

Model DVM-634

$48 75
Model DCM-602

$6995
3V2 Digit Capacitance Meter
8 ranges with full scale values to 2000 uF . .
FEATURES • Broad test range - 1 pF to
2000 uF • LSI circuit provides high
reliability and durabi lity • Lower power
consumpt ion • Crystal time base
• Protected from charged capacitors
• Frequency range - 800 Hz to 8 Hz

ASK FOR FREE CATALOG.
Money orders , checks accepte d. C.O.D .' s require 2r% deposit.

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

FOR ORDE RS ADD
525·5100 54 .50
5 10 1·5250 56 .00
5251 ·500 . 58.00
5501 ·750 510.50
575 1,1.000 $12.50
5 1.001,1500 516.50
51.501 ·2000 520.00
52.001 an d Up 52500


