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You can’t judge a scope
by its cover.

When you look at our simplified,
practical internal design, you
see why the Tek 2200 Series
delivers unparalleled higllh
performance and reliability in
the field. You get quality that's
unmistakably [ektronix in scopes
so advanced, they cost you less
to buy and own.

Through an innovative new con-
cept in scope design we reduced
the number of mechanical parts
by 65%. Reduced cablng
90%. Virtually eliminated board
electrical connectors. And elimi-
nated the need for a cooling fan.

The result: a scope with
designed-in simplicity that
increases reliability as it cuts
downtime and repair costs. All of
which means oculstanding value in

“Prices F.O\B. Beaverton Ore?m
!Ia-year warranty e c?: ”:ldﬂaoﬁ;‘e‘gc Szgoo

DL IOSCODes Pur atiet 1 OOES
e UL Taieg, COA 2 VOE aghoved

a compact. kightweight package
that your service technicians will
appreciate.

Plus. you get a selection of per-
formance to precisely match your
needs. There are the 60 MHz
single time base delay 2213A at
$1275* and the 60 MHz dual
time base 2215A al $1525” And at
100 MHz, the dual lime base
2235 at $1750° and (he 2236
with an integrated counter/timer/
multimeter at $2650?

The industry’s first three-year
warrangft is testimony to
Series dependability. Adding
value to vaiue are a variety
of optional service plans that can
economically extend this cover-
age !ofive years.

Consider what you're paying

Cogynight © 1985, TenTrone. Inc. All oghls esarvd TTA-517-1

Pnces sutnect 1o change
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now In downtime, in service, In

back-up scopes. On the bottom

line, a Tek 2200 Series scope will

save you meney, time and trouble

now and in the years to come.
Contact your Tek Sales

Engineer for a demo today. Or

call 1-800-426-2200), Ext. 201.

In Oregon, call collect:

{503) 627-9000. Ext. 201.
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SPECIAL 49
SECTION:
AUTOMOTIVE

ELECTRONICS

53

ELECTRONICS EIN THE PASSENGER
COMPARTMENT

Navigation systems, multicolored liquid-crystal
dashboard displays, and touch-screen CRT's
will look right at home in your next car.

RADIO

102 ANTIQUE RADIOS
All about antennas and
grounds. Richard D. Fitch

Marc Stern

ELECTRONICS UNDER THE HOOD
Underhood electronics aren’t glamorous and
don‘t make car look better, but they can make

VIDEO

6 VIDEO NEWS
A review of the fast-
changing video scene.

it perform better, safer, and more reliably. David Lachenbruch
Mare Stern 67 COMB FILTERS FOR
BUILD THIS 59 IC TESTER YOU; v )
This test instrument can be used to test your Part 2. A |°°l at 3"'b 4
digital 1C’s and check your digital circuits. It experimenta bcqnd’l lter
makes a great learning tool as well. that you Cal'll( uild.
David H. Dage Neil W. Heckt
78 BUFFER/CONVERTER FOR YOUR PRINTER COMPUTERS
Part 2. This month, we expand our 64K printer | euiowing  COMPUTER DIGEST
buffer/converter so that it can be used to e 92 Touch Screens, Voice
program EPROM's. Bill Green Reproduction, and More!
81 PC SERVICE
Now you can use PC foil patterns right from ER(SP%I;?SENT
the magazine page!
€ Rab 32 Mastertech Laboratories
TECHNOLOGY 12 SATELLITE TV Microlab 1 Digital
Digging deeper into the signal scrambling Laboratory Course
issue. Bob Cooper, |r. 35 Video Interface Products
90 ROBOTICS Hybrid-8 Special-Effects
Building a programmable moving platform. Generator
Mark ). Robillard 38 MaxiGuard Black Max
Champi
CIRCUITS AND 63 DESIGNING DOUBLE-SIDED PC BOARDS SipiemAto dan
COMPONENTS Here are a few hints to help make the job
easier. Robert Grossblatt DEPARTMENTS
71 DESIGNING WITH DIGITAL tC’S 124 Advertising and Sales Ofifices
Part 6. What shift registers are and how they 124  Advertising Index
work. loseph ), Carr
94 DRAWING BOARD 125 Free |nf0l'mal|0n Card
Designing microprocessor circuits. 16 Letters
Robert Grossblatt
96 HOBBY CORNER 104 Market Center
How to use relays effectively. 46 New Products

Earl “Doc” Savage, K45D$S

4 What's News
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COVER 1

If you think that the automobile won't
change much as the years pass, think
again! Our special section will show you
that electronics will change the way you
drive. Navigation systems will display your progress on maps as you
go, and multicolored liquid-crystal dash displays will become com-
monplace. Multiplexed wiring schemes will allow more sophisticated
functions to be included in your car, but will actually make problems
easier to find because your car will be able to diagnose itself!

Although the electronics under the hood aren't as visible, they are
at least as important. Cars will run cleaner and more efficiently under
microprocessor control. Monltor systems <an keep track of perfor-
mance and keep the driver well informed of any problems. Our
special section on Automotive Electronics begins on page 49.

NEXT MONTH

THE OCTOBER ISSUE IS

ON SALE SEPTEMBER 5

MULTIPLE-OUTPUT POWER SUPPLY

Here's a six-output supply that you can build for your
workbench. It includes two sets of dual-polarity sup-
plies and two voltage-reference outputs.

BUILD AN IC TESTER/ANALYZER
In Part 2, we'll put the IC tester to work on your digital
IC’s and circuits.

MULTIPATH RECEPTION
it causes ghosts on your TV and poor stereo reception
on your FM receiver, But there are ways to beat it.

ADD A REMOTE CONTROL TO ANYTHING
Two IC's from Motorola make it easy.

A PLYWOOD SATELLITE DISH?
Theory says it's possible, and an experimental dish
confirms it.

AS g senvce 10 racers, Fadio-Elctrorucs pUblishes availdble DHNS of mormabon rtating O nesw Sworthy products, technigues
and scwentihc and lechnological deariopmants Bacause of POSsibie vanances I he qually and condtion of matenals and
wOrkman3ng usad by reloers, Fuc-Ewctronics declaims zny responsitulny for the S and proper funclioning of mader-ouil
projects based upon Of from plans oF iINfofmancn publishe<d in s magazing

Since some of he m?nmi and described iy RADIO-ELECTRONICS may nyate 1o of be cowered by US. paents
RADIO-ELECTRONICS disclams 2ty habelity fof 1ha infringemeni of such patents by the making. wsing, OF sellng of any such

equipmen! of arcurtry. and 3UQQesis that anyore interesied in Such Projects consull i Paten! aflciry
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Huge Gemsback (1884.1967) founder
M. Harvey Gernsback, cditorin-chief
Larry Steckler, EHF, CET, publisher

EDITORIAL DEPARTMENT
Art Kleiman, editor

Brian C. Fenton,
fechnical editor

Carl Laran, \WB25LR,
associate editor

Robert A. Young. assistani edilor
lulian S, Martin, editorial assockate
Byron G. Wels, editarnial associare
lack Darr, CET, service editor
Robert F, Scolt,

semiconductor editor

Herb Friedman,
commumications editor

Earl "Doc” Savage, K4SDS,
hobby editor

Bob Cooper, |r, satellite-TV edhtor
Robert Grosshlatt, grcults editor

David Lachenbruch,
contnibuting editor

mark L Robiilard. robotics editor
Bess Isaacson, editorial assistant

PRODUCTION DEPARTMENT
Ruby M. ¥ee, production manager
Roberl A. W, Lowndes,

editorial production
Karen Tucher. advertising production
Geoffrey 5. weil. production traffic

CIRCULATION DEPARTMENT
facqueline P, Weayer,
girculation director
Rita Sabalis,
assistant circulation director

dcqueline Allen, CirCulation assistant

Radlo-Electronics Is Indexed In
Applied Sclence & Technology index
and Readers Gulde to Periodical Liter
ature,

Microhilm & MIcrofiche editions are
available. Comact circulalion depart-
ment for details.

Advertising Sales Offices lisied
on page 124,
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NEW!
uniden
Beancat

¥
eq ev\cg_@)

Scanners

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

NEW! Regency? MX7000-J
List price $699.95/CE Price $424 00/SPECIAL
10-8ang; 20 Channal @ Cryatailnns @ AC/DC
Fraquancyrange 25-550 MHZ cantinuous coveriige
and 800 MHz 1o 1.3 GHZ continuous COverage

In addltion to normal scanner listening, the
MX7000 oHters CB, VHF, and UHF TV audio, FM
Broadcast. all aircrajt bands {civil and mllitary),
800 MHz communications, celiular telaphone,
and when connected to a printer or CRT, satellite
weather pictures. It you jus! need continuous
frequency coverage of 25-550 MHz. order the
Regency MXS000- 4 for only $329.00 each.

NEW! Regency® MX4000-J

Lisl price $629.95/CE price $299.00/SPECIAL
Muiti-Band, 20 Channal ® No-crysial scannar
Search @ Lockouf @ Priority 8 AC/DC
Selactabis AM-FM modas @ LCD dispiay
Bands 30-50. 118-136. 144-174, 440-512 800-050 MHL
The Regency MX4000 1s gives coverage In the
standard VHF and UHF ranges with the impor
tant addition of the 800 MHz. and aircratt bands
11 leatures keyboard eniry, multifunction liauid
¢ryslal display and variable searchincréments.

NEW! Regency® Z60-J

Lisl pricé $379 95/CE price $218.00/SPECIAL
8-Band, 80 Channel @ NO-crysial scanner
Bandg 30-50. 88:-108, 118- 10, 144-174. 440-512 ATHZ
Cover your choice of over 15,000 frequencies
on BO channels at the louch ol your finges.

Regency® HX-650P-J

List price $189 95/CE price $89.00/SPECIAL
5-Band, & Channel 8 Handheid cryataiscanner
Banas 20-50. 1468-174, 450-512 piH2

Now, Communications Elecironics Inc, offers a
speclal package price on lhe Regerncy HX 650
scannerand the following items lor only $94.00.
Youget the Regency HX-650 scanner. a sl of4
AAA nl-cad batiertes, the MA-506 camrying case,
aix crystalcertificates, AC adapter/chargerand
flexible rubber antenna for only $99.00 per
package plus $10.00 shipping/handling.

Regency
RH250

NEW! JIL SX-400-J

Lisi price $799.95/CE prica $480.00/SPECIAL
Mutti-Band, 20 Channal e No-crytialScanner
Bearch # Lockout ® Priorlly & AC/DC
Fraquency range 26-520 MHL conlinucus coverape.

Wath Gplionaily $Qipped RF converters 180KME-D 7 GHE
The JiL SX-400 synthesiz®d scanner 1y designad lor
COMMErtial and Professional moniter users 1hal de-
mand featuréa notfound In ordisnary scanners The SX-
A00 will covar from 150 KHz 10 3.7 GHE with RF
convertars Crder the [0llowing RF convarters tor your
SN-400 scarnsr. AF-1038-J 81 5259.00 each 1or
frequency range 150 KHEZ - 30 MHE USH, LSE, CWand
AM.[CW Tliter required Jor W skinal reception); RF-
5080-J 815139 00 sach ior 500-800 MHE., RF-8014- .}
at $199.00 each for BOO MHz -1.4 GHZ Be sure to
also order ACB-300- al 558.00 aach which is an
anlenna conlrel box for connection ol the RF convaners
Add $3.00 shipping for sach RF convertar of anienna
control box. H you nasd {uriher indormation on the JIL
scannera, contact JIL dieacily a1 213-926-87 27 of wnite
JIL at 17120 Edwards Road, Cerrilos, Califoinin 90701.

SPECIAL! JIL SX-200-J

List price $499.95/CE special price $158.00
Muit-Band=-18 Channel & N ryaiai Scanner
Fraguency range 26-38. 108-160. 380-514 MHz

The Jil 8X-200 scanner lunas military, F.B.L, $pace
Satellites, Police and Fire, Drug Enforcemeni Agencies.
Deterse Dapanment, Aaronautical AM band, Aero
Navigation Band, Figh & Game. immigration. Param adics,
Amateur Radkd, Juslice Deparment, Siate Department.
plus other thousands of radio IreQuencies most olher
scanners can'l pick up. The SX-200 has seiectable
AM/FM receivart circuits, Iri-Bwlich aQueich seltings -
si0nal, audio and vgnal & gudig, Muthoard AC power
supply - OC at 12 volts built-in, Quariz clock - bright
vACUUM 1IOTeBCent biue readauts and dimmer, dual
level a3oarch apeeds. trrievel scan oelay switches, 16
MAaMory Channels in two Channels hanka, recevea fine
tune [RM + 2KHE. dual level RF gain sattings =~ 20 db
pad. AGC 1est points 1ot optional signal strengih meters
Allin &Il the JIL SX-200 gives you more [eslurasior the
maney than BNy other BCANNEr currenily on sals Order *
yout JIL SX-200 scannet a1 this special price tndey.

Regency® HX1000-J

List price $329.95/CE price $209.00
8-Band, 30 Channe! @ No Crysial scenner
Search ® Lochkout ® Pricrity @ Scap delay
Sidailt Hguid cryatal dispiay & Diglial Clock
Frequency range: 30-50, 144-174, 446-512 MHL
Tha new handheld Regency HX1000 mnnerlslul[z
keyboard programmabla for the ultimal®in versath
ity. You can scan up {030 channels at 1he sama time.
Whan you activate the priarity control you automat-
icalty overnde all other calls to isten toyour favorite
irequency. The LCO display s even sidaiit ior night
use Order MA-258-1 rapnd charge drop-in battery
charger lor $79.00 plus $3.00 shipping/handling.
Inciudes wall charger, caffying case, beil clip,
flexibie antenna and nicad battery. Order now.

NEW! Bearcat® 100XL-J

List price $349.95/CE price $229.00
0=Band, 10 Channel @ Priority @ SBcan Delay
Basarch ® Limit @ Hold ® Lockout ® AC/DC
Fréquancy range* 30-50, T18-174, 4068-512 MWL
The world s st no-cryst1al handhald scanner now has
8 LCO channel dispiay with backlight for low lignt use
and wircrai band coverage st the same low price Sizeld
1% 2 W £ 27" The Baarcal 100XL has wide fraquency
coverage that includes all Public service bands (Low,
High, UHF and "T" bands}, the AM aircrah band, 1he 2-
meter and 70 cm. smateur bands, pies mibtary and
fedaral governmant frequencees. YWow.. whal 8 sCanner
Inciudad in gur low CE price s sturdy Carrying case.
earphone, battary charger/AC adaptar, six AA nkcad
battanesand lexibie sntenna Ordér your SCARNEr Now.

NEW! Regency® HX2000-J
Thae World's Firs! 800 MHz. Handhaid Scanner
List price $568.95/CE pPrice $299.00/5PECIAL
7-Band, 20 Channai @ No-oryalal scannar
Priority conirol ® Saarch/Scsn ¢ AC/DC
Sidallttiquidcrysiaidispiay ® MemOry backip
Bands: 118-136, 144-174, 440-512, 800-950 MHz
The HX2000 scanner operates an 120 AC or B VDC.
Scans 18 cnanne)s per second Sue 3" x T° x th.
InCiudes wall charger. carfyihg caaa, belt oip, llexible
antonnaand nic ad baliers Selectable AM/FM modes.

MX4000

MX7000
CIRCLE 79 ON FREE INFORMATION CARO
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NEW! Bearcat® 800XLT-J

List price $499.95/CE price $329.00
12-Band, 40 Channe! @ No-Crylial scanner
Priority conirol ® gewrch/fcen @ AG/DC
Bands: 25-54, 118-174, 404-512 808-012 stz
The Uniden 800 XLT recelves 40 channa s i wobanks
Scans 1% channsispersacond Size 09" xdv z 120"

OTHER RADIOS AND ACCESSORIES

Penasonic RF-2800-J Shorware receorer. 17900
Panascnic AF-B300-J Shortwive recener. . ... 518500
RORS-J Unioen Remale mount Aadas Detector. .. $139.00
BC 300-J Bsarcat 50 channel sClnoer | J44.00
BC 20/20-J Ssarcef 40 Chancs] BCEn . $274.00
BC 210%W-J Bearcalt 20 Channdl scancer .. $219.00
BC 240-J Bes:cal 1€ channgl mobie 3canner -. . 5274.00
€C 201-J Bearcaf 18 channal BCBNNET 5189.00
BC 140-J Bparcat 18 channel acanner 318400
BC-WA-J Searcar Weather Aer™ 9.00
DX1000-J Bearcsr ghortwave réCHivr $459.00
PC22-0 Unrten remots mouni CB trAnSCeiver . 399.00
PC58-J Uniden motek mount CB [ranscsnar. 59,

Z10-J Regency 10 channel Bcanner $139.00
Z30-J Regency 30 channel scann®r. 5154 00
Z45-J R®Gancy 45 chiinnei scanner, $175.00
MX3000-0 Ragency 30 chance scanmet 18900
CA403-J Aegency 4 channel scanner . 186 00
A108-J Aegency 10 CRANNEL BEaNn#T. : $99.00
AM230B-J Regency 10channel YHF traniCamvid  $324.00
AULBOS-J Regency 10 channel UMF tranacere . $440.00
APHA10-0 13 ¢h handhelt no-CTyStaliranscves . . 339000
BC10-J Ballery chasQer for Repency APHA10. ... 37600
MaZ58-J Drop-in charQer for HX1000 scanner ... $73.95
MAZST-J Cigaretts nghier cord for HX1D00 . ... 51995
MA258-J NrCad barery pack for HX1000. 32495
EC10-J Prog q ool for Reg ¥ RPH410. .. $20.00
SMAHLSY-J Service man lor Regency RH280 . 320 00
SMAUT50-) Service man tor Regency AUISO ... $20 00
SMAPHA 10-) Service man fof Regency RPH410 ... $20.00
B-d-J 1.2 ¥ AAA NrCad batternies (set of loun . ..... . $9.00
A-135C-J Crynial cyrtificale . 1300
FB-E-J Frequency Directory for Easlern Usa. . 51200
FB-W-J Ficquancy Directory for Weslemn U SA . . $1200
Y8G-J "Top Secret” Regatry of U S Gowt Freq ... $16.00
YIC-J Tachniquen lor Intercep!ing Comm $18.00
RARF-J REirOad frequency dwectory . $10.00
CIE-J Covan injefligenct Elacl Eavesdooming .. 515,00
ASQ-J Mage# maounl mobile 3canner Bntenna .. . 335 DO
ATO-J Bate stathon SCANASr Anlenna . .- 335600
USAMM-J MAG mount VHF/UKF ant w/ 1'“&". $19.85
USAK:-J %" nole mount YHF/URF anl wi 17 cabe. . $38.9%

USATLM-J Trunk g moun! YHF/UHF antenns . ... $35 95
Add 33 00 shODIQ 100 B ACCOS 30183 OFC o0 81 TP sum & tima.
Aco 512,00 apoing par shortwav e feceve

Add $7.00 shipping per scanner and $3.00 per antenna

BUY WITH CONFIDENCE

To getl the faatest dellvery lrom CE Ol Bay 4Canner,
send of phone your order directly to dur SChnner
Scannee DistribUton Center” Michigan residenta please
adc 4% sales tX ot supply Your 1ax LD number, Wrtten
purChase orders are accepled from apbroved Qow
srmmeni agencios and Mosl well raled firms a1 & 10%
Burchanp® tor net 10 Ddiing. ANl sales arm Subiec! o
availabdity, poceptance and vanhcation. Al sales pn
accesscries ary final Prioss. terma and spacicatons
are subiect B Change withoul nobice. Al pces are in
U.S. dollars Oul af sock items will ba Paced on back-
ordar autom sHcally uniess CE @ insiructed ditterenlly.
A 5500 adcitonal handling fee will be charged loc il
oftders with & merchandise tota) under $50.00. Ship-
menia arg F.O.8 Ann Arbor, Michgin. No COD's Most
products Thael we 381 have & manuf&Ciurer® waitanty.
Free cophes of warrantion on these progucth are avail
able pror 15 purchase by wnting 10 CE Nor-cerlifind
chachks require Dank clegrance.

Mail ordars to: Communications Electron
ica” Box 1045, Ana Arbor, Michigan 48108
LL.8.A. Add $7.00 per scanner for U.P.S.ground
shipping and handling in the contlnental U.S.A
For Canada, Puerto Rico, Hawail. Alaska. or
APO/FPO delivery, shipping charges are three
fimas continental U.S. rates. ! you have a Visa
or Master Card. you may call and place & credit
card order. Order tolkiree In the U.S. Dial
BOO-USA-SCAN._ In Canada. order tot-iree by
caliing 800-221-2475. WU| Teiex CE anytime.
diat 67 1-0155. If you are putside the U.S. orin
Michigan dlal 313-973-6888. Order l0day.
Scanner Distrbulkon Cenrer™ and CE logon are lrdde-

marks of Communicanons Eiectromcs tnc.

t Bearcaripa foqmoml & _uun«nc...

it Regercy W & iederalty 109 of R
Elecironics inc AD 081785

Copyrigh! ® 1985 Communicailons Electronica

Forcreditcard orders call

1-800-USA-SCAN

A COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.0. Box 1045 O Ann Arbor, Michigan 48106-1045 U 5 A
CallBOO-USA-SCANoroulaide U, S 4. 313-973-88848

5861 H3gW3143S
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WHAT’S NEWS

Equipment protection system
removes motive for theft

A US patent has been issued for
a new electronic-equipment sys-
tem that the inventor believes will
drastically reduce theft of comput-
ers, TV's, electrically tuned radios,
or any other equipment that incor-
porates microprocessors. Called
the K-circuit Lockout after its in-
ventor, Norman Kaish, it prevents
equipment that has been stolen
from operating. Thus it removes
the very motive for theft—nobody
wants or can sell a piece of elec-
tronic equipment that doesn’t
work.

THIEVES ARE DISCOURAGED from even
making an attempl lo steal this radio. "No-
body will buy a radic or TV that doesn’t
work.”

The K-circuit Lockout is built
into the equipment, and provides
an entry code without which, the
equipment will not work. {Actually
two codes are used, a complex
oneinserted by the factory and the

owner's personal code, which the
owner can change at will.) Any loss
of power to the protected unit,
whether by pulling the plug, cut-
ting wires, or opening a circuit
breaker or fuse in the line, dis-
ables the equipment. When
power is again applied, the equip-
ment will not work until the owner
has keyed in his personal code.

The new system will be licensed
to electronics manufacturers by
International Electronic Tech-
nology Corporation of Far Rock-
away, NY, owners of the patent.
President Norman Kaish believes
that it will add less than $5 to the
price of any item to which it is add-
ed.

RCA signs up to service
Commodore computer gear

Under a recently signed agree-
ment, RCA Service Co. will
provide nationwide warranty ser-
vice on Commaodore compulers,
disk drives, and color monitors.
The company will also provide
after-warranty service and will of-
fer long-term service contracts on
the above mentioned Com-
modore equipment.

The Third-Party Maintenance
(TPM) agreement is part of a major
reorganization and expansion of
Commodore’s customer service
and support system. It is also part
of RCA’s national expansion of its
current computer service exper-
tise. Equipment covered by the
agreement includes Commodore
models C16, C64, Plus 4 and VIC 20
computers, Ci541 disk drive and
C1702 color monitor.

A walk-in facility for Com-
modore customers and non-ser-
vicing retailers will be located in
each of RCA Service Co's 158
branches; those are located
throughout the United States.

WWWwWwW americanradiohistorv comm

Violin bow may be
replaced by computer?

In experiments believed to be
the first of their kind, Professor
Gahriel Weinreich of the Universi-
ty of Michigan and Rene Causse of
the Institut de Recherche et Coor-
dination Acoustique/Musique, in
Paris, have used a computer to du-
plicate successfully the vibrations
a violin string produces when
bowed.

Weinreich points out that to
make a metal string vibrate by
electrical means is simple. But the
action of a string being bowed is
different from that of a string
vibrating under the influence of an
electric force. That is because of
the special interaction of the
horsehair bow and the string.

By mounting an electronic mo-
tion sensor near the string, feed-
ing its output to a computer, and
programming the computer to
produce immediately the right
current to send through the string,
Weinreich and Causse were able
to make the string vibrate correctly
without a bow. They call the ex-
periment the “digital bow.”

“l can see a situation where a
violinist's left hand might be in its
ordinary position on the finger-
board, while his right hand would
be operating the computer con-
trols instead of holding the bow,”
says Weinreich. “Such sounds are
especially interesting musically
because they maintain a perpetual
continuity with what we know as
violin music. The more common
synthesized sound loses that con-
tinuity as soon as any knob is
turned.”

The National Science founda-
tion recently awarded Weinreich a
special travel grant to enable him
to visit the Paris laboratory reg-
ularly. R-E
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New and Used Electronic Test Equipment
e Sales ¢ Service & Renlal & Leasing

HITAGHL y1100A OC to 100 MHz Portable Readout Dscilloscope

FEATURES

® Character display of set-upinformation an CRT{(VOLTS/O. TIME/DIV.
CAL or UNCAL. Detay Time. Trigger source, etc.)

& Cursor réad-out function elimaales Convenlianal calCulation pro-
ceedures (W, AV. AV, AT, 1/AT, 4TW, phase).

® Digilal measuring funciion dispiays, DG vottage, AC voltage. and Fre-

[ ]

quancy.
Comment display function allows usars Comments to be displayad on
the CAT aych &8s date and measuramenl data. Excallent tor photo
documentalion.

@ 4channel, B trace. DC 10 100 MHZ, High sensitivily 1 my/Div. D#layed,
swaap, Full TV triggering, Alternate triggefing

List Price $2.490.00  Sale Price $2,250.00
HITACH! y-209 0C to 20 MHz Mini-Portable Dual-Trace Oscilloscope

@ Athree-way power supply takes the vV-209 anywhere, anytime for
speedy field measurements.

High sensitivity (1mv/div at 1\OMHZ) and {ast sweep times (50ns/-
div) make the V-209 a valuable tool in R&D as well as servicing in a
wide variety of applications including computers and video equip-
ment.

A Built-in TV sync separation circult with easiiy selectable TV-V
and TV-H modes enaures stable cbservation of both vertical and
horizontal TV signal waveforms.

An auto focus feature maintains constant trace without the
necessity of froublesome manual focus adjustments.

The V-2089 is Just whal it claims to be—a powertul field service tool
in 3 compact, lightweight package.

List Price $945.00 gsate Price $708.00

HITACH!  Pportable Oscilloscopes

MODEL v-212 $461.00

PG to 20 MHz, 1 mV/div. Oual Trace. Features 6" Rectangular CRT {w/two
‘ X10 probes).
ac, l-% f ot Vs $694.00
DC 10 40 MHZz, 1 mV/div, Dual Trace. D.C. ofisat for DMM Outpul. Verticie
l—ia 6 ﬁ Mode Trigger 6 CAT (w/two X10 piobas),

oy | I_ﬂ MODEL V-1050F $1 ,276.00
@ u: '31 & DG 16100 MHz, .5 mV/div. OQuad Trace. Delayed Sweep. Full TV Triggering,
A3 ,. '-r ——— Altarnate time base {witwo X10 probes).
S Y 322 shown Full 2 vear parts 8nd 1abor wlrranties on the 8bove SCOPeS.
GIRCLE 126 ON FREE INFORMATION CARD HITACH| GSA CONTRACT NUMBER GS00S57322
CALL US TOLL FREE : ::;:e.r gl;uo :gzr.?smpmmmomsumce
L 2 H toney Onder — $251.00 10 380000 . . 8850
1 800 732'3457 B Chech . £501.00 10 $7560.00 . . 3880
IN CALIFORNIA TOLL FREE S750.00 0 31000, .. $12.80
1 '800'272'4225 ower 3100000 .. .. . 31500

Pricas subject 1o change without notice.
RAG ELECTRONICS, INC. /21418 Parthenia Street/ Canoga Park, CA91304 / 1-818-998-6500

e, =Polaroid  [5E]
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VYIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

¢ Sterac TV for Everyone. On the subject of
stereo sound for TV, accessory company Recoton
is introducing the first “universal” deccder to
adapt any TV set—color or monochrome—to the
new multichannel TV sound (MT3)
transmisstons. Recoton's decoder comes equipped
with two sensitive RF probes, ons for use with
portable and table model TV's with plastic or
wood cabinets, and the othar for conscles and
metal-cabinet sets. With a plastic or wood cabinet,
the user moves the probe around the back and
sides of the cabinet exterior untlil the stereo light
appears on the adapter (if stereo i3 being
transmitted) or until the sound is clearest
through the adapter. The adapter is then affixed
to that point with eslf-stick adhesive. With
consoles or metal s6ta, a service technician
installs an insulated probe instde the cabinet
near the [F strip.

The adapter has an earphone jack and dual
stereo cutputs—one for a home sterec system,
the other for a sterec VCR. It also creates
synthesized stereoc from monophonic TV sound,
and is expected to retall for around £150.

¢ Video with PCM Audio. The proponents of
the new 8mm video format have now uncorked
what might be their biggest weapon in the battle
to establish a new home VCR standard—digital
sound. At the same times, they have doubled the
recording and playing time of the 8mm System to
four hours for a newly introduced “two-hour”
cassette by installing a two-speed switoh on their
home decks.

At press time, Sony, Plonseer, and Eastman
Kodak had introduced the new audio-video decks
that not only can record and play back tapes with
pulse code modulation (PCM) digital scund, but
also make very creditable audto recorders—with
up to 24 hours of digital audio on & single
cassette not much bigger than a standard audio
cassette. Although standard sound on an 8mm
videocassette 15 the helical FM variety, the official
8mm standards permit PCM sound as an option.

When used for audio only, six tracks are
recorded on the 8mm tape—one in the space
normally reserved for a digital sound track, and

five more in the space normally occupied by the
video signal. At the four-hour épeed, the tape
passes the recording head six times, providing 24
hours of recording.

¢ Pocket Camcordar. Another 8mm
byproduct is the firat pocket-sized camera-
recorder-—well, pocket-bock size, anyway. Sony's
Mini 8 is about the slze of a large papsrback book,
weighs 2.2 pounds, contains a CCD pickup, and 18
designed for the aim-and-shoot Brownie camera
trade, as opposed to SBony’s more sophisticated

(and larger) Video 8 camcorder, destined for
home-movie hobbyists. Like the Sony PCM-sound
video deck, the Minf 8 1a due here this fall, along
with & companion record-and-play miniature
video deck. A separate deck 18 required because
the Mini 8 i8s a record-only machine, unilike the
Video 8, which will play back as well as record
(Radio-Electronics, August 1985).

¢ Stereo TV 8preads. Although there 18 still a
shortage of program material, a sharply
increasing number of TV stations are now
broadcasting in stereophonic gound. As of June 1,
there were at least 80 stereo stations on the air,
covering an area including more than 50 percent
of the nation's population, and 1t seems almost
ceptain that stereo broadcasting will be within
range of just about everyone by theend of this
year R-E
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Superior performance by phone
for as low as $695.

As easy to use as your phona. Reach out and test the best.
The 8840A The simplified fronl panel of the Call toll-free and our sales engineer
e e 1 88404 is designed for ease ol operation.  will tell you about the 88404 Ask about
Dlgltal MUltlInetel'. Functions are clearly labeled. Even the our 15-day trial period and our one-year
Now, with Fluke lelemarketing, you can  vacuum ftuorescenl dispiay is easy to Fluke warranty.
order the most affordable, most powerful  read. And closed-case calibration and
DMM in its class, from any phone in the 50,000 hour MTBF make the 88404 easy Ol"df:l‘ Nnow.

USA to live with.
Compare features. compare prices and The 88404 is versatile: it answers your I‘SOO‘M‘HUKE

you'll find that no other 5%-digit bench-  bench or system DMM needs. Standard  (1-800-443-5853) Ask for extension 104.
top or system multimeter can match it. capabilities include superior dc voltage Fluke 83404

Add IEEE-488 and true rms options for  accuracy {50 ppm at 1 year}, 2- and Adiirgeg s Drre nd Angs
$150 each, and a fully-loaded 8840Ais  4-wire ohms, dc current, fast autoranging ~ SEmeceEsm e
still only $995. and user-selected reading rates. 720 a0 D0 OO a0
FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.
FLUKE
CIRCLE 260 ON FREE INFORMATION CARD ®

£ Cooynght T3 Jub P W09 G, g A NS el he e 2W07 B0A0
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; M’ training at home, you can. ..

Move up to a high paying

And you can start by actually building your
own 16-bit IBM-compatible computer!
You can create your own bright, high paying future as
an NRI trained computer service technician. The govem-
ment now reports that computer service and repair is the
fastest growing career field. The bigdest growth in jobs
between now and 1995, according to Department of Labor
estimates, will occur in the computer service and repair

business, where demand for trained technicians will actually

double during the next 10 years! There is still plenty of
room for you to get in on the action—if you get the proper
training now.
Total computer systems training,
only from NRI

If you really want to leam how to work on comr
puters, you have to get mside one! And only NRI takes
you inside a computer, as powerful and advanced as
the Sanyo MBC-550-2. As part of your training, you'll
build this Sanyo, which experts have hailed as the “most
intriguing” of alt the new IBM-compatibles. Computer
critics say, “The Sanyo even surpasses the IBM PCin
computing speed and graphics quality.”

This hands-on experience is backed up with
training in programming, circuit design and peripherals.
Only NRI gives yousuch in-depth total systems training.

The kind of understanding built only
through experience
Even if you've never had any previous training in elec-
tronics, you can succeed with NRI training. You'll start with
the basics, rapidly building on the fundamentals of elec-
tronics until you master such advanced concepts as digital
logic, microprocessor design, and
computer memory.
You'll build and test
advanced electronic
circuits using
the exclusive NRI
Discovery Lab®
and professional
Digital Multimeter,
4 both of which are
" yours to keep.
You'll assemble Sanyo’s
intelligent keyboard, nstall the
power supply and disk drive, and
interface the high resolution
monitor—all the while
performing hands-on
experiments and
demonstrations that

WWWW americanradiohistorv. comm
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career servicing computers.

fine tune your computer skills. And you also get over $1,000
worth of software, including WordStar and CalcStar.

Leamn to service today’s computers
As you train with your Sanvo, you'll gain the
knowledge you need to become a computer profes-
sional. Youll leam to program in BASIC and machine
language. You'll use utility programs to check out the
operation of the Sanyo’s 8088 microprocessor (the
same chip used in the IBM PC). You'll learn how to
debug programs and wiite your own new software.
Most importantly, you'll understand the prin- 2
ciples common to all computers, Only a person
who fully understands all the fundamentals can
hope to be able to tackle all computers. NRI
makes sure that you'll get the training you
need to maintain, troubleshoot and service
computers.
Learn at home in spare time
With NRI training, you'll learn at hotme on your own
time. That means your preparation for a new career or
part-time job doesn't have to interfere with your current
job. You'll learn at your own pace. in the comfort and
convenience of your own home. No classroom pressures,
no rigid night school schedules. You're always backed up by
the NRI staff and especially your NRI instructor, who will

answer questions, give you guidance and be available for

special help if you need it.
Let others worry about computers taking their jobs.

With NRI training, you'll soon have computers making
good paying jobs for you.
Send for free NRI catalog
Send the post-paid reply card today for
NRI's 100-page catalog, that gives all
the facts about computer training plus
career training in Robotics, Data Com

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

N

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue, NW
Washington, DC 20016 -

[ ]
We'll Give You Tomorrow. a¢#ill

IBM is a Registered Trademark of Inlermational Business Machines
Corporation.
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More on scrambling

WE LEFT YOU LAST TIME WITH SOME-
thing of a cliff hanger: HBO had
decided to pull back their sales
and marketing efforts for home
TVRO cuslomers; the TVRO re-
ceiver industry had “revolted”
against the technical requirements
set forth by HBO's scrambling-sys-
tem supplier, Linkablt. And Show-
time, an HBO competitor, was
creeping into the scenario with
hopes of creating a marketing plan
of its own. Before we pick up our
story, perhaps it is best if we back-
track a bit and see why HBO felt
that scrambling was necessary.

Why scramble?

A satellite programmer scram-
bles to ensure that only those who
are authorized (paying for or oth-
erwise contracted) receive their
signals. Home TVRO systems
have, until now, been un-
authorized. And with over
1,000,000 TVRO's in operation,
there’s surely a sizable amount of
unauthorized viewing going on.
Any good businessman would try
to figure out some way to collect a
fee from those “pirating” his ser-
vice.

But it goes even deeper than
that. HBO already has some
12,000,000-plus homes paying for
their service through one of their
cable affiliates, and those affiliates
have their own theft-of-service
problems. According to estimates
released by the management of
HBO and Showtime, there are
probably upward of 8,000,000 U.S.
homes now receiving HBO and/or
Showtime programming directly
from the cable-service systems
without paying for it.

Yes, theft of service has reached

* publisher of CS0D magazine

epidemic proportions, but how
would scrambling help the situa-
tion? Directly, it would not help at
all. For if HBO scrambies program-
ming between their uplink and the
satellite, upon returning to earth,
each cable system “head end”
must descramble the signal before
it's placed on the cable for trans-
mission to subscribers. So scram-
bling satellite feeds does not
improve cable security. At least not
yet, anyway. (There has long been
a plan to place scrambled signals
on the cable and have cable firms
install special addressable de-
scramblers at the customer end.
That would, if it ever happened,
allow the service to stay scrambled

TVYRQ dealer “Starter Kil”" available

if you own, operate, or are employed by
an giectronic sales or service center, 1385
may be the year for you to take & hard ook
al entening the TVAO sales and service
business. Having passed the one-mii-
lionth terminal-instalied mark and eéxpect-
ing 1o install upwards of 550.000 new
home sysiems in 1985, this may Just be
“the growth Indusiry” in home electionics
tor the rest of the 19805,

Bab Cooper has assembied a collec-
tion of important materials for you o study
o evaluate your own “chances lor suc-
cess in the home TVRO business. You
may oblatn the “TYRO Dealer Starter Kit"
iree of charge or obligation by wnting on
company letterhead, or by enclosng a
busliness card to: TVRC Starter Kit, PO.
Box 100858, Ft. Lauderdale, FL 33310,
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all the way to the customer’s re-
ceiver. But that is down the road,
perhaps a decade or so away.)

What scrambling offers

HBO knows that it is losing in-
come because some cable oper-
ators either fail to reportall of their
paying customers, or simply sign
up for one cable system, but use
that feed for the several systems
they own. Also, HBO has had sig-
nificant problems in getting paid
promplly by their affiliates. Years
ago, HBO would have received
payment by the 10th of every
month. Not so anymore; signifi-
cant 30, 60, and 90 day past-due
accounts are common.

Since the scrambling system is
addressable, each cable head-end
descrambler, such as the one
shown in Fig. 1, could have its own
unique electronic address code. If
the cable company is late with its
payment, HBO could “pull-the-
plug” on that firm’s satellite feed.
Thus, the scrambling system be-
comes a useful “collection tool.”
Firms that have become ac-
customed to making late pay-
ments would be in for a rude
awakening.

Some cable operators thought
that they could beat the proposed
system by ordering a spare de-
scrambler or two. HBO has said
that it would willingly sell its cable
affiliates a spare descrambler and
actually would encourage such
purchases. That way, if the main
unit quits, the cable affiliate could
switch to the spare and maintain
uninterrupted service. But local
cable operators wanted the spare
to be on-line and ready to “go” if
the primary unit failed. To that
HBO has said: “No way.” If that
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THE GOMPETITION
GREEN WITH ENUY.

NTE is the red hol success story of the electronics
industry and the big boys are green with envy.
They don't like the fact that we've built our
reputation on giving you more of what you're
looking for in a reptacement part. More quality.
More reliability. And, more parts to choose from.
That's why more and more technicians across
the country are picking the package with the
green NTE diamond on the front.

NTE parts are extensively tested on state-of-the-

art equipment during every phase of production
to ensure top performance — performance

that's backed by the industry's only two
year warranty.

What's more, NTE uses a special computer
controlled inventory system, so when you
replace or design with NTE, you can be sure that
the part you need is on your distributor’s shell.
Qur new 1985/86 Technical Guide and Cross-
Reference manual, which has over 3,100 NTE
types cross-referenced to over 220,000 industry
part numbers, is now available.
Why settle for our competitor’s parts when you
get more quality and service with NTE? Lock for
NTE's replacement parts in the bright green
polybags and cartons at your distributor today.
Don't forget to ask about our new Flameproot
Resistors and Wire Ties. too!

NTE ELECTRONICS, INC.

44 FARRAND STREET, BLOOMFIELD, NEW JERSEY 07003
CIRCLE 262 ON FREE INFORMATION CARD

WwWww americanradiohistorv comm


www.americanradiohistory.com

were allowed, HBO would have no
way of knowing if the spare is actu-
ally located where the cable oper-
ator claims it to be. The cable
operator could use the spare in an
entirely different cable system,
and thus receive HBO for the sec-
ond system without paying for the
privilege! So for those cable sys-
tems that have ordered spare de-
scramblers, there’s an elaborate
system in effect when the primary
fails.

When the primary unit goes
down, the cable fipm must call an
HBO “hot line” to report the
failure. HBO then deletes the elec-
tronic address code of the primary
unit from the uplink data stream
{after which it's no longer activated
under any circumstances). Then
the address code of the standby
unit is added to the data stream
and the standby turns on. In that
way. each cable company has only
one HBO (or Cinemax, etc.) de-

RADIQ-ELECTRONICS
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SATELLITE TV/

The First

Five Years!

THE MOST COMPLETE report on the mushrooming
home “TVRQ indusiry ever compiled. wrilien as onty the
fathes of TVRO' could have preparsed, More Ihan 1000
pages (T} racing the complete story of home TVRO.
lavishly lustrated with equipmenl photos, schematic
diagrams, equipmant anatysis reports. Bob Cooper,
the first privale individual o Oown and operate a TVRO
{1976] has collecied and polished hundreds of Indi-
viddual reports into & uniQue 'coileciors edmion” which
ctearly @xplains the TVRO phenominon i North Amer-
ica. From Coop's first 20 foot ‘monster’ dish o the
present day 5 toot ‘C-band TVROs. the fascinating
growth of TVRO equipment and its 18gal status upfolds
for you.

THIS TWO vOLUME SET 1otaling mose than 1,000 pages is avalable for the firsi ime

to readers ol Radio-Electronics al special discouni pnoing. Originally soid at $100
per Iwo-volume sel, a limiled supply 1S now avaiabie ONLY through this advertise-
meant. PLUS, you will aiso receve a special extraordinary bonus: the 200 page (+)
Oclober 1984 editon of CSD/Coop’s Sateliite Gigest. This very speclal editicn of
CSD s a best-saller in the TVRO indusiry, with the most comprehensive colleciion of
TVRO facts and figures ever compiled. Combined with the 1,000 page 'CSD
ANTHOLOG ¥’ réport. you have instant reterence to @verything you will gver need to
know about the state of the home TVRO industry. Itis MUST reading for every person
In, ¢r thinking aboul getting into," any segment of the home TVRO worid,

CITY

— SEND CSD ANTHOLOGY/2 vois + CSD Bonus.
- SENO C8D October '84 Special Issue ONLY.

NAME ___
ADDRESS _

_ COMPANY

STATE 2P _ -

Payment: $60 US funds (Anthoiogy + Bonus). $15 US funds
CS0 Oct. ONLY; payabie "CSD ANTHOLOGY.'

Shipping charges prepaid. Enter ordar to: CSD Anthology.
Radio-Electronics Magazine, 200 Park Av. S., New York, NY
10003; or call 305-771-0505 for credit card orders ONLY.
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scrambler operating at a time. Be-
sides, if the primary unit really
goes down, it wouldn’t need to be
addressed.

So, you can see that HBO and
the other cable programmers have
amuch bi%ger reason for installing
the scrambling system than mere-
ly shutting off private home view-
ers. They have some “accounting
problems” in their primary mar-
ket, their cable (and MDS) affili-
ates. And the scrambling system,
while not the ultimate cure-all for
their “security woes,” is at least an
effective tool for collection of pay-
ment and the control of their mer-
chandise.

Continuing our discussion

We closed out last time by sug-
gesting that Showtime came onto
the scene as a me-too entrant into
the possible packaging of a home
TVRO service. We also noted that
they were, unfortunately, saddled
with the same scrambling tech-
nology and Linkabit package as
HBO. Thus, any unresolved prob-
lems HBO faced with Linkabit
were still facing Showtime.

That may not be the case. Up to
this point, everything about the
home TVRO business has cen-
tered almost exclusively on 4 GHz
(C-band) technology. It is on C-
band (3.7 to 4.2 GHz) that we have
100-plus TV transponders (chan-
nels) now operating, and it’s C-
band TVRO’s that have reached the
1,000,000 plateau this year.

At the same lime, we have seen
the “rise and fall” of the first non-
C-band home service entrant,
USCI. You may recall that USC)
spent upward of $70,000,000 to ul-
timately reach approximately
10,000 U.S. homes with a five-
channel “quasi-DBS* service
through some rented transpon-
ders on a Canadian satellite. We've
also seen Industry giant COMSAT
pull back from their $250,000,000
plan to provide 12-GHz DBS ser-
vice to America.

Seemingly, with the failure of
USCI1 and the closing down of
COMSAT before they even got
started at 12 GHz, the prospects for
a 12-GHz service would be mar-
ginal at best. However, Showtime
is not so sure about that as we shall
see next time, R-£
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LOWEST PRICES
OFF- THE-SHELF
DIRECTLY TO YOU

INSTRUMENTS

CALL TOLL FREE

FOR FAST DELIVERY

800-645-9518

In New York State 800-832-1446

HITACHI 35 mHz DUAL TRACE

OSCILLOSCOPE

ND;:.T. e

« Thin, lightweight, compact « La
6" rectar?gulaﬁnlemal graticule ?ﬁT
« Autofocus

pree!

Model ¥-355 |

559995

{Reg. $89995)
Probes included

LOGIC PROBE
EP LP189
{$40.00 VALUE)
mth purchase of
Model y-355

AnWl SPERRYQO MHz

DUAL TRACE OSCILLOSCOPE

Model 620

539995

{Reg $24995)
Probes inCluded

= Bulll-in component checker » High
sensitivity X-Y mode « Internal
graticule CRT

HITACHI 100 MHz Quap

TRACE DELAYED SWEEFP
OSCILLOSCOPE —

Model V-1050F

541249°
Probes Included

» Large 6" rectangular CRT w/iniernal
graticule « Delayed aliernate and
single sweep lunclions « Autofocus

B&K 60 mHz

TRIPLE TRACE OSCILLOSCOPE

Model 1560\ .

899 L/
Probes included

« 1mV/div sensitivity « 22 calibraled

» Sweeps » Rectangular CRT

w/internal gratcule & scaie iftumination
= Autofocus

FORDHAM sweer

FUNCTION GENERATOR

Model FG-801
s4 9Q9es é
{Reg $299.95) W
Test Laads included

» 7 Irequency ran%:s D2HZz 0 2MHz
» AcCuracytox 5

FORDHAM 550 wH:

FREQUENCY COUNTER

Model FM-8

81 6995

{Reg $24995)

« Compiletely assembied, pre-lesteq.
pre-catibrated « High intensity 8-digit
LED dispiay

FLUKE 2 0I1GIT MULTIMETERS
& VOLTMETERS

Model 73 56995

« Resistance. AC/DC currenl/voltage
« § functions including diode 1est

» 0.7% DC accuracy = Current range
to 10A. AC/DC

Model 75 38995

o All features ol Model 73, plus » 7
functions including diode and

continuity bee r . 3 current ranges
10A, 320 mA, «0.5% DC
accuracy

Model 77-F $ 1 1 995

« Al fealures ol Model 75. plus
= "Touch-Hold" {function « 0.3% DC
accuracy

A& FOR QLR
FREE CATALOG/

PHONE ORDERS ACCEPTED
2=

SERVICE & SHIPPING
CHARGE SCHEDULE

FOR ORDERS: ADD
£08 S 5
ga¢ 56 51
$501-75 58 .5
£751-1.000 174
$1.001 and up 315

Fordham

260 Motor Parkway, Hauppauge, New York 11788
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LETTERS

PRINTER BUFFER

In the article “Build This Buffer/
Converter for your Printer,” which
appeared in last month’s issue of
Radio-Electronics, we regrettably
left out the ordering information
listed below:

The following are available from
Alpha Electronics, PO Box 1005,
Meritt Island, Florida 32952
(305-453-3534): Buffer board, 26
postpaid. Program ROM (91341}
$26 postpaid. EPROM Programmer
PC board, $15 postpaid. Complete
BufferLink kit {includes all parts

exCept computer connectors and
cables} $139 plus 35 shipping and
handling. Complete EPROM pro-
grammer kit, $49 postpaid. Florida
residents must add 6% sales tax.
Canadian orders add $2, and all
other foreign orders must add $8.
MasterCard and Visaorders are ac-
cepted.

BALL LIGHTNING
| found R. K. Golka’s article on
Ball Lightning {Radio-Electronics,
March, 1985) quite interesting. An
old friend of mine worked with

WRITE TO:

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

Tesla back in Colorado Springs,
and was involved in rebuilding the
power companies’ generators
when the windings got blown. So |
rather wonder how Golka avoided
damage to the diesel’s electric
generator and motor assemblies
with the near-simultaneous sur-
ges.

Actually, I've seen another form
of ball lightning. | was standing
near a 2200-volt power line, where
I had a half-mile clear view of the
systemn. Lightning struck at the far
end, and a fireball-surge traveled
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Flectrivity and water dont nuix, Al
least not i our Heany Duly Digital
Multimeters Beciwse these Oops
Proof ™ inshuments are protecled
by a svatern of seals o ensure
contimuination-free dependability
i even the cnuddies! conditions
(hher abuse-proof features
chule the best mechanical pro-
lection ever built inlo a preqsion
Diggital Multinwler. In fact, every
one of our Oops Prool multi
pwelers will survive a drop i
ten feet onto a concrele surface!

A e Heawy Datv series
elers maasare up to 1000 volls
AC and 15 wilts DC, with fll
wivetload protection to those
maxinmm voltages vven on the
lowest rgae setlings, Overlomd
citenity also pnwides mnsion|
jrotection to 6KV on all voltage
ranges and up to 600 volts on all
resisLaniece ralgkes,

We also invended a nnigue
lomgefife rotary switeh for our

Ygital Mullimeters. You can actu:

allv feel the difference just by

ourlips are sealed.

rotating the function selector knob
You'lt find these features in
full ine of Heavy Duty DMAs
thal offer il readout
0.05% VIDC accurmcy: a 10-ap
current g, 2 000-hony batlery
life. divxde test. rue RAMS and tem-
perature iwsesurenment. All this aad
S NO-QUeshIONs, AIe-\ear warraniy,
Youll want fo v one on
of course, @ <lrop into
VOUF Nearest ele /"-
tronies distributor
1l drop one
/d
P

Wy

cmcm.e 98 ON FREE INFOSMATION CARD
Loy jJoordh st rial'’

orkrman [nductrial

51984 Beckinan Industnal Corporation, A Subssdiary of Einerson Electric C
630 Puenate Streel, Brea, CA 92621 (711) T?B-ﬂini
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IF YOU WANT TO GET
YOUHAVE TO GET INTC

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

NTS Intronlc Home Training | The NTS/HEATH 16-Bit HS-151 IBM .
Takes You Below The Surface |  This desk-top PC is the most powerful and Com patlble

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

A Careerin
PC Servicing

The world of computers is
constantly expanding. Applications
have spread from business to manu-
facluring. from industry to medical
and sclentific fields. Computer-aided
design, engineering, and production
have revolutionized drafting,
graphics, and prototyping. Computer
sales figures point to a continuing
need for sendce technicians as well
as installation and maintenance
specialists. The type of training you
receive will largely detarmine your
ability to take advanlage of these
opportunities ... and nothing beats
the practical, down-to-eanh training

versatile ever offered In any home training
program. Check the advanced features
listed below:

1. 128 KB RAM user memaory on board,
expandable to 640 KB

2. t6-bi 8088 Microprocessor accepls
advanced software, Speeds word pro-
cessing; also allows salection from the huge
library of IBM software.
3. 5.25-Inch tloppy disk drive, double
density. IBM formatted. stores up to 360 KB.
(Expandabie to dual disk drive, and optional
10.5 MB hard-disk drive.)
4. MS-DOS operating Syslem, IBM compati-
bility. make a wide choice of software
programs available.
5. Four open IBM-compatibie slots provide
for future expansion. printer, modem, etc.
Will accept most peripheral boards designed
for IBM-PC.
6. Two video outputs for color or mono-
chrome display monitor. Your NTS course
includes a high resolution monitor displaying
80 characters by 25 lines, or graphics.
7. Editing capabilities heip you insert or
delete characters and lines, erase, jump of
smooth scroll, etc,

Your NTS training course will teach you to
program on this outstanding PC, using
lessons, texts. and diagrams to make full use

o n—

#.f -‘Jé‘

O

>

.

RADIO-ELECTRONICS

ok
-]

you get from NTS. ‘ of its capabilities. Catalog contains complete |
details.

Leerning circultry through the construction of this

equipment offers practical training kor which thers
is no substitute. Teat equipment I8 included,

Field servicing is interveting and rewarding. The NTSHEATH HS- 151 PC compieted, Incix

Tachnicians may work kv & sanvice company, moniior and full-tunction keybosrd with calcu
styte keypad, and typewrtter format.

manufaciuren, or major ers.

WWWW americanradiohistorv. comm
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INTO PC SERVICING
AMICROCOMPUTER

| 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 arrn and gnpper,
voice synthesizer. Robotics is becoming
increasingly important in industry as almost
daily news features attest.

Video Technology: Bulld one of the rmost
advanced Color TV sets in America as rou
leam circuit diagnostics, and the use 0
digital test instruments. Course covers color

. video tape recorders, computer

| tundamentals, solid-state devices.

Industrial and Microprocessor
| Technology covers circuil analysis, micro-
rocessors and automation applications,
asers, and basic induslrial robotics.

TV & Radio Servicing is a specialized
course offenng an excellent foundalion in the
‘ use and application of both analog and
digital test equipment as applied to the ™V
servicing field. Learn circuils, adjustments,
troubie- shooling, and servicing of Color and
monochiome monitors.

Digital Electronlcs otters the student the

.| oOpportunity to get involved with computer
concepts. computer technology
fundamentals, and digilal equipment by

| training on the NTS Compu-Trainer.

Basic Electronics is a course designed
for those wishing to have an over-view of

e electronics In many of its aspects including

8 (0 UB® test SQUIgNTWIE BUCT 85 8 /-{ radio receivers, solid state devices. and

The atudent

digits! probe 8nd 8 cigital multhsglen (o check circulis electronic COmponents.

& measure vO Laswori ahe current texts g}

round out the sntire program, saiphesizing practical NTS Intronic training programs include a

sppiications of theories ang variely of suparb equipment, most of which is
ke, et ty of superb equip

classified as feld-type, making the training
ractical and career onented. Texts and

inatailing the disk-drive in the PC ia ne of the final stages in the bly of the 2550nS have been tested in our Resident
microcomputer. Leaming the use of test equipment {o check circuita is 80 integral part School in Los Angeles 10 assure home study
of the Irdining which, with fleid axperience. daveiops invaluable caresr akills. students \heir courses of training are easy to

understand NTS, now in its 80th. year,
continues to be at the leading edge in
Electronics home training

= IEM I 8 iractermans of interranona: Busness Machees Corp
* MS 15 8 rracemari of Microsolt Corp.

I Card &5 mesking. SXTDHY wide [0 e 8d0ress SHoWT beiow Silfhing
the courss you Sre wemasiod in A FREE color cataiog with a8
detaits will Do 1ot 10 YOU Dy refurm mad

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Resdent and Home . S1udy Scrools

4000 So. Figueroa St,, Los Angeles. CA 90037
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up those wires at some 500 miles
an hour. Arcs or flashes developed
at every crossarm, and the local
service transformer went ker-
chunk, as did the house meter.
There has been quite a bit re-
ported about electromagnetic
pulses in case an nuclear bomb is
set off at several hundred miles’
elevation, with the resultant de-
struction of electrical systems,
transistors, Ccomputers and their
memory systems, etc. But has one

ever considered what will happen
lo steel-frame buildings? The col-
umns and steel floor-beams form
many low-resistance closed-cir-
cuit inductive loops. Under the in-
tense magnetic flux developed, a
whale of a high amperage flow
would develop—and I'm not so
sure that some of those structural
inductive loops would hold to-
gether. It's not a nice thought as to
what might happen.

Finally, | have one request: Sev-

Self-serve
servicing

The more time you spend having
your computer serviced. the less
time you have to use It And that
Costs you money.

With a basic knowledge of electronics
and the help of Sams service data, you
can service your computer yourself.

For in-depth computer analysis and

repair, choose Sams COMPUTERFACTS™

They're similar to Sams PHOTOFACT®

television service data and provide detalled

schematics and parts data for even your
most intricate computer repairs.

For simple computer maintenance
and troubleshooting, use Sams Trouble-

shooting & Repair Guides. They provide a
*problem-solution™ approach to servicing

with flowcharts explaining each proce-
dure step-by-step.

Together they make computer servicing
quick and easy. And thal saves you money.

Help yourself to Sams service data,
available at Sams dealers everywhere. Or
to order direct, ca!l our toll-free number.

Commodore™ 64 Troubleshooting
& Repair Guide, No. 22363, $18.95
1BM® PC Troubleshooting & Repair
Guide, No. 22358, $18.95
Apple® It Plus/He Troubleshooting
& Repair Guide, No. 22353, $19.95
Commodore 1341 Disk Drive
Troubleshooting & Repair Guide,
No. 22470, $00.00
Over 30 COMPUTERFACTS :m:lable for
Apple, ATARI® Commodore, Epson®
Hitachi® IBM, Oshorne® Panasomc‘”
Rana Elite, Sanyo" Texas Instruments
and Zenith® Ask your Sams dealer for
details.

800-428-SAMS

Ask for Operator 157.
In Indiana. call 317-298-5566

Howard W. Sams & Co., Inc.
A Subsidiary of Macmillan, Inc.

4300 West 62nd Street
Indianapolis, IN 46268

CIRCLE 257 ON FREE INFORMATION CARD
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eral AM stations in this area are
operating in stereo, i've been told,
on one frequency. ! have seen
nothing on the technique, or the
AM circuitry in receivers to handle
such signals. Having been in-
volved in radio receivers ever
since 1922, when regenerative,
super-regenerative, and reflex re-
Ceivers were the rage, I'm a bit
baffled about how it is accom-
plished. Can you publish the infor-
mation?

L. S. HANNIBAL,

Fair Oaks, CA 95628

Check the January 1984 issue of
Radio-Electronics for the descrip-
tion of a circuit to decode
Motorola’s C-QUAM stereo for-
mat. In the future, we hope to
bring you decoding circuits for
other formats as well. —Editor

MANUAL NEEDED

| have a problem with a Ford In-
dustries CAP-222 telephone an-
swerning machine. Built in 1976, my
unit will no longer seize the tele-
phone line (all other functions
seem to be operating properly). |
have thus far been unable to locate
a repair manual for that piece of
equipment and was wondering if
you or one of your readers might
be able to help.
P. ROTH
2987 Cletus Pkwy
Lima, OH 45805

SCHEMATIC NEEDED

This is a request for help from
your readers in obtaining a sche-
matic diagram or Sams Photofact
(if one exists) for a Sansui model
400 AM-FM stereo. The local Sams
dealer here in San Diego informs
me a folder was never issued for
that model. The amplifier section
(stereo) works, but the AM-FM
front ends are both inoperative.
There must be a stage that is com-
mon to both that is at fault (per-
haps the power supply), but ! don't
know where to start,
MICKEY McDANIEL
940 Ternple Street
San Diego, CA 92106

MISPRINT
1 am a freshman, attending Fair-
mont State College, in hopes of
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ADVANCE ELECTRONICS

IS PROUD TO ANNOUNCE
Bockrm=an [ndisstrial” FASY B.O.B. SERIES

OF PORTABLE

Break Out Boxes

EASY B.0.B.

Model 750, 770

Breakout Box, RS 232C

FEATURES: ¢ Control Signal Simulation

s Full RS 232C Breakout * 2/3 Swap Switch

s Line Powered (750) (not shown) or ¢ Convenient Dual-Gender |
Self-Powered (770) (shown) Connectors

* 50 Pairs of Red and Green LED's  « Cable Test Fealure

The Ultimate in Interface Testing—
Four State signal status of all ines at
a glance, null modem and loopback
testing at the fip of a swilch, dual
gender connectors, Sswitchable
ground line, cable test feature,
choice of powered (Model 770) or
unpowered (Model 750) and more!

EASY CABLETESTER
Model 715 EASY B.O.B.
RS 232C Model 730
Breakout Box, RS 232C
FEATURES:

¢ Full RS 232C Breakout

¢ Self-powered

¢ Sensitive, High Impedance Circuitry

# Dual Pulse Trap

& Control Signal Simulation

# Convenient Dual-Gender
Connectors

¢ 49 Probe Points

FEATURES: + Optional Remote Indicator for
* Quickly Identifies Cable Wiring  Analyzing Installed Cables
¢ Scan and Single Step Test (Modei 716) CALL F OR
+ Convenient Dual-Gender + No Extemal Power Required
Connectors ¢ Open, Continuity and Bridging Light PRI CE S!
* Fits in the Palm of Your Hand Indicators
T T LINE THE TEST EQUIPMENT SPECIALISTS

800-223-0474 ADVANC. 3
26 WEST abin STREET, NEW YOHSid?Yw;::;.; ELEcmm,c
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MODEL
8060A

* 0.3% Accuracy
* Manual or

Autorange

SERIES

* 10A + mA Range
* Beeper

* “Touch-Hold"
Function

DC » Resistance to » 32

Annunclators in Displa{
» 2000 + Hour Battery Li

MULTIMETERS.

s Analog Display Flotarh

Knob * Volts AC &

1+ 10 Amps » Diode
Test » 3200 Counts  Fast Autoranging ¢ Function
» Power-Up Self Test
fe wi Power Down
Mode” * New Test Leads « VDE & UL Approval

“Sleep

10 nA and 19 m{} sensitivily
* Aslative messurements
* Trus RMS
* High-spesd Beeper

»
PRECISION
e

100 MHz Dual Trace/
Dual Time Base

o { mvidlv sensitlvity

® 23 colibrated sweeps

¢ Ractangular CAT with Internal
graticule and scale illumination

® Signal Detay Line

Model 1580

$995

Dogs not include probes
{560.00 8 palr when purchased with scope)

8 Now with HELO Drive

8 Works In~Circult when
others won't

8 |dentifies all threa fran-
slslor leads

® Random lead connection

8 Audibly and visually In-
dicates GOOD transistor

520995
MODEL 830

8 Automatically mea-
sures capaciiance
trom 0.1pF to 200mF

® 0.1pF resolution

8 0.2% baslc

QUANTITIES ARE LIMITED

Accuracy
8 34 digit LCD display

WWWW americanradiohistorv. comm

CAPACITANCE METERS

SALE SALE
WE CARRY A FULL 995 995
LINE OF FLUKE L$8 $7 -
MULTI-M .
and free C70
IN STOCK NOW 75 holster 73
Sale ends Sept. 85 "
* 0.5% Accuracy e 07% Accurac
4% DIGIT FLUKE] * Manual or . Autc:range Onl{r
MULTIMETERS Autorange * 10 Amp Only
-;szal.ll:zncy messusmants to b 1H0A + 300 mA
o mesAUTRMan ange - FHEANT
A R e o fu o boEy, = * BESpeT K

100 MHz Dual Time Base
SCOPE

MODEL
1590

JoC precision JEMNEESSION Jag L
BREAKS THE PRICE BARRIER $21995
WITH THESE HIGH PERFORMANCE
OSCILLOSCOPES MODEL oot ooes ot

* imV/division sensllivity 10 70
MHz

* 500 & ¥/Qivision cascade
sansilivity

* Fourinpul operation Provides
trigger view on 4 separale Inputs

* Alternale lime basas operslion
* Switching powsr aypply delivars

best aHiclency and regulation el
lowest weight
$16995 @
MODEL 820
® Resoives 0 0.1pF

8 4 dight sany-tO-resd
LED displey

8 Fuse prolected
agalnsi charged
capaciiors

® Overrange Indication
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BECKMAN'’S CIRCUITMATE *
— ™

ALL UNDER $100

AVAILABLE NOW. . ..

564 95

Clrcultmate OM 20—
3va-digit, pocket-size
mullimeter, 0.8% Vdc
accuracy, dicde test,
hFE test. conductsnce,
10 amps AC gnd DC
rangey, autc-polarity
auto-zero, aulc-
decimal

369 95

0.8%

Clrcultmate OM-40 —
3% -diglt multimeter,
dc aCCUraCcY,
dlode test, auto-
polarity, aulo-zero,
sulc-declmmt

The DM73 is the smailest digital
muitimeter on the market.
Frobe-style design makes it |deal
r taking measurements In hard-
to-reach test areas.

ts

589 95 SALE . gmall Isize
L *Complate
:Iir',f.ucls‘im“:naﬂr;esle_ﬁ $59 L 9 5 Autora I'Igll'lg
$7995 S5 bacsceucy +“Touch Hold"
and B8 rangase st ko Feontlaulty
*" auto-decimal 76 S checking

Clrculimmte DM-25—
3% digit, pocket-size
muttimeier, 0.5% Vac
accuracy, dlode test,
capacitance, conlinulty
beepar, conductancs,
10 amps AC and DC
ranges, auto-polarity,
auto-2er0, aulo-
decimat

..Qualit\{ and Performance
Beckman-and 42 Digits...

True RMS

239”

AVAILABLE NOW!

BECKMAN does B
aguin., & troe RMS
Aty DI wA year
cabbrated cycie at
& 3% ciget price.

MODEL 4410

MODEL

t [soiated 0-50VDC. Continucusly
vorlabie: 0-2A In Iour tanges

* Fully sutomatic ahuidown,
adjustable curent timht

« Parfact for solld stats servicing

519995

* Sine, $quars and trlsngie output
* ¥Varlable and fixed TTL outputs

Ine DM 77 gives you
the conveniance of
autcranging plus 10
amps ac/dc
measurement
capability. You simply
salect the funclion
Myou want, and the

DM 77 automatically
3615 the raguired

range.

POWER SUPPLIES

=

s33995 MODEL 1650

* Funcilons & three sepirate
suppllas

* Exclusive traching Circult
* Fixed output 5¥DC, 5A
* Two D to 25VDC outpuis at 0.54

* Futly sulomatic, curment-limlied
ovaroad protection

FUNCTION GENERATORS

M3%2D§L 832995
SWEEP FUNCTION

* Four Insirumanis in one psckags
— sweep generstor, luncilon

gomralot. puiss gansrator, lone-
Beckman * 0.1 Hz to 1MHzZ In six ranges urst ﬂ'o"';:“z
Circuit-mate  in stock now 7 PushiButionasosland JOCUCT e i Ritiie Samtutit
DM10 Model DM 108 * Typlcal aina wave distortion * Low-distortion high-accuracy
with Beopsr 1499 under 0.5% trom 1 Hz to 100kHZ outputs
oLL FREE HOT LINE THE TEST EQUIPMENT SPECIALISTS
1
223-0474 ADVA

m 800- 212.730-7030

26 WEST 46th STREET, NEW YORK, N.Y. 10036
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becoming an eiecironics engineer.
Your magazine, | have found, is
very useful and helpful to the be-
ginner. in reality, I've had no prior
experience with electronics other
than normal in-home uses.

In reading over the article, “3
High-Performance Scanner Anten-
nas,” in the April 1985 Radio-Elec-
tronics, | located a misprint on
page 60, third paragraph down
from the subhead “Antenna theo-
ry.

My teacher in “Circuit Analysis
I” has set great store in knowing
how to measure wavelengihs both
in mlles and in meters. | have
spent a great deal of time on this
subject, and when | saw your ex-
pression of wavelengths in meters
3 x 10° | knew immediately that it
should have read 3 x 102 meters/
second. {I have made the change
in my copy of this issue.)

It was recommended that each
electronics student start a file,

Aces high with
circuit builders.

ACEBOARD
Alt Circuit Evaluators
for solderless circuit
building and testing.

AP PRODUCTS made
the first solderiess
breadboard way back s
in 1968, and we sfill make
them best. Because QUr experi-
ence taught us to avord the pitfalis
that ean mean circult errors. We do it
by paying attention to details. ke using noncofrosive nickel-
silver in our fronkty superior terminals. And like sealing each
contact cell with an adhesive-coated polyethylene foom that
prevents short circuifing. That's why you can count on the
relicbility of our soiderless boards when you specify any one of
the 10 ditterent ACEBOARD models that offer from 728 1o 5424
tie points. and 2 10 36 buses.

AP PRODUCTS made the first modern solderless breadboard.
and we still make the best.
Call Toll Free 800-321-96468 tor the name of the distibutor nearest
you. n Ohlo cOll collect (246} 354-2404.

® AP PRODUCTS INCORPORATED
9325 Parkway
F.O. Box
Mentor. Ohm 44060
216] 354-2101
: 810-425-2250

RADIO-ELECTRONIGS
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made up of useful technical liter-
ature to assist us now in our stud-
ies and later to be appiied for
use—and also to become aware of
the advances taking place in elec-
tronics. My teacher recom-
mended that we add your maga-
zine to our file, In so doing, | have
received delailed information that
| might not have obtained other-
wise.

| would like to thank you for the
past issues 1 have read of Radio-
Electronics, and | look forward to
the exciting new electronics ad-
vancement features in future is-
sues.
GLORIA |. JANNUZZI,
Morgantown, WV

HELP!

Recently | acquired a General|
Radio 1570-AL AC regulator, which
lintend to use with an emergency
generator. Unfortunately, | have
not been able to obtain a manual
for the unit. None of the usual
sources have been able to help, so
| was wondering if either you or
one of your readers could come to
my rescue. As that manual is very
much needed, any help would be
most appreciated.

WARREN KERNAGHAN
901 E. 108th Street
Kansas City, MO 64131

CORRECTION

In our March 1985 issue, under
the list of DMM Manufacturers
{page 57} and Scope Manufac-
turers {page 62} we referred to
Soar, 200 13th Ave., Ronkonkoma,
NY 11779.

Both the name and the address
of that manufacturer has changed.
Soar has become North American
Soar Corporation, and the address
is 1126 Cornell Avenue, Cherry
Hill, N} 08002.

THANKS!

lust a note to thank you for the
most useful articles | have ever
seen. The "How To” section is al-
ways valuable. But the articles by
Victor Meeldjik on selection of re-
sistors and capacitors, in your Feb-
ruary and March 1985 issues were
outstanding. They were the mos!
welcome articles that | have ever
come across!
K. HANNING,
Salt Lake City, UT R-E
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high tech
catalog

More than just a catalog, a trustworthy
guide to what's new in computers
and electronics.

Metal
Oxtactor

5
¥

Triple.Trace
Oscilloscope/Time-
Vollage Display

Ever since radio grew into electronics, the
dlustrated Heathkit catalog has been a
guide to new and exciting kit products for
people like you to buiid. To enjoy and learn
from, while saving money in the process.

What sets the Heathkit catalog apart is

its range of high quality products and

accurate information on every product
offered. And that's a lot of products -
over 450 separate iterns, including;

Computer hardware and sgftware «
Robots « Precision test instruments

« Computenzed weather instru-

ments « Solar hot water Systems

! Ham Radio
i Transcwivar

Computarized
Wealher Slation

Real Time
Spectrum Analyzer

Discover
the pride.

With Heathkit,

you'll discover the

pride of accomplish-

ment that comes with

creating handbuilt quality

that 1S uniguely yours

And you'll develop skills and
abilities in many technologies as
you follow the step-by-step direc-
tions through the building process.

You wark confidently, always backed
by our simple promise, “We won't
let you fail.

If you don't have the iatest Heathkit
Catalog, you're missing some-

thing great. $0 mail the coupon now,
while you're thinking about it.

Mitroprocassor
Tralnes & Course

Mast
At curale
Clock

HERO" 1
Robot

Send NOW for your
FREE Heathkit Catalog
I's the beginning of something great
for the whole famity.

Heathkit|
Ccompany

A subwdiary of Zentn Electronics Corporation

o

—

L————__—-———-————————

Heath

Namo

Addras

CL7M4B

Dept. G20-334
Benton Harbor, Michigan 49022

Piease send me the latest
Heathkit Catalog Free.

* Automotive and home energy
products = Secunty devices »
Color TVs and video accesso-
nes * Quality stereq Components
* Amateur radio gear * Educa-
tional courses that lead from

the basics of electronics all

the way to high tech.

18M-PC Compalibie
Computers

40-Channel

Scanner HEMh gy

Company

——— e — — i ——— v T

|

J
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CIE can show you how.

Computer technology. Satellite communications.
Cable television. Cellular radio. Digital electronics.
Robotics. Just a few of the hottest career areas
in electronics. The ones everybody is talking
about. The ones that are changing the way we
live, the way we do business, the way we enter-
tain curselves. The best way to start a career in
any of them? By learning the basic electronics
theory and principles of how they work from CIE.

Join a leader.

Leading the world in specialized electronics train-

ing, CIE is the largest school of its kind with over
25,000 students at home and abroad. And with

over 50 years of experience teaching electronics
to thousands of men and women through proven

an you

Just abou

methods of independent study without class-
room sessions.

Learn das much das you wdant,
when you want.

Whether you're interested in learning new skills
or upgrading old ones, eaming a dipioma or an
A.A.S. degree, CIE can match your needs with
courses and programs that let you start where
you want, go as far as you want from a baslic
beginner course all the way to CIE’'S Associate
in Applied Science Degree in Electronics — a
comprehensive program that prepares you for
advanced electronics careers.

Custom training
equipment helps you learn.

CIE believes in the importance of leaming by

WwWww americanradiohistorv comm
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Inything.

doing. So most of our courses include special-
ized training laboratories keyed to specific less-
ons for practical experience through teaching
experiments. Our CIE Microprocessor, for
example, comes fully assembled and ready to
use to teach you how a computer CPU works

=ilE
Sam World Headquarters

Cleveland Institute of Electronics. Inc.
1776 East 171h Streot « Clovetand Ohia 44112

[ Please send me your CIE Ot-Campus Studies Catalog,

through a series of experiments you perform
On your own.

Are you ready”?

If you're ready to do something now about your
future, there's no waiting to enroll with CIE. Get
all the information you need to enroll simply by
calling us toll-free at 1-800-321-2155 (in Ohio,
1-800-362-21085). Or mail in the handy reply
coupon or card to Cleveland Institute of
Electronics, 1776 East 17th Street, Cleveland,
Ohio 44114.

4

including details about the Associate Degree program.
) understand there is Nno cost for the catalog and a CIE
representative may call, but there is no obligation.

Print Name

Address Apt. No.
City _ State Zip
Age__ Area Code/Phone No. J

Check box for G.1. Bill bulletin on Educational Benefits
[ veteran [ Active Duty

MAIL TODAY! RE17

WwWww americanradiohistorv comm
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MeIntosh

Get all the newest and latest informa-
tion on Mclntosh stereo equipment
from Mclnlosh Laboratory.

Mcintosh Laboralory Inc. RE

East Side Station P.O, Box %6
Binghamton, N.Y. 13904-0096

Name

Address

Ciry T Siase
Zn

Phone  Area Code

o S — —— " ——— - —— " — ———

CIRCLE 67 ON FREE INFORMATION CARD

Mastertech Laboratories
Microlab 1 Digital
Laboratory Course

Learn all about digital
electronics

CIRCLE 5 ON FREE INFORMATION CARD

ALTHOUGH WE OFTEN HEAR FROM
readers wanting more information
on a variety of topics, the one area
thal seems lo attract the most in-
teresl is digital electronics. It's lit-
tle wonder, of course, considering
how important that field is, and
how explosively it has grown over
the past several years.

There is little doubt that it is im-
portant to know about digital elec-
tronics. But if your background in
that area is lacking, where do you
turn to to get the knowledge that
you need? Perhaps the best way to
go for many people is to invest in
one of the digital electronics
home-study courses currently
available. One of the newest of
those courses is the Microlab 1
digital laboratory course from
Mastertech Laboratories {6792
Kirkpatrick Crescent, Victoria,
B.C., VBX 3Xt, Canada).

The Microlab 1

The Microfab 1 digital-elec-
tronics course is designed for the
student who has little or no know!-
edge of digital electronics. In-
deed, it is possible for someone

WwWwWw americanradiohistorv comm

with no electronics knowledge
whalsoever to use and benefit
from the material. The student
proceeds al his own pace through
a series of lessons and labs so that
when heis finished, he has a solid
grasp of the fundamentals of each
topic.

what makes or breaks a course
of this type is the manner in which
the material is presented. To be
effective, the lessons must be in-
teresting, and taught in such a way
that the material will be remem-
bered. One of the best ways to
achieve both objectives is to have
the student prove to himself each
point he is shown.

That is the approach used in the
product. Each lesson (there are 40
in all) follows the same basic for-
mat: first a theory or concept is
presented, and then the student
verifies the information for him-
self via an experiment. A con-
clusion that summarizes the
important points of the lesson,
and a short test that helps ensure
that the material has been under-
stood, wraps things up.

In order to simplify performing
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United States
Instrument Rentals, Inc.

i3
PR U'S. Upasing Company Call for Special Prices and

2988 Campus Drhe
San Matea, CA 94403

@ Hitachi Denshi America,Ltd.

-~ FLUKE
o

Borkmman [ndisctrial s

VWS P IS P il Wl iy W S

L

SCOPES Himchi — gp;(e $695
* Al models in stock e .

Iwatsu « 2.3 year warraniies | T2 &b I~ List 5945

* Al 14 models in stock * 20-100 Mtz Hitachi V-209

* 2.} year warranties Model 2272—s 99 Portable Dual Trace Scope

* 20-250 Mliz 1050—$1299 . DC-70 MHz

Mode) 5702—5 535 £09--51199 * Banery Opcrated
5705—3% 899 VC 6041—$3499 * 3.%ay Power Supply
5$710—3%1245 422—3% 699 + Lightweight
5711—$169% 1190—$2490  High Sensitivity and
7506—s 749 650—$ 930 Hitachi V-209 Fast Sweep Timer

DIGITAL MULTIMETERS

Beckman Fluke

s All 300, 1D, and ctreuitmate scrics + Autoringe * Analog display

¢ All accessorics in stock ¢ Touchhold function

HDI00—$169  320—5179 R i e A

HDLI0—$189  330—$219 Mode) 73—$ 85 80I0A—3$279 ’/E $114

HDI30—$239  350—$229 75—3 99 8012A—3$359 P“" _

HD140—$259  360-—$289 21—3 99 8020B—5199 S/ List §129

300—$120  4410—$239 23—$145 BO22B--$154
310—5145 25—8299 8024B—5249 Fluke 77
27—3259 8050A—$389 Anzlog/Digital Multimeter

COUNTERS—DIGITAL THERMOMETERS—PLOTTERS
MANY MODELS AVAILABLE — CALL 800-824-2873
Example: Fluke 1900 Counter Sale $389.50
Battery and BCD Data Options Availabie

Used Test Equipment, too!—Over 3,000 Models Available at

Huge Discounts with Warranties!

@
o

—Quantity Discoums Available M
—Dealers Welcome Call é
—Freight and Tax extra =
—Immediate Availability of Equipment 800'82 4'2 873 §
CIRCLE 254 ON FREE INFORMATION CARD 33
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TOOL DISPOSAL
NOTICE

ATTACHE
TOOL KITS Your Cholice of

Attractlve Vinyl Leatherette Case,
Heavy Duty ABS Plastlc Case or
Lightweight Aluminum Case
(pictured) plus a Fantastic
Assortment of Over 130 Quality
Tools Professionals Need and

Use Every Day!l!l
°{0uﬂ

$ra

Avallable separately.
See below,
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[ Free Multi-Tester|
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Subnotal 1

Sates Tax tor CA & KY Rewdents

Toral

¥ RADIO-ELECTRONICS

.n-d
PHONE TOLL FREE 800-423-2567

Charge [

Acct.
M.

MAC [ viso Exp. Dote

HARBOR FREIGHT SALVAGE CO.

3491 Mission Oaks Blvd, P.O. Box 6015,
Camarillo, CA 93011-6015
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the experiments, a training board
is provided. In many ways, that
board is the key to the course as it
is designed to allow the student to
get right to the heart of the experi-
ment at hand. At the center of the
board is a solderless breadboard
that allows circuits to be easily as-
sembled and disassembled. Ar-
ranged around the breadboard are
10 clearly labeled sections that
contain most of the support cir-
cuitry needed for the experi-
ments.

Mastertech Microfab 1

OVERALL

Section 1 is a regulated + 5-volt
supply. Section 2 is an array of 16
discrete LED's. Section 3 is a com-
mon-anode 7-segment display.
Section 4 contains two squarewave
generators. One outputs at a fixed
rate of 1 kHz; the other is variable
from 1 Hz to a few hundred Hz.
Section 5 is a 10-LED bargraph volt-
meter. Section 6 is a speaker. Sec-
tions 7 through 9 contain switches.
And section 10 contains a 5-volt
SPDT relay.

In addition to its value in the
course, such a board is always
handy to have around an elec-
tronics workshop. That's because
it provides a handy way to design
and debug your own circuits.

The course comes complete
with everything needed. In addi-
tion to the manual and the training
board, all components (logic IC5,
switches, resistors, and even
jumper wires) required for the
various experiments are inciuded.

The 40 lessons in the course
cover topics such as simple logic
gates, flip-flops, shift registers,
counters, and more. Once the
course is completed, add-on kits
that cover such advanced topics as
A/D and D/A conversion, speech
synthesis, computer-bus interfac-
ing, and microprocessor theory
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can be purchased. In fact, through
the add-ons to the program, the
student can eventually build a
CP/M computer.

Unfortunately, the version of the
course manual included with the
trainer we received was only a pre-
liminary one. That manual was
missing several drawings (the
manufacturer enclosed a note ex-
plaining that those were not ready
as yet and would be included in
the final version) and covered only
the first six lessons. What we saw,
however, was of generally good
quality, though regular readers of
Radio-Electronics might find some
of the material a little simplistic.
(But remember: One of the
course’s stated goals was that it
could be used by someone who
was not familiar with electronics.)
If that quality is carried through in
the balance of the manual, the
Microfab 1 grades out as a excel-
lent educational product. At its
selling price of under $250, it is
also a good value. R-E

Video Interface Products

Hybrid-8
Special Effects Generator

Add professional-looking
special effects and editing
to your videotapes.

CIRCLE 5 ON FREE YNFORMATION CARD

IF YOU USE A CAMERA AND VCR TO
make your own videotapes, you've
probably learned that it's difficult
to get professional-looking re-
sults. Even if you use a second VCR
to edit out the parts you don't
want, you still end up with scene-
to-scene transitions that look and
sound too harsh. We've recently
seen a special-effects generator
that could end all that: the
Hybrid-8 from Video Interface
Products, or VIP {19310 Ecorse
Road, Allen Park, M| 48101).

The Hybrid-8 is a versatile
switcher, fader, enhancer, mixer,

5861 HIEW3 1435
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vIP Hybrid-8
OVERALL | ¥ i E
PRICE |

EASE |
OF USE ul

INSTRUCTION '
MANUAL )

PR:‘CI:/
VALUE ey

142 6,728

s o

stabilizer, and video-effects gener-
ator. It's difficult in a short review
to list all of the ways that the unit
can be used, so we'll have to settle
for bringing out only the more im-
pOrtant features.

Switcher/fader

One of the features of the
Hybrid-8 is an A/B switcher that al-
lows you to change quickly from
oné source to another. The switch-
er can be used along with the fader
so that you can fade out one
source and fade in another. The
duration of the fade can be ad-
justed from only a fraction of a sec-
ond to more than five seconds.

The Hybrid-8 does not contain
any circuitry to prevent picture-
roll as you switch from one video
-source to the other. But we found
that by adjusting the fade dura-
tion, we could often mask any par-
tial picture roll that occurs.

Special-effects generator

The Hybrid-8 special-effects
generator can be used along with
the fader (and switcher, if desired)
to produce different wipe pat-
terns. The standard wipe patterns
are: rightward, leftward, upward,
downward, edge-to-center, and
fade to black. All of those wipe
patterns can be combined to give
you a total of 31 possibilities. You
could combine, for example, up-
ward and downward wipes so that
the picture would wipe from top
and bottom to the center.

Audio switching

As you switch between video
sources, you also have options on
how you want to handle audio
switching. If you are switching be-
tween two video signals and using
the special-effects wipes, the au-
dio normally fades out and switch-
es aiong with the video. You do,

Eleclronies (N0

Mi=2\DS

P

| MINI-ROBOTS Priced from $24.95 (PEPPY,

touch/sound controlled. shown at left), to
574.95 (MEMOCON CRAWLER, 4K pro-
grammabie memory, shown at nght). Each kit
Includes slep-by-step instruclions and pre-

| assembled PC boards. Batieries not in-

cluded. Add §2.50 {per unit) for S & H. Other
models to choose from. Send 51.00 for more
inlormation and diagrams. MORNING D|S-
TRIBUTING CO., P.O. Box 717, Hialeah, FL

33011 (305) 884-8686.
CIRCLE 278 ON FREE INFORMATION CARD

MODEL 333 RAPID ASSEMEBLY CIRCUIT
BOARD HOLDER. Eight position rotating ad-
justment and six positive lock positions [n the
vertical plane. Crossbars available up 1o 30
inches in length to hold Circurt boards up o 28
inches Tn width. Spring loaded holder leatures
tih angle adjustment, height adjustment and
quick board rolatians  Only $44.49. Contact;
PANAVISE PROCUCTS, INC., 2850 East
291h Street, Long Beach, CA 90806, (213)
595-7621.
CIRCLE 252 ON FREE [NFORMATION CARD

r

EPROM PROGRAMMERS & ERASERS.
Self-contained Stand-alone. Programs most
5V EPROMSs from 16K to 256K Parallel 110
port or RS-232 (optional). Standard with data
entry keypad Prices from $169.00. ERAS-
ERS - erasers upto 9 chups in 15 min. Build-In
alectronic timer. Prices from $44.90. Most
products are In siock. ANGO ELEC-
TRONICS CORP PO Box 112, Harrison, NJ

07029, 1201} 484-1115.
. CIACLE 266 ON FREE INFORMATION CARD

GREAT GRAPHIC EQUALIZER KIT, Twelve
{not 10) bands per channel. Ultraquiet (92dB
SN). clean {.02% THD), attractive {solid wal-
nut endpanels). Feajured in Radic-Elec-
tronics Apnl 1978 cover story. Just $89. Free
shipping w/check. VISA/MC add shipping.
Free catalog. SYMMETRIC SOUND SYS-
TEMS, 856 Lynn Rose Ct_, Santa Rosa. CA
95404 707/546-3895.

| ZENITH SSAvI DESCRAMBLERS only
[ $169; GATED PULSE & SINEWAVE de-

coders $199 each. Reconditioned. Onginal
equipment for UHF chs. 23 27,31,
48,50,51,54,57.60,67,68 etc. Quantity dis-
counts. Sumlus Cabie TV equipment: Jerrold
SB-3, Cak N-12. Zenith Z-Tac. Hamun 1200,
atc. Catalog $1. 10 days satistaction guaran-
tee & 90 day warranty. AtS SATELLITE, P.O.
Box 1226-E, Dublin, PA 1B917.
1-B00-643-2001 or 215-249-9411.
CIRCLE 2587 ON FREE INFORMATION CARO

THE WIRELESS TELEPHONE TRANSMIT-
TER model WTT-20 s only the size of adime,
yet transmits both sides of a telephone con-
versation with crystal cianty, Compiletely au-
tomatic Uses power from the teiephone line
itself. Never needs a battery! Up 1o Va mile
range. Use with any FM radio. Complete kit
only $29.95. Tax included.

FREE SHIPPING. DECO INDUSTRIES, Box
607, Badford Hills, NY 10507, {914}
241-2B27.

CIRCLE 127 ON FREE INFORMATION CARD

WwWwWw americanradiohistorv comm



www.americanradiohistory.com

Eiectronics (inf=ADS |

SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon-
verter. Features infrared remota control tun-
ing. AFC, SAW filer. RF or wideo output.
slerec output. Poloralor controds, LED chan-
nal & tuning indicalors. Instali six lactory as-
sembled circuit boards to compilets. Semikit
$300.00 . Completed downconverter add
$100. Complated receiver and downcon-
verter add $150. JAMES WALTER SATEL-
LITE RECEIVER. 2697 Nickel, San Pablo,
CA 94B806. Tel 415-724-0587.

CIRCLE 124 ON FREE INFORMATION CARD

HOBBY KITS THE ERECTOR SET*" of linear
electronics. Modules from 54,95 to $49.95.
Build basic circults: 2 W audic amplifier
(AFA-1, $4.95), tone decoder (PLL-1, $6.95).
to mome complex: VHF Converter (using 4
modules, $27.80) QRP Transceiver (using &
modules as shown, $38.70), HF SSB Trans-
celver {using 14 modules, $140.30). Add
$2.50 for S&H. SEND $1.00 for diagrams,
$5.00 for 1ull manual. MORNING DIS-
TRIBUTING CO., RO. Box 717, Hlaleah, FL
33011 {305) 884-8686.
CIRCLE 275 ON FREE iNFORMATION CARD

| APPLIANCE REPAIR HANDBOOKS—13

volumes by service experts, aasy-lo-
urderstand diagrams, illustrations. For major
appliances {(alf conditioners. refrigeralors.
washers, dryers, microwaves, eic.), elec
housewares, personal-care appliances.
Basxs of sobd State, seting up shop, test
Instruments. $2.65 10 $5.90 each. Free
brochure. APPLIANCE SERVICE. PO Box
7689. Lombard. IL 60148, 1{312) 932-9550.

CIRCLE 84 ON FREE INFORMATION CARD

wiDIC

SCRAMBLING

TRC IO |

SUBSCRIPTION TV MAMNUAL. This infor-
malion packed book details tha methods
used by subscription TV companles to
scramble and descramble widao Signals.
Covers the Sinewave, Gated Puise, SSAV|
system. and the methods used by most cabie
companes. Includes circur schematics, the-
ory. and trouble shooting hints. Only $12.95
plus $2.00 firsl class P&H. ELEPHANT
ELECTRONICS INC., {formally Random
Access) Box 41770-R, Phoenix, AZ 5080

CIRCLE 120 ON FREE INFORMATION CARD

FREE CATALOG OF HARD-TO-FIND
TOOLS is packed with more than 2000 quali-
ty items. Your single source lor precision
tools used by electronic techniians. engineg-
ers. instrument mechanics. schools, labora-
lores and govemment agencies. Also con-
1ains Jensen's line of more than 40 tool Kits.
Gend for your:free copy todayl JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85044, (602) 968-6231.

CIRCLE 115 ON FREE INFORMATION CARD

|

THE MOST EXCITING KIT YOU wILL EVER
BUILD The model WAT-50 miniaure FM
fransmitier uses a 4-stage circut NOT o be
confused with a simple wireiess mcrophone.
Up to 1 mile range. So sensitive, it will pick-up
a whisper 50 feet away! Use with any FM
radic. Compiete kit only $29.95 1ax inc).
FREE SHIPPING. DECO INOUSTRIES, Box
607, Bedlord Hllls, NY 10507, (914)
241-2827.
CIRCLE 127 ON FREE INFORMATION CARD

OELTAX DUVAL TRACE OSCILLOSCOPES
WITH PROBES DX5020 20MHz $379.95.
Builtin component lester SMV 1o 20V/DIVD.2
microsec. to 0.58/DIV. Riselime less than
17ns one year limited warranty Also avanable
DX5035 35MHz $527.00 DX5045 45MHzZ
$789.95 DX50155 15MH2 A/C D/C $479.95.
CA. residents add 6.5% tax. Shipping $8.50.
Money orders, checks accepled. DELTAX
DYNAMIC INC., 20955 E. Lycoming St.,
Walnut, Callt. 91789. Tel. (714) 594-T131.
Telex: 503749 DELTAX.
C!RCLE 251 ON FREE INFORMATION CARD

INVASION OF THE ROBOTS. NEW from
ELECTROMANIA, the enlire "MOVIT"
ROBOT Iine. This month® specals PIPER
MOUSE, Command Whustie {Included). furns
lefi, slops, right, advances, $39.95,
MEMOCON CRAWLER Keyboard program-
mable Robot for lights. horn, movement,
$69.95, Both require assembly. Educational
and fun. Master-Visa 1-800-632-4441 NY
STATE, 1-800-645-4441 Natlonwide.
CIRCLE 266 ON FREE INFORMATION CARD

|

TELEPHONE ANSWERING MODULE. EN-
ABLES ANY CASSETTE RECORDER TO
ANSWER PHONE AND TAKE MESSAGESI
This module automatically answers phone
aler 1 ning; sends “beep” signal; and ach-
vates your recorder for 20 second message.
Fully assembied & tested. All patch cords
ncluded. Onty $29.95, tax inciuded. FREE
SHIPPING. 30 day money back guarantee.
Oealer Inquiries welcome. REBEL ELEC-
TRONICS, R.O. Box 15785, Plantation.
Florida 33318.

CIRCLE 256 ON FREE INFORMATION CARD
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however, have the option of mix-
ing the audio as you switch video
sources. If you do that, the new
audio input fades in as the original
audio fades out. Another option
you can choose, called “video
breakaway,” lets you keep a single
audio Input regardless of how you
switch the video. That's important
if you want to string scenes to-
gether without a sense of chop-
piness. The unbroken audio has a
unifying effect.

Stabilizer/enhancer

The Hybrid-8 contains an en-
hancer and stabilizer. To help you
properly adjust the stabilizer, you
can select a comparison (split
screen) mode in which you can
view the normal and enhanced
picture at the same time. The sta-
bilizer, once selected, doesn't re-
quire any adjustment.

Other features included in the
Hybrid-8 are an elapsed-time
meter (which is also a 24-hour

The Reason
Is Clear. . .

Simpson
260°'VOM

Has Features
No Digital
Can Match!

2
\ Latest
260°
Serles 7
$119

“Instant™ null. peak, trend and continuity indications
High immunity to transients, RF Iinterference

dB measuremant capability at no extra cost
Resistance Indication trom zerc to infinily

RADIO-ELECTRONICS

‘¥
(-3

Self-powered voltage. current and dB ranges—no batlesles to fail
Rallable, accurate parformance even under exireme environments
Easy, low-cost malntenance—no @xpensive 'chips’ to fail

UL Listed per UL-1244 Standard for Safety—Electrical and
Electronic Measuring and Testing Instruments

Comptets line of UL recognlzed accessories

Optlone inciude mirrored Scale, extra overioad protections, roll top
carrying case

See the World Famous 280 Serles 7, the 260-8XL. the 270 and 1he Pocketl-Size 180"
a1 Leading Electronics/Elecirical Distributors

Ly SIMPSON ELECTRIC COMPANY
A Katy indusirias Subsdiary
: 853 Dundee Avenue, Elgin, IL 60120
] _E_r‘t_ ok (312) 697-2260 » Telex 72-2416 » Cable SIMELCO
T e i " Canada’ Bach-Simpson Lid., London. Ontario
Engiaird. Bach-Simpson (U.K ) Ltd,, Wadebridge, Cornwall
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clock) and an RF modulator. The
manual that is supplied with the
unit should serve most consumers
well. Although it is lacking tech-
nical information, it does give a
good description of the proper
setup and operation. One thing
we especially liked about the man-
ual is that it listed the phone
number of “Mr. Hookup.” Cus-
tomers who have trouble can call
and receive assistance from him.

An optional accessory, called
the Zip Stick, lets you take control
of the Hybrid-8's special-effects
generator. Thus, for example, you
can manually converge a wipe to
“spotlight” a part of the scene, and
you can use a joystick to move the
spotlight around. By making that
spotlight small enough, you can
create a video pointer or “bounc-
ing ball.” The translucency of the
wipe (which makes up the non-
spotlighted area) can be continu-
ously adjusted. The Zip Stick
greatly increases what you can do
with the Hybrid-8.

The suggested price of the
Hybrid-8is 5419 while the Zip Stick
sells for about $200. If you own
only one VCR, those prices might
be too high to justify. But if you
own two VCR’s, the editing power
of the Hybrid-8 is something you
don’t want to be without, es-
pecially if you make a lot of home
videotapes. R-E

MaxiGuard Black Max
Champion Auto Alarm

It stops car thieves cold
€2
- Y. s
4 o
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THE NUMBER OF CARS STOLEN EACH
year keeps going up and up, and
that is a trend that is unlikely to be
reversed in the near future. If
you've ever been through the ex-
perience, you know that the
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MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S

niEmpo
Electmnlgs éacgas

The fast, easy and low cost way (o
mieet the challenges of today's
electronic innovations. A unigue
lcaming series that’s as innovative as
the circuitry it explains, as
fascinating as the experiments you
build and explore.

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

unigue Concept Modules, sent 10 You &

one every 4-6 weeks, give you a
handle on subjects like Ooptoelec-
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. 1t’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 dynarnic
discussion that drives home the key
facts about the subject. Your leamning

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

Perform
Experiments
in Contemporary Electronics
Throughout your series, lab-
ofatory experiments reinforce every
significant point. This

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

essential experience o most convenient,
...dynamic, hands-on ) i p;fbab{ie kasaty 3

i PENSIve w
?lfe[g?yn?:lr:trlgog f . T i e = ;“ doit. And the
will help you master = v hi'i?i \)4' only one that gives
principles that apply all i & ':; ? 3 ! you h'a_mds-on
the way up to tomortow's | = .Q.ﬁ e experience.
latest VLSI (Very Large #‘E 15-Day No-Risk Trial
Scale Integrated) circuitry.

1n 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. 1t”s for you
if you're iooking for new fields of
interest...if you're a teacher who
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To order Your first module with-
out risk, send the postage-paid card
today. Examine it for 15 days under
the terms of the order form and see
how the Contemporary Electronics
Series gets you into today's electronics.
If card has been used, write us for
ordering information.

MeGraw-Hill

Conlinulng Fducation Center
3939 Wisconsin Ave.
Washington, D.C. 20016
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effects of a car theft can be devas-
tating.

Because of that, millions of car
owners have turned to one of the
multitude of car-alarm systems on
the market. Some do little other
than give their owners a false
sense of security. Others, such as
the Black Max Champion auto-
alarm system from MaxiGuard
(2700 Touhy Ave., Grove Village, IL
60007), do an effective job of
thwarting potential thieves.

MaxiGuard

OVERALL
PRICE

Champion |

The Champion

The Champion is a passive pro-
tection-systeny that arms automat-
ically when the ignition key is
turned off. It is disarmed from out-
side the car via a tiny transmitter.
That transmitter, dubbed the “ra-
dio key” by the manufacturer, is
small enough to act as a keychain
fob.

The system incorporates four
“subsystems” to protect your car
In four different ways. First, there
is a motion/shock detector. Sincea
parked car should not move at all,
that module monitors for a sharp
shock. Such a shock might be
caused by a lock being forced, a
window being broken, a door or
trunk being opening, or the vehi-
cle being moved. If such motion is
detected, a piercing siren will
sound immediately, and will con-
tinue to sound for a full three min-
utes. Once the three minutes have
expired, the system will reset; the
cycle is repeated If any further mo-
tion is detected.

Second, there is the alarm-con-
trol module. When clamped to a
battery cable, the module senses
current flow. Since opening any
door, or the trunk, will cause an
accessory light to come on, such
an occurrence will cause the siren
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to sound. The module also can be
activated by switches, so the
hood, etc., can be protected in
that manner.

Third, there is a passive starter-
interrupt module. That module, as
its name implies, disables the star-
ter system whenever the alarm
system is activated.

Finally, there is the “Maxi-lok”
hood dead-bolt system. That se-
curely locks the hood any time the
ignition is off. The system can be
manually deactivated for servic-
ing, etc.

The system is exceptionally easy
to use. All the driver needs do to
enter the car is press a button on
his keychain transmitter, unlock
the car, and turn on the ignition
within one minute. If for some rea-
son the Ignltion is not turned on
within that time period, the alarm
will sound. The alarm can be reset
by simply pressing the button on
the keychain transmitter. To verify
that the system has received the
correct code to disarm, the park-
ing lights turn on for about three
seconds to letyou know it is safe to
enter the car.

Activating the system is even
easier. Simply turn off the ignition,
remove the key, and exit and lock
the car. The alarm is automatically
activated one minute after the igni-
tion is turned off.

As this is a consumer product,
the documentation provided is
skimpy. In fact, aside from a card
that provides basic user informa-
tion, the only documentation
provided is related to the installa-
tion of the unit. Though that infor-
mation is intended for a profes-
sional installer, installing the alarm
system is not particularly difficult,
and requires no special tools. You
could undertake it yourself if you
are handy. However, most of the
outlets that carry products of that
nature, such as auto-stereo deal-
ers, include installation as part of
the purchase price, and that is how
the suggested list price for the
alarm system ($650) is quoted by
the manufacturer.

On the whole, the unit provides
a very high level of protection for
your car. It carries a one-year guar-
antee on the electronics, and all
mechanical components are guar-
anteed for as long as you own your
car. R-E
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ECG’ IC's for Zenith

"2" Chassis

Philips ECG has rePlacement
integrated circuits for the 221-
175, -179 and - 190 in the Zenith
System 3 “Z" chassis. They are
the ECG873, 874 and 875. Just
three of the hundreds of inte-
grated circuits available from
Philips ECG to replace literally
thousands of part numbers, All
are manufactured to meet OEM
specs so you know they fit and
they work.
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ECG" Bipodar Transistors
Philips ECG replacement leader-
ship is obvious again. The ECG
29, bipolar transistor, used as

a replacement in the fan motor
control system of Cadillacs, has
been added to the Philips ECG
line. (The ECG29 replaces Delco
part numbers 139DDF and 7391-
BT). There are 322 other bipolar
transistors in the Philips ECG
line that replace thousands of
other domestic and foreign tran-

sistor types.
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ECG" RF POwer Transistors
Philips ECG power transistors
are the ideal replacement RF
power output devices for fire,
police and taxi radios. They are
suitable for transmitters and
drivers up to 100 Watts RF
power. They cover frequencies
from the 13 to 30 MHz band to
the UHF 806 to 870 MHz band.
Most dealers will be happy to
learn that Philips ECG replace-
ment RF power transistors are
designed to replace units in
Asian and European equipment
as well as domestic types. So, if
its ECG, it fits and it works...
worldwide, Philips offers a selec-
tion of over 65 RF transistors
that replace literally hundreds of
domestic and foreign transistors
in a broad range of frequencies.
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Advertiserment

Advertisement

ECG® High Voltage Triplers
You have a choice of 29 s of
high voltage triplers from Phil-
ips ECG, and these 29 triplers
replace hundreds of part num-
bers. Six step, five step, with
damper, with resistor—you name
it, Philips has it. For example,
the EC(3559 replaces the Zemith
212-148 and the ECG560 replaces
the Zenith 212-147—and only
Philips ECG has replacement
parts for these Zenith types.
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The one thin

that you have to
replace every year.

The new and expanded ECG® Semiconductors Master Guide.

Your new Master Guide will be looking
as dog-eared as the old one before long.
Because this year the Master Guide has
been expanded to include more than
400 new products and almost 25,000
new cross references. The Master
Replacement Guide for1985. 656 pages.
Over 3,500 different ECG devices that
provide replacement coverage for more
than 227,000 industry types. And every-
thing in the book is cross-refere

30 you can find what you're Jooking for
fast, and be sure it fits. Plus, everything
we make meets or exceeds the original
JEDEC or application specs. So it

we make

works. It's the only book you'll need.
But you'll need a new one every year.

To get a copy of the new Master
Guide, go to your nearest Philips ECG
distributor. For his name and location.
just call: 1-800-225-8326 (in Mass.,
617-890-6107).

If it's ECG, it fits. And it works.

PhilipsECG

A North American Philips Company
Dadicaled lo Excolfonce.
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£ RADIO-ELECTRONICS

NEW IDEAS

A versatile battery charger

IT'S EASY TO FINO BATTERY CHARGERS
that are capable of handling one,
two, or four cells at once. But
when you have some device that
requires some odd-ball number of
batteries, or perhaps uses more
cells than a single charging unit
can handle at one time, what do
you dot If you own one of the com-
mercially available units, you must
charge the maximum number of
batteries. And then, after what
seems like years, do the same for
the remaining cells.

Because of that, | decided to
build my own charger; one that
would handle any number of AA
cells, from one to six and charge at
a rate of 50 mA as recommended
by the cell’'s manufacturer. The re-
sult is shown in Fig. 1.

A look at the circuit

The operation of the circuit is
pretty simple. The supply for the
circuit is a conventional full-wave
rectifier. An LM317 voltage reg-
ulator is configured as a constant-
current source. It is used to supply
the 50 mA charging current to
SO1-506, an array of AA-cell bat-

tery holders Each of the battery
holders is wired in series with an
LED and its associated shunt re-
sistor. When the battery holder
contains a battery, the LED glows
during charging.

Note that each of the battery
holder/LED combinations is paral-
leled by a 5.1-volt Zener diode. If
the battery holder is empty, the
Zener conducts the current
around the holder. An exception
to thatis SO1. Amicroswitch, 51, is
inserted in that battery holder so
that the switch is closed when a
battery is in place. That switch is
the power switch for the circuit.

The balance of the unit is a tim-
ing circuit that prevents over-
charging. When power is applied
to the circuit, timing is initiated by
IC2, a CD4541 oscillator/program-
mable timer. The output of IC2 is
fed to Q1, a VN67AF VMOS tran-
sistor. When that output is high,
the transistor is on, and the charg-
ing circuit is completed. When the
output is low, the transistor is off,
and the path to ground is inter-
rupted.

Note that resistors R1, R2. and R5
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NEW {DEAS

This column 8 devoted to new ieas, gl
cuits, device applcahons. construchion tech-
mques. hephyl hinta, etc

Al published entries. upon Pubticaton. will
aam 825 In additon, for U S. residents only.
Panavise will donate their moded 333—The
Rapid Assembly Circun Board Holder, having
a rail pnoe of 1995 I teaturss an sight-
posibon rdating adjustment. indmdng at 45-
degree MEBements. AN sor positive I0CK posi-
HONs N the vertCal piane. giving you & tull ten-
Inch hexght adjusiment fof comiortable work-

| agree t0 the above terms. and giant
Radio-Electronics Magazine the ngnl Lo
pubish my «dea and W subsequently re-
puphsh my dea i colechons of compelabons
of reprints of simalar articles. | deciare thai the
attachad idia is my own original matenal and
that s pubbcabon does NGt volate arry other
copynght | also declare thal s malenal has
not been prvousty published

Title of Idea

§ignatum

Print Name Date

Streel

State Zip
Mad your idea akong wiih this coupon
ic: New Ideas Radio-Elecironics.
200 Perk Ave. South,
New York. NY 10003

J

through R11 are half-watt units.
That's because of the power that
each may have to dissipate. Also,
the VN67AF may be replaced with
a VN10KM. The circuit may be built
using the construction method of
your choice.

There is, however, one precau-
tion to keep in mind; since1C2isa
VMOS device, it is static sensitive
and we all know what that means.
So be careful when handling the
device. The LM317 regulator
should be heat sinked to avoid
thermal damage to the unit during
operation.—foseph A. Scannell
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You may not be able
to solve the worlds problems.
But at least you can listen.

Panasonic

The Panasonic Command Series. With double superheterodyne
tuning, you'll hear the world loud and clear.

Now it'’s easy to listen in on the world's hot spots.
With the Panasonic RF-B600 Command Series
FMILW/MW/SW receiver.

Its advanced microcomputercontrolled tuner lets
you preset up to nine different frequencies. And reach
them at the touch of a button. Or, press the appropriate
buttons and tune in any desired frequency with direct-
access digital tuning. It lock right in to every signal
with a PLL quartz-synthesized tuner. Once tuned in, the
Panasonic double superheterodyne systemn helps deliver
adean, consistent signal.

There’s even built-in auto-tuning to let you scan the
shortwave band automatically, as well as manually. All
this means you can tune in Berlin, pick up Paris, or locate
London in an instant. Without dialing all over the band.

Both the RF-B600 and the RF-B300 are packed with
features and built to go anywhere,

The Panasonic Command Series offers something
for everyone. With equipment sophisticated enough to
impress the most i
avid enthusiast, and
automatic features
that get you where
you want to be. Fast.

There’s a whole
world out there
that's waiting to be
heard. Tune in to it
with the Panasonic
Command Series.

L

il

RE-8300

Batierwss not nchuded
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Panasonic.

just slightly ahead of our time”™
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NEW

PRODUCTS

UNIVERSAL COUNTER, the Cir-
cuitmate model UCTO, features an
8-digit display and has applica-
tions ranging from simple event
counting, to audio and computer
servicing, to FM-receiver and cor-
dless-telephone repair.

The key functions of the model
UC10 are pushbution-selectable;
they include gate time, attenuator,
frequency range, and reset and
self-check functions. Four gate
times range from 0.1second t010.0
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seconds. The 14 LED indicators
provide visual feedback, and there
is also an audible signal indicating
that positive contact was made.
Because there are two inputs, the
counter can also be used to mea-
sure frequency ratios and time in-
tervals.

The Circuitmate model UCT0 is
priced at $319.95.—The Instrumen-
tation Products Division, Beckman
Industrial Corporation, 630 Puente
Sireet, Brea, CA 91621.

REPLACEMENT STYLI, are available
for Shure's ViI5 Type V and ViI5
Type il phonograph cartridges.
The new models are VN45MR (for
the V15 Type IV) and VN35MR (for
the V15 Type /11

Both new models have micro-
ridge stylus tips that make use of
an extremely small tracing radius
to greatly reduce tip-related distor-
tion, while maintaining low inden-
tation for long record life. The
model VN45MR features a tele-
scoped, aluminum stylus-shank
for low effective mass and superi-
or trackability; it also inCorporates
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Shure’s dynamic stabilizer, which
removes static electricity and dust
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from record surfaces, and allows
accurate tracking of warped rec-
ords.

The model VN45A4R |Is priced at
$80.00; the model VN35MR costs
$58.00.—Shure Brothers InCorpo-
rated, 222 Hartrey Avenue, Evan-
ston, 1L 60204.

PHONE UNE LOOP TESTER, model
8455, checks line shorts, opens,
and multiple ringers. The compact
5% X 3% X 2% instrument also
measures 0 to 100 volts DC and has
two resistance scales: Rx1 (100K
center scale} and R = 10.
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A reverse switch is provided for
line checks, and the 0 to 100 points
scale calibration conforms with
telecom industry standards. A pair
of 6’ leads with clips is provided, as
are an Eveready No. 455 (45 voit)
battery and instruction manual.

The model 8455, Catalog No.
12382, is priced at $110.00. Op-
tional accessories include an extra
test lead set and carrying case.—
Simpson Electric Company, 853
Dundee Ave., Elgin, IL 60120.

CASSETTE RECEIVERS, model KS-
RX450, mode| KS-RX250, model
KS-RX115, and model KS-RX105, are
in-dash stereo cassetle car re-
ceivers offering high power output
and high fidelity.

The model K$-RX450 is designed
for European, Japanese, and
American cars. It features a digital
PLL frequency-synthesized tuner
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and clock, and offers up to 20 sta-
tlon presets. Compu-tuning, a
new feature, automatically tunes
to stations broadcasting a good
signal, in preset order, when lhe
station being received becomes
100 weak for clear reception. For
improved FM tuning, the unit also
features TNCC {(Tuner Noise
Control Circuit), which reduces
unpleasant interstation noise as
well as the noise that occurs dur-
ing signal fading. Other features
include Dolby B noise reduction,
line-level input and output termi-
nals, preamp fader control, sepa-
rate 8ass and TResLE tone controls,
metal tape compatibility, bxaocal
button, key-off release/key-on
play mechanism, and power an-
tenna lead. The KS-RX450 is priced
at $399.95.

The model K5-RX250 is an in-
dash auto-reverse cassette car re-
ceiver featuring digital PLL fre-
quency-synthesized tuning with
LCD digital display. Security alarm-
ready, there is also a new tape
transport mechanism for im-
proved reliability, and TNCC for
improved FM tuning. There is also
Dolby B noise reduction, indepen-
dent bass and treble tone controls,
and high power output—22 watts
per ¢channel. The K§-RX250 is
priced at $399.95.

The model K5-RX115 features
auto-reverse control and alarm-
readiness, as well as Dolby B noise
reduction, preamp fader <ontrol,
independent bass and treble con-
trols, and a 22-watt-per-channel
maximum power output. It is
priced at $259.95.

The model KS-RX105 features a
maximum output of 22 watts per
channei, Dolby B nolse-reduction
system, separate bass and treble
controls, metal tape compatability,
rewind/auto-play, built-in AFNS,
DX/Local button, line-level input
and output terminals, and AM/FM
stereo tuner. It is priced at
$229.95 — JVC Company of Amer-
ica, 41 Slater Drive, Elmwood Park,
N] 07407. R-E
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SEE YOUR DEALER TODAY

-ANTENNAS
-ACCERBORIES-

HERE'S A TtP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

‘Firestik’ll

GOLDEN SERIES

BARE-HANDS TUNABLE
“NO TOOLS NEEDEO™
HIGH PERFORMANCE ANTENNAS

" ALSO ANTENNAS FOR
CORDLESS TELEPHONES
: MONITOR SCANNERS

1 Dealar & Dustbutor IngUINes [nvited
SEND FOA FREE CATALOG

r Flrettin' Antonas Company _]
| 2814 East Adams/Phoenn, AZ 85034 |
Neme |
Strad |
(Rt I
I |

2o
Sefving the CB and
Communications Merket Since 1962

5-YEAR REPLACEMENT WARRANTY
CIRCLE 100 ON FREE INFORMATION C ARD
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E by Kepro Clroull SYhema, . 1 u

At Home Professional Quality
Fine Line PCB’s.

Introducing an easy. inexpensive. siep by
siep method for the home Produchon of pro-
tessonal quakty Prnted crcuit boards withoul
& mawr pquipment investment—KeproCiad,
by Kopro, makers of qualty indusinal equip-
ment and supphes KeproClad was desgned
tor I home user who nesds projessional
results with:

A Simple Circuit Board;

Liss KeproClad unsenstuled copper-

clads. These boards COME in 2 popular

sizes with ¥ sided foil, & marking pen.

all for & suggested rm 8l PHOS as low as

$3.50

A Fing Lin® Detalied Board,
Use KeproClad phatosensitized cop-
perciads. Available w 2 sizes with 1 or
2 sded fod. Thase copperclady use the
lates| ischnciogy of negalrve acting dry-
tiim photoresisi. Thia matera W rog-
ged, yet holds extremely fine detail. I1
comes with & Premeasured amount of
developer and sells for as [Mile 49 $3.90
(BugQested ratal}
Otner KeproCiad products such as & pholo
reversal kil for making negative fim. eich. tin
Plating sodution and photofiond lamprs are all
available a1 your jocal distributor. (For the
distribuior neares! you, call or write:

KEPRO CIRCUIT SYSTEMS, INC.
530 Axminkiat Drive.. Fenton, MO $3026.2992
in MO 314-343-1630 Toll Frew 800-325-3878

CIRCLE 258 ON FREE INFORMATION CARD
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Do you hear bullets ricocheting across your

hvu:F room, or turbulent waterfalls crashing
o

wn the stairs when you watch TV?

If you hear dump trucks
roaring across your living
room, cannons exploding
all around you, and rain
drops splattering the floor
when you watch TV, then
you probably already have
a Teledapter. However, if
you don't, read on.

if you have a TV and a stereo
system you can enjoy the excitement
you've been missing...now! The Teledap-
ter’s unique electronics will combine your
TV and stereo into a powerful entertain-
ment center that would easily cost thou-
sands of dollars.

Imagine having the best front row
seats in town for ball games, musicals,
and movies.

Teledapter works with any TV, VCR,
or satellite receiver, regardless of age or
model, and conveniently plugs into the
auxiliary, tape. or tuner input on any
stereo amplifier or receiver systern.

All TV, satellite, cable, and VCR pro-
grams will have the same powerful sound
# your stereo system and speakers.

Stereo-Plex™ Circultry is for all
those mone TV's and VCR's. It trans.
forms their mono sound into sparkling
rwo-channel stereo effecs. Gor a stereo
TV or VCR? No problem. Just piug
thetn in. Since most TV and cable
programming is mono, the Stereo-Plex
circuitry will pick up where your stereo
T\{:dor VCR n;t:p& short.
ono wu even

when played through E =
owo speakers, appear o
come from one direc-
tion {the center). ISTEHES
Stereo sounds come from two dutr.uons

The siereo/mono

= = test is really simple;
plug the Teledapter

up, push the mono-

[LsEmer] stereo button on

Turn your TV into a

your stereo. When you go from monc to
stereo. listen to the sounds spread out
across the room. Perform the test with-
out a Teledapter and a2 mono signal will
remain in the center.

Ambiance and %) =]
Spatial Circuirs ex- \
pand a stereo signal
O greater separation ' (

than it normally has.
At the same time, indirect delayed sig-

nals and echoes are accentuated.

DNR® is the latest marvel in noisc
reduction. It works with all mono or
stereo programs, and preserves the Tele
dapter's excellent 20 to 20,000H: fre-
QUENCY Tesponse.

Tape Monitor Loop allows all the
fearures of Teledapter vo be used with all
other stereo or mono components, FM,
tapes, records, AM, etc.

Other Fearures include up to four
mono of stereo inputs, input level con-
wrol, isolated and protected low imped-
ance input, and a beautiful walnut and
anodized aluminum cabinet. This unit
will serve you for years.

NQO MAGIC—JUST HIGH TECH

Technology using the
laest integrated circuits
andd manufacturing
wechnigues, are com-
bined in an instrument
designed and built in America, from the
company that Invented Good TV
Listening™

T T . T T T sy o o NN Y NN N

THE
MANUFACTURER

For over 12 years
we've manufactured
TV audic products for
home and industry
with the best stand-
ards we know.
Offering our products direct enables
you to make sure that the sales person
you speak to is able te answer your ques
tions knowledgeably. And if a Teledapver
cver needs service, it will be done quickly,
and it will be done correctly.
Teledapter comes complete with all
cables, instructions, and a FREE HELP-
line phone number.

*DNF. s v regurered trade mark of Narional Semicon-
ducror ¥

TRY THE TELEDAPTER

AT NO RISK

Take the first 30 days with Teledap-

ter™ as a test. If vou're not com:

pletely satisfied, return it for a com-

vnc refund and your mailing costs,
ou can't losc.

Teledapter™ is also backed with a

rwo-vear warranty on parts and labor.

Teledapter™ TE-600, 3145.00 plus
$4.00 postage and handling.

TOLL FREE 1.800-251.8608
In Tennessee Call Collect
1-615-351-9001

W 24 HOURS w

Send mall orders to address below,
Credit card and money orders
ptocessed immediately. Checks
require 18 days.

RHOADE/S

NATIONAL CORPORATION
Department 204

Highway 99 East » P.O. Box 1316
Columbia, TN 38402

powerful entertainment

center with the STEREO TELEDAPTER®

WwWwWw americanradiohistorv comm


www.americanradiohistory.com

Henry Ford would not have believed how electronics has changed his automobile. In this
article. we show you the lalest in passenger-compartment electronics.

MARC STERN

I'T 1S SAFE TO SAY THAT THEE AUTOMOBILL: IS AMONG
the most important innovations of the past hundred
yeurs. Although there have been improvements in
nimulacturing echnigues, materials used. ete..
the automubile has changed little over time. at least
as far as the typical drviver is concerned.

That all is changing. thanks to an across-the-
board clectronies revolution that is occurring in the
—aulo industry. Awtomakers are currently experi-
menting with and implementing a variety of micra-
processor-controlled systems.

One area where the fruits of the automukers’
eftorts will become obvious is the passenger com-

partment of vour lamily’s car. Alrcady. automobile
mstrument clusters and displays ure beginning to
resemble those found in the cockpits of sophisti-
cated jet aircraft. Inaddition. electronics is making
il possible to offer automotive features und oplions
that Henry Ford never even dreamed of.

Here and now

Just what feaures and options are we talking
about? Well. for example. for the last three years
Chrysler and Ford have had cars equipped with
digital voice synthesizers. Other exciting develop-
ments have occurred in the area of display tech-
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FIG. 1—A CRT WITH TOUCH-SENSITIVE SCREEN i3 used 10 replace iraditional mechantcsl olimate

controla in thla Mark VIl Comtech, a limited-produciion vehicie from Ford.

F1G. 2—MULTICOLOR LIQUID-CRYSTAL aN0 VACUUM-FLUORESCENT dispisys are being used to

preaant driver intormation in several Current Production automobiles.

nology. First developed by Zenith in 1981,
vehicular cathode ray terminals with
touch-sensitive screens are actively being
used in 1he Buick Riviera and Ford Com-
tech Mark VIl, a limited production
model (see Fig. [). The CRT's arc being
used 1o replace traditional mechanical cli-
mate and entertainment ¢onirols. and

multicelor, liquid-crystal and flat vac-
uum-fluorescent displays are being used
for driver information. (See Fig. 2). Soon,
expecl to se¢ cars equipped with naviga-
tional systems. using maps stored on
compact discs, to help make sure that you
never get “lost” again.

In fact the first such systcm is already

WwWwWw americanradiohistorv comm

available. 1t is the Elak Mavigaror. Man-
ufactured by Etak, Ine. (1287 Lawrence
Station Road, Sunnyvale, CA 94089), the
system consists of a 1.024 X 770 pixel.
high-resolution vchicular CRT; a cassetie
tape drive; compass, and the electronics
package.,

The heart of the system is the map
database, designed by Etak, called Etak-
Maps. Those maps, stored on casseties
rather than CD''s in this first commercially
available sysiem, are custom-designed 10
provide information down to individual
addresses, the company says. Once the
unit is installed, the owner can gusiomize
operation by selection of the appropriate
map database.

The system uses a moving-map display
10 heip you navigate. As you drive, your
position on Ihe viewing screen, marked
by a small triangle, remains constant. In-
stead. it is the maps thal move. The scale
of the maps can be changed casily, allow-
INg YOu 10 se¢ your position in & neigh-
borhood, a community. a cily. or the
country. The position of the vehicle relas
1ive 10 the maps is determined by the umt’s
special compass and sensor system_ and is
accurale to within 50 feet. on the average.
Due¢ to the nature of the sysiem. comect
positioning is automatically displayed as
soon as the unit is tumed on, no matter
where the vehicle is located.

According (0 the company. the sysiem
is easily instalied in 1wo or three hours.
The display and the tape player are
mounied at the driver’s position. along
with the tape player. The scnsors are
mounted at the wheels. and the elec-
tronics package located in the trunk. The
cost of the sysiem averages between
$1.350 und $1.595, depending on the size
of the CRT used. (There are two, one
seven inches and the other 4.5 inches.)
The tape player is designed for trouble-
frec use because it contains no capstan or
pinch roller. The only moving parts are the
molor driveshafts.

Microprocessors and the car

The key to all of (hose hi-tech auto-
motive features is, of course. the micro-
processor. Forinstance. the Buick Riviera
uses two cight-bit microprocessors—
custom-masked Motorola 6801 s—to
contrul that car's CRT display syseem.

At thc moment, ¢ach microprocessor in
a car is assigned one and only one (ask
{controlling a car’s display system. for
instance). But automotive experts predict
that the day is coming when all of the
MiCTOProcessors in a car will communi-
cate with cach other and with a master
conirol microprocessor designed to over-
sec the entire vehicle’s condition and op-
cration, The advantages of that become
quite apparent if you look at the car as a
compiete system. Let's look at a hypo-
thetical example.

Let’s say we are driving a car of the
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FIG. 3—THE QUESTOR is a concept car from the Buick division ol General Motors. It s being used as &

"4

test bed for systems thal Buitk hopes to incorporate in its products over the néxt decads.

ianQaTiCh CENTER

vehicle's center-console CATY.

future. That car uses a barometric sensor
in the manifold air-pressure-sensing sys-
tem. But that same sensor could also be
used to delect changes in air pressure that
arcn’t telated to engine variables: such
ehanges would be signaled by a change in
air pressure that differs from the normal
syslcm parameters. A MIiCTOPIOCESSOT re-
ceiving such information could even be
programmed to interpret the reading to
forecast changing weather conditions!
That information could be relayed to
the driver via the car’s display system, and
passed on to other systems in the car. Onc
microprocessor-controlled system could
be in charge of aliering the car’s handling
characterisiics to accommodate the im-
pending change in road conditions. An-
other might tune the ¢ar radio to the
National Oceanographic and At-

FIG. 4—THE NAVIGATION SYSTEM In the Quesior can display Srea, region, of atate maps on one of the

&7

mospheric Administration’s frequencies
50 the driver could have a weather updatc.

The future

The eurrent move to clectronics in the
automobile is but a preview of things lo
come. Already, many of the major auto-
makers. both here and abroad. have de-
veloped what are called “concept” cars.
Thosc are automobiles that showcase the
features that sutomakers hope te be incor-
porating in their products within the next
5to 10 years. Among those concept cars
are Buick's Questor. Ford's Continental
Concept §00. Chrysler's Stealth, Nissan's
NRV-1l. and Mazda’s MX-02. Also. Saab
recently unveiled its 900 Turbo EV-1.

The Buick Questor (see Fig. 3) is an
ideacar from GM. Itis being used as a test
bed for planned future sysiems. For exam-

WWWW americanradiohistory comm

ple, the Questor features |4 microcomput-
ers and has such features as a “laser key™
eniry system {an infrared transmit-receive
system for sehicle entry) an automatic
level. attide. and spoiler control system:
a “*systems sentinel” {which monilors the
status of the vanous systems within the
car); a linc-of-sight display for the speed-
ometer and gauges (located at the top of
the instrument pod}. a map and navigation
system; automatically aimed headlights: a
theft detcrrent system: a voice-actuated
radiotelephone; a road surface traction
moniloring syslem; a television rear-view
mirrorsystem, and a touch command cen-
ter for entertainment, comfort and con-
venience functions.

The “hecads-up.” line-of-sight display
is an interesting concept. It works much
like the prompters used by public speak.
ers. A specially angled screen, that is al-
ways in view of the driver, even while he is
looking straight ahead at the road, is used
to display information. Even though the
screen is directly in the drivet’s line of
sight, it doesn't block his view of the road
becausc. like the displays used in jet fight-
ers, il is transparent and appears as an
averlay to the scene ahead. It is the first
application of this type of technology to
automobiles.

Also, Questor is one of the concept cars
that features a navigation system. The
Questor’s navigation system can display
area. region, or stale maps on onc of two
display screens mounted in the center con-
trol console. (See Fig. 4.} In the naviga-
tion mode, a dot on the screen shows the
location of the vehicle and moves when
the vehicle moves. An elcctronic compass
display gives the directional heading at all
times.

The Chrysler Stealth concept car lea-
fures the Chrysler Laser Atias Satellie
System (CLASS). This system, shown in
Fig. 5. makes use of data from orbiting
navigational satellites. Currently. there
are five such NAVSTAR satellites in orbil:
ultimately there will be a network of 18.
Maps are stored on optical discs. touted
for their high-density data storage ca-
pabilities. It is claimed that the system
will be able to display your vehicle’s posi-
tion to within 300 feet.

Mounled in the trunk of the Stealth is a
NAVSTAR receiver. As the NAVSTAR
satellites circle the globe. they continu-
ously transmit posTiional information.
The CLASS recciver uses positional infor-
mation from four of those satellites to
continuously update the system micro-
processor. From that information. and in-
formation stored in the sysiem’s ROM.
the microprocessor is able to determine
the car’s position at all times. That infor-
mation is displayed in map form on a nine-
inch CRT.

The optical-disc storage system uses
cight-inch discs that are capable of storing
up to 25.000 images on a single side. Thai
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is more than sufficient for the maps
needed to adequately cover the U.S.; a
demonsiration version of the system con-
tained 13,300 such maps. The lefiover ca-
pacity could be used for a variety of
applications, such as storing hotel. restau-
rant. and sightseeing information.

Like the system used in Buick's
Questor, CLASS uses a moving icon to
indicate the car’s position on the map. The
scale of the maps can be similarly varied,
zooming in on a small area, or zooming
out to accommodate an arca as large as
1,600 square miles, Chrysier will be offes-
ing the CLASS system as an option when
the NAVSTAR satellite system is fully
operational.

Another interesting feature in the
Chrysler Stealth concept car is the use of
multiplexing for system controls. All con-
trols have been removed from the instru-
ment panel and placed at the hub of the
steering wheel. (Sce Fig. 6.) However,
instead of using separate paralle! pairs of
wires for each control, all the signals are
multiplexed on a single bus.

There arc many advantages o multi-
plexing. One is the elimination of heavy
and unwicldy wiring harmesses. Also, a
multiplexed system offers some unique
advantages in the arca of diagnostics. In-
formation exchange betwcen the bus-con-
trol microprocessor. and the micro-
processors controlling the systems that
the bus feeds is constant. and two-way. If a
system should fail, that data is received by
the bus-control microprocessor and either
the driver can be informed, ot. if possible,
a back-up system activated.

Another automobile that makes use of
multiplexing is the Nissan NRV-11. In that
system, however. fiber optics rather than
wires are used for data transmission.

The NRV-II is noteworthy for a few
additional reasons. For onc. it is equipped
with both voice-synihesis and voice-rec-
ognition sysiems. Voice-operated func-
tions include the soute-data input for the
driver information system, spced waming
sertings. and control of exterior mirmors,
interior lights and hazard flashers.

Ancther interesting innovation in the
Nissan car is a “drowsiness” alert. For
that, a microprocessor is used to monitor
various functions, such as how the steer-
ing wheel is used, to look for signs that the
driver might be getting drowsy. 1f any of
those functions vary from the norm, the
system sounds an alarm.

As you can see, the glectronics revolu-
tion has finally reached the passenger
compartment of your family’s car. But it
won'’t be {imited to just that part of the car.
Indeed, the role that electronics is, and
will be, playing in the engine compart-
ment is at least as important. if not more
s0. To find out more about the electronics
revolution that is occurring “under the
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FIG. 5—CHRYSLER'S CLASS aystem uses a aatellile receiver
2 syslem of orbiling satellites.

o oblain navigehions! Information irom

FIG. 6—IN THE CHRYSLER STEALTH concep! car, many conirols have besn ralocated 1o the steering o P R
wheel. In that vehiche. the tradllional wiring harness has been repiaced with a mulliplexed wiring :1.00(]. turn 10 the next article in this SSCE
scheme. ion. -
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ics
under the Hood

Though they may not be as glamorous as those found in the passenger compartment, the new
electronics systems found under the hood of your familys car are just as important.

THE NEW ELECTRONICS SYSTEMS RKIUND
in the passenger compartment may have
more “razzle-dazzle,” bul the new and
future systems found under the hood of
your family's car have done as much. if
not more, to change that vehicle. and the
way it operales, forever.

A littie history

Up unti! the 1960’s automakers used
mechanical, not electronic systems for
engine control. Until then, cars tended to
run with over-rich air/fuel mixtures be-
cause that was what their engines and me-
chanical control systems were designed
for. But. as we now know. thal design was
not at all beneficial 1o our environment.

As the various “'clean-air” regulations
were enacted 1n the 1960's and 1970's, that
siluation began 10 change. Al first. the
auto indusiry assumed that it could com-
ply with those regulations without resort-
ing to new designs. It soon realized.
however. that that would be impossible.

Continued use of (he older mechanical
and electro-mechanical engine-controd
syslems resulied in serious tradeoffs in
several areas. including reliahility and
fuel economy. The publi¢ began to com-
plain and the industry began to search for
alicmatives.

The alternative that “worked™ was
clectronic engine control. The first irally
electronic enginc-control system was in-
troduced by Chrysler in the mid 1970's.
Dubbed an engine “compuier,™ il was an
analog comparator ¢ircuit. The Circuil ac-
cepted inputs from a limited number of
devices and then advanced or retarded the
timing. according to those inputs. Unfor-
winalely. the ¢ircuit was comparatively
slow and could only control lwo or thnee
variables—air mixwre. timing advance.
and timing retardation. Further. though
the circuit was designed 10 control air
mixture. it proved 10 be unable 10 main-
tain the tight 14.6:1 air-to-focl ratio re-
quired for optimum car performance.

WWwWw americanradiohistorv comm

An additional problem with early clec-
tronic systems was a lack of reliable sen-
sor devices. There were few air-<ampling
devices available that could operate reli-
ably over & long penod of time in the
hoslile underhood environment. {Such
sensons have 10 survive a lcmperalure
range as wide as —40°C to +120°C.)

Eventually the clectronics problems
were solied, however. and today almost
all auiomobiles rely on microprocessor
controlled electronic engine-conirol sys-
tems.

Microprocessors and the car

Of this country’s “Big Threc™ auto-
makers (GM. Chrysler. and Ford), two ane
using the Motorola 6800 series of eighl-
bit microprocessors in their vehicles, Ac:
conding to Charles L. Duesenberry and
Arden G. Gitlund. two staff engincers al
General Motor's Delco Division, the mi-
croprocessors thatl that automotive giant
uses are custom-masked 6800's.
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Chrysler. 100, uses 6800-series micro-
processors for its engine control system.
The heart of the the Chrysler system is a
6801-controlled logic module. The mod-
ule is also used in diagnestic operations
(see Fig. 1).

In operation. the microprocessor lakes
inputs from various sensors—manifold
air pressure, coolant temperature. ex-
haust-gas recirculation, etc.—and coni-
pares those inpuls 10 parameters stored in
ROM. If any of the inputs differs from the

FIG, 2—FORD LUSES the 16-bi1 Intel 8061 microprocessor in s EEC-IY engine cantrol System.

norm. the microprocessor takes steps 0
correct the cause.

There will be cases. however, where the
condition causing the abnormal reading
can not be cormected, or where the reading
is wildly out of bounds with the norm.
Such cases will be recognized by the mi-
croprocessor as a system failure. and the
unit’s self-diagnostics will take over. Onc
function of those self-diagnostics would
be o alen the driver 1o the presence of
troublec. Another would be (o maintain

WwWww americanradiohistorv comm

operanon as well as possible until the fault
is.repaired.

For example, let’s say 1hat the man-
ifold-uir pressure sensor fails. That is one
of the key sensors in the iming system
chain because i constantly meaitors air
pressure within the manifold. and 1hat in-
formation is used by the microprocessor
to keep track of acceleration. decelera-
lion. or cruising conditions. If that infor-
mation is not madc available, engine
timing will likely be off, which will result
in poor perfortnance (stumbling and siall-
ing} and poor fuel economy.

In the cvent of & manifold-air pressure
sensor failure, the microprocessor will be
programnied to revert to a set of timing
and fuel-flow parsmeiers. Those param-
etcrs. which are stored permanently in
ROM., allow the car o continue to oper-
ate. although not at peak efficiency.

The third of the Big Three. Ford. does
notl use & 6800-scries device. [nsiead. it
has wrned to the more powerful 16-bit
Intel 8061 for its Electronic Engine Con-
trol-1V (EEC-1V) system (see Fig. 2).

Electronic fuel system

For a more detailed look at just how an
under-hood electronics system works.
let’s ke a look at the Buick 3.8-liter
multiport fuel-injected engine. General
Moters” most advanced power plant. Just
about every function of that engine is mi-
croprocessor-controlled. (See Fig. 3.}

The multiport fucl-injection system
used by that engine is controlled by a
microprocessor module Buick calls the
Electronic Conirel Module (ECM). It
monitors engine operation and environ-
mental conditions. and uses that informa-
tion to determine the correct air/fuel
mixture. ignition timing. and engine idle
speed.

[nputs to the ECM come from an oxy-
2EN SCNsOT. coolant-lemperature sensor.
detonation sensor. mass-air-flow sensor.
and throtite-position sensor. The ECM
also receives inpuis on engine speed. ve-
hicle speed. transmission gear sclected,
and loads placed on the engine by such
accessories as power steering and aif con-
ditioning.

The multiport fuel-injection system
uscs six Bosch injectors. one located at
each imtake port. rather than a single in-
Jjector found on throtile-body fuel-injec-
tion sysiems. The six injectors are
mounted on a fuel rail and are activated
simuhaneously. once each engine revolu-
tion. on signal from ithe ECM. As a result.
for each combustion cycle. two injections
of fucl at the cylinder are mixed with
incoming air.

According to Buick. the purpose of the
fuel injcctors is to inject a predetermined
amount of fuel. which is mixed with the
mass of air at each cylinder. The injecior
is 4 solenoid-operated valve: the solenoid
winding is energized upon a pulse signal
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FIG. 3—BUICK'S 3.8-LITER mutliport fuel-Injected engine. Just about every funcilon of that engine s

microprocessor controfled

FIG. 4—SAAB's DIRECT IGNITION SYSTEM. This mitrOprocesscr controtied $yslem overcomes many
of the problems inherenl in siandard ignilion mystemm.

from the ECM. As a result, the armature
is drawn back. lifting a pin from its seat,
which resulis in a nozzle opening for the
pressurized fuel. The length of time the
nozzle remains open depends on the wid-
th of the pulses from the ECM. The throt-
tle-position sensor provides the ECM
with throttle position information and that
information helps the microprocessor de-
terminc the duration of the pulses.

That system relies on a high-pressure
in-lank fuel pump that operates at 4500

pni. The pump’s impeller serves as a
vapor separator and precharges the high
pressure assembly, Sysiem pressure is
maintaincd at 28 1o 36 psi by a regulalor.
and an accumulator is used to dampen
hydraulic line hammer {which occurs
when all six injectors open simulla-
neously) in the systemy. The fuel 1ank it-
self is vented through an activated
charcoal canister that stores luel vapors
until it receives a purge signal from the
ECM. Those vapors are then sent to the
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fuel system where they arc bumed duting
combustion.

One of the most important parts of that
system is the mass-air-fiow sensor. De-
veloped by Buick and AC-Deleo. it is
used to measure the mass of air thal is
drawn into the cylinders. It is located just
ahead of the air throttle in the intake sys-
tem and consists of a unique heated film
that measures the mass of air. rather than
just the volume. A thermistor is used to
measure the iemperature of the incoming
air, and that information is sent 10 an elec-
tronics package that is Jocated at the lop of
the assembly

That electromics package is designed to
maintain the lemperature of the film at
15°C over the ambient temperature of the
incoming air. If the emperawre of 1he
incoming air changes, the package
changes the tcmperature of the film o
match. Also, the package informs the en-
gine-control module of the temperature
change so that various engine paramecters
can be adjusted to maintain peak opera-
tion.

In the throttle body. there is an idie air-
control thar provides a bypass channel
through which air can flow. 1t consists of
an opening and a valve that is controlled
by the ECM through a stepper motor. That
bypass provides additional air flow for
dling. and during cold-starting comdi-
lions until the engine has reached operat-
ing temperature. As the temperature rises,
the air flow through that bypass is re-
duced.

The Buick engine uses a new electronic
vacuum-regulator valve 1o control ex-
hausi-gas recirculation and hence auto-
mobile emissions. The regulator valve
contains a conslanl-Curmenl compensation
circuil thal ensures a given output vacuum
for a given pulse widih input. regardless
of vollage or resistance variations. It also
responds to signals from 1he ECM. In
turn, the exhaust-gas recirculation valve is
actuated by a vacuum notor, The exhaust-
gas recirculation syslem operales in re-
sponse to a signal from the regulator

FIG. 5=THIS PLUG/COIL COMBINATION de-
velops the spark voltage right at each cylinder.

valve. In action, it allows the exhausl Lo
gradually bleed through the system and
into the intake manifold, where it heads 10
the cylinder for combustion.
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AUTOMOTIVE ELECTRONICS

Solid-state ignition

The 3.8-liter Buick engine uses a solid-
state ignition system with a distributor
providing a high wvoltage spark 10 each
plug al the proper time for ignition. The
ighition system also sends a timing refer-
ence pulse to lhe ECM.

If detonation—knocking or pinging—
occurs, an electronic spark control mod-
ule is used to adjust the timing. 1t does
that via a piczoelectric sensor that trans-
forms engine detonation vibrations into
clectrical signals that are fed to the ECM.
The ECM then adjusts the spark.

The ECM is also linked to the transmis-
sion and mwonitors the curment gear and
whether the ¢ruise control is engaged. By
monitoring the cruise control, the system
avoids frequent disengagement of the
clutch during cruising. The ECM also
takes inputs from the speedometer drive at
the transmission. That information is used
for fuel cutoff during coasting above 45
mph.

Finaily. the ECM monitors the loads
placed upon the engine by accessories.
and acts to compensate for them to main-
tain optimum operation. For instance, the
ECM monitors the air conditioner and
uses the inflormation it receives to control
idle speed when the air conditioner is on.
The microprocessor antiCipates air con-
ditioner clutch engagement by about a
half second. Buick says, and increases the
engine idle rate (o prevent stalling . 1t oper
ates in a simiiar manner when itis adjust-
ing for power sicering load changes. That
information Is sent to the ECM by a pres-
sure sensof in the power-sicering system.

More reliabte ignition

One of the problems associated with
ignitions is related to the design of the

RADIO-ELECTRONICS
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FIG. 6—THE MERCEDES BENZ anti-skict braking system. A microprocessor teams up with four wheel-
mouried sensors and one pedal-mounted sensar to Combat the brake lock-up thal is common in a
panlc stop. Brake lock-up is whal causes skidding to occur.

system itself. It relies on a central coil to
provide the correct vollage for all the
spark plugs. The coil provides the voltage
to a distributor so the spark can be sent
out. That system has inhcrent losses and
sometimes ¢an’t provide the critical tim-
ing requirements needed.

Saab. however. has found an answer 1o
that in its direct ignition system (s¢e Fig.
4). It varies from the standard ignition
system in that it has no cail in the tradi-
tional sense. Spark information s seni1oa
coil-plug combination at each cylinder
(see Fig. 5) and the spark volage is de-
veloped directly at the cylinder. Micro-
processor-contnolled. the coil-plug com-
bination uses information derived from
the engine eontrel microprocessor (o fire
at the exact moment for top mileage and
cleancst emissions.

Another arca where MiCroprocessors
are finding use is in the arca of vehicle-
maintenance wamings. For instance. con-
sider the BMW oil-change wasing sys-
tem. Instead of being a simple mileage
reminder. the BMW system uses its mi-
croprocessor to evaluate the type of dnv-
ing you do. After evaluating several
parameters. such as typical speed. oil and
coolant temperatures, and miles driven.
the microprocessor sets the oil change
warning interval, Nine LED’s (five green,
one yellow, three red) are used 0 indicate
the service interval. Immediately follow-
ing an oil change, only the green LED'S
glow: as you accumulate mileage. they
turn off one-by-une. When all of the green
LEDs are off, it indicates that it's time for
an oil change. After & while. the yellow
LED lights, issuing a reminder that you'‘re
past due for a change. If no service is
performed. the red LED s tummon. onc ata
time. at about 1.000-mile intervals.
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Anti-skid braking

Microprocessors are also finding uses
in a wide variety of other applications. For
instance, Mercedes Benz. and others. are
using those devices to control anti-skid
breaking sysiems (see Rg. 6).

Such 8 systemn consisis of sensors lo-
cated at the pedal. and at each wheel. The
microprocessor is alerted o 2 *‘panic-
stop™” situation by the force used to press
the pedal down. Once the microprocessor
detects a panic-stop. it issucs instructions
10 an clectronic module in the braking
system. That module then begins to en-
gage the hrakes to the point of lockup.

As the brakes near lockup. that con-
dition is deiecied by a sensor. The system
then relcases and re-engages the breaks.
That process is repeated as many as 12 10
15 times per second. The constant pump-
ing action that results not only stops the
car in shorter distances. but also allows
you to retain control because the wheels
don't stop turning completely. (When
wheels do lock up. you lose conirol of the
vehicle.)

As we have seen, there is a great deal of
work which has been done and which is
still continuing in automotive nlicro-
processor-systems. At the moment. some
automakers are cxperimenting with mi-
croprocessor-controlled collision-avoid-
ance systems. Others arc experimenting
with tire-pressure waming systems (hat
rely on pressure-sensor inputs 1o head off
impending fais.

Servicing and the microprocessor

We discussed multiplexing and its
ramifications in the first story in this spe-
cial section, “Elecironics in the Pas-
senger Compartment.” With multiplex-
ing. all of the various microprocessors
will be linked to each other via a common
bus. and all vehicle operations will be
monitored by a bus-controller micro-
processor.

That will allow several thing to occur in
the event of a failure. Firsi. diagnostic
routings built into such a multiplexed sys-
tem will alert the dniver to the condition
earlier than previgusly possibie. perhaps
even before the subsystem has actually
failed. In addition. it may be possible for
other microprocessors in the sysiem (o
“fill-in™ for a fuiled device. allowing ve-
hicle operation to continue until service
can be obtained. Further, the system has
the potential 1o make vehicle servicing
simpler and more accurate.

That's because the diagnostic routincs
that will be built into the multiplexed sys-
tems of the futune will be able to pinpoint
the exact cause of a failure. Those same
routines could also be used to give a driv-
er, Of service technician. a complete ser-
vice history of the vehicle. All that
information would be aken from the same
sensors used for engine controt. 1Us an

exciling prospect. R-E
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IC TESTER

DAVID H. DAGE

Test your digital IC's with this
handy device. it's a breakout
box, pulse generator, puise
detector and more!

TESTING DIGITAL CIRCUITS SHOULD BE
easy. After all, there are only two voliage
levels involved. If the signal isn’t high,
then its low. So your voltmeter or os-
cilboscope should be all that you need,
right? How wrong that is! Working with
digital circuits requires a whole new gen-
cration of test instruments ranging from
the indispensable logic probe up to the
sophisticated logic analyzers and emu-
lators.

We'll show you how to build a device
that's several digital test instruments
mlled into one. It's a monitor, breakout
box, comparator, puls¢ gencrator, and
pulse detector. [t can be used 1o trou-
bleshoot digital circuils that contain 14-
and 16-pin TTL or CMOS IC's. And it
makes a greal [C tester and trainer.

To use the analyzer for troubleshooting
your digital circuits, you connect the ana-
lyzer to the tn-circuil 1€ using ribbon ca-
ble and an [C test clip. If the analyzer is
being used as a monitor. the logic level of
each pin is displayed by an LED right next
1o a pictorial pinout of 1he 1C. Each pin of
the 1C is accessible at the analyzer for

signal injection or simply for observation.
That combination is hard to beat—it’s cer-
tainly better than tilting your head, hold-
ing a databook open with your elbow, and
jabbing spasmodically with a logic probe
on what may very well be pin 10.

The analyzer gives you a remarkably
simple way 1o troubleshoot an in-circuit
IC. You can compare the outputs of the IC
operating in-¢ircuit to an IC of the same
type that you know to be good. The good
IC is inserted in the analyzer, and the
power and input pins are connecied lo-
gether using slide switches, while the ou-
puts are compared using EXCLUSIVE OR
(xor) gates. If the LED's remain off, the
in-cireuit IC is good. It's as simple as that.

The analyzer can also be used to check
IC's before instzllation. Slide switches are
used 10 set logic levels on appropriate
pins, while the built-in pulse generator is
used to inject singie or multiple pulses.

A look at the circuit

The IC analyzer is made up of four
main parts: the power feed, a puise gener
ator, a pulse stretcher, and a set of 16 pin-
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menitor circuits. To explain the circuit
operation as clearly as possible, we will
discuss those sections separately.

The schematic of the power feed is
shown in Fig. |. When testing in-gircuit
[C’s, the analyzer gets it power from ihe
circuit under test, through socket SO6. If
that input voltage is higher than seven

voits, SI18 must be switched to supply 5

=0
1-15¥ S8

FIG. 1—A POWER-DISTRIBUTIUN CIRCUIT I8
used so that the LED's can have their own sup-
ply voltage il necossary.
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wolts to the LEDs. Otherwise. the curment
through them will be too high.

Supply voltage V; ow is 0.8 volt less
than V- and powers the Xor gates and
the Aip-Aops used for the individual pin-
monitor circvits. The woltage is dertved
through D2 and is filtered by C17. This
provides a high threshold vollage of 2.1
wolts during 5-voli operation (which is
necessary for TTL). The rest of the cip
cuils operate between 5 and 15 wolts DC.

A block diagram of the pin-monitor
logic is shown in Fig. 2, while the sche-
matic is shown in Fig. 3. Since the ana-
lyzer can be used to examine 16-pin I1C's.
it must contain 16 pin-monitor circuits.
Instead of showing the circuit 16 times,
we have shown il once and have used
letiered subscripts. Although that is dif-
ferent from what we normally do in Ra-
dio-Elecironics. it should serve o make

A B

8]

ouT
TIME

N Su " DELAY
1
LATCH

— [}
| - RESET |
J|PULSER
= st LED?- /"'
] LED16
0SC |

F1G. 2—THE PIN-MONITOR CIRCUIT is shown
here in & block diaaram.
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£1G. S—SCHEMATIC OF THE PULSE STRETCHER. LEDIT will light on both positive and negative

transitions.

the circuit clearer. When referring to thuse
parts, we'll use an *N* subscript. In Fig.
3. of course. N=1. (Since the Xor gate
and §-R Rip-flop are secrions of IC's, we
couldn’t do that. So we'll mention here
that the XoR gates in the pin-moniter cir-
cuits are centained in ICI, IC2, ICS, and
IC6. while the S-R flip-flops are con-
tained in 1C3, 1C4. IC7. and ICB.) Just

+Viow Yeen
I

A o Bi
SOCKETS  7Vee SOCKETS
Y'Y Y ]

L]
57K
R
Y 15K s
IN
R < - ]
ey
Rll ?
15K
SINGLE
FROM | PULSE
$19 Q@ i—
CONTINUOUS — %17
100 PPS STORE

10K T

FIG. 3—SCHEMATIC OF THE PIN MONITOR CIRCUIT. Note tha1 because this circuil is repested 16
times in the analyzer, the part numbers use lettered aubscripts.

POS
™ bET ¥
INPUT e
NEG ] <o
e LED17

-

FIG. 4—THE PULSE STRETCHER block dls-
gram.

keep it in mind when you go through the
Parts Lisl.

When switch Sy is in the ouT position,
the logic level on pin Ay, is compared with
logic level on pin By, by the EXCLUSIvE OR
gate. If the 1wo levels are differem, the
high output will set a 4043 flip-flop.
Pulses less than 800 ns are considered
glitches and are filtered out by Ry and
e

"A high output from the 4043 Rip-fop
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will turn on transistor Qu. and thus the
LED. Resistors R,y and Rpy isolate and
protect the analyzer circuits while Rey
and Rpy limit current Row.

When switch S17 is in the sTORE
position, the Rip-Aop can be reset man-
ually using the pULSER switch, $19. When
$17 is not in the STORE position. the Rip-
flop is continually reset by a 100-pps pulse
train.

Placing Sy, 10 the 1N position, connects
pin Ay to pin By, so that an in-circuit IC
can be compared to an out-of-circuit test
IC.

The analyzer has a built in puise
stretcher and pulse generator. Both of
those functions can be connected inde-
pendently to any pin on the 1C under test.
The pulse stretcher will allow a single
pulse or a fast pulse train can be caught
and displayed on a separate LED. It is
highly sensitive 1o 1rue logic changes but
is immune to low-level noise.

A block diagram of the pulse stretcher
is shown in Fig. 4, and ils schematic is
shown in Fig. 5. As you can sec. it uses
five of the Schmitt-trigger inverters of
1C9. The DC level on the input pins 13 and
11 of that [C is held midway between the
swilching point by R3 through R7. and
diodes D3 and D4.

A ncgative transition discharges C27
and puils pin 13 low, The capacitor is then
charged through R3 until D3 conducts.
The time constant of R3 and C27 coupled
to the Schmiu trigger, produces a positive
pulse of sufficient durwion 1o then trigger
the monostable fAip-Rop made up of R8,
R9, C3l and two inverters, 1C9-a and 1C9-
b. When triggered. output from pin 4 of
IC9 will go and remain high for approx-.
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FIG. 8—THE PULSE GENERATOR biock dis.
gram.

imately 50 ms. This output drives the
LEDI?.

Positive transitions charge C28 and
pulls pin 11 of [C9 high. An output blink
of LEDI7 is produced in a similar fashion.
Capacitors C29 and C30 hold the midway
reference voltage constant, while diodes
D6 and D7 isolate the two outputs from
pin 8 and pin 12 of [C9.

The pulse generalor can be used to
change the logic leve] voltage to the op-
posite state for a short time, overriding
any logic output that is in control. [nject-
ing pulse(s) to stimulate digital Circuitry
is indispensable for troubleshooting. The

duration of the pulse is so shent that no
damage is dope to the output device, The
pulse output can be either a single pulse of
a 100 pps (Pulse-Per-Second) pulse irain.

A block diagram of the pulse generator
is shown in Fig. 6. while its schematic is
shown in Fig. 7. The logic level of the
external circuil is sensed through RI6.
and is fed to the paTA input of flip-flop
IC10-b. When swiich S19 is pushed. a
singhe positive pulse is generated by CI9
and R13. seuing flip-flop 1C10-a.

A multivibrator that generates a 100-
Pps squarcwave is madc up of R10. C21.
and 1C9-f, a Schmitt-ingger inverter. The
squarewave is fed 10 AnD gate IC11-c. If
$19 is held closed. C20 charges thru R12
and, after about 2 seconds, trns on IC11-
¢. That allows Aip-Aop IC10-a to he
elocked as long as S19 is pushed. When
SI19 is released, C20 rapidly discharges
thru DS and R1]1. Flip-flop IC10-a resets
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PARTS LIST.
All registors Vi-watt, 5%

Rai-Rass. Rai—Ra;e—1500 ohms
RCl_RC1ﬂ_12|OOO ohms
R°|'—RD15-""220 ohms
RE|—R€|;—4700 ohms
Rey—Re1s—15.000 ohms

R1, R11, R13, R18, R23—1000 ohms
R2—10,000 ohms

R3, R4, R9—1.5 megohms

RS, R6, R15—-100,000 ohms
R7—68,000 ohms

R8, R42-R57—150,000 chms
R10—330,000 ohms

R12-—4.7 megohms

R14, R17, R24—12,000 ohms
R16—47,000 ohms

R17—12.000 ohms
R15—-R22—100 ohms

A25, R26-R41—220 chms

Capacltors

Cai—Caie—15 pF, ceramic disc

C17.C20, CA2—1.0 uF, 25voits, tantalum

C18, C21. C31—0.1 ceramlc disc

C19—0.01 ceramic disc

€22, C25-C26, €29, C30—0.00 pF, ce-
ramic disc

C23. C27. C28—100 pF ceramic dis¢

C24—220 pF polystyrene

Semiconductors

IC1.IC2, IC5, IC6—4070 quad ExcLuSIVE
OR gate

IC3-1C4, IC7, {CB8—4043 quad 3-state
latches

IC9—4584 Hex Schmitt tngger inverters

1IC10—4013 duai D-type tlip-fiop

1C11-—411 quad nanD gate

1C12—78085 5-voll regulator (TO-220
casa) )

-6, Q21—2N2222

17, Q19--2N3702

8, Q20—2N4275

D1, D2—1N4002

D3-D7—1N4148

LED1-LED17—standard red LED

Other components

§1-518—SP0OT slide swilches

$19—Pushbutton switch, normally cpen

S0, 502, SO04—wirewrap type, 18-pin
DIP sockets

SO3—Solderless breadboard strip {4 % 4)

S05--2ZIF socket

SO6—2-pin power connector

S0O7—20-pin single-row female header

Miscetlzneous: Main PC board; B-sock-
et PC board; IC sockets, cabinet. DIP
headers for plugs, etc.

The following are available from Dage
Scientific Insiruments. P.O. Box 144,
Valley Springs, CA 95252: Plated-theu
PC boards, IC pin-out cards and de-
talled instructlons (order number
1C-18), $30.00 plus 52.00 shipping.
Complete kit ot paris less chassis. DIP-
clip cable, and sockels {Order number
IC-20}, $79.95 plus 53.00 shipping.
Complete kit. iIncludes assembled dip-
clip cable, zero insertion force socket,
even solder (order number 1C-22),
$119.00 plus $4.00 shipping. California
residents please add sales tax. Coun-
tries other than U.S.A. and Canada,
please add $8.00.
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itself by R14 and C24 producing a positive
pulse of a few microseconds. That
positive pulse laiches the external circuit
level sensed by 1C10-b and, after a slight
delay produced by R17 and C23, drives
NanD gates IC11-a and [C11-d

If the exiernal circuit is high, the @
output of 1C10-b will be high allowing
ICI1-a to turn on the negative-drive ¢ircuit
containing Q19 and Q20. Conversely, if
the external eircuit is low. § will be high
which will um on gates [Cll-d and IC11-
b, and then the positive drive circuits con-
taining Q17 and QI8.

The final part of the analyzer's circuit
are two plugs, cach of which contains 16
identical resistors mounted on a header
with all resistors ¢onnected to a common
lead. The ~“shorting™ plug uses 220 ohm
resistors while the “pull-up™ plug uses
150K resistors, The schematics of the
plugs are shown in Fig. 8.

Building the IC analyzer

The easiest way 10 build the analyzer is
10 use printed-circuit boards. See our new
“PC Service” scction starting on page 81
for foil patterns for a double sided board,

A parts-placement diagram for the
5 x 6v-inch board is shown in Fg. 9.
That main board contains all the ana-
Iyzer's active circuitry. (We'll also need a
second board, called the B-socket board,
but we're getting ahead of ourselves.)

In the author’s prototype. the 18 inv/ouT
slide switches determined the front panel
height above this board. Mount a switch
and measure this distance. For the unit
shown, the distance is 0.35 inch. Make
sure that zll components that zre not sup-
pose 10 extend above the panel, are in-
stalled no higher than the switches. This
will require careful assembly and selec-
t:on of parts. Keep in mind, however. that
you can mount switches lo the front panci
and use point-to-point wiring o connect
them to the board, That will make your
component sizes less ctitical. A cover for
the analyzer is not absolutely necessary,
but you must find some way to protect the
circuitry from shorts or mechanical
damage.

Install the 17 LED"s first. They should
extend above the panel by 4 inch, and
their height should be as even as possible.
That can be accomplished by making a
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mounting jig. A simple strip of aluminum
3% inches long and Y% inch high can be
placed between the LED leads before sol-
dering. After soldering, the sirip is re-
moved. leaving the LED's at a uniform
height.

The two A" sockets, SOI and SOZ2,
must also be installed about 4 inch abave

“.-T\"-\T"”\““f“\

TP
-, 77

i
s
4

$03

FIG. 10—THE B-SOCKET BDARD par!s place-
menl. Note thal $03 is a small solderless bread-
board socket

the PC board so that they protrude about ¥
inch above the pancl. Wire wrap IC sock-
ets have the necessary pin length for such
above -board mounting. Excess pin length
should be rimmed even with the bottom
side of the board.

contirued on page 10]
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D;signing Double-~sided PC Boards

Making a double-sided PC board can be childs play when compared
to designing the boards layout. Here are a few hints to make your design easier.

ALL ELECTRONIC DESIGNS , FROM THE SIM-
plest light dimmer to the most sophisti-
cated satellite, go through the same three
basic stages of development. First, the
idea must be thought up. the circuit must
be wired up, and then everything must be
finished up.

All the electronics technology in the
world can’t help you much with the first of
those. Coming up with an idea is always
the most difficult step.

Wiring up the circuiton a breadboard is
pretty much standard fare. If your design
is sound, any problems that crop up in the
breadboard stage can usually be corrected
without too much difficulty.

Finishing up a design, however, can be
almost as difficult as thinking up the idea.
In this article. we’re going to concentrate
on the most difficult part of finishing up a
design: laying out the PC board.

ROBERT GROSSBLATT

The same advancements in IC tech-
nology that simplified the circuit design
have made printed-circuit design more
difficult. Reducing the component count
of a circuit to ten IC's and two resistors is
great in electronic terms. But any notion
you might have of getting it all on a single-
sided board should be thrown out the win-
dow. Modemn electronic design means
double-sided {or even multilayered) PC
boards. That unalterable fact has led to a
resurgence of point-to-point wiring—an
ancient construction technique that PC
boards were supposed to replace! You
can’t whip out a PC layoul for a double-
sided board with quite the same mad
abandon as a single-sided onc. There’s no
getting around the fact that the job is mare
complex and will take a lot more time,
attention. and planning to do properly.

To illustrate the process of making a PC

WWWwW americanradiohistory comm

board. we need a sample circuit. The ¢ir-
cuit we'll use is one that generates a time-
base and calculates the rate of an input
signal. The circuit’s function isn’t really
important io us here; we just need some
example (o start with.

The schematic of the circuit we'll use as
an example is shown in Fig. 1. (Editor's
Nore: You may recognize the circuil as a
subsystem of the heart-rate monitor pre-
sented in the September 1982 issue of
Radio-Electronics.) Again. don’t bother
yourself with the details of how the circuit
works. All that's important to us is how to
design a PC board.

You ean’t design a PC board just from
the schematie. You have to make a block
diagram first—you’ll use it as a starting
point for your board design. Even if you
made a block diagram before you started
your schematic (which you should do).

5861 H39W31d3S
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FIG. 1—THE SCHEMATIC OF THE CIRCINT we'll be using as an example. Don't worry aboul what lhe

clreull doas or how it works,

you'll want to do another one so that you
caninclude 1C numbers, etc., as shown in
Fig. 2.

Getting started

There are lots of ways to generaie dou-
ble-sided layouts, but all methods have
one common goal: to make sure that reg-
istration is maintained between the two
sides of the boards. The method we're
going to describe will give you the high
precision that you need while still taking
into account the realities of dealing on a
home workbench. The supplies you'll
need arce listed in Table 1. You can find
them at any good drafting supply store—
except. possibly, the last item.

TABLE 1—SUPPLIES FOR PC
BOARD LAYOUT

1. Non-Repro Biue pencils for drawing
In the layout 2. A pad ot ten-10-the-inch
graph paper. 3. Several erasers of vanous
sizes and shapes. 4. A good panr of draft-
Ing dividers. 5. Large, clear plastic (ri-
angles. 6. A ruler with Hednch markings. 7.
The actuai components you plan to put on
the final board. 8. Printed circuit board
graphi¢ aids (doughnuts, tape, 8IC.} 9.
Transter lype lettering to l1abel COMpPo-
nents on the board. 10. A roll of sbck-on
registration marks. 11, A botlle of commec-
tion Huid, 12, A lot of patience.

Your success with a double-sided
layout—or a single-sided one, for that
matler—depends on how well you under
stand the particular requirements of your
circuit. Current draw, spiking. generation
of heat and RF, etc. will determine how
you go about routing the iraces on the
board. Before vou start, you should ask
yourself:

1. Do some sechions requine high cur-

rent?

. Is RF handled on the board?

. Will some components get un-
usually hot?

. Is there current spiking?

. Does the tinal board have to be a
particular shape?

. How is the board 110 going 1o be
handled?

7. Et cetera.

Of all those considerations, Lhe seventh
is the most important because each circuit
has its own set of operating peculiarities.
A workabie layout depends on knowing
what your circuit wants and doesn’t want.
The chances are thal if your breadboard
version is working, most of those ques-
tions have already been answered. But be
careful. We've seen PC boards that were
lotal clones of the breadboard—but the
circuits built on them did nothing but
drain the bauery. Problems due to such
things as induclance, heat transfer, and
crosstalk won’t show up in continuity
checks. There are few things in life more
frustrating than a PC layout that connects

W M
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the right traces to the right pins of good
components...but doesn’t work.

What to do first

Once you've decided on the size and
shape limitations of the board, you're
ready to siart planning the acmal layout.
Draw an actual-size omline of the planned
shape on a piece of graph paper. You
should use graph paper with Q.1-inch
spacing. It's a perfect guide because all
the components you'll be using—except
for some oddball parts and edge con-
nectors—are based on 0.1-inch spacing.

If your I/O has to appear at a particular
place on the board, now is the time to
draw it in. The same is 1rue with LED’s,
and any other indicators that you might be
using. At this point. don’t worry about
which of the connectors go where; you
can take eare of that later. All you want lo
do now is decide on the general topogra-
phy of the layout.

After you decide on the position of all
the componens that have 1o be at par
ticular places on the board, it’s time to
decide how all the rest of the components

" should be laid out. You cam not simply

place the parts anywhere on the board you
like; there arc two types of considerations
to help you decide how to lay things out.
The first is elecironic. and the second is
aesthetic.

Components that are part of a sub-
system should be physically close to cach
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SELECT

1IC20
1C32-a—IC22-d

SEOUENCE
1C22-1. ICN
10
§O THMING 1
IC15. 1C19
20— MATH TIMING 2
30 1] IC14, 1C18
MATH 2 TIMING 3
110 IC13, 1817
[0
‘
} TIMING 4
€12, 1LY

RESET
1C22-2

TIMEBASE
IC23

AG. 2—A BLOCK HAGRAM OF YOUR CIRCUIT |5 esaential It you want lo make an orderly layoul. Even
H you drew one before drawing your schematic. do it again, including IC numbers, etc.

other. There are probably quite a few of
interconnections between the patts of a
subsystem, so the PC patiern is going to
be much casier to generate if those parts
are grouped together. Some sections of
your circuil may draw excessive amounts
of current, require physical RF shielding,
or something else that would dictate their
position on the board. We can’t give you a
fitll list of considerations but we ean give
you a general guideline: When in doubt,
do! In other words, if you're not sure
whether components have to be near cach
other and it won't hurt anything to do it,
go ahead and do it!

The second type of consideration is just
good practice: The components should ei-
ther face in the same direction or be exact-
ly perpendicular to cach other. It's much
casier 10 connect common pins along even
rows of IC's. You'll also find it easier to
keep track of component groups. and, in
general, the board will look a lot betrer.

The best way to group the components
is by function. and the best guide for that
is the block diagram you've made (or
should have made) of your circuit. Using a
block diagram makes it a lot easicr (o
delegate board space and to lay out the
traces a seclion at a yme. Doing it section
by section is going to make it much easier
when a part of the design has to be re-
vised.

As you draw cach tomponent on the
board, keep the 1C's ar leas: three tenths
of an inch apart. You should really start
with a much greater distance: it ¢an al-

ways be reduced later. Remcmber that
nothing you've done at this stage of the
game is carved in stone. The drawing
you've made does three things: [t shows
whether all thc components fit on the
board, it serves as a guide for the final
layout, and it tells us how Lo route the
traces for cach section.

Knowing how to mule the traces is par-
ticularly important because of the ap-
proach we have to use in doing the final
layout. You can’t assume that your final
layout will look anything like your first
layout. The only sensible approach is treat
each section as a separate circuit, with
connections for power, ground. input, and
outpul. Your first layout, however, gives
you a general map of the final board. so
you at least know in which direction to
route the traces. Designing (he power-sup-
ply section of the board with all the traces
coming off to the left is useless if the rest
of the circwitry is to the right!

The actual layout

The first step in doing the actual layout
isto get a piece of graph paper at least four
times larger than the board. That's be-
cause we're going to draw both sides of
the board on the same piece of paper and
we're going to work double-size. When
you're doing a single-sided layout, there’s

e

|

Far
S.ra

_—

FIG, 3—ONLY THE CiRCWIT O is drawn In to starl. Any oiher Circuitry that has be near the edge of the
board should be drawn In also.
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usually enough room for a bit of slop and
actual-sized layouls are possible. But
double-sided layouts require a degree of
precision that’s impossible unless you
work at least double size. And even that
may not be enough for a really tight
layout. Some boards necd a patiem so
complex that everything will have (o be
redone three or four Limes the aclual size.
It’s not necessary (o make thal decision
immediately because it soon becomes evi-
dentif you have to go up in magnification,

Take the graph paper and draw a hori-
zontal line across the middle using as fine
a black pen as you have. That line will
serve as the baseline for the layout. Find
the line on the graph paper that's a halfan
inch {five divisions) below the baseline.
That's where you will draw the top edge of
yaur board's bottom (solder) side. Now
go up a half an inch from the baseline and
draw a line to represent the top edge of
your board’s top (component) side. Once
you have those lines located, you can draw
a double-sized outline of both sides of
your board with the same black pen you
used to draw in the baseline.

You can use the divisfons on the graph
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paper as a guide for locating the other
edges of the board, but be careful: Some
graph paper isn’t as accurate as il looks!

The secret to a successful double-sided
PC layout can be summed up in one word:
registration. By dividing the graph paper
into two sections. we’'ve effectively un-
folded the PC board so we can look at the
top and bottom of the board on the same
sheet of paper. In order to keep registra-
tion on the PC layout. we have (o be able
1o exaclly locate corresponding points on
the top und bottom. Registration errors at
this stage of the game are going to be
harder to correct further along.

The only way to guarantee the registra-
tion when we're locating the same peints
on the top and botiom of the board is to
transfer the distance from the baseline
with a pair of drafting dividers. which you
ean see in Fig. 3. Let's get 1o work and
start the layout of the board so0 we can see
how it's done.

There’s no hard-and-fast rule for decid-
ing which part of the circuit o start with.
We found the least amount of grief is
caused by beginning with a seetion that
has to directly handle some of the 'O on
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!I!. —A !EUBLE-SIZED L!&! showing t!e component placement. Fou can normally expect to

change Thia laygut as you go on.
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the board—display drivers. power sup-
plies. ete.

One good choice is 1o slart with some
componcnls that have to look at signals
that are fed in from off the board. That
includes things like switch circuitry, key-
board decoders, bus signals. and so on.
As you start doing the layout, you'll find
that the real estate around the edge of the
board is valuable property. With that in
mind, take another look at the aciual-
sized placement diagram you've already
done. Now is the time to move stuff
around. It's 2 lot harder later on.

By this time you should be locking at
something like Fig. 4, the double-sized
PC outline on the graph paper. You can
se¢ that the [/0 and IC placement have
already been drawn. Draw in the solder
pads for the 1O on the foil {(bottom) side
of the board using a non-repro blue pen-
cil. Using the dividers, locate the SAME
points on the component {top) side of the
board. draw the pads in there, and then
draw an outline of the actual component.
Measure the size of the device and don’t
forget that we're working at twice the ac-
tual size

We're drawing in the compenents so
we ean keep track of the available space
on the topside of the board. When we stant
routing traces there, we're going to be
doing soimne fancy navigating to keep the
traces from running imo IC's, resistors,
and so on. As we keep adding compo-
nents {0 the layoul. we'll be doing that as a
matter of course. Every time we put a pad
on one side, we're going 10 draw it on the
other side as well. And we’ll be doing all
the drawing in non-repro blue until the
final design is done. The last siep will be
o go over everything in black—either
with a pen or any of the suck-on graphic
aids.

Routing the traces

As you can see in Fg. 4, there ane six
/O conneetions on our board. Those
edge-connector fingers are placed in the
middie of one side because of size and
space requirements on the motherboard to
whieh this board connects. Three of the
card-edge fingers go directly to two [C's
on the board, so those two IC’s are a good
place (o start,

As you start drawing traces, ry to Keep
them as straight as possible. I you have to
change direction, use drafting tools and
make the angles definite rather than free-
hand curves since this is going 1o make it
much easieér when you actually tape up the
final layoul.

That'’s all we have room for this month.
In the concluding part of this article, we
will give you some more guidelines that
can belp make designing a double-sided
board much easier. We'il aiso show you
some of the pitfalls tha can crop up i
doing the design. and how to best awlid
them. R-E
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COMB FILTERS for your TV

Learn all about comb filters, how they work, and how they can be used to improve the

P t 2 LAST TIME. WE COV-
a r ered some of the basic
principals behind the comb filter. We also
looked at two devices, the PW6&00 and the
TDAJ30I, that could be used 10 imple-
ment such a device. This month we'll take
things one step further and show you an
experimental NTSC decoder you can
build that uses comb filter technigues.

An experimental decoder

The schematic diagram for our experi-
mental decoder is shown in Fig. 1i. The
NTSC inpul of l-volt P-P, negative sync,
is AC coupled by a 10 wF capacitor (Cl) to
a voltage divider (R1. R2) which supplies
a DC bias of 3.4-volts to the PW600 in-
put. pin 3.

A 3.58 MHz color-burst reference,
taken from the TDA3301 crystal os-
cillator. is applied 1o pin 7 of the PW600.
The amptitude of that signal is 0.8-volt P-
P. which was found to be just the right
amount to run the PW600. it was neces-
sary to place a 27-pF capacitor (C5) di-
rectly across pins 7 and 8 of the PW600 to
ensure system lock-up. For the color- bur-
st reference. the PWwé00 and TDA3301 arc
connceled in a loop. The PW600 requires
alocked 3.58-MHz burst o correctly sep-
arate the chroma signal, and the TDA330I
requires a correctly separated chroma sig-
nal to lock on the 3.58-MHz burst refer-
ence. The two essentially get together by
booistrapping the burst reference. Adjust-
ment of the 3.58-MHz crystal wning ca-

performance of your video system.

NEIL W. HECKT

pacilor was initially critical. and the
inclusion of C35 greatly accelerated the
loop capture and made tuning of the erys-
tal capacitor far less critical.

The luminance output, which is taken
from pin |5 of the PW600, has a DC bias
of 7.5-volts. An emitier follower {Q1) was
included as an impedance maich to the
TDA3301. The 1000-ohm potentiometer
{R6} in the emitter ¢ircuit serves as a lumi-
nance level preset and should be adjusted
10 produce a l-volt P-P input at pin 37 of
the TDA330I.

The chrominance outpul, which is
taken from pin | of the PW600, has a DC
bias of 4.7-volts. A PNP emitter follower
was used Lo buffer the chroma output of
the TDA3301. ltis AC coupled to a [000-
ohm potentiometer, which serves as a
chroma level preset and should be ad-
justed 1o provide 100-mV P-P at pin | of
the TDA3301.

That is all there is to connecting the
PW600. Just that much of the citcnit
could be added to any color-TV set to gain
the improvements of the comb filter. A tap
off the video detector. afier the sound trap
(which provides %-to I-wolt P-P ncgative
sync video), can be connected 10 the
NTSC input. The luminance and chromi-
nance outputs could then be connected to
the normal luminance and chrominance
inputs of whateves color-processing cir-
cuits are contained within the set. The TV
set must also supply the needed voltages
(=10 and + 24 volis DC).

WWWwW americanradiohistory comm

The PW600 comes [actory-adjusted:
however, if adjustments are nceded, there
are three that can be made. Those are
shown in Fig. 12. To couple the gircuit to
an oscilloscope, loop one tum of wire
around C23 on the module. and connect
the free end to the scope. The three adjust-
ments involve L6. L10, and C,; (once
again, those are part of the module itself):
the positions of those componenis are
shown in Fig. 12. Adjust L6 and L0 for
the maximum signal at 1¢.74 MHz: adjust
C s p; for minimum P-P horizonlal syne as
shown. For best results, any adjustments
should be made in small increments. no
more than & quarter wm at a time.

The TDA330I provides a 3-voit P-P in-
verted lyminance outpwt at pin 35. One
half of that is coupled to pin 36, which
sets the value of luminance in the RGB
outputs. The three-volt signal is also ideal
10 run a Sync separator.

The three-voll output is AC-coupled to
the base of a common-emitter transistor
swilch (Q8) that acis to clamp the
positive-sync lips to slightly above
ground. The transistor then acts as a
switching amplifier. conducting for the
sync lips only. The output is a squarewave
representing the sync portion of the in-
coming luminance,

An MMPMC221. dual one-shet (IC3),
produces the sandcasiie pulse. (Sandcus-
tle pulses are used in color sets for black-
level clamping of the luminance signals,
burst keying, blanking. and chrominance

5861 Y38W31d35
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ADJUST CADJ FOR
MINIMUMP-R
HORIZDNTAL SYNC

| | 1
(Tt

L1

1 TURN OF
a3

~ WIRE AROUND

TO SCOPE

ADJUST LG
AND L1D

FOR MAXIMUM
SIGNAL AT
10.74MHz

PWED0

FIG. 12—IF THE PW800 requires adjusimenis. they can be made as shown here.

HORIZONTAL
SYNC | o ===
BLANKING _ [+ 1
{IC3b} ¢ ; 1
BURST GATE s -
1c3.a 35V —t:‘f‘:"_w
SANDCASTLE > :
FIG. 13—THE HORIZONTAL SYNC, btanking,

and bursi gate pulsen are used to derive the
sandcastie pulse.

channel gating.) On the leading edge of a
horizental-syn¢ pulse, [C3-b triggers,
producing a 10-ps horizontal-blanking
pulse. On the trailing edge of the horizon-
tal-sync pulse, IC3-a triggers, producing
a 3- 1o 4- s burst-gme flag. The two one-
shot outputs are added by R46 and R47 10
produce the sandcastle (see Fig. 13).
When neither one-shot is ranning (during
active display time), the voltage at pin 27
of TDA 3301 is zero. When the blanking
one-shot fires, the 12-volt output is divid-
ed by the resistors 10 produce a 3.5-volt
blanking level at pin 27. When the burst
one-shot fires. the blanking one-shot is
still running. The voltage at pin 27 is then
12 volts. The specified blanking and burst
thresholds of the TDA330I are 2.3 volts
and 7.5 volts.

An NES56 dual timer (IC4) is used as a
horizontal-oscillator/ — 10-volt power
supply (IC4-a) and vertical-blanking one-
shot (IC4-b).

Looking first at [Cd~a. it is a free-run-
ning relaxation oscillator with a frequen-
cy of about 15,734 Hz. That frequency is
set by R55. R56, and C36. The output
from pin § has substantial current drive
capability, and runs a “*charge-pump” Cir-
cuit composed of C37 and C38 and two
IN4000 diodes (D1 and D2). The output of
that circuit is approximately — |0-volts
DC, which is used to satisfy the PW600's
— 10-volt DC power requirements. The

oscillator is designed to be free-running
so that that voltage will be generated with
or without an input signal. The oscillator
output is synchronized with the horizon-
tal-sync signal via a 100-pF differentiat-
ing capacitor (C35) that instantancously
reduces the threshold voltage of the 556
timer it the leading edge of the horizon-
1al-sync pulse. That is done so that any
noise generated would tend 1o appear dur-
ing horizontal blanking.

The other half of the 556, IC4-b, is
connected as a one-shot. [t is triggercd by
a conventional vertical-sync integrator
(R57, R58, C39, and C40).

Since vertical sync is not required by
the tetevision monitor. why bother to de-
tect it at all? The TDAI30I has a beam-
current limiting circuit built in that sam-
ples only during vertical blanking, With-
out a vertical-drive input, the 1C’s output
amplifiers assume an Over-current con-
dition and refuse 10 output anything. The
TDA330! can have the vertical blanking
applied either to pin 27 as a super sand-
castle pulse or directly to pin 28. For this
circuit, we chose to apply it directly to pin
28 as that was the simpiest method.

Two ferrite beads were required on the
+ 12-volt DC suppiy line o the 556 in
order (o eliminate noise from the video
ourpul.

The sync output-amplifier is an emitter
follower {(Q7). Divider resistors R50 and
RS51 limit the output to about § volhis P-P,
which is suitable for most computer RGB
monitors.

Oscillator and chroma section

Nomally, the crystal oscillator con-
sists of a crystal between pins 1 and 12,
and a 12-pF capaciter from pin |2 to
ground. The TDA330] will operate with-
oul adjustment to the oscillator even when

using low-grade crystals; however, it is
necessary to “tap” the 3.58-MHz sine-
wave from the oscillator in order to drive
the PW600. Emiter-follower Q3 is con-
nected to pin 12. Since the resulting shunt
capacitanice of the emitter follower is un-
known, a 3-60-pF (rimmer capacitor
(C12) is placed in series with a 27-pF
capacitor (C11) 1o limit its range toa value
of about 4- to 18-pF.

Nermally the delay-line driver outputs
(pins 3 and 4) arc used to drive a PAL
delay line 1o generate the U and V (color
demodulator) inputs{pins 7 and 8). In this
application, the collector of the delay line
driver (pin 4) was connected o + 12-volts
DC, and an emitter load of 1000 ohms was
placed in the driver emitter-circuit {pin 3},
converting it 1o an emitter foltower. The
chroma information at pin 3 was then AC
eoupled to the U and V inputs by C21.
That operates the color demodulators in
the R=Y, B—~Y mode.

On-screen display inputs

The on-screen display inputs are termi-
nated in 75-ohm resistors. The high-speed
blanking input is DC coupled and has a
threshold of 0.7 voli. The RED, GREEN,
and BLUE inputs are AC coupled and ac-
cept inputs of 0.7 to 1.0 volt P-P. Each of
those inputs has a 9-MHz bandwidth.

Controi section

The brightness, contrast, hue, and sat-
uration inputs are atl derived from similar
circuits composed of 18K dropping re-
sistors and 10K potentiometers. Those
provide approximately zero to five volts-
DC 1o cach of the inputs.

The effective range of the brightness
inputis 1- to 4-volts DC, the contrast input
I- to 4.5-volts DC, the hue input 2- to 4-
volts DC, and the satwraiion input 0.2- 10
4.5-volis DC.

Qutput section

The output stages consist of emiuter fol-
lowers (Q4, QS, and Q6). The TDA3I30!
expects Lo see a fecdback voltage of about
one half its output. Resistor nerworks
such as RII/R32 divide the outputs by 2.
The feedback is taken from the output of
the emitter followers. Those provide
about two-volts BP maximum when ad-
justed 1o full level. Note that there is about
a two-volt DC bias on the outputs. IF the
monitor to be driven has direct-coupled
inpuls, it may be necessary lo add
10 F/10-volt electrolyiic capacitors in se-
ries with the outputs. The vast majority of
menitors are AC-coupled, however.

Normally a delay line would be con-
nected between pins 35 and 36; however,
the PW600 unit does not require a delay
line. The normal function of the lumi-
nance delay line is to compensate for the
delay introduced by the chroma bandpass
filter. There is no equivalent filter in a
comb-filter system.
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5861 H3aW31d43S

2]
w


www.americanradiohistory.com

RADIO-ELECTRONICS

FIG. 14—THE AUTHOR'S PROTOTYPE. Hare is the suthor's version of the circuil Shown in Fig. 11.

Building the decoder

Figures 14 and 15 show the compleied
decoder. The TDA330I and its associated
circuitry were mounted on a piece of per-
forated construction board. The layout of
the board is not critical. As usual, we
recommend using IC sockets. The board
and the PW600 were mounted on a home-
nade chassis made from scrap copper-
clad sohd stock. Once again. that is not
critical. so the board and the module can
be mounted in any enclosure that is con-
venient.

Completely wire the TDA3301 and
supporting circuits before connecting the
PW600. The TDAI30! and supporting
circuits can be fully tested without the
PW600 installed.

Checkout
Before insialling any of the socketed

FIG. 15—INTERIOR VIEW of the NTSC decoder. The authar mountsd 1he PWS00 and the board en s

5\

IC's. run a preliminary power-supply
check. With 24-volts DC applied. check
the output of ICI for + 12-volts DC. Next,
install 1C4. Check for - 10-volis DC
across C38.

Next install IC2 and 1C4. Connect a
jumper from the junction of R] and R2
(which will connect to pin 3 of the
PW600) to the open end of R3 (which will
connect to pin 15 of the PW600). That
uses ihe network of R1/R2 1o bias the
emitter follower QI and couples video to
the TDA3301 for luminance and sync
fests.

Apply | volt P-P video from a color-bar
gcnerator or videolape player to the NTSC
input. For a videotape player use the
frame-freeze mode Lo provide conslant
waveforms for the oscilloscope.

Adjust the luminance preset (R3) for |
volt P-P at pin 37 of the TDA330!. (That

will have to be readjusted after installing
the PW600.)

Check for approximately 3.5 volts P-P
inveried video at pin 35. Cheek for de-
tected syne at the collector of QB. Check
for proper sandcastle waveform at pin 27
of the TDA330!.

Assuming everything is satisfactory
thus far. adjust the horizontal hold con-
trol. R53, until the horizontal-drive signal
at pin | of IC4 is locked to the horizontal
sync. If there are any problems, ¢heck the
appropriate wiring for ervors.

Next, adjust the vertical-blanking con-
trol. potentiometer R60, to produce a
pulse width of approximately 200 ps at
pin 28 of the TDA330I.

Adjust the brilliance (R19). contrast
(R22). hue (R25), and saturation (R28) to
half range. Adjust the ReD (RI3), GREEN
(R36), sLue (R39), and sync (R52) con-
trols to full range. You should now ob-
serve positive video waveforms at the
RED, GREEN. and BLUE oulpuls and ap-
proximately 5 volts P-P sync at the sync
outpul.

Adjust the Reb (R33), creen (R36),
and pLue (R39) ievels to | volt P-P output
each. That will set the RED, GREEN. BLUE
drive levels equal so that white should
result. If a TV monitor is connected to the
RED, GREEN, BLUE, and sync outputs. a
Black-and-White picture should be visi-
ble.

Finally, ¢heck for an approximately
0.8-volt P-P, 3.58-MHz signal at the emit-
ter of Q3.

If all is fine, il is now time tn connect
the PW6). Once that is done, apply
power and check for +24-vells DC at pin
11 and — 10-volts DC at pin9. Check fora
luminance signal at pin 15 and a chromi-
nance signal at pin 1. If the signal source
is a colorbar generatort, the waveforms are
predictable and should be similar to those
shown in the schematic (Fg. 11}

Adjust RS for | voli P-P a1 pin 37 of the
TDA330l, and adjust R6 for 100 mV P-P
chrominance at pin 1 of the TDA330I
color demodulator.

Connect a color-TV monitor to the
RED, GREEN. BLUE, and sync outputs and
adjust C12 for color lock. Adjust the bril-
liance, contrast. hue. and saturation con-
trols as you would on any color-TV set.
You should now have an excellent picture
and alignment is complete.

If the TDA3301 1s not phase-locked to
the color burst, the outputs at pins 1 and 15
of the PW600 will not be distinct on an
oscilloscope. Adjust C12 umntil they ap-
pear as ¢lean luminance and chrominance
signals.

That completes the construction and
adjustment of the unit. For the best possi-
ble picture, use the ¢ircuit with an RGB
color monitor—such as those used in
computer applications—that has very
wide bandwidth video amplifiers with no
sound or chroma notch filters. H-E

Chaesls made from scrap stock.

4
(=]
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DESIGNING WITH
DIGITAL IC’S

This month we learn more about flip-flops, and how they can be
combined to form shift registers.

JOSEPH J. CARR

Part 6 o

flops. As we saw then, a fip-flop is a
bistable device, meaning it can remain in
either of two outpul states (set or reset). In
1he set state. the @ ourpul is high, and 3 is
low.

There ate four kinds of S-R flip-flops:
NaND-logic 5-R flip-flop. nor-logic S-R
flip-flop, clocked S-R flip-flop, and mas-
ter-slave S-R flip-flop (also called a load/
transfer flip-flop). The NanD and NOR S-R
flip-flops are similar to each other. except
for the "polarity™ of the Inpuls (NAND-
logic uses active-low inputs, while Nogr-
logic uses aclive-high inputs). In both
types, a brief aclive signal to the s input
forces the set condition, while a brief ac-
tive signal to the r inpui forces the reset
condition.

The clocked S-R flip-flop is an S-R flip-
flop thal uses a third input catled clock.
(Since the clocked S-R flip-flop is fash-
ioned from NAND gales, its inputs are al-
ways active-high.) The clock input must
be high before the circuit will respond to
signals at the ® and s inputs,

The master-slave (or load/transfer) flip-
flop is another special case of S-R flip-
flop. In that type of flip-Aop. the R and §
signal commands are stored in the flip-
flop when the clock is low, but do not
affect the output state until the clock input
goes high. The clock input on that type of
flip-Nop is sometimes called the LoaD/
TRANSFER oF L/T input.

The T flip-flop

The T flop-flop, shown in Fig 1, is a
cross-coupled master-slave flip-flop. In
thatcircuit, the clock input is renamied the
T input (for toggle) The T flip-Aop is used
primarily for binary division (divide-
by-2). That is, the frequency of the cutput
is exactly halfthe frequency of the T-input
signal. That action occurs because the
output of a T flip-Nop changes only on the
negative-going transition of the input sig-
nal (i.e. when the T-input makes a high-
tO-low transition).

J-K flip-tlop

The equivalent circuit of a J-K flip-flop
is shown 1n Fig. 2: the schematic symbol
for that device is shown in Fig. 3. Note
that that device is essentially a T flip-flop
thal uses cross-coupling though NAND
gates. The “free™ inputs of the two gates
become the 1 and K inputs of the fip-flop.
while the T-input is once again designated
as a clock inpul {or CLK).

The J-K flip-flop has two different
modes of operation: clocked and un-
clocked. In the ¢clocked mode output siate
changes are synchronized with the clock
signal. All action occurs on the negative-
going (high-lo-low) transition of the clock
signal. [f both 5 and K are low (i.e. logic
0), then no change occurs on clock line
transitions. If 3 is low. and K is high. thena
negalive-going transition of the clock line
forces the @ culpul low and @ high (that is
a “resel’” condition). If 1 is high, and K is
low, then a negative-going transitiun of
the clock line forces @ low and G high (this
is a "reset” condition). Finally, if both )
and K are simultaneously high, then the J-
K fip-flop will perform binary division in
a2 manner similar to the T flip-flop (in
other words, the outpul frequency will be
one half of the ¢clock frequency).

[n most cases, the levels applied to the
and K inputs are quasi-fixed (for instance.
in a binary divider 1 and k are always
high). But don’t be afraid 10 use the pre-
ceding rules in a dynamic manncr. By
doing that, you can perform circuit func-
tions that are not immediately apparent
from a quick reading of the preceding.

The unclocked mode makes use of the
preset and preciear inpuls shown in Fig. 3.
In the unclocked mode, the ), &, and cLx
inputs are ignored. Instead. the presel and
preclear inputs are used to set the output
of the device. Assuming that the inputs
arc active low, as is indicated in the di-
apram. applying an active low to the pre-
sel input forces @ high and T low, while
applying an active low to the preclear in-
put forces @ low and B high. Nole that in
most (but not all} cases, the preset and

WwWww americanradiohistorv comm

FIG. 1—TWO MASTER-SLAVE S-R llip-flops can
b connecled to torm a T flip-liop.

ofly

T
¥

C

FIG. 2—SCHEMATIC DIAGRAM of a J-K flip-fiop.
Nots thal the heart of the clreull Is an S-R filp-
flop

——
PRESET
o— a w0
CLK
o——« ap—
PRECLEAR

l

FIG. 3—SCHEMATIC SYMBOL for the J-K llig-
flop.

preclear inputs are active-low.

1L is good practice to tie unused inputs
to the inactive state, For example, active-
low preset and preclear inputs should be
tied high when not used. That practice is
used to prevent noise from triggering the
input and thereby producing incorrect re-
Sponses.

Note that signals applied to preset and
preclear are momentary unless the design
intent is o preclude response (0 other Sig-
nals for awhile. The output changes,
however, emain even after the preset/pre-
clear input signals are emoved.
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al a2
+5vDC +5vDL
‘ i
J a J 4]
INPUT CLK CLK
K a K a

FiG. 4—J-K FLIP.FLOPS can be connected in
series to obialn division by a factor greater than
two. This iwo-tlip-itop clecult, lor exsmple,
provides division by four.

INPUT O] (i

CLOCK

FIG. 5—THE ACTION of m D flip.tlop makes [t
useful as w data tatch. or one-blt memory.

e 1Y U

G
CLK

!

FIG. 6—THE SCHEMATIC SYMBOL tor m D filp-
fiep

We can cascade J-K fip-flops to obtain
division by something other than two.
Figurc 4 shows two J-K flip-flops con-
nected in series; that is, the @ output of the
first Aip-flop drives the cLx input of the
second Rip-flop. Since all 1 and K inputs
are tied high, the fip-flops both act as
binary dividers. The frequency of the
squarewave at the @ output of the first Rip-
flop will be one-half the input frequency,
while the frequency of the squarcwave at
the @ output of the second Aip-Aop will be
one-fourth the input frequency. The chain
can be extended further, with cach addi-
tional flip-fiop stage producing a further
divide-by-two factor.

The D flip-flop

The basic D flip-Aop is shown in Fig. 5;
the schematic symbol for that device is

shown in Fig. 6. As is shown in Fig. §. the
D flip-flop is basically a clocked S-R flip-
llop where ® and s inputs are fed from a
common line, but, through the use of an
nverter, are out of phase with each other.
This common input line is designated the
Data or o input.

Operation of the D flip-flop is simple:
The signal present at the p input is trans-
ferred (o the @-output when the clock sig-
nal is active. [n most D flip-flops, includ-
ing the one shown in Fig. §, the ¢clock is
active-high. In such a flip-flop the data
ransfer 1akes place when the clock signal
goes high.

The characteristics of a D flip-flop
makes it useful as a data latch (i.e. a one-
bit digital memory). That's because sig-
nals input to the device during the interval
when the clock is active remain at the @
outpul even afier the clock signal has be-
come inaclive. Also, input signals during
the interval when the clock signal is inac-
tive do not affect the @ output. Asaresult,
the dara is said to be “latched™.

Shift reglsters

Figure 7 shows an application of the D
flip-flop: a shift register. The particular
circuit shown in Fig. 7 is afive-stage scrial
input shifi register. That circuit can output
aQ1.Q2,Q3, Q4, or Q5 (parallel), or can
provide a serial output.

Note in Fig. 7 that the b inputs and @
outputs of each flip-flop are connected in
series, while the clock lines arc all con-
nccted together. Thus, data presented to
each register’s input is shifted one stage to
the right each time the clock line goes
active,

An example of shift register operation
is shown in Fig. 8. When the first clock
pulse occurs (Fig. 8-b), the input to the
first flip-flop in the register is high (Fig.
8-a). so output Q1 goes high (Fig. 8-¢). At
the second clock pulse, the input is low
(and remains low) so a low is entered into
the system. Qutput QI goes low, and the
high that had been at QI is ransferred to
output Q2 (Fig. 8-c). At the thind clock
pulse the high on Q2 is transferred to Q3
(Fig. 8-d), the low on QI is transfemed to
Q2, and the low on the input is transfermed
to Q. That process continues such thal on
each subsequent clock pulse, the original
high is shifted one stage to the right until it
has passed through the entire register.

0 qf Qs
INPUT O T 0 a4 clsosema
DUTPUT
ok | How
CiA (&
RESET O ! I
CLK O—

FIG. 7—A SERIAL.INPARALLEL-OUT shift register can be fashioned by connecling D filp-fiops in

series &% shown,
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Shitt register types

Shift registers ane calagorized accord-
ing to their input/output scheme. Typical
types include Serial-fn/Serial-Out (S1S0),
Serial-/n/Parallel-Cw {SIPO). Paral-
lel-fn/Serial-Out (P1SO). and Paral-
lel-in/ Parallel-Out (PIPQ).

In SIS0 registers, data is applicd to the
input in a “single-file” manner. and is
output in the same manner. Data applied
to the input is shifted one stage to the right
on each clock pulse. One application of
the SISO register is as a digiial delay line.
That's because the SISO register can be
used 10 create a lime delay between input
ind output of n+ 1 clock pulses, where n
is the number of stages in the register.

The circuit shown in Fig. 7 is an exam-
ple of an SIPO register. Like the SISO,
data is Input to the circuit in single file
fashion and is shifted une stage to the right
on each clock pulse. Unlike the S150,
however, cach stage has its own oulpul.
There may also be a serial output line.
though if there is not. the last output of the
the device may be used as a de facto serial
output.

+V
O-INPUT I l T
+V -
CLOCK |1| ]zl ]3| |4|
-t
+V v
o | |
_—r
[4
+V
N d

o =3

t

FIG. 8—TIMING DIAGRAMS for the shift register
shown In Flg. 7. Note that the cutputs of the first
three stages only are shown,

[n the PIPO register, inputs are fed si-
multaneously to each stage. Note that the
first input of 1he register can be used as a
de facto serial input. while the last output
can be used as a de facto serial output.

Finally, the PISO register has paralle]
inputs, but only a serial oulput.

Figure 9 shows a SISQ/SIPO register
that is based on the }-K RAip-flop. That
circuit has four stages, although it could
be shorter or longer if needed for a par.
ticular application. Note that all of the
clock lines are connected together to form
a master clock line, while all of the clear
{or reset} lines are connected together 1o
form a master reset line.

Except for the input stage, all s inputs
are fed by the @ outputs of the preceding
stage: likewise, all & inputs are fed by the
T outputs of the preceding siage. The first
stzge is connected such that data is fed to.
the 1 input; that data is also passed through
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SERIAL
INPUT L3S
ek
K @
CLA
RESET O i
CLOCK O

FIG. 8—THIS S51SD/SIPO shitt register ls based upon the J-K filp-nop.

a1 a2
(=]
[}
2 SET
+ a o
SERIAL
CLK 0UTPUT
gLR
]
G2 G4
o " -~
LDAD
oA BO

PARALLEL INPUTS

FIG. 10—DATA PRESENTED to the parsilel in-
puis of this PIPO shift regisier |s transfermed lo
the outputs when the load lire goes high.

L BIT | BIT [ BIT| BIT| BIT | BIT|BIT | BIT
g— Ali1j2[{3ja]|5]|6]|7

SERIAL

INPUT OUTPUT

FIG. 11—BLOCK DIAGRAM of & recirculating
shifi register.

ANALDG
INPUT

AD CONTROL
conv || womc [ SOk

\ 2

1
w IFT
‘:_:’: o8 /A
|‘¢:
u].

REGISTER HO ANALDG

MEMORY Tco"" oUTPUT
FIG. 12—A RECIRCULATING SHIFT REGISTER
can be used as a memory in a digital storage
oscilioscope.

an inverter and fed to the first stage’s x
input. Thus, when a high is presented to
the J input, a low is presenied 10 the K
input, and vice versa.

Let's see how that register works. First,
let’s assume that the input to the circuit is
a high. That means that a high is presented
1o the 1 input of the first stage, while a low
is presented to the Kk input. Due to the

shown is built from D flip-flops. AsinFig.
7, a SIPO register buiit around D flip-
flops, all of the clock lines have been
connected together, and the inpul of each
stage is driven by the @ output of the
preceding stage. The D input to the first
stage, together with the clock inputs, al-
tow the PIPO to be used as either a SISO
or SIPO shift register.

Now let’s look at how the PIPO works.
We'll discuss the circuitry attached 1o the
A input; the B circuit works in just the

c ]
5 & ? L
VDL J
Q J e g
CLK CLK
10
i} e L ix a |—= FOLLOWING
STAGES
0
CLIcK © > FOLLOWING
STAGES

RESEY

FI1G. 13—THIS BUCKEY BRIGADE device Is analogous Ip an electromechanicai Stepper.

FIG. 14—TIMING DIAGRAM for the bucket bri-
gade device shown [N Fig. 13,

same way. The LoaD lineé synchronizes
loading of data at all stages (two, in our
case).

Now A may beeither high or low, When
the load line is low, nothing happens, but
when it is high, the input—high or low—
will be laiched at the Q outpul. That
works as foliows.

Assume that the load line is low. When
it goes high, the daia at A will force the
flip-flop 1o be either sct or cleared. If A is
high when the load line goes high. the

L SERIAL
D O D @ Qu=g g O Ut
—ex cx tx o
ﬁ -
CLOck 0——

FIG. 15—A PSEUDO-RANDOM NOISE generator. The oulput of this circult only appears random,

Instead it repeats after & long interval.

nature of the J-K flip-flop, the Q1 output
will be forced high on the next negative
going transition of the clock signal. Note
that the J and K inputs of the sccond stage
will now be presented with the first stage
outpuls of the previous cyele (that is, J
will be high, while k will be low). On the
next negative-going wransition of the clock
signal, the Q2 output will be forced high.
And so0 on. The high will be passed one
stage 10 the right on each subsequent
negative-going transition of the clock sig-
nal until it is clocked out of the register

Figure 10 shows a PIPO shift register;
for the sake of simplicity, that panticular
register has only two stages. The circuit
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output of G2 will go fow. setting the flip-
flop. The input to Gl will be low. so its
oulput will remain high, and the TCR input
to the flip-Aop will not be affected.

Conversely. if A is low, the input 10 Gl
will be high, and its output low. thus clear-
ing the Rip-fAop. The input to G2 will be
low. so its outpul will remain high, and the
SET input to the flip-lop will not be af-
fected.

So you can see it is the inverter attached
1o the input that insures that the gates Gl
and G2 will always have comlementary
outpuls, thus avoiding the situation
wherein both the SET and the T inputs lo
the flip-flop would be low,

continued on page 10/
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wIrimng SIZe.

456/45%  Pub Pr. 34093 Club P, 527.50

DICITAL LOGIC CESIGN. By B. Holds-
worlth. 338 pp., 192 ius. All of the
mcenl advances in digital design fech-
migues are presented here in depth. It's
balh & text coveting basic concepts and
a practical guide to design techniques
for combinationsl, clock-driven, and
event.driven cwcuits

582852-9 Pub Pr, 33993 Cub Pr. 527.50

ELECTRONICCOMMUNICATIONS
SYSTEMS. 8y W. D. Stanley. 566 pp.,
us Emphasizing the signal-process-
ing functions of modulation and de-
modulation operation, this book pre-
sents the essentials of electronic
commuaecations o & logical, step-by-
siep sequence.

542334-8 Pub Pr, 52595 Chub Pr. 520.9%
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Spectacular values up to $405.00

MODCERN ELECTRONIC CIRCUITS
REFERENCE MANUAL By J. Markus.
1.264 pp., 3.666 crcust diagrams
Complete with values of components and
suggestions for revisions—plus the
oniginal source of each Circuil in case
you want additional performance of
construction details.

404461 Pub Pr. $7950 Club Pr, 55795

ELECTRONICS ENGINEERS' HAND-
BOOK, 2/w. Edited by D. G. Fink & D.
Christiansen. 2.272 pp., 2,18% s,
This vixlated and enlarged edition cov-
ers all the latest knowiedge i the field,
including new advances i inlegrated
ccuits. pulsed and logi cecuits, laser
technology. telecommunications, and
much more

0982 Pub Py, 53350 Ciub Pr, 56393

DIGITAL CIRCUITS AND MICRO-
PROCESSORS. By H. Taub. 608 pp-,
headvily iius. This fasl-paced. Care-
fully written guide gives you thor-
ough explanalions of & the basic
rinciples of digital systems and
ogic design — plusa solid inl roduc-
tion to miCroprocessors and micro-
processor-based designs.

6287455 Pub Pr, ¥41.95 Ciuh Pr. 33250
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RACIO HANDBOOWK. By W. Orr, 22nd
£d.. 1,136 pp., mare than 1,300 dius.
The latest edition of what 15 universally
regarded as the bes! liked and most
usetul commun cations reference in the
ndustry. It's a handy “course™ o COM-
muricatons, § lact-packed reference,
and g how-ta guide —all in & Single book!
5024436 Pub Pr., 3219% Club Pr. 517495

INTRODUCTION TO MICRDWAVYE
ELECTRONICS. By T.C. Fdwards. 76
pp., Wus., softbound Eliminating un-
necessary theory snd mathematics, this
book provides pou wilh A lucHd gverview
ol microwave engineering and the de-
vices and ¢ircuals beng used today.
Helptul even 1f you have only limited
experience with Microwave electroncs.
§83030-2 Pul v, $H95  Club Pr. $1095

PRACTICAL DICITAL DESICN US-
ING IC5, 2/e. 8y J. D. Greenfield. 717
po., Wus. This revised and expanded
Second Edition o 3 papular guide shows
hiow 10 Be1 the most out of a wide range
of popuiar integraled circuits. What's
more, it contains the specialized know-
how today's designer needs to mierface
ICs with MICrOPrOCesSOrs.

S02853-T Pub Pr. 52595 Ciub Pr, $1995

ENGINEERING NETWORK
ANALYSIS 8y G. H. Hostetter. 912 09 .
372 iuys. EmphasiZing real-world ap-
plications, this comprehensive book
covers the full range of analytical \ech-
niques for everything from source-re-
SIStOr networks 10 Switched networks.
Brings you fully up to dale on all the
Iatest developments

S82966-% Pub Pr, 33550 Club Pr, $27.95

STANDARD HANDBODK FOR
ELECTRICAL ENCINEERS, 11/¢. By
D.G. Fink and H. Beaty. 2, 448 pp..
1,414 iltus. Today's mast widely
used source of electrical éngineer-
ing information and data serves
you as no other single work when
you need detailed, timely. and reli-
ablefacts .

209X Pub, Px, $1995 Coub Pr., 35295
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MICROWAVE SEMICONDUCTOR
CIRCUIT DESIGN. WA Dawis. 416
pp. heaviy ilius. Provides in-depth cov-
erage on microwave crcuil Bnalysis
assive  microwave components,
impedence transformers circuits,
broadband directional couplers, me-
chanicat realization of selected trans-
mission lines, CAD, CAM and CAT, char-
acteristics of amphfiers and oscillators,
norse, statislical thermodynamics and
PN Junction theory.
5810442 Pub Pr. W4750 Club Pr. $3550

INTRODUCTION TO RADIO FRE-
QUENCY DESIGN, By W, H, Hayward.
383 pp., us. This comprehensive vol-
ume prepares you te actualty design HF,
¥HF, and UHF equipment and enables
you 1o follow much of the Current hiter.
ature. Structured equation sets make it
easy 10 wrile programs fof smali com-
puters or Calculators.

582740-4 Pub Pr. 53295 Cwh Pr. 32125

McGRAW-HILL ENCYCLOPEDIA OF
ELECTRONICS AND COMPUTERS.
By 5. P Parker, Egitor-in-Cheef. 360 po.,
1.266 dius., outsized 8% x 11 format.
It's a single-volume library that covers
the enlne world of electrontcs from Edi-
soa's uoneermg work in electricity right
up lo ootical fiber communmcations.
control systems, lasers, radar, TV re-
ceivers, arliticial Intelligence, and
Computer slorage technology

AS076  pub Pr. 36050 Ciub Pr_ 34395

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EX-
AMINATIONS. By C. R, Hafer, 336
P0.. more than 500 ius. Actually
two bogks in one—a Quick prepara-
tion manual to help you pass your
PE. exams on the first Iry and a
rich source of practical eiectronics
engineering information and
Kriow-how.

254303 Pub Pc, $3250 Club Pr., 52550

Why YOU should join now!

H BEST AND NEWEST BOORS LN YOUI FIBLD — Books are selected from a wide |
range of publishers by expert editors and gpnsuitants to give you continuing access
10 the best and latesi books in your field.
H BIG SAVINGS — Build your library and save money tool Savings ranging up to
30% or more off publishers’ list prices — usually 20% 10 25%

MCGRAW:-HILL CONCISE ENCY-
CLOPEDIA OF SCIENCE AND TECH-
NOLOGY. Edior-in-Crwet 5. P Parker
and the Staff of the McGraw-Hill En.
cyclopedia of Stlence and Technalogy.
2.065 pp.. 1600 dius. This volume
serves ever y need for understanding to-
day's science and technoiogy. Wrillen
by aver 3.000 of 1he world's 1opmost
experts, mcludmg, 19 Nobel Prize win-
ners. It covers 75 disciplines from
Acoustics 1o Zoology A 30.000-entry
inchex and cross-references throughout
make 1l a snap 1o find the dormation
youlre ocking tor

§54:425 Pub. Pe, 59580 Chwb Pr. $66 50

COMPUTER MIETHODS FOR CIR-
CUIT ANALYSIS ANO DESIGN. By ).
Viach and K. Singhal. 656 pp., 148 it
fus. Compuiational methods have be-
come an wntegral part of circuit analysis
and design And a sold understanding
of the basics of Computer-mded design
15 8 must for engineers who want 1O
aChieve ther career obyectives. This seil-
teathing book provides that know-how
in a jogical, easyto-loliow presents-
tian.

582855- Pub Pr, §42Sd Cheh Py 51195

ELECTRONIC NOISE 8y A Ambrozy.
281 pp.. Mus. The data w1l lind here
wifl help you understand and Cope with
noise in all types of carwits. Covers nomse
parameters of linear nélworks, mea-
surement techniQues. etfects of nonlin

ear transler charactenstics, and more

0117249 Pub. Pr. 34450  Chwb Pr. S34.25

Be sure to
cansider these
important
titles as well!

ENCYLOPECIA OF LOMPUYER
SCIENCE By A, RaiSton and £ D.
Redky, Jr.

SIIsA-t Peb P, MITS0 Ci P, 54093

VLS| SYSTEM DESIGN. By 5.
Wuorogd

SIIELS Pek P, S3495 G Pr. 1260

WICROPROCEISOR SUPPORT CHIPS
Theory. oesldn. and APPlica-
tlom. By T J. Brers

Pl peb P, S50 Cleb Pr. SIS
ENGINEERING FORMULAS, &/0. By

¥, Grpch,
nre P PG Deb ML UM
ELECTRONICS CIRCUITS  NOTE-
B0 Edrtect by S Waber

12440 Pob Pr 33730 D P, 52750

ANALYS${3 AND DESIGN OF DIGITAL
INTECEATED CIRCIITE. Ey D. A,
Hodges and H G jackyon.

2155 ek P B L Py 11N

HANDEDDY OF OPERATIONAL
AMPLIFIER CIRCINT DESEN. By [
E. Stout & M. Kautman

$IAN Peb P 3L O P MW

ENGINBERING mATHEMATICS
HANDEOQOX. Xfe. By J, J Tuma
B2 P AL MUH G IAR

DICITAL COMMUNICATIONS. By J.
Proak:s

AN Pk Prouazys CeePr Ny

SIGNALS AMD STSTEMS By A Op-
pennewm, A, Willsiy, and |, Young
AT Peb P 4368 Gl Pyos2nd

MAINTAINING AND REPAIRING
VIDEOCASSETTE RECORDERS By P

L Gogdman

ST Peb Pr S15aS Dea Py 51190

MAIL THIS COUPON TODAY

Please enroll me a5 2 member and send me 1h8 1wg
books indicated. billing me for the $2 .89 premium and
my firsL selection at the discounied member’s price.
plus local tax, alipping. and handiing charges | agree
lo purchase a minimuin of two additbonal books dur
srigf my (irst vear of membership as suilined under Lhe
Club plan described in this ad. A shipping and han-
diing charge Is addec Lo all shipmenles.

wrile Codde No. of
52.89 sclection here

L] —_— _I
McGraw-1tlll Book Clubs |
Electronics and Control Bngineers’
Book Club®
PQ. Box 582, Hightstown. New Jersey 08520 |

Write Code No. of
firsl selection here

many prolessional arn

BONUS BOOKS—You will immediately begin to participate In our Bonus
Book Plan thai allows you savings up o 70% off the publishers’ prices of
d):eneral interest bookst

H CONVENIENCE —12-t4 1imes a year (about once every 3-4 weeksl you recefve
the Ciub Builetin FREE. It fully describes the Main Selection and Alternate Selec- |
thons. A dated Reply Card I8 included. 1 You wan! the Main Selection, you simply do
nothing — it wili be shipped automatically. If you wani an Aliernate Selectiun —or
na book at all —you aimply indicate it on the Reply Card and return it by the date i
apecified. You will have at least 10 days 1o decide. [, because of late dellvery of the

Bulletin you receive & Main Selection you do nol want, you may return il for credit |

al the Club's expense

As a Club member you agree only to the purchase of three books {including your City
first selection} during your first year of membership. Membership may be discon-
tinued by either you or the Club at any time after you have purchased Lhe first

selection plus two additional books.

Other MeGraw-13il Book Clubs:
Architects’ Book Club +

¢ Baok Cluly + Chemnical Engineers’ Book Club

+ Civil Fngineers’ Book Club » Mechanical Engineers’ Book Cluh

for more information, wrile lo:

MeGraw-ilill Book Clubae, PO, Bax B&3, ilighislown. New Jersey 08320

Name

Address/Apl. #

Signature

Stote

_Zip -

| etk ———

This order subject to acceptance by MeGraw.11ill. All
prices subjec) 1o change withow noiice. Offer guod
only 10 new membera

E33734
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P t THIS MONTH WE SHOW
ar you how (o use the
buffer. But first, lets finish the con-
struction; have the August issue handy.

Now that the on-board compenenis are
mounted. mount the five switches on the
front panel. Sec Fig. § and (he pans-
placcment diagram of Fig. 4 {shown last
month} to see how that's done. The power
switch (85) is a two-position toggle. The
copy switch (54) is a pushbulton type.
and the three FUNCTION SELECT switches
(S1. S2. and $3) are SP3T. three-position
toggle switches.

Connect a shont piece of bare wire to
the wop terminal of §1. §2., and 83 and to
one tcrminal of $4. Connect an insulated
wire between that terminal of $4 and the
pad above 1C20 (a source of +5 volis),
Connect another picee of bare wire to the
bottom terminals of S1, $2 and S§3. Con-
nect an insulated wire between the bottom
terminal of 81 and 1he pad indicated. Then
connect the remuining insulated wires be-
tween the remaining switch terminals and
pads shown. You might want to use a
length of 6-conductor ribbon cable to
make the connections between the
switches and the board.

Use 6 inches of 20-gauge “zip cord ™ to
wire the power switch, 85, Assuming that
you'll use a SPDT switch for S5, the un-
used terminal should be the top anc.

RADICO-ELECTRONICS

~
o

BY BILL GREEN

Connect 4 feet of 20-gauge “'zip cord™
to the AC input on the board. Run the cord
through the hole in the back panel and
connect the other ¢nd to the wall-mount
power transformer (T1). Examine the
board for soldcr shorts and comect in-
stallition of the components. If all looks
good, plug the transformer in and turn the
power on. Measure the voltage at pin 14 of
ICI18. If it is between 4.8 and 5.2 volts,
turn off the power and install 1C2, a 7404
hex inverter. Turn on the power and, using
a scope. logic probe, etc.. check for os-
cillation at pin 8 of IC26 (8 MHz). ITall is
well so far, wrn off the power and install
the remaining [C's. Remember that ICI
through ICI0 are MOS devices. Handle
them accordingly! Be sure that all 1C's are
in the correct locations and that pin | of
each is oriented comectly.

TABLE t+—WIRING FOR THE
COMMODORE 64

PL53 pin Uszer LO pin

SIN () M
SINBUSY (8) K
GNO {5.6) N
"'SOUT (1) c
‘SOUTBUSY (2) o

*Used only for outpul to C64

WwWww americanradiohistorv comm

Duffer/Converter for your Printer

This buffer is more than just a 64K printer buffer—its also a parallel-
to-serial and serial-to-parallel converter. And you can expand it to program EPROMS, too!

Turn on the power and check for a 2-
MHz clock signal at pin 6 of ICI. Then
check for activity on the data and address
buses. If all seems well the unit is proba-
bly working properly. [f not go back and
check for the obvious or even the ex-
tremiely obvious.

We can’t be 100 specific about how to
prepare your cables and connectors. Your
printer and computer manuals will be of
help. Ten- and fourteen-pin female 1DC
header connectors may be used with flar
cable, or the appropriate chassis mount
conneclors may be installed on the back
panel. The pinout of the header con-
nectors are shown in the schematic.

The paratLEL INPUT (PLI) and PARAL-
LeL ouTryuT (PL2) pons operate with ac-
live-low STROBE and ACKNOWLEDGE and
active-high Busy signals. On the PaRAL-
LEL 1N conneclor, an exira ground pin is
provided for a #aPER EMPTY signal if
needed.

The serial 1/0 channeis operate with
high start bits and low stop bits and busy
signals. The handshake is hardware—
XON/XOFF is not supported.

Using the Commodore 64

Those of you with Commadore 64 com-
puters know that the user 110 pont is not
RS-232 compatible, and that some of the
code from it is not standard ASCII. This
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FIG. 5—THIS PHOTOGRAPH SHOWS TF " PRINTER BUFFER with s cover removed. Note the heal
mink on the regulaicr and note the jumper that brings 9 volls AC to header plug PL4. See Ihe text lor
Information on how to mount thal header.

gl )

'JUMP RE

-E'ND'ZSII

5-TD-25¢
CONVERTER

GND svi

FIG. 6—EPROM PROGRAMMER PARTS PLACEMENT. Note thal 502 s a ZIF type socket. Note the
jumpes that runs from the board Lo the 5- to 25-vo!l converter.

buffer is designed to compensate for those
differences but, of course, only when the
funclion-selection switches are set for op-
cration with the Commoedore 64, The wir
ing for the 64's user [/0 port is shown in
Table i. Keep in mind that the buffer will
let & standard printer be used with a Com-
modore computer, bul not the other way
around: You cannot convert the outpul
from a slandard compuler so that it ean

use a printer designed for the Com-
modore.

With a few changes to the hardware of
the buffer, you can use the C-64 like any
serial /0 computer with the switches set
as you would for other computers. The
code from the &4 will not be converted in
this case. To muke the change for serial
input from the 64. connect a jumper from
pin3 of [C27 to pin 9of PL3. To make the

WwWww americanradiohistorv comm

change for serial oulput to the Com-
modore 64. connect a jumper from pin 6
of IC27 to pin 3 of PL3. When you make
up the cable for the Commodore 64, wire
it fur the new connections 10 PL3.

install the finished board in a suitable
case using three screws. Be sure (o use a
plastic insulaling washer under the screw
near [C27. If you're using the case indi-
cated in the Parts List. install the front and
rear pancis and the 10p cover. Sccure the
cover with the screws provided and attach
the 4 rubber feet to the bottom of the case.

EPROM programmer assembly

Assembling the EPROM programmer
option is pot difficull—especially if you
use a prinied-circuit board. The foil pat-
terns can be oblained from the source in-
dicated in the Parts List, or you can elch
your own. The patterns for the double
sided board are printed in the special *PC
Service™ section.

A pans-placement diagram for the
EPROM programmer board is shown in
Fig. 6 10 help you during assembly. Star
by installing $01—a 26-pin female dou-

PARTS LIST—EPROM PROGRAMMER

All resistors 1/4 watl. 5%

R19—10.000 chms

R20. R21—1000 ohms

R22—470 ohms

Capacilors

C11- 1000 pF, 25 volis, siactrolylic

C12. G13—0.1 uF. ceramic disc

Semiconduclors

IC28-1C30—74LS373 octal D-type latch

IC3H—7404 hex inverter

IC33—LM340 5-voit regulator

D2—1N4001

D3—3.9 voll Zener

D4—22 volt Zener

LED1—TIL220 standard red LED

1-Q3—MP55172

Cther components

56,57—8PST Toggle

S8—8-position DIP switch {only 7 posi-
lions are used)

S01-—26-pin female righl angle header

S$02—28-pin ZIF socket

5- 10 25-voil converter (TDK)

The following are available from: Alpha
Electroni¢cs. PO Box 1005, Merritl Is-
land, Florida 32952, 308-453-3534:
buffer board, $26.00 postpald; pro-
gram ROM (91341) $26.00 postpaid,
EPROM programmer PC board. 515.00
poslpaid. A complete BufferLink kit
{Includes all paris except compular
connectors and cables) $139.00 plus
55.00 shipping and handling, complete
EPROM programmer kit $49.00
postpaid,

Florida residents must add 6% sales
tax. Canadlan orders add $2.00. All
olher foreign orders add $8.00

$861 H3AW31d3S
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L= +]
L=

S

{SOLOERED
¢ ON OPPOSITE

SIDE OF BOARD}

570 25-vOLY
CONVERTER

iy =
-

JUMPER L
10 /3 i'l

';z~ '

e o

FIG. 7—THE EPROM PROGRAMMER BOARD. Note lhat the ZIF socket Shown |8 a 24-pin type,
afthough & 28-pin sockel should be mounted. Mole also thal the DIP switch is an 8-posilion type. even
though only 7 positions are shown. (Jusl iry io tind 8 7-posilion DIP swilchl)

TABLE 2—SETTING THE FUNCTION
SELECT SWITCHES

ble-row header—on the solder side of the
board. Leave as much clearance as possi-
ble between the board and SOI. If you

IN ouT 3 52 S don’t, you'll have trouble plugging your
Parallel Paralel 0 0 O other connectors into the bu[fer. Next in-
Paraiel S 4 stall sockets for the afl IC’s except, of
Paraliel S600 0 0 2 course, for the regulator. The EPROM
Parallel 1200 0 1 0O socket. 802, should be a 28-pin ZIF
$300 Parallel 0 1 1 (Zero Insertion Force) type. Then install
5600 Paratei 0 1 2 D2, LEDI, the Zener diodes D3 and D4,
51200 Parallel 0 2 0 and the transistors. Make sure that you
8300 $300 0y 2 el orient those pans comectly! Then install
S300 S600 002 A2 the resistors and capacitors. Install the
S300 $1200 1 g 2 voltage repulator 1C33 noting that the
g% % : 0 2 mtal tab should be on the outside of the
$600 S1200 1 1 0 board.
$1200 S300 1, ey Next install the 5-volt to 25-volt con-
51200 S600 1 verter, You’ll have to add one jumper from
51200 51200 6P ) the converter to the board. It suns from the
C64 51200 Parallel 1 2 1 pad on the board above the Zener diodes
€64 51200 5300 1 2 2 to the end of R3 (that’s R3 on the converi-
Cb4 51200 5600 2 ..05.0 er board) nearest the S-volt input pin.
gg:ds;?z?g EL%M g g ; lFlgurel‘Z shows just what that jumper
ooks hike.
Ga0gnZ| - EaR Tt S Il Install all of the switches. Note that
Program 2716 EPROM 2 1 2 they are all board-mounted on the author’s
Program 2732 EPROM 2 2 O prototype. Qrient S8 in the same way as it
Program 2764 EPROM 2 2 1 is shown in Fig. 7, The first switch section
Download -— 25 2 el
TABLE 3—SETTING 58

S6-2 $8-b Sg-c S56-d Sg-e S8-f 53-,9_
2758 OFF ON ON OFF ON  OFF OFF
2716 OFF ON ON OFF ON OFF OFF
2732 ON OFF ON OFF OFF ON OFF
2732A ON OFF ON OFF OFF ON ON
2764 OFF ON OFF ON OFF On ON

WWWwW americanradiohistorv comm

should be toward the IC's.

Now it's time to plug the 1C's in their
sockets and to plug the finished program-
mier assembly, with the components up,
onto PL2 and PLA4 of the buffer. Turn §6
off, and power up the buffer. Check for 5
volts at the output of IC33. The EPROM
socket, $Q2. should be empty. Switch §7
10 the READ position, and tum S6 on. With
§8-p off, there should be about 25 volts at
the cathode end of Z1. With §8-g on, there
should be about 21 vohs,

Using the butter

Connect the buffer 1o your computer
and primet(s). Before you turn anything
on, remember these cautions.
® Apply power to the huffer /ast.
® Before first tuming on the buffer each
time, set the FUNCTION SELECT switches
for the input and outpul operation that you
Wit
® Only now should you apply power.

Table 2 shows the 27 settings of the
FUNCTION SELECT Switches, S1, 82, and
§3. Remember, those switches should be
set for the function Lhat you want before
you turn on the power. Note that in Table
1, the seutings for serial operation are indi-
cated by Sxxx, where xxx is the baud rate.

After the power has been applied, or
any time after completion of printing (or
other function). you may change the
switch settings. But you must hold the
copy switch ($4) closed until you have
changed the switches to the new function,

A reset switch was not added to the
buffer because resciling the Z80 wiil
waste the contents of the dynamic RAM.
1f you need that capability. you can install
a reset switch by connecting a normally
open pushbution switch across capacitor
C7. (For safety’s sake, mount the new
swilch on the back panel.) Remember that
you can always resel the Z80 simply by
turmming the power off and back on. The
contents of the memoty will be lost in
either case.

Printing with the buffer

To use the buffer with your printer. set
the switches for the desired input and out-
put combinations. Afier printing is com-
pleted, you can print another copy of the
buffer contents. Simply press and hold the
copy switch (change the switches if you
wish a different output), release the
switch, and press it again after a shon
delay. There is a timing loop involved here
that you must get fairly close. [t isn't
difficult and with a little practice you will
master it. If you didn’t get it the first time,
Just try again.

How to download a custom program
You can easily downioad a custom op-
eraling program to the buffer. Set the
function switches according to Table 2.
(Onty parallel and serial at 1200 baud may
(Continued on page 103)
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PC SERVICE

One of the mosi difficult tasks in burld-
ing any construction project leatured in
Radio-Etectronics Is making the PC
board using just the tod pattermn provided
with the article. well, we're doing some-
ihing about It.

We've moved all the ol parterns to this
new seclion, where they're printed by
lhemselves. lull sized, with nothing on the
back side of the page, Whal that means
{or you is that the printed page can be
used directly to produce PC boards!

In order to produce a board directly rom
the magazine page, remove the page and
carefully inspect #t under a strong light
and/or on a light table. Look for breaks in
the traces. bndges between traces, and,
in general, all the kinds of things you look
for in the final etched board. You can clean
up the published artwork the same way

you clean up you own artwork. Dralting
tape and graphic aids can fix incomplete
traces and doughnuts, and you canuse a
hobby knife o get nd of bridges and &n.

An oplional step, once you'ne satisfied
that the artwork 1S clean, is 10 take a little
bit of mineral oil and carefully wipe i
across the back of ihe artwork. That helps
make the paper transluscent. Don'l gel
any ofl on the front side of the paper {the
side with ihe patiem} because you'll con-
taminate the sensitized surface of the
copper blank. After the od has "dried”™ a
bit—patting with & paper towe! will help
speed up the process—place the pattern
front side down on the sensihzed copper
blank, and make (he exposure. You'tl
probably have 10 use a longer exposure
time than you are used (0,

We can't tell you exaclly how ong an

WWWW americanradiohistorv comm

exposure time you will need because we
don't know what kind of ight source you
use. As a starting point, hqure that there's
& 50 percent increase In exposure time
over lithograptic Bim. Bul you'll have to
expenment 1o find the best method to use
wih the chemicals you're famuliar with,
And once you find It, stick with i. Don't
forget the “three C's” of making PC
boards—care, cleantiness, and ¢on.
sistency.

Finally, we would Iike to hear how you
make out uSINg our method. Wite and tell
us of your successes, and failures, and
what techniques work best for you. Ad-
dress your letters to:

Radio-Electronics
Department PCB
200 Park Avenug South
New York, NY 10003

5861 HIBWI1J3S
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(] THE COMPOMNENT SIOE OF THE IC-TESTER BOARO |8 shown here a8 & full-sized mirror Image. The
é solder side will appear here next month.
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ACTORY REFU

sasily as & suitcase!
Plugs Into 115V outlet.

MUST LIQUIDAT
TOTAL Personal Gomputer System

GETALLTHISATONE LOW PRICE!
64K Computer ® 16 Hue Color, 5 Monitor @ Disk
Drive ® Printer ® Two Software Packages: "Easy
Script” word processing and "The Manager”

RBISHED!

data base program!

At Far Below
Dealer Cost!

Sorry, we’re not permstted to PRINT the famous brand-name.
BUT, we CAN 'tell all” if you call us TOLL FREE: 1-800-328- 0609’

THE COMPUTER.

For busingss. education and home use! Thousands
of programs are availabie.

Snap-en compulert 64K RAM. 20K ROM. Full-size type-
writes keybcard. Upper and lower case betters,
numerals. syYmbOIS. reverse characters. 2 cursos
control keys. 4 function keys. programmabie 1o 8.
Music Synthesizer with 3independent voices. sach
with 9 octave range. inputfoutpul ports accomme-
date . user, serial, ROM cariridge. joysicks. ex-
ternal monitor, phone modem

Built-In disk drivet Intelligent high speed unit with
S tHoppy disk recorder. 70K lor matied data stor-
age: 35 tracks, 16K ROM. Uses single sided, single
density disk. Serial interface. Second serial portto
chain Second drive or printer.

Buill-in color monitor f Dispiays 40 columns X 25 ines
of text on 5° screen, High resolution. 320 x 200 pix-
els. 16 background. character t0l0rs

Buill-In ROM carirldge port! Insert ROM program car-
fridge. Muliitude of subjects available in stores
across the nation!

THE PRINTER.

Graphics guality 6 x 7 dot matrlx printer. An ideal
"t lor this System . .. and inctuded in the asion-
tshingly low package price below!

Print method: Bi-directional Impact dot matrix.
Character matrix: 6 % 7 dot matrlx.

Characters: Upper and lower case lelters. aumerals
ang Symbols. All PET graphic characters.
Graphics; T veftical dots — maximum 480 columns.
Dot addressabie

Character codes: CBM ASCIt code.

Print speed: 60 characiers per second.

Maximum columns: 80 columns.

Character spacing: 10 characters per inch,

Line Ized spacing: 6 lines per Inch In character mode
or 8 lings per inch seleciable 9 fines per Inch in
graphics mode.

Ling leed spead: 5 Ines per second In character mode
7.5 ines per second In graphics mode

Paper feed: friction Peed. (Fractor feed optional )
Paper width: 4 5”10 8.5" width. Up to 107 with option-
al tracior feed.

Muliie copies. Onginal plus maximum of two COpies.

JOYSTICKS (Set of 2)

Give you the fun of playing a wide

seleciion of games. $
1 a pr.

Mir. List: $59.90 pr.
tiem H-E18.83822.01 5/H: $8.00 pr.

Compatible with above Computer System (Not included in package price.)

64 MODEM

Access new worlds of information with your
computer.

Mir. List: $124.95 $ 4 4
Liquidation Price .......... ..

Itom H-B18-63848.00 5/H: $4.00

Liquidation Price
i =) D |

Croedit card membern can crder by Phona.

-eem B oEm e s o o an S SR En Em An A AR A SR EE GD M an an e oA B W e o

SEND ME THE ITEMS [ HAVE LISTEO BELOW

Prica wubject 1o Change afie: B0 days. Saies curside
continanial .5, ara sublect 10 spacisl conditions
Ploase call o write 10 INQuite

24 hours 8 day, 7 deys o werk

Toll-Free: 1-800-328-0609

L Hem Sh!pfl‘l Prce

No Many Handl

Your chack iy welcomal
No deisys whan You pay by chackl

C.0.M.B. CO.

Authorized Liquidator
14615 287H AVENUE NORATH

MINNEAPDLIS. MINNESOTA $5441.2357

Dimensions: 13°W x 870 x 3%"H. Wi.: 6% Ibs Power:
120V AC. 60 Hz

THE SOFTWARE.

“Easy Script One of the most powerful word pro-
cessors at any price! Cut re-typlng. create dacu-
ments lrom standard paragraphs. do personalized
letters. see and change a document beloce Wis print-
ed. Instruction manual has extensrve traiming sec-
tion that simplifies use . . . aven lor someone who
has never used a cOmMputer OF wodd M ocessor betorel

“The Manager” A 50phisticaled dalabase manager
for business or home use. Business uses accounls
payablefreceivable. Inventdry, appointments. task
manager. Home uses: mailing lis1s. home inventory.
recipes. collection Organizer. investment tracking.
checkbook balanCing School uses; research arli-
¢le index, gradebook.

TOTAL

Personal Computer System
Now Available At
FAR BELOW dealer cost!

*488

Hem H-8 18 840 11.02

Bhipping. handling $24.00

Other popular brands of comguter penpherals

Hahle at liquidation prices. For mforma.
tion. Call YOLL FREE: 1.800-328-0609.
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PACKAGE
PRICE ¥} -~

CO.MmB. . CO.T Iterm H-818

14815 28th Awe. M./ M.anaapolis. MN 55441.3387
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2 RADIC-ELECTRONICS

ROBOTICS

Building a robot from the bottom up.

IN THE FIRST FEW ISSUES, WE COVERED
building a robotics laboratory and
talked a little bit about robotic
basics. This month, we’ll go a little
iarther and build a simple pro-
grammable motion platform. The
platform is essentially two wheels
mounted on a plywood structure
on which your control electronics
will be secured.

what can you do with a pro-
grammable motion platform?
well, a path-navigation system and
various control circuits can be
built and studied using such aplat-
form. We've all seen movie and TV
robots that roll around on two or
more wheels, or those that walk
on legs. Although walking robots
do exist, they are extremely hard
to build; especially for the ama-
teur experimenter. Given that fact,
we'll stick with rolling robots, at
least for the time being.

Motion platform

Figure 1 shows how the move-
men! of the robot depends on the
direction in which each wheel is
spinning. When both wheels are
turning in the same direction (say
forward, as indicated by the ar-
rows in Fig. 1-a), the robot moves
forward in a straight line. When
the rotation of both wheels is re-
versed, so is its direction, as Fig. 1-
b shows.

But when, as Fig. 1-c shows, the
right wheel is turning forward and
the left wheel is rotating in the re-
verse direction, the robot turns or
pivots left. The robot will turn right
when the directions of those
wheels are reversed (see Fig. 1-d).
Thus, depending on the rotation
of the iwo wheels, you can make
your robot move in any of four dif-
ferent directions. There is, of
course, another essential part of
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the platform—casters, which are
used to stabilize the back-and-
forth rocking of the robot during
motion.

The control electronics, includ-
ing motor drivers, a complete
computer-controlled system with
various sensors, and even an arm,
can be easily mounted on a
plywood base. We'll discuss those
and other options in the coming
months; but for now, let’s stick to
our two-wheeled device.

The construction of the platform
is fairly simple. The first thing
you'll need is a base. Plywood was
chosen because it's easy to work
with, readily avaitable, and rela-
tively inexpensive. And if you
make some horrendous mistake,
you can easily toss out that piece
of wood and start all over again.
(That’s a sharp contrast to ma-
chined aluminum, which tends to
be rather expensive and adds a
considerable amount of weight.)

Figure 2 shows a simple oc-
tagon-shaped base, but you could
just as easily use a cylindrical or a
square shape for the platform.
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Where’s Your ELECTRONICS Career Headed?

{)J your n*ove.’@

The Move You Make Today Can Shape Your Future

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

B. S. DEGREE

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

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

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
10570 Humbolt Street
Los Alamitos, California 90720

Independent Home Study Can Prepare You

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

Recognition and Quality Assurance

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

All lessons and other study materials. as well as com-
munications between the college and students. are in the
English language. However. we have students in many
foreign countries; about 80% of our students live in the
United States of America.

————— —— i ——— —————— —— i — ——

. |
i Grantham College of Engineering R9-85 |
| 10570 Humboh Street, Los Alomites, CA 90720
| Please mail me your free catalog which explains your
= B.S. Degree independent-study program.

I
I Name___ el A _ A
! Address_ ik e S T e B
| City State Zip
e e e —— -
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AADIO-ELECTRONICS

[+
]

CABIES IV
CONVERTER
REPAI R

o ALL MAKES
o ALL MODELS

© /7 DAY TURNAROUND
o FLAT RATE PRICING
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CALL FOR | NFORMATI ON

“THE CONVERTER SHOP”

794 FranmkiTn Lakes Ave.
Franktin Lakes, NJ 07417
Tel .(20¢t)858-8229

ELECTRONIC
SALVAGE
PARTS

Below Wholesale
Electronic Prices Slashed!

Condensors Yokes

Capacnators Amenna Rods

ICs Fuses

Transistors CATV

Diodes Flyback

Tripiers Video Heads
Controls Needles

Resistors Wire

Speakers and Lots of Goodies!

You name it, we've got it.
and cheaper

calt or write for
free catalogue

E.S.P.
2706 Middie Country Road
Centereach, N.Y. 11720
(516) 467-9852 {800) 645-5030

CIRCLE 270 ON FREE INFORMATION CARD

Making an octagonal base re-
quires only that you cut the cor-
ners off a square piece of wood;
that is certainly easier than trying
to make a perfect circle. The
plywood should be Y- or %e-inch
thick, whichever is easler for you
to find. The wood need not be any
thicker than that. Cut the wood
according to the dimensions
shown in Fig. 2.

When building such a base, a
double-axle wheel assembly
makes the job a snap. A double-
axle assembly is simply two motors
connected to independent axles
and housed in a plastic case with
the proper gearing to provide
enough torque to move the robot.
(Don’t worry about the termi-
nology used, we’ll devote some
time to it in the future.)

The final assembly of the robot
platform includes mounting the
wheels, which should fit perfectly
on the shafts of the double-axle
motor assembly. Mount the motor
onto the wooden base using metal
or plastic stand-offs. The wheels
should protrude through the bot-
tom of the wooden platform. The
finished platform with all compo-
nents in place is shown in Fig. 3.
Oncedone, it'stime to think about
building the motion-control Cir-
cuits.

FG.3

Controlling the platform

Two simple hookups to control
the platform’s motion are shown in
Fig. 4. Assume that there are two
such cirCuits in each example, cne
to control the left wheel and the
other to control the right.

Figure 4-2 shows a manual
switch setup that, along with a
length of wire from the motors to
the switches, can be used to con-
trol the robot's movement. When
$1is pressed, the motor rotates in
one direction; when 52 is pressed,
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the motor rotates in the opposite
direction.
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That simple setup is great for
demonstration purposes. But it’s
more likely that you’ll want to in-
terface your robot to a personal
computer. To do so, you'll need a
circuit like that shown in Fig. 4-b.
In that scheme, a logic signal turns
on a MOSFET transistor, Q1or Q2,
which then energizes its associ-
aled relay. Depending on which
transistor is turned on, the motor
rotates in either a forward or re-
verse direction.

The driver circuit, a FET tran-
sistor, requires little power. [f the
specified unit (rated 60 volts at 400
mA) is unavailable, feel free to
make substitutions. The relays can
be any type that suits the motor’s
power requirements.

It's a simple matter to write a
short program that lets your per-
sonal computer control the plat-
form. Figure S shows a simple flow
chart for designing a control pro-
gram to activaté the motors. Let's
assume that this program is look-
ing at a four-button keyboard, one
for each direction. When the for-
ward button is pressed, both
motors are turned on in the for-
ward motion. Pressing the right-
turn button, however, causes the
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Electronics Paperback Books
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EDITORIAL

Incompatibility.

B"My wife and | were incompatible,” the old joke goes— " didn't have
enough income and she wasn't patable.”

Be that as it may, the computer manufacturers know that certain words are
necessary if you're going to sell a computer in todays marketplace. “User
friendly” is one of the phrases that people look for.

Well, of course. You woulan't buy an unfrendly computer, would you?
And if the manufacturer dicn't specifically say it WAS friendly, chances are
that there was sufficient reason for that.

“Free” has atways been a good sales 100, 100, Offer something for
nothing, and you may well be on the road to making a sale. “Free” can be
amything from a trucklcad of software that the user may never have any use
for, to an accessory or peripheral that he wouldn't know how to use. It
doesn't really matter, as long as it’s “free.”

But what we're really going to jump on here, is the recent plethora of
advertisements that boast “18BM Compatible.” In fact, just about the onfy
compary that does not use this phrase in their advertising, is IBM itselfl

What does “IBM Compatible”™ mean?

If you try t0 aun a piece of IBM software in a foreign computer and the
computer doesn't explode in protest, | suppose that’s sufficient reason to
calt it compatible. Maybe so. But compatibility can come in varying
degrees. And how compatibie the computer you pian to purchase may be
is more important than the mere fact that it is at all compatible.
Compatibility, by my own measure, is the ability of my computer to un—
with no modification—IBM software, and, in tum, allow me to run my own
programs on the office IBM machine. Now thats compatibility:

Anything else is advertising.

Its the old story Caveat ernptor means “let the buyer beware.” 5o the
next time the salesman says “IBM Compatible,” ask him exactly what he
means. You just might get some very funny answers,

Byron G. Wels
Editor

ComputerDigest i pubished monibly &5 an nsert i Radio-Elecironcs mag:m\e by Gernsback Puticatons
Fark Awpnous South, Hew York, NY 10003, Second-Class Poslage Paxd al Hew York, N.Y. and addibonal
nuinodhcos Cogymght © 1985 Gemaback Publications, inc. Al nghts reserved Prnded in U.S A

A stamped seil-addressed envelope must acoompany M submitied MaNUICHILS AndOf Artwork OF phologranhs I
thai return i desmed should be Ya disclaim any responsbdity or the loss o damage of
Manuscits andior arwork of OOIBAITS whildl ik 0w POSSLSSI0N F Cthermse
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LETTERS

18-Wheel Data Base

I work as a truck driver, and
recently pulled into a
computenzed warehouse, The
dispatcher pushed a card into a
slot and the next thing | knew, ny
load was reacty, the bill of lading
was typed out, and | was almost
on mry way before | had time for a
cup of coffee! On the way | got
thinking about it. What would
happen if the computer made a
mistake? And is it going to be
putting warehousemen out of their
jobs? Where will it all stop?—Billy
Horst, Clifton, NJ.

Don't panic. We re a long way
from a computernized truck driver

Warran-Tease

How can | take advantage of
some of the tempting construction
projects if my computer is still
under warranty? Is there a way the
manufacturer can tell if | opened
the ¢ abinet?™ —Jack Wilton,
Cambridge, MA.

Yes Jack, there is. Check carefully
and you might find a special paper
patch cemented over one of the
mounting screws, or even a drop
of paint. Try to remove that screw
and you break the “seal” revealing
that you tampered with the unit.
The best and safest bet is to wait
untii the warrarity expires.

Wants To Leamn

| recently purchased a
computer, primarily for use in
word processing. | agree with you
completely that there is no need
1o leam tO program, as you can
buy better software than you
could paossibly write. But | ¢an see
several areas where | would have
medified—the commercially-
available programs I'm now using.
I've tried several books, but they
seem too advanced for me —Fred
Sandors, Omaha, Neb.

fred, try a local Adult Education
class in BASIC Programming.
Theres nothing like having a “live”
INSUCTOr to answer questions,

COMPUTER PRODUCTS

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

TAPE BACKUF, the Mountatn 6300
combo 1s completety compatible with
the AT&T AC 4300 running under the
MSTM.DOS 2.11 operating system. The
hard disk is cable-Connected to the
AT&T PC 63005 hard disk controller,
Cabling is provided that sllows the
combo’s disk to be commecied either
alone, of in addition to, the AT&T PC
6300 intemal disk.

’——

CIRCLE 21 ON FREE INFORMATION CARD

The Mountain 6300 combo backs
up 3.4MEB per minute, with full error
correction, and without using deferred
writes, which could mean a loss of
data dunng & power glitch. The tape-
backur menu requires that you need
only enter & B” for backup, anct walk
away with the assurance that all your
files wall be quiCkly ang acCurately
backed up. There's no need for the
user 1o get invobved in management of
the files being transferred, no rewind-
Ing, NoO Tack addressing, etc.

Restonng tape backup data to disk
i5 also easy The user can restore the
entire disk at the same speed used to
back up, or can choose to restore only
a single file, or group of files by date
of creation, or all files in & subdirecto-
ry, or any combination of the above

The Mountain 6300 combo 15 priced
at $5,505.00.—Mountain Computer
inc., 300 El Pueblo Road, Scotts Valley,
CA

EDUCATIONAL GAME, OragonHawk
is & disk-based adventure-strategy
qame

The player controls DragonHawik
The mission is to kill a fiying serpent
that has put & full mountain range of
creatures under Its Spell. Flying 1quanas,
phoenix birds, dragon puppies, bats,
and mosquitos try 1o keep
DragonHawk from gaining access 1o
the Mying serpent’s airspace.
DragonHawk destroys them by paunc-
ing on them from above. However, if
he stays at one level too iong, he will
also have to battle a violent lightning
storm.

DragonHawik has as marry lives as he
has feathers, which are incicated by a
feather-counter at the top of the
screen When all the creatures have
been eliminated, DragonHawk faces
the flying serpent itself. The fire-
breathing serpent chases DragontHawk
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CIRCLE 22 ON FREE INFORMATION CARD

all over mountains and skies until the
serpent’s weak spot is discovered and
it is destroyed. The player must dis-
cover that weak spot.

DragonHawik 1s pnced at $29.95 —
Creative Software, 230 East Caribbean
Drive, Sunmpvale, CA 94089,

EXPANSION BOARDS, the Memory
Compenion/PC, are designed for use
with the Lotus/intel Expanded Memory
Specification, they are add-ons that
prownde the additional memory neces-
sary for using the specification.

SEPTEMBER 1985 — ComputerDigest §
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The new expanded memaory speci-
fication (up to BM} allows software to
address RAM in excess of the standard
640K, The Memory Companion/PC

CIRCLE 33 OM FREE INFORMATION CARD

provides IBw PCXTs™ (and compati-
bles) with up to 2M of additional
memory. The board is compatible with
symphony % 1.1 and up to four
Memory Compamnon/PCs may be in-
stalled in & system, inCreasing the
memory to 8M. The 64K Memory
Comparon/PC 1s priced & $349.00;
the 256K version selis for $395.00.—
STB Systems, Inc., 601 N. Glenville,
Suite 125, Richardson, TX 75081,

STATISTICS PACKAGE, StatView 15 an
interactive: statistics program for the
Macintosh computer. It is designed for
data analysis by people who work
with numbers: eConomists, scientists,
students, accountants, actuaries, so-
Cologists, researchers, marketing
executives, securities analysts, legis-
lators, poditical campagn managers,
and all other professionats who ana-
lze data It is & visudl Clata-analysis
package that taves acvantage of the
Macintosh Computer’s windows, pull-
down menus, and Mouse

StatView is designed for use on all
Macintosh formats, including 198K anc
512K Macintoshes and the 1-Megabyte
LISA equipped with Mac Works, the
Macintosh emuldtion disk. Statview
pemnits window-scrolling, changes In
column wadith, and chosce of font and
font-size for data n a window - small
for viewing marty colurnns and rows,
or for ease of reading. Cut, copy, or

CIRCLE 24 OH FREE INFORMATION CARD
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paste operations can be done be-
tween applications.

Statview is priced at $199.95.—
Brainpower, inc, 24009 Ventira Bivd,,
Calabasas, CA 91302,

MEDIA SAFE, the Sentry Supreme,
maodel 5750 keeps its contents cooler
than convent:onal firg-rated safes that
are used for storing paper documents,
At 1700° the intenor of the Sentry
Supreme remams below 7% and the
relotrve humidity below 8%, levels
well beiow UL standards for safe
medha storage. The safe is also large
enough to protect not only diskettes
and tapes, but a vanety of non-
electromes valuables, such as mlcro-
fiche, photographs, stamp collections,
and documents. The safe is tested and
classified by Undenwsiters Laboratories
to protect the contents of both stor
age compartments at temperatures up
to 1700°F for one hour

CIRCLE %5 ON FREE INFORMATION CARD

The Sentry Supreme model 5750
has a retall price of approximately
$600.00. The farger mode! 5760 s
priced at approximatety $750.00.—
John D Brush & Co, inc., 900 Linden
Avenue, Rochester, NY 14625,

FAST POLL MODEM, the mode! %600
2 is a fast-traming 9600 bps modem
designed for use on multipoint net-
works. The design combunes LS| and
mICropmCessar technologies that re-
sult In high refiability and low powver
consumption. Fully automatic adaptive
line equalization alkows 4-ware full
duplex prvate line operation over
3002 unconditioned leased lines with-
out manual strapping. The digital
adaptve equalizer compensates for
the effects of delay and amplitude
distortion that would otherwise Cause
intersymipol interference in the re-
cerved signal. The madel %600 FP
features an 8 ms RTS-CTS delay for fast
twumaround time.

Also featured is a fallback mode,
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CIRCLE 24 ON FREE INFORMATION CARD

which allows the user to change the
clata rate to 4800 or 7900 bps. Mixed-
rate network OReration allows nde-
Pendent or tnbutary modems to
transmit to the Host modem at 9600,
7900, or 4800 bps. The model 9600 P
comes equipped wath diaanostics for
isolating problems in the data-Commu-
nications path. Built-in test features
include local digital loopback, remote
actvated drtal loopback, local ana-
log loopback, remote aCtivated analog
loopback, and ST test pattem genera-
ton/Checking.

The model 9600FP is priced at
$1995.00 —Universal Data Systems,
5000 Bradford Drive, Huntsville, AL
35805-1953.

EXTENDER BOARD, the model
2690-26, is designed for personal
computers, and not only allows in-
circuit proting of functional boards
but also provides convenient marked
test-paoints for all 98 bus lines on both
card connectors. The exdender in-
Cludes a heavy-duty bracket to
support cards while roubleshaating,

CMCLE 27 ON FREE INFORMATION CARD

Card-edge-Connector contacts are
gold-overnickel plated for iow ness-
tance and minimum wear Receptacle
contacts have gold inlays in copper-
nickel alkoy bifurcated fingers. Bus-line
current-ratings are 5 amps with 200-
volts RMS or 300-volts DC ratings. The
bus lines are protected Ly a solder
mask o prevent inachvertent short Cir-
Cutts while probing, making it ideal for
expenmenters.

In 1-4 piece quantities, the model
3690-26 extendler cards are priced at
$4513 each.—Vector Electronc Com-
pary 12460 Gladstone Avenue, Sylmar,

CA 71342 4DPp
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SOFTWARE REVIEW

TYPITALL for word processing

AL last count there were more than 100 word
processor software packages. Unfortunately, some are
so difficult to use that just digesting the instruction
manLal takes several evenings. A really good high-
perfonmance word processor should require no longer
than an hour or 5o to leam, be easy to use, and almost
never require reference to the documentation. While
this kind of word processing software is rare, it does
exist, as TYPITALL for the Radio Shack Model 4.

TYPITALL is generally unknown because it is the “Plain
Jane” of word processing, having no cute screen
displays, menus or indvidualized function help
commands to get in their own way. The program is
document oriented, meaning it prepares and saves
complete documents, not pages of sections which are
later assembled into a document during printing.
TYPITALL is specifically designed to simplify boilerpiate
by saving and tagging as files or blocks bits and pieces
of text that will eventuaily be incorporated into a larger
document In addition to unusual editing functions,
TYPITALL has most of the conventional word processing
features except for a conventional mail-merge. instead,
it substitutes instantaneous keyboard entry while
orinting.

Response to all functions except for saving and
reading disk “inserts” is instantaneous because no disk
overlays are used. Unlike most modem word
processors which use disk overlays for routine
functions, all of TYPITALLS features inCluding printer
commands reside in memory along with the
document, and all functions are command driven,
providing instantaneous response to ary command. For
example, to comotetely reformat a document of to skip
from the beginning to the end of a 6000 character file
takes about a half-second. To reformat or skip to the
end of a 5,000 character (4000 word) file takes less
than € seconds.

Disk overays are used only for (1) The help screens;
{2) Hyphenation—which is done when the entire
document is complete and ready for printing; {3) An
optionat integrated spelling checker; (4) customiZing of
the program. Somewhat unusual, either temporary or
permarent customizing can be done on-the-fly by
teaving the program, making the changes, and then
retuming to exactly where you left off.)

TYPITALL requires a TRS-80 Model 4 computer with
one or more disk drives and ary commonly-used
operating system such as Radio Shack’s own TRSDOS 6
or the aftermarket DOSPLUS V. (A somewhat similar
version of Typitall € for the Mode [ and Il computers
will run under ary DOS, including NEWDOS.) The
program requires aoout 15K of RAM, leaving 33K for the
document. There is no computer lockup if the full RAM
is used since a full or partial dump to disk can be

made because the program does not require
additional memory to call in a disk overlay Similarty, if a
disk 15 full the user can install a disk in any drive and
instantly save to the disk. If something causes the
computer to hang (which is unlikely), a full reset of the
computer and reenter of TYPITALL will come up with
the document in the condition it was i just prior to
whatever caused the problem. Short of tuming the
computer off, it is essentially impossible to accidentally
lose an active document,

Because the program is document oriented the
editing commands process complete sentence
elements. in addition to conventional overwrite and
insert, with a singie command the user can delete or
exchange words, sentences, or paragraphs with the
previous sentence element, or randomly exchange
blocks or pages throughout the document, or delete
pages or any marked portion of the document. An on-
the-fiy fine insert mode splits the screen so an insert
¢an be viewed independently of what was writtén
earlier, and the line can be independently edited.
Touching a key Instantly Closes up the line and
reformats the entire paragraph if the line insertion is
more or less than a full line length. Ary change to
anything anywhere in the document automatically
reformats text until the next end-of-paragraph marker or
carriage retum. Although TYPITALL is superfast in
handling text, its speed requires extra care when
deleting anything because the program has neither a
paste nor 3 holding buffer: a deletion is gone forever—
there is no recovery.

Boilerpiate is under compiete control of the user, not
the program. Unlimited biocks with conventional
filenames or labels A through Z can be marked and
saved as either marked blocks or text biocks, Saved
text blocks are handied Oy the program as
conventional text or document files, and ¢an be called
back and Inserted at the Cursor Position, chained in
serial order, or chained to the end of the file. A labeled
biock is inserted into the text along with its label,
leaving 1t premarked for easy relocation.

Althoush the screen Can show the text as it will be
printed on 8 line-by-line basis, the display isn't “what
you see IS what you get.” If the screen width is the
same s the pnnting width the display will show the
proper words per ling, but only jeft justified, like a
standard typewritten page.

Exceot for an undelete, TYPITALL can do almost
anything, and do it better than most word processors.
It it was available for computers other than than the
Racio Shack Model 4 there’s a 3ood chance that, like
WordStar, it would be a legend in its own time.

TYPITALL, Howe Software, 14 Lexington Rd., New
City, NY 10956, For Radio Shack Model 4 with one or
two disk drives. <D
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OUCHSCREEN
ECHNOLOGY

Touchscreen technology can vastly simplify computing.

MARC STERN

mHow many times have you heard it said that
computers will make your life easier, only to tum
around, fire up a microcomputer and have your day go
amything but smoothly? If you'ne like any computer user,
you're probably thinking about all the contortions you
have to go through to do a simple task.

Just lock at telecommunications, You want to dial a
number and transfer data or Communicate with a
second party, You tum on the computer; find your
telecommunications program; start the disk operating
System; 10ad the program into memory, Just to get set.
You've just achieved step one. Step two requires you
to have the program originate the ¢all; dial the number
and Connect to the remote system. Somewhere in
there—at some time—you also had to set the program
up 50 it would work correctiy with the person you are
rying to contact.

The same is true of any function in the
microcomputer world. Microcomputers are powerful
beasties, waiting to do your bidding. Getting that
bidding done can take some doing on your part.

Let’s say you are using a Program which requires you
to continually input information from the keytooard. You
answer a senes of Questions which appear on the
screen, These may be leading to a relatively simple
conclusion, such as setting your microcomputer’s
printer port; communications port, or ¢lock Along the
way, you must continually hit various keys to answer the
questions and then wait until the program updates the
microcompiuter. As you work with the system, you thirk
there must be & better way of doing things.

Well, many in the microcomputer world agree with
you and that's why there’s a burgeoning number of
input devices on the market, all aimed at making life
easier There’s the mouse; the digitizing tablet; the bar
code reader, and light pen. All of these give you an
altemative inPut method. The keytooard, Considered by
many to be THE input device for a microcomputer isn't
the only one, nor is it the best.

Many times, one of the slitemative devices will work
equally well and, more efficiently In an environment
which requires vast amounts of information input, an
optical character reader may be the best device,
foliowed by a bar code reader or light pen. Oy, let's
take a manufacturing environment. in this type of
atmosphere, a keyooard would prave more of a
hindrance than a help. O, in a situation where a system
merely wants to know your chioices, so the work, a
simple mousepointing device may be the answer,

In all of this, there is still another device, which,
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while it is complex, makes the use of a microcomputer
simple, the touchscreen.

There’s much more to touchscreen technology than
this, b, in its simplest terms, this is all there is to it. To
the user, everything appears very simple. All he has to
do is press an area on the screen to acCess a function
and the computer does the rest.

Undertying this, of course, is & program and
complicated input and output routines which take the
simple pointing action and tum it into the action you
have chosen with your pointing finger. It's all
completely natural, the sort of thing that instinct tells
you to do—vyou point.

Typical applications of touchscreen technology
include microcomputer-based direCtories; automotive
electronics—Buick Electra, for example; simple
manufactunng inventory; computer-aided

K4 L

F1G. 1—CRT IN FORD 1985 Mark VIl Comtech displays driver
Information and permits manipulation of such Hems as cli-
mate control 8simply by touching the acreen.

manufacturing environments, and the like, or any
environment which doesn't require keyboard input or 8
keyboard would be inapprepriate. (See Fig. 1)
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FIG. 2—MICROTOUCH {TM} SCREEN used with interactive
videodisc system from Visage, Inc. tor point-of-application
where users can select vacation travel 8rrangements.

Three technologies

At the moment, there are three types of touchscreen
technology

The first is the traditional resistive, piastic-type; the
second and newest is the resistive-capacitive glass-
type, and the third, based on a different technology, is
the light emitting diode-type.

The newest expression of touchscreen technology is
offered by MicroTouch Systems Inc. of Wobum, MA.
(See Fig. 2.) This company has come out with a
touchscreen which eliminates many of the problems
associated with plastic touch-sensitive screens.

For example, traditional plastic touchscreens are
prone to damage from sharp objects, such as pens or
pointing stylii and they cut down on the optical quality
of a computers video display. Further, the sandwich of
plastic overlays and mechanical dots used in traditional
touchscreens also degrades a display image

The MicroTouch screen employs a solid glass sensor
and bonded overlay to handle its functions This type,
since it is more impervious to damage, offers greater
long-term reliability than traditional technology

A plastic-based touchscreen system is actually a
sanchach system.

Usually employing two or more sheets of plastic and
a center electromechanical sheet covered with dots,
the piastic-based system uses those dots to represent
information to a touchscreen controller. Changes in the
resistance of the middie layer indicate positional
information. That controlier, in tum, takes the information
which has been generated by 3 users touch and tumns
it into digital information for use with 3 driver program
in the microcomputers memory In tum, the driver
program interprets the touch to mean an action and the
microcomputer supelies the solution.

If you look at a traditional touchscreen system, you

will see the plastic overlay is linked with the
microcomputer either through a parallet or serial port.
In those Cases where the system is built into a
microcomputer, the touchscreen occupies the spot of a
logical device in the microcomputer’s memory This
means that although the device may not actuatly be
present physically, the microcomputer thinks it is there
and accepts its input.

The linkage between the touchscreen and its
controller 15 handled via a bus which is connected to
the dot 5creen that is sandwiched between the two
plastic layers Those layers are coated wath an
electrically conductive material and make contact with
the center dot layer The changes in electrical resistance
that are generated when contact is made detemine the
input for the controller in the system.

The touchscreen’s bus operates on the X-Y axis of
the screen and positional inputs are determined in this
mannet The contacts at the vertical sides of the screen
act as the X-axis, while the contacts along the
horizontal act as the Y-axis.

One drawback of this type of touchscreen system is
that it is rather coarse in its positional inputs. Since the
plastic is very flexible, when a user touches a certain
area of the screen many X-Y positional inputs are
generated at once. This mass of information is sent
along the signal bus to the controller which detemrnines
the action to be taken. Since so many dots are
accessed during a touch, you can see it is iImpossible
to have the system act in any more than a broad
manner. LUnless the driver program changes to a new;
more finely tuned function, the touchscreen is
incapable of rendering finely tuned input.

Another solutlon

A more durable solution to the plastic membrane is
an LED touchscreen. Again, this system depends on an
X-Y axis arrangement, but, instead of using a plastic
membraneg and electromechanical dots, it uses a fim of
LEDs and detecters on the perimeter of the video
display tube.

This has the advantage of not detracting from the
optical clarity of a dispiay device, but, like the plastic-
based touchscreen, it is incapable of high resolution,
due to size constraints. No matter how small the LED is,
it and its array is still large in comparison to the video
display screen and its positional inputs are very broad.

For example, iets say you break three LEDs vertically
and four hofizontalty with your finger That is 3 fairy
broad area, using even mini-LEDs. S0, you Can see that
resolution is low and, unless the driver program is
reacly with multiple screens and new choices, then the
functicnality of this type of technology is limited.

It is an interesting technology itself, though.

To picture an LED-dnven touchscreen system, think of
the screen of a microcomputer itself. Surrounding the
screen, and raised slightly aoove it, is 8 bezel
containing the ring of LEDs and detectors. Connected
to the back of the bezel 1s the LED system’s signal bus,
which interacts with the touchscreen controller, That
controlier can either be in the CRT housing or within the
system box. It takes the rough digital positional inputs
and sends them on to the microprocessor for
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processing. Usually, the controller is an intelligent signal
processor, which, like the processor in a piastic-
membyrane system, may either be recognized as a
logical parallel or serial port.

In action, the LEDs emit a orisscross grid of infrared
beams over the surface of the display tube and merely
breaking the beams causes the positional input to
register in the controller

The problem with the LED touchscreen is not only its
basic coarseness, but also the fact that the IR beams are
suspended a distance above the highest point on the
surface of the curving CRT screen. This can translate to
parallax problems for the system. The signal processor
must have error Correcting capability and this increases
its Compiexity One advantage to this system is that its
digitization is almost instantangous. Since the 1R beam
is either continuous or broken {on or off), its Inputs are
digital and this can eliminate a layer of conversion
(analog to digital) since the voltage is on or off

A new technology

Representing the newvest resistive touchscreen
technology is that developed by MicroTouch. This
technology has certain inherent features that make it
more reliable that older forms. For example, since it
doesn't rely on plastic membranes, its durability factor
is higher, which is important in a heavy use
esvironment. It provides the microcomputer user with
greater cisplay clarty And, since it is part of the
touchscreen, no Parallax probilem.

The key to this system—and systems like it—is a
sohid glass sensor. It features a solid glass overlay with a
resistive coating bonded to its surface. The key to this
system is capacitive coupling between the cbject used
for pointing and the surface. This coupling changes the
resistive qualities of the glass and information is
generated. (See Fig. 2)

Almost immediately you can see the advantages of
this system. However it has some advantages which
aren’t that apparent, such as high-resolution capability
With this type of system, a CRT now has 256 by 956 or
65,536 touch points. With this type of resofution, it
should be possible to increase the infomation content
of a program screen and also make the driver program
far more efficient for the user Instead of having to page

] NON-VOLATILE]
TOUCH le{ ATOD mcnemgﬁssso || memoRy
SCAEEN| | CONVERSION i FOR
CALIBRATION
AUX
MULTIPLEXED
I m'}ss'azgi%s
F
TEAMINAL

1

SERIAL LINK
10
HOST

FIG. 3—BLOCK DIAGRAM lllustrates simple touchscreen
system.
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through screen after screen of material, most of the
choices are presented on one screen,

This system is also capable of nearly instant reaction
to multiple touches. With a sampling rate of S¢ points
per second, a user can make choices far more Guickly
than with other Systems. It can transmit touch data in
either a stream mode or in a one point per touch, point
mode. This means you ¢an have some detailed screens
of information availatie for the user Typically, plastic
membrane and LED systems have lower sampling rates
and are more limited in their functionality The sampling
rate does rely on the type of controller used, but, you
will find most touchscreen systems have a 10 to 30
point per second sampling rate.

Drven by a microprocessor, this type of system also
is system-independent. It uses an RS-232 senal link to
communicate with the MiCroprocessor in a system unit
anc is capable of operating over a range of 110 to
2,600 baud. It provides a multiplexed, auxiliary RS-239
port for a terminal. (See Fig. 3)

The microprocessor handles several functions. Since
the signals generated Ly a touch On the screen are
actually changes in electnical voltage, they are analog in
nature and must be converted to digital form before
they can be used by the touchscreen’s controller The
touchscreens intelligent controller performs the analog-
to-digital conversion and then sends those signals to
the controlier The Controller, typically an 8-bit
microprocessor, has four Read-Only Memory (ROM)
based commands, including mode, which pemmits the
user to select the point, stream or inactve mode (no
touch data transmitted so a CRT can be used nomally);
calibration, which aligns the touchscreen with the CRT;
data format, which allows the selection of decimal,
hexadecimal or Linary data representations; resent,
which retumns the controller 1o the stream mode and
decimal fFormat, clears the output buffer and runs a
diagnostic, and command-point, which is available for
the creation and management of special touch zones
on the screen,

Since this type of touchscreen is system
independent, it also includes programming capability
to handle the needs of varous microcomputer systems.
Different data formats and calibrations can be
programmed and stored in an electrically erasable
programmable read-only memory.

A breakthrough

Until now, touchscreens have generally lacked the
definition and durability to make them effective in
many ermaronments. Since their resolution was low, they
needed copious software to handle their tasks and this
constant need to refer to new screens of information
slowed down efficiency. With a system such as the
new high-resolution ones now appearing on the
market, this has changed and the user ¢an have one
screen handle many functions, which speeds efficiency
And, since the coating is bonded to the glass in new
systems, it means durability should be very high. It
represents 8 breakthrough which will make
touchscreens a very real altemative input
technology <D
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VOICE

REPRODUCTION

More than 5 seconds of speech with 16K.

JASON M. KINSER

mTImex-5inclair users may have experienced the same
feeling. My brother and | were discussing our
computers. He owrs 8 Commodore 64 and | have the
Sinclair He laughed because his computer could do
“real” things. He had hi-res, and sound, and color

Interfacing

The Sinclair has no speaker but it does have the two
cassette interfaces.

An operational amplifier with a speaker connected
to the mic-jack interface of the computer will serve as
the speaker Likewise, a microphone with an amplifier
can be connected to the ear-jack interface to act as a
microphone. The connecting cables are pravided.

The cassette interfaces are tied directly with the TV
and somewnhat directly to the data bus. Being
connected to the TV elimininates the need for one of
the amplifiers. (See Fig. 1.)

Since the data bus, cassette interfaces, and the TV
are all tied together all of the following programs must
be run in the FAST mode. The SLOW mode will keep
the display nunning and this will drown out anything.

Noise from nowhere

The first task of voice synthesis is to have the
computer produce simple frequencies. These
frequencies are single-amplitude square waves. Voice
reproduction will be just diffenng frequencies.

Access to the mic-jack {output) or the TV speaker is
handled by the machine lanquage command OUT
(n)A_ This command takes the contents of the
Accumulator and dumps them onto the data bus. The
contents are then sent to device number “n.”

There are 256 device numbers. The ear-jack is FE and

the mic-jack 1s FE Therefore, QUT (FF), A is used.

This will output one pulse. The signal coming out of
the machine will osciliate according 1o the bit pattem
of the Accumulator, These oscillations are too fast to
proeduce an audible tone. They are, however, used to
change the flavor of the produced tones.

The frequencies are determined by the amount of
time between the output of the Accumulator This ¢an
be set by the programmer. The following program will
produce simple frequencies depending on what is in
register B. This hoids the length of the wait before the

AHl photos by Bruce Wi y
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FIG. 1-AUTHOR POINTS TQO SCREEN as computer runs in the
“speaking™ mode. TV lines flicker according to outputted
sound.

Accumulator is sent on to the bus.

The Accumulator will be accessed untit BREAK Is
pressed, CALL OF46 15 the subroutine which will
recegnize BREAK. If it is pressed it will return from the
subroutine with the Carry low:

The Accumulator can hold any number. Also the
screen will display the noise being produced along
with the bit pattem of the Accumulator

LD A, FF 3E FF
QUT (FF), A D3 FF

LD B, 66 06 66
CALL OF46 CD 46 0OF
RET NC DO
DINZ FA 10 FA

JR 18 F2

The voice reproduction will consist of inputting a voice
and having the computer reproduce it

The input inte the machine must be done through the
cassette interface {see Fig. 2). If a microphone with an
amplifier is not avaitable, then record the voice and play
the recording into the computer It s more work, but
better than nothing. (See Fig. 3.)

Inputting is sirnilar to outputting. Instead of OUT (n), A
the comparable IN A, {n)is used. When using the earjack
IN A, {FE) is used.

Unfortunately the input does not record all of the
information. tt only sees a threshold. So, the incoming
signal is recorded as high if the signal is above the
threshold, and low if it is not. The machine will not see

FIG. 2—THE COMPUTER with audio amplifier and mike con-
nected to cassetie interfaces. The program seen on the
screen is a representation of the machine code program.
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FIG. 3—MICROPHONE IS CONNECTED TO AMPLIFIER which
enters the ear-lack of the computer. Mic-jack is unconnecied
but will connect to another amplifier and speaker.

how far above or below the signal is.

The accumulator wall have either 39 or B9. The only bit
that makes any difference is bit number 7. (Sometimes the
lowest bit alters, but this is independent of the incoming
signal.} The highest bit is rolled off and saved in succes-
sion.

The bad news is that the wave cannot be stored
comptetely Only the frequency is stored. The amplitude
is lost. Voice reproduction i still possible though. Some
cleamess will be foregone

The good news is that now each byte can hold eight
different samplings of the signal. This increases the
amount of speech time by a factor of eight. This allows for
almost six seconds of speech. Generally, a 64 K machine
would aliow only 2.5 seconds of speech.

The only remaining problem is to find someplace to
store the data. The data can be stored ina RAM staterment,
but you first have to make 3 REM statement 13,000 charac-
ters long. The data could be stored in a string, but these

MICROPHONE
AUDID-AMP
W/ SPEAKER
SPEAKE [ex
viL
Il e TR RRE
our| | (Jear
(e
[ov
*+|NPUT MODE CONNECTIONS
AUDIO-AMP
W/ SPEAKER
voL -
frv "=
[ear
[} [mie
ot [ ] v

+=OUTPYT MODE CONNECTIONS-~

FIG. 4—BLOCK DIAGRAMS reveal inputl and output mode'
connections.

are easy o erase and move around in the memory The
data could be put above the RAMTOP but this cannot be
saved on tape. For this demonstration, the datas will be
put above the RAMTIOP

First maove the RAMTOP down.

POKE 16389, 77
POKE 16388, 56

The first location for data storing is 19768. There are
13,000 bytes afterwards set aside for storage.

The following program will load the data. It is best to
put the program in a REM statement. Enter the first basic
command as a8 REM statement with at least 71 spaces
following, That will make the first availatyie position for the
start of this program 16514,

LD HL, 4D38 91 38 4D
LD C, 32 OE 32
LD B, FF Q6 FF

LD D, 08 16 O8
IN A, (FE) DB FE

RL A CB 17
RLE CB 13
CALL OF46 CD 46 OF
RET NC DO

DEC © 15
JRNZ, F3 20 F3

LD (HL), E 73

INC KL 23

DEC B 05
JRNZ, EC 90 EC
DEC C oD

JR NZ, E9 90 E9
RET 9

Reproducing the signal is as simple as putting it into the
machine. The data will be accessed one bit at a time. If
the bit is high then the contents of the Accumulator are
put onto the data bus. It it is low; then that part of the
prodram is bypassed.

The following program is the output. It will take the
same data that the computer received and kick it back
out. The program should also be put in the REM state-
ment. It will start at 16545,

One section of the program may seem a bit useless.

LD B, 01
DINZ FE

This is @ wait of 1. It can be used to slow down the
voice by loading B with ancther number Inserting this
into the first program can speed up the voice when it is
replayed. There are still other uses of this routine that are
still being explored. It does slightly slow down the repro-
duction, but it is not noticeabile unless a pure tone is
being compared by its reproduction,

Now it is ready Run the first program and immediately
input a voice. Next tum up the TV speaker or tum on the
external speaker and aun the second program. (See Fig. 4)

What will be heard are the frequencies of the original
voice. It will be slightly rough. Remember, the TV will add
some fuzziness to the voice. The best response is output-
ted through the mic-jack

Now my brother is down to only one laugh. He can no
longer laugh about hi-res or his sound any longer. Of
course, he still iaughs about the the ¢olor that his comput-
er produces, but he who laughs [ast... <D
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EMULATING
PRINTERS

Resolving some incompatibility problems

HERB FRIEDMAN

aThe difficulty with anything as dynamic as personal
computing is that perfectly suitabie and costly
equipment can become obsolete and unusable. This 1
particularty true of printers, whose functions, features
and characteristics are rapidly outstripped by the level
of technical competence expected of the user and by
new harcware and software. For example, although the
conventional 80-column pnnter is more than adequate
for most of the typical office routines, commercially
prepared spreadsheets intended for business use have
become so farge and complex that an BO character line
barely conveys the desired information. Many of the
latest spreadsheets require 3 130 ¢column hine, or
sidewise printing for an endless number of columns
per line of printing.

While most matrix printers can be programmed to
print "mice type™—meaning 16 to 18 characters per
inch, which produces at least 132 characters per line
on 8-1/2 inch wide paper—uvirtually all printer manuals
assume the user has some level of competence as a
BASIC programmer and can write a short program
routine to configure the printer for “mice type.” The
BASIC program is necessary because few application
programs have a direct way to send the printer control
codles used to configure the printer. Configuration via
the printer’s control codes must be done through a
BASIC program.

In the early days of personal computing most users
had a working knowledge of BASIC, today, more often
than not a personal computer is 8 business tool, and
few users have any idea what programming or BASIC is
about: Telling a user to write a short BASIC program for
a printer is confusing and unproductive.

None of the clder printers and almost none of the
new non-1IBM printers are 100% compatible with the
characters produced in IBM computers by ASCIl codes
higher than 127, yet the 1BM PCs and their Clones are the
standard of reference computer for the small
businessman. Although a few of the latest non-iBM
printers can reproduce from some to most of the IBM
PCSs graphic and foreign symbols, at the time this article
was prepared none reproduced all characters
provided by IBM compatible computers. It gets sort of
sticky when you run a8 commercial applications
program that is supposed to print & musical symbaol, or

14 ComputerOigest — SEPTEMBER 1985

even the omega symbol for resistance, and all your
printer tums out is @ blank space or characters bearing
no relationship to what is seen on the screen.

The printer’s computer.

The major reasons for the character incompatibility of
specific matrix printers and computers are: (1)
Manufacturers attempt to marry the consumer to a
particular line of hargdware; (2) matnx characters are
generated by 8 computer built into the printer itself,
and it is this computer which responds differently to
ASCll input signals: The very same ASCIl codes that
cause one kind of printer to generate graphic lines will
cause another printer to generate itallfc or conventional
characters. Actually, reasons 1 and 8 are interlocked
because a manufacturer of a complete line of
computer equipment can easity modify his software to
work properly only with his particular line of printers
and vice versa.

Software for harciware

The way to resclve printer incompatibility is to use
applications software either as a substitute for a BASIC
program or as an emulator for hargware. Depending on

adartefriot, (£ Beid € Cowda, 18R

CFa LM 0T T CWTER O

besarsl Frislaw Comival

Peimt ade Sostrel 4 Lashis # Comnd

1280 Deplchigund Poias
L1 fabarced Primd
i Cond fmmtmt pusr Lo
AIrs 1T L Py ot R
wh I P Prisi Made
LM Properibong | Aeis
1] beu ke WiS Pasda
— Iallon Privi fndy
LEEN Lettar Gual ity Made
TH1 Lapondsd Flat Paka
) 5ot Liag wpeainy 12 & LM 24t Lomprasand it Mage
Sl Lina opsiing te 0 LM 125 Tranaparied Mmis
Bt Loy spucimg £ 14w (P99 L]
dat et beal mary i
f L Puryin Py tim Bndars oy 1o mal

Benet pr hkiw
2V Beddrnch Priviaw 1s UTL
I Redirmat prisies s UPTT
4 Ledirecy peimlor 1+ (O
b ed P leter to OO
Towmn, [3tLrg

b Bt Toi visgs
bt Purm vl

Swiicd wur of Lo dlw 1porailoms

FIG. 1—PRINTER CONFIGURATION SOFTWARE lets the user
program & printer's function(s) through menu selection in-
stead of a8 BASIC program. Thia menu, from Adapia-Print,
allows direct selectlon of forms control and printer ports.
However, whiie the user can select a serial port for the printer,
the port had to be previousty configured for serlal parameters
through the 00S MOOE command.
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your particular printer there are three ways this can
accomplished.

First, we have the substitute for a BASIC program.
Virtually all printer manuals show a few samples of
BASIC programs that might be used to send the control
codes which configure 8 matrix prnter for some
unusual font, such as double width characters, “mice
type,” itallics, or enhanced characters {correspondence
quality). Aside from needing 3 working knowiledge of
both printer control codes and BASIC programming,
using BASIC for configuration becomes unwieldy if it
handles all possible printer functions, and there often
isn't enough space on a disk to hold BASIC, the printer
configuration program, and the applications software.

The best way to handie control code proegramming
is to avoid the whole thing with printer configuration
software, a special program that is generally booted
through a batch file so the first thing the user does is
configure the printer

A particular advantage of independent configuration
software {compared 10 a simple BASIC program) is that
the software can automatically translate control codes
50 the correct one is sent t0 the printer when the user
miakes a menu seiection. For example, the Epson,
Chkidata and Hewlett Packard printers empiloy different
control codes for emphasized printing. if you were
doing your own configuration through a BASIC program
you would have 10 keep track of the correct codes for
the various printers. This isn't true if you use a printer
package such as Adapta-Print (Computational Systems,
Inc.,, One Energy Center, Peilissippi Parkway, Knoxville,
TN 379292), which provides printer configuration from
the menu shown in Figure 1.

Adapta-Pnnt is initially configured throush an
installation program for the printer control codes of a
particular kind of printer. The installation provides
automatic transiation of 8 menu-selected feature into
the proper printer codes for 3 specific printer. If the
user selects emphasized printing, the program
generates the correct control code for the installed
printer. Typical of most printer configuration software,
Adapta-Pnnt permits stacking of control codles. As
instructed by the menu, & user might enter a 20 for
Double Width printing, then & 14 which would provide
emphasized double width printing, and fnally a 15,
which would produce "near letter quality” double-
width characters. (Actually, the menu selections can be
entered in any order),

Creating characters

The second level of printer configuration software
creates characters which are beyond the normal
capability of the printer. While virtually all rinter
manufacturers provide some graphic symbols in
response 10 ASCIl codes above 127, there is no
standard set of graphiC characters: Printer A doesn’t
produce the same characters as printer B in response
to ASCIl codes higher than 127, Although many printer
manufacturers go their own way because there is no
official standard for the graphic codes, [BMm has set a
defacto standard for graphic ¢haracters, and much
commercial software utilizes the IBM graphics set.

Unless your printer is 100% compatible with the IBM
graphics characters—and few are even partially
compeatible—what you get from a printer is not what
you see on the screen, Many of the most popular
printers print the horizontal and vertical lines, and the
math and foreign characters of an IBM-compatible
screen display a5 rallic characters.

Short of replacing the prnter, the way around this
problem is ponter software such as The DigiCon Print
Package (Digital Concepts, nc, Inc., PO, Box 8345,
Pittsburgh, PA 15218), which is intended for Epson and
Epson-compatible printers, In addition to other printer
control functions, the DigiCon package uses the
printer’s addressable dot printing feature t0 generate its
own fonts (type styles) such as script, block, and
conventional characters, all of which duplicate all 56
characters in 1BM3S Set 1 and Set @ character sets.

As shown in Figure 2, a dump of each DigiCon
character set 1s mapped so the user can instanitly
determine the decimat ASCH value for every [BM
character; information that is necessary to easily
incormporate the (BM graphics into programs and
documents. The ASCH values are determined by
locating the vertical {left side) and horizontal (top)

DEFAULT Character Set

- .
-
|
W

I
o
- ME D% O LW~y

— -
P My e P ey hC D ND ™ /0T w8

o m-
LT .
®» i ve -

-~ Tmo-

Ry AOD Wl d s ey W
R o e el gy O . IR E XL IO A s

EMCME Y LB

ST = X BN RNl XD W =
e gm - P OOPOC o xXTO-@>F i) @

»a DO e ] Ay = S L EDLOM = -3 =g

L el o R L N R

*n D s
Gl ]

e— I Om Epgay =

THE QUICK BROWN FOX JUMPS QUER THE LAZY DOG.
the qulck brown fox Jumps over the lazy dog.

ABCDEFGHIJKLMNOPQRSTUVHXYZ ' @us/~&nl ) _+)¢ 730
abocdefghi gk lwnop@rstuvwxyz 123456 7899-=10 " i /., \

FIG. 2s—THE DIGICON PRINT PACKAGE generates compiete
IBM graphics printer character sets. This one is for lhe default
character sel. The numbers along the left and lop edge
provide the ASCIl code for each cheracier. The omega symbol
{used 10 indicate resistance) is ASCIl 23 + 4, or ASCIl 234.
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values for a character For example, the upper case A is
ASCH 065 (or 65); the omega symbol used to represent
"ohms” is 234, while the intemational symbois for male
and female are respectivety 01 (11) and 012 (19).

The characters are attained by printing throush the
DigiCon program, which means that the original file
must be saved in ASCIL. If you have a WordStar file it
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FIG. 2b—SINCE DIGICON GENERATES the characters inde-
pendently through dot-addressable graphics, It can generate
various type faces, such as lLhis “script” tont,
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tlons are determined through menu selection.
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must be converted to ASCII (yes, it can be easily
done), while a PFS:Wite file can be saved directly in
ASCll. The same is true for data files or amything else:
they must be in ASCIl in order to be processed
property by the DigiCon systerm. Screen dumps are
unaffected by the conversion—they do not print what
is seen in the screen—because the dump goes directly
to the printer, bypassing the Comversion software.

Load your own

The most convenient way tO accommodate the [BM
graphic characters—which is arranged in two Sets—is
by programming the printer to recognize and generate
the characters directly from conventional software., Low
cost programmable printers ke the Epson FX+ series
are a recent concept for personal computing. The FX+
has its own character set in ROM a8 well as RAM, which
can be user configured with a user-designed font A
program such as the Printer BOSS {(Connecticut
Software Systems Compx, 30 Wilson Ave., Rowayton, CT
06853), which offers Conventional control code
configuration for Epson printers, can also program an
FX + printer to recognize anct print IBM'S graphic
character sets. The printer can respond directly to the
orginal applications software without the need for an
intermediate ASCIl-onty print mode. Figure 3 shows the
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FIG. 3—THE PRINTER BOSS can actually configure a printer
50 the priater itself "thinks” it's 1IBM compatible. il does this
by downloading 8 character set{s) into the printer's memory.
The only limitation to this method is that it |8 presently avail-
abile only for the Epson FX printer series.

large menu selection screen of the Printer BOSS, which
permits the user to program both the printer control
codes and the character font at the same time.

A programmed font is the ultimate emulation
because the prnter itself functions as Conventional
hardware, meaning that it does not require
intermediate translation software. Even screen dumps
will produce the accurate hardcopy of the screen
display:

Because of the pervasive influence of IBM most
printers will reproduce the complete [Bm character and
graphics set(s). Until then, or until you're ready to
purchase a new printer, the best way to generate
unconventional type styles and characters is to use
software that emulates hardware. <KDip
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LOOK AT KEYBGARD

TURK OFF
INPUTS

NO

TURN ON
INPUTS AD

YES TURN ON
INPUTS B.C

] TURN ON
INPUTS B.D

TURN ON
INPUTS A.C

AG. s

right motor to rotate backward
while the left motor rotates for-
ward, causing the unit to turn
right. And so on.

You may be wondering where to
get the motors for the two-wheel-
ed device we've described. We've
found that for motors, and the
many other parts that we’ll be
needing in the coming months,
there’s no better place than a sur
plus store. But some of you may
live in areas where suitable surplus
outlets simply do not exist. So for
you, the following firms can sup-
ply suitable motors by mail: Ed-
mund Scientific, 101 E. Gloucester
Pike, Barrington, N| 08007,
Phone—609-547-3488 {motor as-
sembly part No. B31-827, $4.95),
and H & R Corporation, 403 E. Erie
Avenue, Philadelphia, PA 19134,
Phone 215-426-1708 {(motor assem-

bly, part No. TM22K638, $4.95).
Those firms list in their catalogs
many different motors, motors
with wheels, and even complete
robot kits.

Next time, we'll take a look at a
commercially available robot. In
the meantime, why not get started
on your mobility base? R-E

*About that new natural English syntax

transtaror package, Mossman...!"
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Designing microprocessor-based circuits

IN THE PAST, WE'VE SPENT PLENTY OF
time talking about gates, latches,
flip-flops and counters. After all,
anyone interested in circuit design
needs a clear understanding of
what those elements are, how they
work, and how they can be used.
Although logic families have
changed—DTL having given way
to RTL, and RTL to TTL and CMOS
technologies—the basic design
approach has not. Flow charts,
block diagrams, and other paper
work are all still necessary to ob-
tain a final product.

Some time ago | stated that cir-
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cuit design should begin with
basic building blocks. But as tech-
nology advances, what once was
an exotic pant becomes so Com-
mon that we begin to think of it as
a basic element. And that’s cer-
tainly true of the microprocessor.

Many people think that micro-
processors are computers. Well,
they're not. Computers are one
application of microprocessors,
but not the only one. Micro-
processors are |C's that accept in-
structions, move data from place
to place, and perform logical oper-
ations.

GENERAL
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ROBERT GROSSBLATT
CIRCUITS EDITOR

Over the next several months,
we'll look at microprocessors to
see how they can be used to lower
power requirements, and cut
down the parts count and board
size of typical circuits. What's
more, you'll see how one basic cir-
cuit can be madeto handle a multi-
tude of jobs.

Microprocessors can control
various elements of a circuit, but
something has to tell them what to
do and when. That means you'll
finally have to come to terms with
the great “god,” software.

Understanding microprocessors

If you had to pinpoint the basic
difference between a gates-only
circuit and a microprocessor-
based one, it would probably be
that the former can do only the
specific job it’s designed to do,
while the latter can do a number of
different things, as long as it's
properly told what to do. Every-
thing depends on the set of in-
structions (software) fed to the
microprocessor. But for now, lets
examine the internal structure of
the microprocessor to see what'’s
inside and how it works. Once we
have a clear understanding of that,
we can start telling it what to do.

Basically, there are two types of
miCroprocessors: top-down and
bottom-up. The difference has as
much to do with how they handle
memory as with their internal or-
ganization.

Microprocessors spend a lot of
time moving and manipulating
data, and they need a place to
store the interim and resulting
data. The way they handle that task
marks another basic difference be-
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tween the two types of micro-
processor. The bottom-up type
has internal registers that can be
used for data storage, “house-
keeping,” counters, and so on.
The top-down type uses external
memory for the same purpose.

Figure 1 should give you a better
idea of what | mean. The Z80 (Fig.
1-a) and 6502 (Fig. 1-b) are perfect
exampies, respectively, of a bot-
tom-up and a top-down micro-
processor or CPU (Central
Processing Unit). The Z80 has a
total of 14 general-purpose inter-
nal registers, while the 6502 has
only two. Both have the other regi-
sters that all microprocessors
need: the accumulator, the stack
pointer, the flag register, and so
on. We'll cover all of those even-
tually.

The number of registers doesn’t
necessarily make one micro-
processor better than another,
only different. However, that dif-
ference can make one better suit-
ed for a particular application than
another. A CPU with many internal
registers (Dottom-up) can manipu-
late data between the registers
very quickly. But they slow down
when they have to access external
memory.

On the other hand, a top-down
microprocessor like the 6502 uses
external memaory for almost every-
thing it does, but it has a speedy
way of accessing the bottom range
of external memory. By contrast,
all external memory appears the

same way to bottom-up micro-
processors {another topic for fu-
ture discussion).

Microprocessors with many in-
ternal registers (like the Z80) can
move and manipulate data from
register to register verr‘ quickly,
making number-crunching fast-
er—a definite asset in applications
doing a lot of arithmetic. But the
6502 is capable of doing BCD (Bin-
ary Coded Decimal) math. If BCD
is used, the round-off errors that
crop up in binary math (the normal
way arithmetic computations are
handled in that and other micro-
processors) are avoided.

Finally, If you're doing a lot of
IO operations, the simpler bus in-
terface requirements of the 6502
are worthy of serious considera-
tion. In any case, when dealing
with microprocessors, remember
that anything you can do with one,
you can also do with another, al-
though maybe not as easily.

Since learning to use a CPU
means putting in plenty of time,
you should pick your micro-
processor carefully. I've chosen to
use the Z80 for the balance of our
discussions; it's cheap, available,
powerful, and there’s a wide range
of support IC’s available for it. To
design microprocessor-based cir-
cults you myst first understand ex-
actly what the microprocessor can
do, and how it does it.

Figure 2 shows a block diagram
of the internai structure of the Z80.
As you study it, notice that it isn’t
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really much difterent from the cir-
cuitswe've designed in the past. In
fact, it would be possible—al-
though not really practical—to
build a CPU from discrete [ogic
IC’s.

The Z80, like most other micro-
processors, is made up of five dif-
ferent parts: the instruction de-
coder, the CPU control block, the
address and data bus controllers,
the ALU (Arithmetic Logic Unit),
and the storage registers. What
separates a CPU from just a collec-
tion of discrete elements is the in-
clusion of the ALU and the
instruction decoder.

The ALU is the workhorse of the
CPU. That is where addition, sub-
traction, logical operations (anp,
OR, XOR, NOT) and other operations
occur. Precisely what goes on in
the ALU depends upon another
part of the CPU—the instruction
decoder.

The instruction decoder is the
part of the CPU that contains the
instruction set (a preprogrammed
series of routines that are per-
formed when the CPU receives the
appropriate command). The in-
struction decoder mediates be-
tween the ALU and external
memory. Itis the job of the instruc-
tion decoder to recognize a com-
mand, decode it, and issue the
appropriate instructions to the
ALU. The ALU acts accordingly and
then waits for the next set of in-
structions. The series of com-
mangds that the instruction de-
coder receives, of course, is the
program being run.

Translating low-level data ma-
nipulation into useful work re-
quires plenty of additional hard-
ware and the right software. As
with everything else we've done
together, you're going to be doing
a lot of work on paper before you
ever ook at a soldering iron. The
first—and probably the most im-
portant—thing you have to do be-
fore we continue our discussion is
to get a good book on the 780 and
start reading. There's just no way
to fit all the necessary information
into this column.

Our next step will be to put to-
gether a bare-bones Z80 system
and see what can be done with it.
If you’re new to microprocessors, |
think you’ll be amazed by its ver-
satility. R-E
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2  RADIO-ELECTRONICS

DESIGNER’S
NOTEBOOK

Custom-tailored audio

EVERY AREA TO WHICH ELECTRONICS 1S
applied has its own peculiar re-
quirements; sometimes those re-
quirements get really peculiar. Talk
to someone doing amplifier de-
sign, and you’'ll hear about purity
of sound, minimum distortion,
and bandwidth from DC to
daylight. Talk to someone else and
you’ll hear about wah-wah, fuzz,
and flanging.

It seems as if there's all the dif-
ference in the world between pro-
ducing and reproducing sound. In
any event, it's a safe bet to say that
things aren’t as straightforward in
making electronic music as they
might be. Anyone who gets inter-
ested in designing circuitry with
an eye toward music, learns
rapidly that lots of coloring has to
be added to the audio for it to
sound “good.”

Probably the most basic addi-
tion you can add is tremolo. But,
before we go any farther, let's
make sure we know what tremolo
means. Tremolo is produced by
modulating (varying) the ampli-
tude of the input signal, making it
louder and softer.

A violinist produces tremolo by
varying the strength of hls bowing.
Most other musicians and singers
also use tremolo to color the
sounds they produce. This month,
we'll look at a circuit that lets you
easily add tremolo to any audio
circuit that you're building.

Audio circuit add-on

Before we get into any of the
nitty-gritty of the design, there are
a few ground rules that should be
laid out. Tremolo sounds best
when it's subtie—too little and it
won’t be heard; too much and

Rl
SE0K
RATE

{#= 1BRICH)

FIG. 1

you'll wish that it couldn’t be
heard at all.

The simple circuit that's shown
in Fig. 1 can be used to color the
sound coming from your audio
system. Clocking for the €ircuit is
provided by an oscillator built
from one quarter of a 4093 quad
NAND Schmitt trigger. With the
component values shown, it will
run at about 5 Hz. The clock fre-
quency is fed to the gain control,
pin 8, of an LM386 amplifier. Trem-
olo is produced by varying the gain
of the amplifler.

There are design parameters of
that circuit that allow you to taifor
it to work any way that you want.
However, one thing deserves your
particular attention—CMOS os-
cillators swing almost the full
range of the supply voltage (from
ground to the supply raib).

If you use a CMOS oscillator to
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produce tremolo in an arrange-
ment similar to that shown in Fig.
1, it's going to vary the gain of the
amplifier from just about zero to
the maximum, and it will sound
really weird. Now that we know
that much, let’s look at the circuit
in more detail.

The mathematics used to deter-
mine the frequency of the clock is
pretty hairy, but you can geta close
approximation from:

f =1.8R1C1.
If you want to change the tremolo
rate, simply plug your own num-
bers into the formula to get the
needed component values, A
trimmer potentiometer can be put
in series with R1, so that you can
easily experiment with different
rates. If you decide to do that,
however, make R1 about 100,000
ohms and use a 1-megohm trim-
mer. That should let you dial up
frequencies from about 2 to 20 Hz.

Resistor R2 is the depth control.
By that we mean that it controls the
degree of tremolo that you'll get
from the circuit, It’s a straight ap-
phication of an R-C time constant.
You can experiment with different
values for R2 and C2. And just as
we did with the clock rate, you can
puta trimmer in series with R2. But
if you do, make R2 a 5000-ohm unit
and use a 50,000-ohm trimmer, If
you're curious, leave it out al-
together and see what it sounds
like. (After all, music is a subjec-
tive art.)

Although I've used a 4093 to
build the tremolo clock, you can
use just about any oscillator at all.
The only requirements are that it
will reliably oscillate at below 10
Hz, and that it can produce an out-

{Continued on page 122)
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How Many Times
Do You Intend To Let

“THE SAME DOG”

Bite You ?

r How many times have you worked all day long Irying to diagnose the
Fvoitage f LV requlator clicuit of @ set that 15 In shul down only 1o
ventually (Ind that a shorted video, color, vertical, tuner, AGC, or
satrix circult was causing the set to shut down and, to find that the hi-
sltage f LV regulalor clroult was working [lawlessiy all the lime?

« How many time$ have you speni the day [00king for a short that was
ausing the set 1o shu! down, only to eventualiy find thal an open
ertical, wdeo, rmatrix circult or, an open HV multiplier was 10 blame?

r How many times have you worked all day on the same TV set, only
3 find ou! that the set's fiyback transiormer was defective?

r How many Jlyback transtormers have you replaced onty to find that
1e original ftyback was not defective?

& How many hofiz ouput transistors and Sony SG 613 SCRs have you
estroyed while Simply trying to figure oul whether 1he flyback was
ood or bad?

y How many times have you been deceived by your fly'baCk *ringer?
:an you even count the number of hours that your “ringer” has caused
ou lo waste?

& How many times have you condemned a llyback. only to find that a
horted scan derived B 4 sOurce was causing the tlyback to “appear”
5 though it were detective?

& How many hours have you wasted, workmg on a TV set, only 1o find
hat the CRT had a dynamically shorled 2nd anode (o primary
Jemanty?

¥ How many new Sweep transiormars have you unknowingly
lestroyed because a short existed In one of the scan derived B +
ources?

& How many limes have you said 1o yoursel, **l could fix 1his - - - -lhing
£t could only get It to fire up long enough 10 lite the screen?- - - without
Aowing an output transistor or & fuse ™

& How many agditional bench jobs coutd you have gotfen, had you
wan able 10 Qive an accurate, ‘"on the spot” estimale on sets that
vere either In Shut down or, not capable of coming on long enough for
0uU to analyze them?

f you had been using our all new Super Tech HV circuit scanner, you
vould have had an accurate evaluation concerning all of the above in
bout one minute. at the push of just one single button.

t's truel! Push just one test button and our HV clrcuit scanner will (1)
\ceurately prove or disprove the flyback, {2) Check for any possiDle
horts in any circuit 1hal ulitizes scan derived B+, (3} Check 1he scan
ferived power supplies themseives for shorted dicdes and f or elec-
rofytic capaciiors. (4} Check for primary B + collector voitage and, (5)
“heck the horiz output stage {or defects.

Jur HV circult scanner works equally weit on sets with inlegrated or
atboard HV multipliers. it will diagnose any brand. any age. sohd state
IV set including Sony. The only exceptions are sets which use an SCR
of trace gnd, &nother for retrace {l.e.. RCA CTC 40 stc.). Qur scanner
vl not work on these sels.

n plain Erglish. our HY clrcuit scanner is even easior to operate than
1 “'plain vanitia” voltmeter.

sirst oft, when you're using a scanner, you do not remove the flyback
h order to check It. infact. you don't even unhook any of the wires thal
e connecled to the liybackl All you do is.

1} Remove the set's horlZ outputl device, piug in the scanne:'s Inter-
‘nce plug, then make one single ground connectlon. That's all you de to
wox H up.

2) H the primary LV supply 18 funclional and, assuming thal the emitter
slrcuit of the horiz output stage has continuity, the scanner will 1eil you
‘hat it is ready 1o “'scan’’ by llluminating the “‘ready" light, which is the
~hite button on 1he test f run switch.

(3) Press the spring loaded (test) side of the test/ run switch and the
scanner will "*iook™ {or any type o! @ shorl thal meght exst anywhere
on the Secondary side of the liyback. Inciuding the HY Multipber, any
clecuit thal relies on fiyback generated B4+ and. Inciuding Ine fiyback
itself {both primary and all secondary windings). H will Simultaneousty
check for a shorted LY requlator davice HV muiiplier, or an open or
"panially’’ open salety capacitor.

it a short o, an ''excessive load™ exists on one secondary winding, all
other secondary windings will have ““normal'* Output voltage in spite of
the short. Only the shoried winding liselt will have Zero volts on it. This
makes shorted scan derived B+ sources incredibly #asy to isolate.
During this test. the 2nd anode voltage is being mited to approx 5 kv
by the scanner.

i a short is present, the red “fiyback™ light will either lite, or flash (at
various speeds), depending on which type of a short exists. If no shons
exist, the “flyback™ light will be green

Assuming that the ‘“flyback’ light is green, no shorts exist and, it ks
now tima {and safe). 10 begin looking for op#n circults which might be
causing the s&t to shul down due o flyback run-a-way. [t only stands 1o
reason that M no shoried condibons exist, then one (or mora} circulls
will have 1o be open, otherwise, the TV set would be workingl

{4} Now that you know that no shorts exlsts, push the “‘run’” stde cf the
1est / run switch {lhe side that 1atches). Provided all of the other Clrcuils
in the TV set are functienal. the scanner will now put a pictufe on the
set's CAT screen thal has full vertical and horiz deflection. normai
audic. video and color.

Keap in mind that during thig test. your scanner is:

{1) Circumventing all horiz oscidriver related shut down clrcults.

{2 Limiting the set's 2nd anode vOitage to approx 20-25 kv,

{3) Substltuting the set’s horiz osc/driver clrcuit and, as a result,

aliminating any need 1hal the set might have for an initlal start up or
B+ resupply circuit foe the oscidriver.

Walt about 15 seconds for [is lilaments to warm up, 1then ook al the
CRT. Any circuits that &re “opsn™ will now produce an obyvious Symp-
tom on ihe scieen. Because the scanner has circumwvented all of the
sat’s shut down leatures, you can now use your oid rellable “symotom
to Clrcuit analysis” tecnniQue 1o troubleshoat the pProbiem, Le.. if the
picture has no blue in it - - - repalr the biue video or biue malrix Circult.
It 1he picture has only pamial vertical deflection - - - repaif the vertical
circuit, and so on. The scanner has effectively removed all of the
stumbling blocks 1hat would normally prevent you from diagnosing the
probiem. i.e.. start up and shut down [eatures, and aliowed you 10
repair the TV set by using cOnventional 1echniques.

when you're using a scanner, all stafl up, shut down, dead set pro-
blems are easy 10 solve You don't need anyone to tell you just how di-
ficylt these problerms can be for thoSe who don't have a scanner!!

Qur Super Tech HV circult sCanner nomally sells for only $495%,
Beginning July 4, 1985 thru August 31, they are on sale for only $395%.

ViSA. MASTERCHARGE, C.0.D. ORDERS WELCDME
DIEML ENGINEERING * 6004 Estacade Ln. = Amarillo, TX 79109

PHONE (806) 359-1824 or (B06) 358-0329
Phone Orders Weicome
Since the Scanner only has Iwo butions lo press. most technicians

never nead it but, our ""Hot Line" Is avaiiable 10 &58i$t new owners in
the operation of their scannar. Phone (BD6} 359-0320.

CIRCLE 273 ON FREE INFORMATION CARD

WWWW americanradiohistorv comm

5861 H3AWILd3S

w
=}


www.americanradiohistory.com

RADIO-ELECTRONICS

7=}
o

HOBBY

CORNER

More control circuits

LAST TIME, WE STARTED LOOKING AT
control circuits and talked about
various types of manual switches.
Such switches are not always best
for direct control of a circuit. In
addition, the controlling force is
not always pressure on a switch.
Sound, light, or RF can be made to
“reach” out and “fiip” a switch!
There are a variety of reasons for
using something other than a
manual switch for circuit control.
One alternative to the manual
switch is a relay. A relay is nothing
more than an electromagnet that,
when energized, pulls on a piece
of metal causing the relay contacts
to open and/or close. (We'll ignore
the source of the voltages being
applied to the relay, for now.)
The size and shape of the mag-
net, and the number and arrange-
ment of the contacts vary greatly,
but the operation of all standard
relays is the same! Figure 1 shows
the schematic representation of
several relay types. Figure 1-ais an

ELECTROMAGNETIC
Coli.
- A

:?E} wm?,:l‘léi%

example of a SPDT relay. Current
passing through the coil, which is
wound to activate at a given volt-
age and/or current, causes the ar-
mature {the center contact) to be
pulled toward it. The source
should match the coil require-
ment, and the relay’s electrical
specifications (AC or DC) must be
adhered to.

Let’s suppose that a controlling
voltage is applied to the armature,
which is in the upper contact posi-
tion. When the coil is energized,
the armature is pulled downward.
Now the armature connects with
the relay’s lower contact and what-
ever is connected to that terminal
is energized. Because the arma-
ture is connected to a spring, it
jumps back to its original position
as soon as current ceases to flow
through the coil—the lower circuit
is disconnected and the upper is
reconnected.

Another type, astepping relay, is
shown In Fig. 1-b. That type steps

e
=0
-
-0
-0
+V - +v
'y I
s
o

AG.1
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forward {to the next contact) each
time the coil is momentarily enet-
gized, going from one to four and
then repeating. Stepping relays
are useful in some applications,
but are expensive.

A latching relay is shown in Fig.
1-¢. When the upper coil is ener-
gized, the armature ”latches”
{locks) in the upper position. It
stays there until current flows
through the lower coil, causing the
armature to move to the lower
position. When you want a short
signal to hold a relay “in,” you
need a latching relay. The latching
relay can cost three, or more times
as much as one of the common
type shown in Fig. 1-a. But when
you need one, you need one—or
do you?

Fortunately, you can make a
latching relay from two of the com-
mon variety and save a few bucks,
as Fig. 1-d shows. (Assume that
there are two electromagnets act-
ing as one.) Note that the contacts
are in the double pole configura-
tion; i.e., there are two armatures.

When the momentary switch is
pressed, the coil is energized and
both armatures are pulled down-
ward. The lower armature contacts
make or break the circuit being
controlled. When the upper arma-
ture makes contact, avoltage is ap-
plied to the coil, so that releasing
the switch has no effect—the relay
is latched in the “on" position.

Of course, the relay will remain
latched indefinitely, defeating its
purpose in most applications.
Therefore, some method of deac-
tivating the relay is needed. A
switch (toggle or normally closed
momentary) may be inserted be-
tween the coil and +V, so that
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Typlcat of RCA CTC 85 thru 108 LV Regulator Circults

Schamatie by Dishl Engineering

How many of these questions
can you answer ?

{1) Every circul has a beQinping and an ending. Where does this
circuh begin?
{2) Specifically, what is the purpose of thig circult ?
{3) What lurns Ron ? Whal turns it off, or does It ever really turn oft ?
{4) Doss this circull have a shut down feature ?  If so, which com-
ponents are involved 7
{5) What would happen il Q103 were 10 become shorted E to C?
(&) what purpcse does Z115 serve ?
(7) What would happen if D114 became shorted ?
(8} What purpose does C126 serve? What will happen if C126
becomes open ?
{9} |s the winding between terminals 3 and 4 ol the fiyback a primary
or a secondary winding 7
{10) What purpose does C117 serve ? Exactly what does It do, and
exactly how does R do it ?
{11) Exactiy what do resistors R113, 114, 115, 116, and 117 do ?
Wwhat happens if they change vaiue ?
{12) what occurs that causes this circult 1o produce an inltial start up
pulse
{13) Why does this entire circuit beceme shorted and begin te destroy
hong output transistors if the reguialor SCR becomes shorted 7
{14) There 15 exactly one safe and practical method ol circurmventing
this LV reguiator clrcult tor test purposes This technique does
not invoive a variac, Instead, you mus! disconnect one wire then
connecl a Jumper wire from termingi #4 directly to
Which wire do you disconnect and where do you connect the
other end of your jumper wire 7
{15) Hl SCR100 is shosted, this circult will still "'eat” horlz dutput tran-
sistors even if you are using a variac. Why ?
16) Why does thig circult use a fioating ground ?

We publish 2 monthly magazine called the Technician { Shop Owners
Newsletter. Each month we take a.popular circuit and absolutely
diasect it.

Using color coded pictorial 8Chernatics such as the one above, we
"'map out” every action in the overall seQuence of events that must
lake place during each and every cycie.

Beginning with the very lirsl *“action” In the sequence (which Just
happens o be depicted in the above schematic) we explaln exactly
what is iaking place. We then expiain the function of every component
in that portion of the clrcuil. After explaining the function of each com-
penent, we Show you how to 1roubleshoot thal particular 'action' or
functhon,

Alter reading our newsleiier on this circuit, you could answer all of the
above questlons as fast as anyone coukd ask them. In fact, you will
then know everylhing there is to know about this circuit. Inciuding how
Io troubleshooi it 1}

Regardiess of whether you work on TV sets, stereos. radios or
computers. [ust having the ability 1o "diasect” an electronic circuit
{any clrcult) is worth a fortune, In reality, “diasecting” is exactly what
our newsleller is designed 1o teach you.

Because of the manner In which our newsietter is wrilien, the subject
matter that is gained trom each monihly issue is so extremely broad
that bt will “'spitt Over” into your everyday troubleshooling routine, and
be apphied 1o totalty unrelated clreuits.

Each monthly issue sells for only $9%, due ten days aller delivery,
VISA / Masiercharge welcome.

To Crder:  Send your name, address and phone # to Diehl Publica.
tions, 6004 Estacado Ln., Amarilio, TX 79109. Specily Issue ¥ 3.

For Immedlate Service Call: (806} 359-0329 or 359-1824.

Do not use the Reader Service Card In this magazine to place your
order.

CIRCLE 274 ON FREE INFORMATION CARD
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when pushed, current flow is in-
terruptéed and both armatures re-
vert to their original positions.
Since the upper armature con-
tacts no longer supply voltage to
the coil, the entire unit “sits” wait-
ing for a trigger. In examining the
possibilities of the circuit (Fig. 1-
d), don’t forget that the second
switch need not be a manual one.
Another relay, a transistor, or an
SCR can handle the job. We'll
cover transistor and SCR switch
substitutes in the future.

Telephone ringer modification
There are many aspects of mod-
ern life that we take for granted,
but that can present considerable
difficulties for those with a phys-
ical handicap. Consider, for in-
stance, the difficulty the hearing
impaired have using the tele-
phone system. There are, of
course, devices that allow the
hearing impaired to use that sys-
tem (such as handset amplifiers
and teletype terminals), and
others that alert the user to an in-

Radio- Eleclronics
L]

[ Radio-Electronics back 1ssues (1985). . ... %$3.00
Write in issues desired

[ Radio-Elecironics back asues (1984).. .. .. $3.50
{Februrary 1984 not avaitabie)

O Radi-Elecirenics back issues (1983) ... .. $3.50
{January. February 1383, May 1983 not avaitable)
Write in issues gesired

O Radio-Elecironics back 1ssues (1982) .. _ .. $4.00
Wiile in issues desired

[ Radio-Eleciromes back issues (19581) ... .. $4.00
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O Etch your own PG boards . $3.00
O Hangs On Electromes 1. ... ... $4.00
O Hands On Electronics #2. $4.00
[ Hands On Electromics #3. . 53.50
[ Hands On Electroncs 4. ... .......... $3.50
[0 VCR Repars . .$3.00
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Computer Intertace. . .53.00
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coming call using something other
than a standard telephone ringer.

Such devices are available from
the telephone company and
others, but their cost may be high.
In some cases, however, itis possi-
ble to modify a privately owned
phone (i.e. one that is not leased
from the telephone company) so
that it might be more easily used
by a hearing impaired person.

Henry Milowski of Ontario,
Canada has devised a scheme that
requires no change to the tele-
phone circuitry. He simply re-
moved the telephone’s cover and
taped a magnetic reed switch to
the side of the transformer. Then
he brought out two wires from the
switch and replaced the cover.

The telephone still functions
normally; but now, the magnetic
field of the transformer causes the
reed switch contacts to close. That
switch can control any kind of de-
vice. In his application, the switch
is used to turn on a 555 oscillator
that has adjustable tone and vol-
ume controls, but, of course, the
“ringer” can be any kind of sound
or light source.

Repairing old receivers

Obviously there are many
“Hobby Corner” readers who are
interested in restoring old radios
and televisions. My recent men-
tion of Ken Mcintosh’s newsletter
brought forth a flood of inquiries.
Some of you need a source of
schematics, while others are look-
ing for parts sources.

Well, from Mick McDaniel (CA),
WH6FGE, | received the information
you asked for! Here are a few sug-
gestions from Mick. For sche-
matics, write to: McMahon Vin-
tage Radio, PO Box 1331, North
Highlands, CA 95660; Scaramelia,
PO Box 1, Woonsocket, Rl 02895,
or Panaxis Productions, PO Box
130, Paradise, CA 95969.

For parts, write to: JWF Pruett,
PO Box 28572, Dallas, TX 75228;
The Old Radio Place, 616 St., Rock-
ville, MD 20850, or Antique Elec-
tronic Supply, 1725 W. University,
Temple, AR 85281. When writing to
those (and other) places, remem-
ber that you are more likelyto get a
prompt reply If you send an SASE
(Self-Addressed Stamped Enve-
lope}! Our thanks to Mick for shar-
ing that information with us. R-E
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IC TESTER
continued from page 62

All of the resistors are mounted hori-
zontally on Q.4=inch centers except for
Re, to Ry, Mount those resistors ver:
tically with the resistor body down and the
bare lead toward the top of the board. (The
bare lead will be used as a test point for
checking the LED circuitry.) Be sure that
the resistors do not extend high enough to
touch the 1op panel when installed. The
finished PC board should look something
like that shown in Fig. 9.

A second PC board, the B-socket
board, contains a small solderless bread-
board socket (SO3), a standard 16 pin DIP
socket (SO4), and a zero-insertion-force
or ZIF socket (SOS5). It sits above the main
board and the cabinet top and mates to the

85000900 °

Al

*

* honaseone 3

FIG. 11— YOUR FINISHED MAIN BOARD should
ook Ilk# this beiore you install & top cover.

main board with a 20-pin connector. The
foil patterns for that double-sided board
are shown in our special "' PC Service™
seclion. and the parts-placement diagram
is shown in Fig. 10,

The 16-pin resistor plugs can be as-
sembled by using a standard 16 pin header
as shown ip Fig. 11. The common connec-
tion can be made with a tiny PC board or
simply by tying the leads together. The
shorting plug uses 220-chm résistors
while the pull-up plug uses 150K re-
Sistors.

Power is supplied from the circuit under
test using a 2-pin connector with leads,
mini clips and an in-line fuse. Connection
to the 1C under test is via an IC test clip,
which we'll call a DIP clip. The plugs,
DIP clip. and power connector are shown
in Fig. 1.

Circult checkout

Before applying power, check over the
entire assembly for solder bridging, poor
solder connections or missing solder
points. Verify that all 11 DIP IC’s are ori-
ented with pin 1 up toward the top of the
board. Check all LED''s and transistors for
polarity, and correct any mistakes now.

Mount the main PC board on the bot-
tom chassis. but don't install the top cover
uniil we're done testing. Plug the small
PC board into the main board (through

S06) and place all of the in/ouT slide
swilches to the ouT position (toward the
outside). Put the power switch in the 5-7-
volt position and apply 5 volis from a
regulated extemal DC source.

Tocheck the pulse detector. connecta
IK resistor between the pulse input
(puLSE IN) and Vo on the solderless con-
nector, SO3. Short pPuLSE IN to ground
with a wire lead. The pulser LED must
blink ecach time the shent is made or
broken. That verifies that cither a rising or
falling edge will trigger the pulse detector.
Remove the resistor and lead.

Immediately to the left of the solderless
connector is IC9, Connect pin 6. a square
wave outpul, to PULSE [N using a short
piece of wire. The pulser LED should
pulse on and off rapidly. Remove the wire.
If you have a pulse generator, feed a 25-ns
pulse to puLSE IN. The pulser LED should
blink for each pulse. Do that with both
positive- and negative-going pulses.

To check the output pulser, use a
short length of wire to connect PULSE oUT
to PULSE IN on the solderless connector.
Then connect a 22-ohm resistor from
PULSE OUT 10 V. When you momen-
tarily press the pulser button, the pulser
LED (LEDI7) should blink. Next. con-
nect the 22-ohm resistor from PULSE OUT
to ground. Once that is done, when you
momentarily press the pulser button. the
LEDI7 should blink. Depress and hotd
the pulser button again. In about 2 sec-
onds the pulser LED should start and keep
pulsing on as long as the button is de-
pressed. Remove jumper and resistor.

To check the individual pin logic. in-
sert the 220-ohm shorting plug into one of
the A sockets (SOI or SO2) and connect
its common lead to ground. Place the
STORE swilch to the not-stored position,
and cycle each of the individual pin slide
switches to verify that the corresponding
LED is on when the switch is in the ouT
position and off when in the N position. If
an LED does not perform properly, a sim-
ple check can determine if the LED and
drive transistor are working.

The test is done as follows. To tum off
the LED, connect one end of a IK resistor
to ground. With a clip lead or jumper
wire, connect the free end of the resistor
to the top of Rey. (R is the vertically
mounted resistor; there’s one for each
pin) To turn on an LED. connect cne end
of a IK resistor to Ve and repeat the
above.

To check the sToRE function. place
the STORE switch to the STORE position.
Tum each LED on by placing its switch to
the OUT position, then place all IC switch-
es 1o the i~ position. The LED's should
remain on until either the store switch is
moved “out” or the pulser is pulsed.

Do not continue if the analyzer is not
operating as described. Comect any prob-
lers before you go on. Next time, we’ll
see how (o use the analyzer. R-E
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DIGITAL IC’s

continued from page 80

Other shift reglisters

A recirculating shift register is a special
type of shift register whose output is fed
back toits input. A block diagram of such
a circuit is shown in Fig. 11

lm that eircuit. as data is ¢locked out of
the serial output, it is re-entered into the
register via the serial input. The result is
that after every n + | clock pulses. where n
is the number of stages. or "bits”, in the
register, the contents of the register is reset
to its original state.

One application for that type of shift
register is in a digital storage os-
cilloscope; a block diagram of such a de-
vice is shown in Fig. 12. In such a scope,
the analog input is converted o digital
form by the A/D converter and then stored
in the shift register. The section of that
register denoted as the *“cache™ is four to
cight bytes of paralie] data that are used to
updale the stored waveform. The serial
output of the register is re-converted to
analog form by the D/A converter for dis-
play on the scope’s CRT, and also fed back
to the register’s input for reinsention.

Figure 13 shows a bucket brigade de-
vice, or stepper; the timing diagram for
that cirevit is shown in Fig. 14. That cir
cuit is an electronic version of the elec-
tromechanical stepper, where 2 voltage is
applied sequentially to a series of con-
1acts,

In that type of shift register. J-K flip-
flops are connected so that the 7 inputs are
always high and the K inputs arc always
low. In that state, the Q outputs of each
flip-fAop are usually high. However, if a
resct pulse is applied, it will force the @
output of the first stage low. As shown in
Fig. 14, that low will be passed, in ""buck-
et-brigade™ fashion, to each succeeding
stage of the register on negative-going
transitions of the clock signal.

Figure 15 shows a pseudo-random se-
quencer. The output of that circuit is a
pseudo-random signal (i.c., noise) Such
a signal can be used to test a variety of
equipment, such as audio amplifiers and
radio receivers.

The pseudo-random sequencer can out-
put 20 — | (where n is the number of stages
in the device) different states. The par
ticular state output on a given ¢lock pulse
appears to be random. We say “appears”
because the outputs do repeat in a sequen-
tizl manner, however. that sequence is not
apparent cver a “short™ penod of time.
(Short is & relative term; a 64 stage
pseudo-random sequencer will repeat
only after 264 — | or 1.84467 x 1019,
clock pulses.)

Next time, we will look at another cir-
cuit in which flip-flops are used—the
counter. R.E
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ANTIQUE
RADIOS

Antennas and grounds

SO FAR, WE'VE DISCUSSED LOCATING A
suitable radio, restoring the cab-
inet, and repairing some chassis
problems. But what of the anten-
nas used with those sets? These
days, you can get good reception
by simply using a short length of
wire, but that was not always the
case. This month, let’s step back in
time and see what it tock to get
good reception with those old
sets.

Early radio reception

Radio listeners back in the 1920’
faced quite a few reception prob-
lems. For one thing, RF shielding
was not a prime concern in those
days. Thus, though there were far
fewer sources of man-made inter-
ference around, the sources that
did exist were troublesome. To
make matters worse, transmitters
in the mid-twenties used much
lower power levels, making it
tough sometimes to pull a signal
out of the “hash.”

One way that early radio lis-
teners fought interference was to
locate the antenna as high above
ground as possible. Unfor-
tunately, efforts to elevate the an-
tenna were often in vain, as the
lead-in still had to pass by and
through most of the interference
sources.

Often, lead-ins were just
dropped down the back of the
building and tacked to the window
sill or a metal strap, which allowed
the window to close. And it was
not unusual to see window glass
replaced by wood so that a hole
could be drilled for the wire. A
porcelain tube insulator inserted
into a hole drilled through the wall

B LRI RS
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FIG. 2

or window frame (extremely un-
popular with landlords) was an-
other method used to bring the
lead-in into the house. In any
event, by the time the lead-in
reached the set, it had usually
picked up more signals than the
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antenna itself. Putting up with
those unwanted signals was con-
sidered a part of owning a radio in
the early thirties.

Of course, shielded wire would
have solved the lead-in problem.
But the length of the suns—often
down three stories, then through
three rooms—made the cost pro-
hibitive. At six to ten cents a foot,
three dollars or more could be in-
vested in just the lead-in wire.
{That was quite a sum back in
those days.) And the high ceilings
of old houses added many feet to
the distance between the antennd
and set.

In any event, the real fun began
once the the antenna was in place.
Even though interference was a
fact of life, it was not easily toler-
ated. That’s because it would sev-
erly curtail the possiblitles of DX,
And DX was one of the passions of
many an early radio owner.

For those unfamiliar with it, DX
is the reception of distant radio
signals. A “DX hound” would
often spend considerable time
and money pursuing any scheme
that would bring In that one extra
signal.

As a result, many innovations
were offered by manufacturers ea-
ger to cash in on the DX craze.
Some worked wonders, while
others only worsened inter-
ference problems.

Improving reception

One early device used to im-
prove reception was an aerial
tuner. The tuner in Fig. 1-a2 uses a
coil with a slide fever (tuning arm)
to tune the antenna for best per-
formance. That device sold for
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about one dollar and could be
home-made. Fig. 1-b shows an-
other antenna tuner common to
that perlod.

One problem with erecting a
roof-top antenna was that it were
considered unsightly by landlords
and neighbors. Further, for a time
local fire departments sought to
have those antennas banned be-
cause they considered them a haz-
ard to fire fighting. One solution
to that problem was an antenna
called the Gold Test Aerial. It was
small—only 5 inches wide, and 2%
inches high—and was said to per-
form as well as 50 feet of wire
strung 50 feet high. That antenna
was usually screwed inside the ra-
dio cabinet; it cost about $2.50,

In the late 1920s, the screen
aerial, a round or sometimes flat
screen device mounted on a pole
(as shown in Fig. 2), came along.
Since that antenna eliminated the
need to string wire across a roof, it
was advertised as having the ap-
proval of the Fire Department,

By the 1930’s, many of the prob-
lems faced by radio listeners be-
gan to disappear. Improved trans-
mitters, with increased power,
coupled with improved receiver

design, all but eliminated the need -

for long, high-mounted antennas
for broadcast reception. R-E

PRINTER BUFFER
continiced from page 71

be used to download a program.) The
code must be assembled to operate at start
address 0900H. The RAM from 0800 to
08FFH is reserved for stack and
scratchpad memory if you wish to use it,
After your program is downloaded, press
and release the copy switch. The pro-
cessor will jump 1o 0900H and execute
your program. Top of RAM is FFFFH.

There are few subroutines used in the
IC2 program EPROM that would be of
any value, and because they do wreck
nearly all of the registers in the main and
alternate bank. we have not supplied their
entrance addresses. 1C25 decodes 8 port
strobes and all may be used as input or
output strobes.

Using the EPROM programmer

With the power switches (S5 and 56)
off, set the FUNCTION SELECT swilches for
the proper type of EPROM and for either
READ Or PROGRAM. Also set S8-a-S8-f
according to the EPROM chart of Table 3.
Install an EPROM in SO2. If the EPROM
is a 2758, 2716, 2732 or 2732A, it must

be insiatled so that its pin t2 is in pin 14 of
the socket. In other words, pins i, 2, 27,
and 28 should be left empty. (Note that the
ZIF socket shown in the photos is 2 24-pin
type. If you haven't already done so, plug
the Pogrammer board onto plugs PL4
and PL2.

Reading an EPRCM

Now you're ready to read an EPROM.
Switch 87 should be off. Tum on the buff-
er {85) and then tum on the programmer.
Press and release copy. You should see
LED]1 flash when rcading 2758's, 2716°s
and 2764's, When reading 2732 type
EPROM’s. the LED will not flash. In ei-
ther case, the rREAD operation will be
completed within one second.

The data from the EPROM will be
stored in the buffer's memory. You may
read the data from the memory through
the serial output port or the parallel output
port. {Of course, if you want to use the
paratlel port, you'll have 10 remove the
programimer board and set the FuNCTION
sELECT accordingly.) When your comput-
er is ready to receive the data, press and
release copy. If you wish to copy the data
onto another EPROM, remove the copied
EPROM and meplace it with a blank
EPROM. Change the FUNCTION SELECT

switches and 88 for 1he type of EPROM
you wish to program. Follow the instruc-
tions for programming an EPROM. (But
remember that you already have. in the
buffer, the data that you wami pro-
grammed.

Programming an EPROM

Set up the programmer as described in
the section “Using the EPROM program-
mer” before installing the EPROM to be
programmed. With $7 off, tum on the
buffer and then the programimer. Dump
the data to be prograinmed through either
the parallel or serial {1200 baud only) in-
put port of the buffer. Turn $7 on. (That
applies the high programming vollage.)
Press and release copy, pause for a sec-
ond and repeat. LEDI will light. As data
is programimed., it is verified byte for byte.
If the data to be programmed matches the
data which is now programmed into the
EPROM, the programming will proceed
until the lasi byte sent ([rom the computer
has been programmed, at which point the
LED will go off. Turn off §7 and 86, and
remove the EPROM, If an error is found
during the verify operatiof, the LED will
flash. IT that occurs, switch off $7, S6and
S5 and repeat the above procedures with
another EPROM. R-E
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MARKET CENTER

UNSCRAMBLE- Canadian & Amerncan satelliles.
Watch the good stulf. Ptans $19.95—boards & plans
$30.00—units aled $298.00—kits available—
details and order forms $3.00. SCRAMCO, B&aB
Royal Dnive, Nobiesyille, IN 46060,

SATELLITE Descramblers Lowest prices any-
where! Dealer inquines welcoma. Send 53 00 for

SATELLITE TELEVISION

BUILD your own Satellite-TV receiving sysiem
and savel Instruction manuala, schemutics, cir
cul boards. parts kits! Send stam) envelo
for compiete product listing: XANDI. Box 25647,
Dept. 21R, Tompe. AZ 85282,

CLASSIFIED AD ORDER FORM
To run your own clessified ad, put one word on asch of Lhe lines below and send 1his form séong with your chaci lo:
Radio-Elecironlcs Classified Ads, 200 Park Avenue South, N.Y., N.Y. 10003

PLEASE INDICATE in which category of ¢lassifted advertising you wish your ad to appear. For
spacial headings. there 15 a surcharge of $20.00. ) For Sal
of Sale

Plans/Kits { ) Business Opportunities
Education/Instruction { YWanted ({ ) Satellite Television

Special Categary: $20.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
{No refunds or cradits for typesetting emors can be made unless youclearly print or type your
copy.} Ralas Indicated are lor standard style classified ads only, See below for additional
charges for special ads. Minimum: 15 words.

1 2 ) 4 5

6 7 8 S 10

11 12 i = 17 15 ($37.50)
16 ($40.00) 17 (842.50) 18 (345.00) 19 ($47.50) 20 ($50.00)
21 (352.50) 22 (555.00) 23 ($57.50) 24 ($60.00) 25 ($62.50)
26 (565.00) 27 ($67.50) 28 ($70.00) 29 ($72.50) 30 ($75.00)
31 ($77.50) 32 ($88.00) 33 ($82.50) 34 ($85.00) 35 ($87.50)

Wo accept MasterCard and ¥isa for payment of orders. if you wish to use your credit card to pay for your sd fil
In the foliownng additional informalion (Sormy. NG teleéphone orders can be acceptisd ):

Card Numbser Expiration Date

i

Please Print Name Signature

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHCOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (lor firms or indmnduals offering commercial products o services)
$2.50 per word prepaid {no charge for Zip coce). MINIMUM 15 WORDS, 5% discount %or same ad In 6
185ues, 10% discount for same ad i 12 issues withan one year, il prepaid. NON-COMMERCIAL RATE: {for
Individuals who want to of sell a parsonal dem) 52 00 per word. prepaid....no minimem. ONLY FIRST
WORD AND NAME setin caps at g extra charge. Addriional boid 1ace (nol avatabie as all caps) S0
ger word aadittonalugm& remium). Entirs ad in boldlace, add 20% premium to total '?noe_ NT
CREEN BEHIND ENTIRE AD: add 25% premium 1 total prace. TINT SCREEN BEHIND ENTIRE AD
PLUS ALL BOLD FACE AD: add 45% premium to tolal . EXPANDED TYPE AD: $3.75 par word
id. Al other nems same as tor STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE
XPANDED TYPE AD: add 25% Enmium 1o total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premlum ic total price. DISPLAY ADS: 1° x 2¥i—
$27000: 27 x 2v,—5540.00; 3° x 2v2"—$810.00. General Information: Fréquency rates and mant
ciscounts are mvaillable. ALL COPY SUBJECT TO PUBLISHERS APPROVAL ADVERTISEMENTS
USING PO, BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy 1o be in our hands on the 15th of the third
manth preceding the date ol the issue. {I.e., August issue copy musi be received by May 15th). When normal
closing date falls on Saturday, Sunday or Holiday. 1ssus Closes On preceding working day
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catalog. We ship C.OD.5. STARVIEwW INC,, PO

Box 103, Rexford, NY 12148.
VIDEQTAPE. insfructions for aitg 1esting, assem
aiming, tracki $59 95,

troubieshoamg’an TV
Info. $3 00 VIDSAT. PQ. Box 7117 Stationa. Saint
John, N.B., Canada E2L 455,

UNIQUE Satedite TV Manual lor dealers hobbyists.
includes slep-by-step instructions for system in-
stallafion & funing. PUFChasing, Markating. com-
plate nst of dist s & o%uﬁment us more.
Rush $19 95 to SATELLITE COM. N RK 204
W. 20th S1., New York, NY 10011.

FINEST prover names :n salelile TVR( sysiems
aallable at discount prices. Send $1,00 for our
poces.CV.R, Box 2414. Danbury, CT 06810.

SATELLITE television compoients. huge savings
Contact FORCE ONE SYSTEMS, 120 16th N.W..
Canton, OH 44703, (216) 456-0255.

SATELLITE equipment at discoun! prices. All major

brands avalable. Sand for free price list. GALAXY

gaL\ngLL_‘{TE SYSTEMS, PO. Box 570499, Miami.
197,

THE LNA specialists! Brand name, lowest nolas,
fowest E;‘Lcssi We will not be undersod] Send for
prices:

A, 201 E. Southeen, Suite 100. Tempa, AZ

CATALOG: TV descramblers. microwave convert-
ers, satelile ngstems. mangatypes. Kits or built.
$1.00 MINUTE KITS. Box 531, Wastichester Sq.
Sta., Bronx, NY 10461,

SATELLITE-TY sysiems . Lowest prices| Name
brand dishes. receivers, LNA'S, efc. Factory guaran-

teed. Sand $2.00 for 181851 calalog and infomation:
TITANSAT, Box 101, Lemont. PA 16851,

Electronic Lo T
Emay to badid from our pland or kis
Lowa3t pices OO valeilite slectroncs

Sand B1 kv COLMOD of 3 B e

" Conmumed Gusde  Satsluts Telwwmon =

GFI-D14, Bax 9108
May : o

10021 ©: pissouls, MT 59807

E-Z Satwlite kit, cOMmputer prnt-out of your location,
2" hguid compass, Inclinometer MasterCard'visa
IN-X-SALES. Box 45, Tilton, NH 03276, (603)
286-3082,

SATELLITE-TV=—Home—RV's. Complete fully op-
ecational :gtems from $6 95 Send $2 00 for cata-
MIDWEST SATELLITE SYSTEMS, PO. Box

. Mt. Clemens, MI 48043

BUSINESS OPPORTUNITIES

YOuUIR own radio stationl AM, FM, cable Horme
operabon possiple. BROADCASTING, Box 120-F8,
Paradisa. CA 95969. | Bl

US $8.00 including disk, thousand name brand
rams lor Apple, IBM-PC. detals U.S. 51.00. RE-
ANT. PC: Box 33610, Sheungwan, Hong Keng.

HOW to start a small slectroncs shop at home.
hake entra monay Bukd as as you want How
10 g&l business. man? tha calculate profit,
Tax tips $12.85, plus 52 00 P&H, WO-MACK, Box
1651, Madbourna, FL 32002

BIG ELEC TRONIC
PROFITS

ASSTABLY BUSINESS

S1an nome gpans tme INvEsimeni knowledge OF
BADETIBNCY unnoee‘su B3 DEMAND assem-
biing alectronic devwces Sales handed by protes.
So0als Unusual business opporiunity

FREE: Completa Hiusirated lilerature
BARTA RE-C Box 248
Wainul Creek Cakl 94597

BUY BONDS
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PRDJECTION TV. Make S$S5 assembling proi-
ectors.. Easy... Results cOMparable to $2,560.00 |
gro]eclors. -Your lotal cost tess than

20.00...Plans, 8 lens & deaiers information
$17.50... lllustrated information Ires.. .M AC-
AOCOMA-GAX. Washington Crossing. PA 18977,
Craditcard ofders 24 hours (215}?36-?850

TUBES — OVER 2000 TYPES!
DISCOUNT PRICES
Parts, supplies. and Iterature tor
tube type radios. inlcuding early and
hard-to.Aind tubes
Send 5100 lor 24 page wholesale catalcp

ANTIQUE ELECTRONIC SUPPLY

1725 W Wrrerneiy = Tamps Angons BS281 ¢ BOZ B3 957

e
[’
=== BONANZA!
CATALOG: Hobby. radio broadcastng, CB, lowlers M
Transmytlers, linears. aclive anténnas, converters.

scrambiers. Bugging devices. more! PANAXIS. Box

130-F9, Parscise, CA 95069, - ITEM gmafs ?ﬁL:lfrt
DESCRAMELER plans. New design deccdes PRICE PRIGE
e S A L RCA 38 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 20.95 | 1800 ea.
Shack. Detailed theory, drawngs. schemabes, - PIONEER WIRELESS CDNVERTER (OUR BEST BUY) 8895 | 7200 ea
e e o e T D LCC-58 WIRELESS CONVERTER 9295 | 75.00 ea.

& : . JERROLD 450 WIRELESS CONVERTER {CH 3 OUTPUT ONLY) | 10595 | 90.00 ea
CABLE-I\’ Converters: Jerrold pr?‘ducis in- SB ADD-ON UNIT 10995 | 5800 ea
CREL e 3:’55"’MT5'5'3°"z!nnf e BRAND NEW — TRIMODE UNIT FOR JERROLDS Call tor specifics
more. UHF Deluxe I} kils. (Quanthty dis- MINICODE (N-12) 109.95 | 58.00 ea
counts) 60 day warranty. Repairs ot cable MINICODE (N-12) VARISYNC e 11995 | 6200 ea
converters. For fast service C.0.0. orders MINICOOE VARISYNC W/AUTO ON-OFF 179.95 (11500 ea.
accepted. Send S.A.S.E_ (6D cents M-35 B (CH. 3 QUTPUT ONLY} = 13995 | 7000 ea.
postage), or caH for info., (312) 637-4408. M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY) 19995 [12500 ea
HIGGINS ELECTRONICS, 5143 W. Diversey, MLD-1200-3 {CALL IF CH. 2 QUTPUT) | 10995 | 5800 oa.
Chicago, IL 60639. No lilinols orders ac- INTERFERENCE FILTERS — CH. 3 | 2495 | 1400 ea
cepled. JERROLD 400 OR 450 REMOTE CONTROLLER | 2995 | 1B.00 ea.
TV sterec adupier plansPCB aiso UHF gated- ZENITH SSAVI CABLE READY (DEALER PRICE BASED ONS UNITS) | 22500 [185.00 ea.

ulse descrambier with simulated sterec Cutput SPECIFY CHANNEL 2 or 3 OUTPUT

or additional IMormation—send S.A.5.E. to
SOKOLOWSKL Box 150. Elmom. NY 112@_

HI-FI speaker kits. auto speaker sysierns and Quantity
speaker components trpm the worlds linest man-
ufaciurers, For baamners and mpenis. Free iter-
ature. A&S SPEAKERS. Box 7462R. Denvae, CO
80207, {303} 399-8609

SCHEMATICS made from your PG board, §7.00 per

component. CONNELLY. 717 E. Bauer. Naparville, 1
IL 50540 I
Y Catifornia Penat Code #583-D forbids us SEPGTOT:;d
i [ ] trom shipping any cable descrambling unit 1pping
| | A to Anyons residing in (he state of California, $3.00 perunit |
LT Bnnels. range. privacy’ We specialize COD & Credit |

Prices subject to change without notice. Cards — Add 5% |
PLEASE PRINT TOTAL |

in frequency expandery, $peach processors. FM
converters, PLL & slider iricks. how-10 books,
plans. kits, Expert maii-in repairs & convarsions.
16-page catalog $2

CBC INTERNATIONAL. P.O. BOX 31500RE.

Name _

Ci
PHOENIX. AZ 85046 (6502 996-8700 bl [ A ty
State . . _ Zip. Phone Number { _—
REMOTE controf plans $2 00, Range 30 feat, 1.001 0O Casheer's Check O Monay Order O cop O visa Masiercard
uses. KAMTRONICS. 1460 Montcaim. Laval,
Quebec. Canada HIW-1X1, Acct #_ - Exp. Date
PROJECTION TV. Convert mr TV 10 project 7 Signature
foot picture...Results comparabie to $2.500 OI.IJ -
oc:torss .. Total clost loss than $30.00.. Plans and FOR OUR RECORDS
lens $19.95. lllustrated indormation Iree. MAC-
ROCDMA-GA, Washinglon Crossing. PA 18977, DECLARATION OF AUTHORIZED USE — 1, the undersigned. do hereby declare undler
Credicard orders 24 hours {215) ?36-%9?9. penalty of perjury that the products purchased will only be used on cable TV systems with

- proP&r authorization from le<cal officials or Cable COMpany OMCIAIY IN ACCordancs with all
PC:XT compuler mother board July issue compat- applicable jederal and state |aws,

ble. Wave-soldered W/all companents ess IC
$110.00 andt more. NAPC. (713} 484-9575, 104G S.

Friendswood, Fnendswood. TX 77546 Dated. Signed —_— =

TESLA coll constructian plans, Kirllan Elec- 50

e s el Pacific Cable Company, Inc.
VCRampifer . varars o sy TV v your howse 7325% RESEDA BLVD. + RESEDA, CA 91335
Em%mmzﬁlﬁa%%ﬁ%ﬁ?fswg (818) 716-5914 « No Coliect Calls = (818) 716-5140
O o Ameg R Sl 457 West IMPORTANT: WHEN CALLING FOR INFORMATION

$861 HIGWILdIS

Please have the make and model # ol the equipment used In your area. Thank You

=
on
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FOR SALE

CABLE-TV Secreis—the outlaw publication the ca-

blg companies tried to ban HBO, Move Channel,

Showime, dascramblers, converters, alc. Sup-

glers Kstincluded. $8.95. CABLE FACTS. Box 711-
. Pataskala, OH 43062

RESISTORS WiV.AWS%C.F. 3 cents. 1%motal-
fitms. custom wirewounds. capacitors and other
componenis. JR INDUSTRIES. 5834-H
Swancreek, Toledo, OH 43614,

FREE catalog featuring scanner Bcressones, car-
nar.subcarnar dotectors. voica scramblers. unusual
%its. CAPRI ELECTRONICS. Route 1R. Canon: GA
3520.

THE Intetligence Library—Resticted technical in-
formaton & books on alectronic survelllence., sur-
velliance-device schematics, [ock-plcking. In-
veatigation. weapons, |dentificallon docu-
ments, covert sciences, ei¢. The best selacton
avanlable. Free brochures. MENTOR, (Dept. Z),
135-53 No Blwg.. Flzshing, NY 11354,

WHOLESALE MATV CATV equipmens. antenna.
Acceéssones. cartndges. radles, speakers. cables,
ﬁlﬂ 897 0509, DEWR, 65-12 170 Sireet. Flushing,

THH u softwarwhardmre bargains Hard-lo-find
flems. Huge selection. Fast senqce. Free calalog.
OYNA Box 690, Hickswille, NY 11801

Power 4o o e 5
Problems? e procritd
AEGIS™ meonamvnﬂ&w. THE SOLU-

TION! Protects Computers & High-wch Equpmeni From

Bamaging Yomage . Lol Duta, & Costly Oown Time,
SPKE—SMK

Tramtat Vorupr Surgl B Raa Soporeisory B Bane
Firs = Firver Maoiy—AR Waaew Ryied 10¥, 154

Priced From f* )
> LINE—SAVER™

i
]

Pricad From $408 00
el A Ay i Bt PN LI
CIBIpr FERTRE PR 0574 040
m’o T S8 #4110
1N MR 11T 4700
Butiaham. PA 10017 MADE A )

DESCRAMBLERS for gownconvariars, High gain,
Send $2.00. RBE ELECTRONICS, P.0. Box 643
Kalamaroo. Ml 49005

ELECTRONICS catalog, Over 4,500 items. Parts &

components. Everything neadad by the hobbyist or
technician, $2.00 posi e & handh {States only).
mfundable wilh first $t OO order & M ELE

TRONICS, Dapt. R, 472 Eas! Maln Strest,
Patchogue, NY 11772, (516} 289-2520

TUBES. new. unused Send self-addressed, slamp-
od envelope tor hst, FALA ELECTRONICS. Box

WANTED: Cash for okd tubes. Speakars. amphihers.
Waestern Eleciric, Mcintash. Marantz, RCA, Cun-

THIS IS AN EXPANDED-TYPE AD WITH A
TINT SCREEN. See how it jumps out on the
page. To arder your ad in this tormat calcu-
late the cost at $3.75 per word lor the ex-
panded-type and add 25% for the lint
background.

HEW , Conwerl any portable television into a giani
frve foot picture screen Guaranieed. Onty 524,50,
OUEEN ENTERPRISES. PO Box 159, Toronto.
Ontano MBM 422,

FREE catalog 89-cent klis—audic, videc, TV,
Wp;utsr parts. ALLKIT. 434 W. 41h St Wes! [slip,
Y. 19765,

CIRCUIT boards: yout artwork. quick delvery, nea-
sonable ATLAS CIRCUITS, Depl. A, P.O. Box 892,
Lincolnton, NC 28092 (704) 735-3943,

TUNABLE nolch hiters brochure, $1.00. D.K. VID-
EO. Box 63 6025. Margate. FL 33063. (305)
752-9202.

ASSSORTMENT #101— Toko coils (1) 144LY-120K,
{1)E520HN-3000023 and (2) BKAN-K5552AXX
transioemers, (1)BFOBS Sub., ‘ﬂF‘C and (1) AC
adapler only $25.00. For jast Jree shi g, use
MasterCard VISA and call toil frea 1-800-821-5206.
ext. 426 (orders only) or wnia JIM RHODES. INC..
1025 Ranseme Lane, Kingsport, TN 37660.

CABLE-TY Source Book—a complele listing of
supphars for hard-to-find convarters. descramblers.

1376-2. Mitwaukee, Wi 53201,

FREE Automotive Security Catalog. Largest se-
lectlon available Do-li-yoursell pagers. alarms,

nitngham, Aliec. JBL, Tannoy. Quad. (713
728-4343. MAURY. 14122 Atwell. Houston,
TT096.

technical information. schematics and much, much
moms. Full rafund i nol sahsfied. Send $4.95 1o
CABLE, Box 12503-R. Columbus, OH 43212,

hood Yocks, glass detectors, Allow 4 weeks iof deliv-
ery, or lor rush send $1.00. AUTOMOTIVE SE-
CURITY EQUIPMENT COMPANY. Dept 1, PO.
Box 382, Plainview, NY 11803.

TUBES, hard-to-tind. Send sall-addrassed Stamp-
for iz AUDIO VIDEQ STOP, 7477 mote
\.rmage Parkoaay, Dublin, CA 94568,

TECHNICA 140 channel cable comverler fully re-
sound and vwdeo Lnit only $149.00, Jerrold
LCCS8 converter only $79.00. Jarrold DRZ450

INDIVIDUAL pholofact folders. No. § to no. 1400,
$3.00 postpad. LABT, 414 Chesinut Lane, East

Meadow, NY 11554, pauge, NY 11788,

FREE catalog. Electromc, glectrical. parts. 10ols,
5. tech books, manuals. J5
, 120 Osear Ave.. Haup-

controls. swilches, rela
CHRISTIANSON, IN

converier 90 channel awo uning only $89.00. All
units camy full manufacturer’s wacranly. specials
while they last. For caia send $3.00. Thanks.
REDCOAT ELECTRONICS. PO, Box 28504, Ja-
maica, NY 11428. (718) 459-5088.

REPLACEMENT FOR

ECG®/ GE®/ SK®

POWER SUPPLIES!

TRIPLERS wins=/mvoe Y FOR
sS00A/Si%u. ........ 893 m:‘ns"fm",sk SR e
538 ,-2%25. ________ ves | 188/5. ... 225 195
5264/ 830 ... ... 95 | 238/850........225 198
!ulu:m ........ 1278 m/sxuu..; ..... 275 228 OVERSTOCK INVENTORY AT COST
S29/808r e 11.80 l 2SD1341P/1A7...2.25 190
—w ® Limited quantitles ® Switchers
AUDIO POWER .
10 M mumn gfgggsﬁ? ® Serles Regulated ® Wallmount Reguiated
13255\{!:7: i‘ 100 P Win umn&n WALLMOUNTS Input Plug/outbut cable w/DIN Conn.|
A 123 woovizsa D7
1fm 2 158 1000v/5a s 4 PART NO. : zw‘m’:‘ 1 - SI:E PRICE
fssanr A 508 Finhecoren . 29 22 ' L
wis 083 $or380ma - 120 180ma Y « 12y 180ma 220|2r3]3%0] 790
wie 083 $v/880m | - 8v300ma] «120300ma 728 |310] 432 rors
SPECIAL OF THE MONTH UNEAR (input/Qutput Scldar Terminaiel
375/ 913 a4¢€ (o remin 39¢€ 100 & min
PO 272 sei17h | -Svsh | e2av2a | ouza  |294) c4af a58] 330
v 1/1F FD 384 sergh | -Svor 12| ezan: 7 215| anz| 1100 7035
712 ws 75€ 10rcmin 60¢ 100 rcmin B
YD 340 Svr8A . 13%/ 94 te2 [acolssal 2720
SWITCHERS {Inpul/Output Saider Terminutal
SUPER SAVINGS
00 10 100 EPS 10024 | Zavian 23] sas|ras 12800
€9 10012 13vi8A 230}s2s|res | 12800
} £ 30401 se28a | (2wza 12v 14 100] 300 a0 | 3aes
1 L 40801 s | 12vi25A ik (-12w8a [1eslaco] 2o e
1 T 40807 svith || 12v2 58 “seran | -12vsa |1esfaso| 720l Jees
w0 1 EL 41008 LT T 13wBA 244 413 w8 | 102 90
Q 1 ELa1014 B/ 10 12v14A Adeita LT 244|413 908 | 102 90
z 1 ELAT?O1 LTS 12v74A 1 2vrdA 2a.ian | 244 s59f1000] 13335
8 188 ELaTTO2 Sertha 12vr4A ~1dvian tavan | 2 44] 359|1000] 13338
& :‘IEO EL 52001" Ber20A 12948 —12vi4A 2a2a | 244] sosf1071] 14308
§ FOR A COMPLETE LIST CALL OR WIITE=C0.0. Orgers wekome (sin Order $75) HIEIL A ST
& 110 Nﬁ gﬁ@.ﬂ&ﬁﬁfﬂ%{ﬁ&'ffggum‘ OUTSIDE CALIF. TOLL FREE Terme:
Q 111 #ree 1 160008 NI ZO0TSTER0a  Telex 138441 T 1-800-438-0600 * Freight aad $3 50 par unit
o mussuutummag;um:ax; :;gt:::u WiILE SUPRLY LASTS oo s Cald. retidents 84 6% 22188 tax.
é DIHron EMICITORICS 1 NOE o150 1t HG I ANY wilty with PhaS ECC a {714} 979-4440 » ¥olum# discounts (above 100 gty),
106 CIRCLE 57 ON FREE INFORMATION CARD CIRCLE 272 ON FREE INFOAMATION CARD
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RADIO-ELECTRONICS

—
(=]

FINEST

QUALITY somEH

N 80/40 Rosin Core{Fw
8795

FREE Fraighl On
AN Ord

e 3

; Ovar $25

H
B+ 02 $5.95 dsrwmam oo $90
BT B8 proe
SH 62 (2% Siiven wath pownd of Lakler
Rosin Core

[ ] Worwy Ordw B WISA
2V wvg (0] B90S g u.mrc:u na-q—--

w . Call mu FAEE
\ 0 o A e NV 117D a@mﬁ?ﬁmj

O Quality Microwave TV Antennas

Gdyin- Chanresl 1.9 0 27 GHz
10dB Gwn True PFarabolic 20 bech Dish
C omplete Sysivm S84 93 | Shipping inel.}
Coaabrranipn. Oy, Pricing. Pagigcemeprt P arly
PRlINGS-TeCh Eloctronics
P.0. Box JR7TE « Phoenis. A2 BSDE?

18021 BA7-T708 (5300 Crod ol phere orders]
MagierLard + ¥iza « CO0's

ROBOTS "Mowit” ine. Easity assembled. You con-
tred. Great fun, educational. Free catakyy. ELEC-
TH%ANIA 51A Sunnse Highway. Lynbrook. NY
n

CORDLESS-phons interjerenca? We've got the an-
swer Have a radar speeding ticket? We can hélp.
Home phone axtension In your car? You can have il.
50-page color catalog airmailsd 5300, DBE, PO,
355”?.{ 533 Waikik, HI 96815 MC VISA orders (808)

CABLE and Subscription-TV secret manual. Buikd
yOur own descramblers, converters—HBO, Show-

LIFETIME
WARFRANTY

fima, Mowie Channal. UUHF. Lalest Iheory, sche-
malics, Instructiona. suppliess. Send $8.95.to
CABLETRONICS, Box RE, Beihesda, MD
20814

PICTURE Flyer fist quality electronics surplus al
low prices. Since 1970, Send for Ihe last 3 1ssues.
STAR -TRONICS, Box 683, McMinnvitle, OR 9?128

AUTOMOTIVE Security Calalog, new devices na
on markat yet. Infra-red, uttrasoric, RF, high volla:
thiat shocker and mom. Send 52.00. ABSTRACT
ELECTRONICS. 19200 Schoolcraft, Delrot, M
48223

CONVERT videotapes, PAL—SECAM—NTSC
{overseas) 110-220 Audio video recorders, telen-
20ns, discounted APPLE AUDIO, 74-18,37th Ave-
nue, Jackson Heights, NY 11372. (18) 507-5800,

ZENITH SSAVI Manval, Original manual used by
technicians. Theory of scrambling. Schematics,
parts Ist. repair for (UHF and cable. For

dely send $15.00. cash or money order. BA
STATE ELECTRONICS. P.O. Box 263, Accord, MA
02018,

STUN gun mmoblizes your anacker with 40,000
wlts FOr more information send $1.00 to CAMEO
ENTERPRISES. INC., Box 63, Accord, M.A02018

CAR sterec. CB.%, radar detsctors. alarrm
cessorles. Dirt cheap! Free catalog ELEC-
TROMANA. S1B Sunrise Highway, Lyrnbrook, NY

11563
WRITE FOR

= ,
77 MCGEE'S
SPEAKER & ELECTRONICS CATALOG

1004 BARGAINS IN SPEAKERS
toil free 1-800-346- 2433 lor Ofdering only.
1904 MOGEE STREET KANSAS CITY, MO. 84108

BEGINNING microprocessors.. Especially for be-
?:nnars. Learn and keep ahead with well wniien and
roughl artictes, Projects. and expevi-
mants. Covers hardware, Software, and su
slectfonice trom the ground up. 12 is-
sues$15.00. Box 4757, Englewood, CO BO155,

TRANSIENT vollage suppréssor$—six outllers
ugs in standard duplex outiet—Protects HiFl—
—stamo—oomggtar from surges—513.99. J.R.

ELECTRONICS, x 50571 Millang, TX 79710.

18M XT matheboard same as in July R-E, $204.00
1281, 30 day money back guarantee. other cards
available, CA a5 6%, RGB. 1321 Oro Street, EL
Capon, CA 92021.

TUBES: "Oidies”, latesr. Su plias com
schematics. Catalog for S S.E. STEIN
7519 Maplewood Ave., RE. Hammond, IN 463

CABLE TV converiars—All majv brands. Wiraless
ramotes wilh volurne, wired remoles. Cable and Vid-
o0 accessories. Cablemaster distnbutor. Lowest
prices. Ship C.O.D.. Catalogs $3.00, SONE ASSO-
CIATES. 5 Broadway, Sutte 201, Troy, NY 12180,

CONVERTERS all types for all Syslems. Lowes!
Phces anywhere, quantity discounts, dealer Inguir-
es accepted. Free calalog. PG VIDEO CORP., 61
Galchell S, Dept. RE. Buffalo, NY 14212,

COLOR monltor RGE 14° distributor clo8ecut o
nally sold for $599.00 now $169.00 dedrvered, I8

PC and Appie |ll compatible with mod. card ancl
cable agdiional $29.95, Brochure on request UDO
CORPORATION, 282 Main Streat, Salem. NH
03079,

nents,
NMETZ.

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first pagé of the
Market Center and we will bill

HITACHI

V-208
DC-20MHz = Dual Trace
Blltery Operatod

.a..- ok

,p

V-509
DC.50MHz » Dual Trace
Delayed Sweap

TEST EQUIPMENT

COMPLETE LINE OF INSTRUMENTATION AT THE MOST COMPETITIVE PRICES

DISCOUNT PRICES

Reg. 31950

—
AR Lo V-850F V-1050F
100MHz » Quad Trace 60MHz » Dual Trace 100MHz » Ouad Trace
CAT Readout
B PDA.CRT Dalayed Swesp Do‘layod Sweap

DC-20MHz » Dual Trace

o e

A
[emasiS gy ]
q'\.
i\
Reg. $715 Reg. $925
$524 $&79

DC-40MHz * Dual Trace

Reg $13%0 Regd. $1195 Rog. $1595 &\
$1099 $1532 $9386 $1252 3
b T o V-1100 V-6015 V-6041

100MHz » Ouad Trace
CRT Readout * 1mY
&" PDA-CRT

Aoy, $2480
$228

TOTAL ELECTRONICS CENTER «

WM. B. ALLEN SUPPLY CO. INC.
ALLEN SQUARE

300 BLOCK NORTH RAMPART STREET,. NEW ORLEANS, LOUISIANA 70112

OVER 70,000 ITEMS IN STOCK

CIRCLE 103 ON FREE INFORMATION CARD

WwWww americanradiohistorv comm

1MHZ2 Channels » 1000
Words Per Channel

40MHZ2 Channels * 4000
Words Per Channel

CALL TOLL FREE

800 535-9593

LOUISIANA TOLL FREE 800 462-9520
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COMPUTER
PROGUCTS.
Inc.

ORDER TOLL FREE

(800)
038-8800
lcwriaaanﬁaﬁurnm
848-8008
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We will try to BEAT
All Competitor's Prices

CALL for Quote!

k=

SecwEpE:

DISC CONTROLLERS

17 |1 .. b0
I . N
(31 ]I . W
[RLH] il
L3} mnw
1 nw
14t (1)
mi un
131} I un

CRT CONTROLLERS
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UV ERASERS

Quv-T8/1

$49.95

ECONOMY Modei

E—

e ——

e G

* Erases 15 EPAOMS In 20 minutes

#* Plastlc Enclasurs

APPLE ACCESSORIES

Purallel Prioter Cond ... ... .. 49.95
A0-Col. cord tar Appin i+, .. 149.85
20-Col. card for Appie lls. .. 120.95
Chockmata AD-Colume Curd. .. 868.95
Sornl Card [communicsiinn]. .. 69.95
Clock Clandor card .. ... .. 79.95
Coollon Fom ... _......... 38.95
Power Jopply ... .. ........ 69.95
Jopiieh N R 28.95%
Juystick Adugtar Appit Ils. ... 14.85
AF Madoiober ... .......... 13.95
Dlek Drive Foil Halght ... .. 189.95
Dlok Ortvae Walght . . . .. 169.95
Cogirothar Card............ 49.95
Apple Poddtes. .. .......... .08
3 T o oo 444 .. 39,95
16K aw Do ... ........ 13.95
Extemd-A-Shat. .. .. .. e 34.95
Poddle Adappin ... ......... 29.95
Koals Tosch Pod. . ......... 99.00
Magk Towch Pad widayelick. .. 79.95
Keptroolt Kovhoard. ... .. .. 219.00
Appie Keyhoord (Taiwan). . 149.95

s09004
(1] 0 e HT L]
1t M gy

] (. ]
me i, iL )
80804 MBS ... A
T AN U, 1]
WaeT L e ML AW
SRR gl e
:gn-;u:::fl;;l.l T nw ll VIEWMAX-80 149,9%

The right 80-column card for your
Apple I+

® Soft video switch

® Buitt4dn inverse video

® Shift key suppon

® 2 yoar parts & [abor warranty

(HI] D

Ly et TERMS: Minimum order $10.00
[T71] 91 188 For shipping and handhng include
:;:; ' T 80 $2 50 for UPS ground o¢ $3 50 for
b s UPS Blue (air) For each additional

air pound, add $1.00, California

regidents must include 6% sales

S :::::' Hy tax:L.A, SF,, S Cruz & S. Mateo
f ) counties include 6.5% sales fax

and Santa Clara include 7% saies
Z-80 tax. All items sublect to avarlabiity
and Pnces are suoject to change.

e . 195 ZEQA-OMA. " TyDographical errors are nof our

TR 195 Z80a-m0. reésponsibllity

IBE-8ART 095 T80A-3i0A No addifional Charge for Master-

A b I 1O L % card or Visa We reserve the right

U 0: Ibaa-dipA ! to substitute manutacturers and

g:-::m : :: 2.80 B to limit quantities.

Hetion L m v I CALL for VOLUME Quotes
Z:8C A R WEW HOUNS: M - F 7.30 am - 5:00 pm

TR r4) D0RE-QuT nae
Ihoa-CL . 43 058 $10/0 b 1] VISIT QUR RETAIL STORE

THUA-0ART | 1as s T s 2100 Oe La Cruz Bivd.
Santa Clara, CA 95050

EXPANSION KIT (408) 9688-0697

e
VRRrrE Iy

felex: 756440
4164 200ns D y
gfor $15.75

WwWwWw americanradiohistorv comm
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Saratoga Electronics

RAMS

DYNAMIL

-ar256-150 [

EPROMS

-27128 m
(250ns

+2764 h

*Limited Cuantities®

Shixgart: SABOQ $CALL
-5MB (AHT)
Shugart: SAS50 $CALL
1.0m8 (AHT)
Quantum: Q2040 SCALL
40Mp (FH)
Vertex: V70 SCALL
7008 (PH)

MI: MI5619 $250.00
19M8 (FH)
Seagate: ST-412 $200.00
10m8 (ra)
Panasonic: 5% Floppy $95.00
(A8T) (IEM PC COMP)

SARATOOA ELECTRONICS

12380 SARATOGA-SUMNNYVALE ROAD

@ SARATOGA, CA 95070 J

{408) 448-4949

Call Us Rx Irwentrry Oversiock
&nt:ialamm; s, M5,
800 Series and Mxh Moret 1

800-621-0854 ext.245

r -

CIRCLE 253 ON FREE INFORMATION CARD

THIS IS AN EXPANDED TYPE AD. Notice
how it stands out on Lhis page. To get your
ad sel In this type style mark your classified
ad order, “Expanded-type ad,” and talcu-
lale your cost at $3.75 per word.

EDUCATION & iINSTRUCTION

FREE: Math addition program for 1BM-PCPC |
Send diskeite with postage paid return mailer.
ESE. 6799 Carrera, Las as, NV 89103.

FCC Commercinl General Radioislephone LI
cense Comespondence Course. 50 individuaf
lesscns for $89.50, Payment pian_ Resuits gusr-
antecd! Detallsfree. A;-!ERIC-\NTECHNICA IN-
STITUTE. Box 201, Cedar Mountalrn, NC 28718,

ATTENTION

ELECTRONIC TECHNICIANS

Highty EMectres Home Study BSEE DeQree Pro-
gmlor'v 3 Tech

e i, Our Herw Adhvonced PIocement Pro;om gront
Craci for 1 esicass Schookng i Prodestonal Ex-

A Rapuciy Oy 405 Yeoul
FREE DE SCRIPITYE LITERATURE|

Cook's Institule of Ecironics Englnascing
PO, BOX 208, JATKSOH, MS X209

WANTED

INVENTIONS, weas, new products wanted! Pre-
sentation to industry. National exposson. Call
{1-800) 528-6050. C anada (1-800) 528-6060. X831

REEL-TO-REEL TAPES

AMPEX professional seres open reef tape, 1800-o¢
2400-feet on Y-inch reels. used once Case of 40,
$45.00_ 10% x 3600 leel and cassenes available
MaslerCard Visa. VALTECH ELECTRONICS. Box
6-RE, Richboro. PA 18954 (215) 322-4866.

INVENTORS!

CAN you profit from your idea? Cali us today regard-
Ing the markating of your imvenbon, or wiite for your
free information package. Over A decade of service,
AMERICAN INVENTORS CORPORATION, §2
Broad Street. Dept RE. Westfield. MaA 01086, {413)
5583753 (Not an answenng senvice.) Offices na-
Ionwace,

CABLE TV FILTER
“CYLINDERS"

SUPER powered notch filters. Equivalent of cable
COMpany “cylindars”. Eiminaie undesirabie signals
Any channel 2 through B; 14{A) through 22(!:‘
{Piease spacity) Send $20 00 each bac
uarantes. Quantity discounts, CATY, Box 17621,
tation. FL 33318,

PRINTED-CIRCUIT BOARDS

PRINTER-circult boards. Quick prototypes. pro-
duclion, design. reflow solder, S5end print or
description for Guote 1o KIT CIRCUITS, Box 235,
Clawson. M1 48017

Take { &%
. Stoc g%g.go‘g
in Amerlca.

When you put part of your savings
into U.S. Savings Bonds you're
helping to build a brighter future
for your country and for yourself.

WwWwWw americanradiohistorv comm

COMPUTER PERIPHERALS

APPLE compatible peripherals—2Z-50 Card
£34.00. Eprom bumer 539,95, send for et st
MSU PERIPHERALS, PO Box 446. Hockiin, CA
95677 (916) 783-3961

GRAPHIC EQUALIZERS, ETC.

NOISE sliminators, expandars. power maters,
others. Twelve-24 bands/channel BQualizers from
$89.00. Kit 3ee R-E 5678, 2780, 3-4/81. Cal E
§55, B56A Lynnrosa, Santa Aosa, CA 95404 (707)
546-3895.

CABLE-TV

OEALERS wanted: Channel 2, 3, and 4 notch fil-
tors. Money back guarantes. Send $158.00 for
sample and quantity price lisi Specily channed(3)
GARY KU . PO Box 291394, Oave, FL 33329

THE BEST PLACE 1o BUT, 3ELL o
TRADE MWEW mnd USED ECUIPHENT
NUTS & VOLTS MAGATZINE
20X 1111 * PLAGENTIA, CA 92470 |
T4 2T
Join Thowsards of Readers N
[ Iy F—
OME YILAR U 5 BUSMCIFTIONL .
D . Iy Chass * il . ot Ciam AT T

OB it o e o ||

HUTY BowDL Y

THIS 1S AN ALL BDLDFACE AD. Boldface
words cost S0¢ per word additional. |l you
wanl your entire ad in baldlace, add 20% lo
the regular cost of your ad.

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Ceater and we will bill,

NESDA IS

OVER 2.000 SERVICERS
JOINING TOGETHER

to Improve their tachnicel know-
ledg® end business mensgament

sichils
NESDA IS
A STRONG ALLIANCE
OF STATE ASSCCIATIONS

snd tonfederstdon of locsl groups
working togather 1 Improve con-
ditlans in the electronics sfvice 1
Industry

NESDA IS
YOUR INDUSTRY
SPCKESMAN AND REP-
RESENTATIVE AT THE
NATIONAL LEVEL
JOIN NESDA
AND YOUR STATE AND
LOCAL ASSOCIATION

wWrite for more information ta?

indlanspolis, indisne 46224 ‘
]
"}

I “'-.I., -

NESDA, 1715 Expo Lane " S I
’l'
.-o?
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Radio fhaek Parts Plaee

Everyday Low PricCes! Over 1000 items in Stock!

"pocrhell” Chime and
Pulsing Plezo Buzzer

a8 &

{1] Elecironic chime with famillar “ding-dong™
sound. Oparates o 11f: YOO at 30 mA. Sound pres.
surte 75 dB. 43/," leads. #273-067 95

{2} Pulsing eiectronic buzzer has extra-loud 80 dB
output with 2 Mz pulse rate, Roqulras 12 vDC at 20
mA. 4%/," leads. #273-058 . . 2.99

Light Up Your Project!

R Pt

{3) &-Voit Lamp Assembiles. Two snap-in bases,
Iwo red and two yllow lenses. a272-341, Sat. 1.49
{4) "Jumbo" Aed Neon Lamp Assembly. A 120
VAC pitot hight that realty stands oul. #272- 10 1.9%
,51 CQX21 Blinking LED. Rec¢ LED has a buqll—in
lasher IC, 5 VDC at 20 mA #276-036 . 1.59

(&) XC-5491 Tri-Color LED. Glows redon DC.green
on reverse DC, vellow on AC, #276-035 .. .. 1.29

Low-Profile
DIP Sackets

Quality non-wicking sockets for PCB use. Low-

resistance COntacts,

Specia! Purchase
TV RF Modulator

Only 495

lLow As 49‘

Type Cat. No. | Pkg.of2
B8-Pin 2781995 | 59 A Prewired m High Quality )
14-Pin 276-1999 89 | Originaily for T 99/4 PC
Lazy 2781990 60 Lets you use a standard TV sei as g monitor. Salecl-
able channel A4 oulpyt S-pin DIN plug sccepls
el Type Cat. No. Each ! video, audio and 12 YD power inputs. 'otf awitch
18-Pin 2761952 49 | | has buitdn TV antenna/modulalor swiiching. With
20-Pin 278-1991 59 oomplate data. #2T71015 4.95
24-Pin 2761909 79
28-Pin 2761987 B9 |
o ety o Printed Circult Boards
— 12
Computer/Game Connectors

MOV Transient
Protectors

Protect CoOMputers and sensitive slec-
tronica from power-line “spikes™.

Application | Cal. No. | Each |
Standard | 276570 | 1.58
Meavy-Duty | 276568 | 169
Semiconductor
Reference Guide
Half g,

g.
Price! 349 175

1995 Edttion. Croas-reierence sechon
Inix ower B0.O00 IemICOnRducin fypes
and Ihaw Wow-C0st Rads v
lenis Data on IC3. SCRy. LEDw, ey
and mora 272 pages. 82 TE-4008

1
a 14
Tig | Type Posons| Cat Ho |Each
7 | Solder Sub-D Male 9 2761537 (1 99 S
4| Soder Sub-0 Female 9 |276-1538{2.49| | (12 Gdd Board. Accepis DIP devices. 2200 solder.
91 Hood for Abave 9 [276-153911 99 | nnged holes 412 x 65" #278-147 .2.99
Solder Sub-0 Male 25 2761547 12 ;% {1.31 Dual IC Board. Accepts two 8 10 20-pin DIFs.
Solder Sun-0 Female 25 |276-1549(399 Gives you lour connecting points lor each IC @in.
Hood for AL 25 2761549 ‘99 e x " #276159 - 1.48
{14} Plug-in Board. Modsrn, modular concept ak
10 | Pnter Connector 3 | 276153 |4.99] lows quick boarg - Three busses. 41/2 x 4" with
11| Penpheral Connector | 34 | 2761564 [4 951 | %" gnos. Fits socket, #276-154 ... 2,99
= Socket 1or Above, #278-1551 . 2.99
Y- Wa
tt, 5% Resistors Power Transformers
————li—
¢ 120 vAC Primaries
pkg. of 5 G
o I N \ [— 1  PpTT Type Volts Current | Cal No | Each
w0 | 2711301 SO T Mhruature 63 300 mA | 273-1384 | 259
100 2211311 150 271.1337 Marsature 126 00mA | 2731385 | 279
150 27142 299 2711339 Marwature 2652 J0mA (27313856 | 149
Whregture 126CT | 450 mA | 2731365 | 359
2711213 3
B R ol Bz | mmatre | 252CT | 450ma | 273136 | 399
330 AHEHE) 47 271-1342 Standard | ' 6.3 12A | 22341351 | 399
| SO g =| IRZ AN Standard | 126CT [ 12A |2731352| 499
S AEE T gg: g::g [ Standard | 252 12h |2731353] 599
1-1 =
22 2711225 “-m 2741354 Heavy-Duty 126 CT JDA 2iH1511 ] 599
I 271-1208 1 meg 211-1356 Heavy-Dyty | 252 CT 20A (2731512 | 749
47 271-1320 | | 1o meg | 2711285 | Heavy-Duty | 180CT | 20A 2731515 699
_0& 2?1;1333 i CT u Canter Tap

compact, 21-Range LCD
olgital Multitester

S Reg.
sazvoe 59.65 3995

Handy “Beep™ Continulty and
Range-Change Indicator

Step up 1o dgital peaciaion and many
extra features st one-third offt Has a oon-
vaniant pushbutton IerO-adjust and a
dioda/serniconducior junCHion test mode.
Measures up ¥ 1000 volis DC, 500 votts
AC, AC and DC cusrant 10 200 midliemps.
and resistance t¢ 20 megohma in &
ranges. With spare fuss, tesi leads and
manual. Batteries extra. #22.191

Case for Above. #22-153

5.95

pevices for Experimenters

i
15

17

{15} SP0256-AL2 Speech Synthesizer. Program slored In ite buit-in ACM
will synihesize any Enginkh woird. Requires low-cost It COmpOnents avaii-
able 1htCugh Radic Shack and & host computet Z8.pin DIP with dala,
#276-1784 . 12.95
{18) TLCS555 Timer IC, CMOS version ol standard 555 with Vefy low power
consumption T one millwatt with 8 VDC voltage Operaies upto
2 MMz, Requires 2 to 18 YDC, single supply 8-pin CIF. #278-1718 .
{17) I1AF.511 Power MOSFET. Idaal for switch power supplies, molor

ng-type
controls, power inveners, audic amplifiers. Handies up 10 80VOC and 3 amps of
currant, "On"' resstance only 0.8 ohm. TO-220 case. #276-2072 .79

L 1.3%

Over 1000 #tema In stock: Bindl
Conneitors. Fuses, Herdwars, |

posta, Books, Breadboards, Buzzers, Capacitors, Chokes. Clips
rJacks. Knobs. Lamps, Mulllesters, P
ers, Adlays, Reslstors, Switches, Tools, Translormers, Tranaistors, Wire, Zener Dicdes, and moret

CIRCLE 78 ON FREE

Radio fhaek

A DIVISION OF TANDY CORPORATION
Prows 20y 3t DaDCIpAUNG Radi) Shack ciores Md deaies

Baoards. Ptugs. Rectifi.

INFORMATION CARD

WWWW.americanradiohistorv.comm

5861 Y3aW31d3S

—
-
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Commodore” Accessories

RS232 Adapter
for VIC-20 and
Commodore 64

s 202 APPLE” Accessorles«sess

FOR COMMOCORE VIC-20 AND C-64
Phogin — Talking in Minutes!

- m-a marm
MPI515. . ., 58995 or 2 for $159.95

EXPAND TRS-80 MEMORY
TRS-80 MODEL |, Hi

I A O Lol SN Y ot R Muumhﬂ—l

mﬁ‘mm‘u-ﬁ') ww:

Th JE237CH miloves GEnnacHion of Manderd

Pl vl L apiteriret ot et iy it 16K RAM Card {Llngunge Card)

mmﬂmhmhmdhﬂwﬁw MARO—'I'%'MM% 0 ard 4+ COMERINE D 10N from 4K 10 B

ammu.-:m! Evae h ﬂmgw LT AT i G £ B o R R e e $39.95

(- Ill"lﬂ P,

Reooet 1 Bams Cuta Torvmr Reedy Docs S Bosrey Z-80 CP/M Card

JE232CM._ . . .$39.95 Th m"'l.rb'mwd compabble Uit with CPAZ relaied PRCOrmms. Softeery not
VOICE SYNTHESIZER ABrr ol i St A DS, - T e e 5 54895

EPROM Bumer Card
Th AED-2 siicusy Laaw 10 0097 am snd work wath md EPROMS {2718, 2732 4 2T84)
Eany ¥ s, on-bowrd K VWrim Read, Copy,
Compzre. Blunk-Chack

and Moniior Cormplate ..-.n insruchors Ky [ab)
AEB-2 . ... ........ei.ssiiwessumsstisisecissiaiess $59.95
80-Coiumn Card w/Soft Switch
Tha ABO-C i un B0-Couma card for iy Apcie” Band I computers The caro i

hookon for Bty mordioe. The AI0-C arso
aimdiar 18 B Videx ™ B0 cobkumn cand.

Mail-Order Electronics » Worldwide  Since 1974 Jf“ﬁété

IBM* Accessories
» Cables

» Cables M

8-Foot Parallel Printer Cable

IBM-EPC con mmw e . . .. 31895
B-Foot Serial Printer/Modem Cable
MMS-2206  mor tiaiew cmry Satet < .. .o $14.95
MFS-2206 0o seww ot P . . . . 51525

5-Fool Keyboard Extension Cable for
IBM-PC end XT Computers

MEMORY EXPANSION KITS
IBM PC, PC XT and Compatibles

st o i -
et 7 it ¥ Vil Commvmrplnn S stajimio s Sfiel

IBMOAK (Hina 20ne 84K AAMs). .. . 3995
1BM PC AT
Lm

18M 128K {Mine 250ns 120K PAMa). ... ST

Super Serial Card

o:nni—lﬁul-—wlnu

TAS-16K] 200ns (Model M) .. ... . . ..342
TRB-16K4 250ns (Model1). . ... ... 35439
TRS-80 COLOR AND COLOR I
Kt 9 el w2 ey oommin wal B Sach 41 BN 30 i

e el o s agipam ) nerd

TRS-80 MODIL IV & ap

m-mn—.m i ] k. 4140 3 (OO A Dipbaipial:

LS 41" 3 .--nn- o em b 1R

TRO-EAKL ..ol . $11.95
mmrietn v il i dn 10t SR o il _huﬂl—

[T )
. 529,55

TRE-SIKIPAL (Model TV oY), ... ...
- TRS-80 Modael 100" « NEC + Ollvettl
"L COMPRTERE

- 2 e P Ol b el R, . W 1 Y
WATH REE - 12 D OV Wi B

m-ﬂm:tmnnmmwul

S
MAIOOBK 7300 Mt 100 st 2 v v n inm

Baud Modem with Real
Time Clock/Calendar

Th Proodem = 11 & Bel 21 2A (30071200 bawn -
mm mocem = Full Weatured §:pandebie
= Stancacd WuMMMMMN
mwr Halp ¢ o
Dukng, Touch Tone™ § Pulse and bhovre - Hapss
Command Mt compabbie plul B0 addtbons B rieded]
command sl - Shown w/aohanumenc daplsy opaon

P 200 AS-232 Stend-Asone Unk. . . . . . $319.95

OP‘T]DNSFORProModm 1200
Gk 188
M“ﬂmm
P-OF  Dmers P Fy 3 1)
PO 10K KBttt oot ey« 1685 < s« - - -« § 450
PR320, (Cnmeiny Procwine Wy - T oo 8 ROG
PRIC-EAK, (Comaons Pty Mty — SR - - . . . - . F1IRDG

Pl-ALP e D .. sl 188

il Dplgrs
S0, Ay ]

12* Monochrome Green Monitor for
APPLE 11, I+, ffe and fIC*

_—

IBM PCXT Equivalent

NECEIKR BG4 12 & Cllegll iy s Speasy 500,98 | Sapriown ¥ 5
T B o
PROMETHEUS MODEMS :5'&11 ............ ‘;’13.95
Intelligent 30071200

ASSL.. i bl wpntard RS-2XIC wimal
Al T o v St s Saras Gt Comipiets e s sesons Kora 130 Watt Power Supply
ASSC RS RS ISl i, o oL $99.0% UPGRADE YOUR PCI
Paraiiel Graphics Printer Card w/64K Butfer 4 3
Tha APC- 84K b mn?uhphmmnwwum o‘e"-lK mmulnldnfmdumn 054 +12V0C ?z“&-‘mf:&c-"“ e
pherin with InsirUchons. Kay, (o b} PG - Wamght 8 e
APC-BRIC oy o b o o 5 o wo o el o, . ol v { ot « 1095 BMPS. ... ... $119.95
BO«Columm'StiK RAM Ca.mdp ™ . h M
mmmmwmlc'w-o b"'fﬂﬂ ok e mpromet eslis'l Odems
JEE‘E:!&‘;.'; ...................... ol Rl TN 579.5% o uw.mm w“ Fe“m“m“m "W"“.M
—WAsCa B & gl Irndvmant & Ve Carp. nC oind = 4 Fidamact @ Valin W wccﬂ::!‘mwﬂ:mm‘m
APPLE ™ Compatible APPYET - [ DA woltwnry
5% " Hatf-Hevght Dk Drive Compatible Lade
%" Dizh Drive PR1Z008 lwahout Softmernl. .. ... £239.95
A, & Conirolier PM1Z00BS  {wrh MITE Bottwars). .. .. 327495
- e d Card
7t | v e e | ®Vgpiot DISK DRIVES
v v A Cimmn i + el ol Iﬂp
mn On.-“ b - juut = C°
it - b ) - B AW
‘l.—"‘” Ll Y
ADD-518 Descowt. . . . . . $149.05
el e, ACC-1 ot toy . ... § 49.9%
P e vl - Doc ST
|3 vwea - el - Worta APPLE ™ tic Compitible
i et ot U 1) $%° Haif-Height Disk Drive Inchuded
- St b an A5 13 D gacw RFOABD  RemarSn'0D2ns-mlb.... 5 5995
ADD-lIc. '“""‘““""" $129.95 | FDSSB  (Weac 5%°DS ha.Ml. . .. .. $118.95
SA455  (Stugen St DY hait-mh . ., $108.95
TM100-2  (ercion 3% DB bt .. .. $129.95

Gt Fan wiih margs (rOMCEon - My, w8 oo, ... S 39.95
JEBM Humenc/Aus Feypad ~ 71 scosesdtie nckors * Ky b ... § 49,85
EAEC-1 Expirutnst MNope Eraiimrs Cave Oty BOY . o . ..ol 4995
KHPO0T  Seicrung Posnr Suppdy « FOY (81, .. oo vrunrnrinans $ 5995
KB-ABE  £8.Kay Agcss Faytoard ondy RV i, L ool Ll - ]
MON-12G 127 Groan Morao: wilh smvsd st " ROY (5. b b 3. . . .. .
JESZUAP  oice Syniautier = P, User Pmaty < KB 004 . .. . .
KB-EA1 Apple Fartatard ared Cotat " "0Y I oo et ninns
PRT1200A  Prometheus el booew = 2 carde - Ky (abl- ... ... .
P11 200M

mmm Com. REGULATED POWER SUPPLY
cinput 105-1255210-250WC B 4743z ¢ Liné  reguiabon
urincns « Overvolags

20.05% - Thrss mourng protecson « UL
C3A cpraled

et gt e )

EMASH SVBIAMEVELEA shLadWilnW e H9NS

EWMASC SYRtaEVlSA  SWlaAdnwalH b SIS

5%" DISK DRIVE ENCLOSURES
Compigie with power aupply, switch. poOwer
cord, tuseholder CONROCctors
ODE-TFH  pamams 1180 S gt , ., , . $69.95
DODE-2HH pomans 2 w00 %" el . .o .. $19.95

P
P'M—S i.l igienae i (i, = v 1 - ’1“-’5
SALE! « MONITORS -+ SALE'

KEPCOHDK4-0U1HJTSWWCH|NGPOWERM
mdhrumoumd o

PRI + 52 MrAC, SOAS0ME - mo
-lwcuko lz.i\. —12¥ @ 05 « m.y\
oeriiled + Bize. 7Lk B-L 1O W x 180 . w-mz

MAMGITAKE. . o . oo ool i e s $49.95

- i 4-CHANMEL mcﬂlm POWER SUPPLY

= = h ."'-imwm
- ¥ Momus'f-svoccu»}?\'mu&“qm?ﬁ
’ « Line requabony 0. 2% - Ripple 3my Loadt

‘ ' :‘l‘ Mm“&'wdwuu-m.
Bl 1RW e 4-1518H 1% i

FOR-O0MEs vl it ie e v o $69.95

= 7-tw pavalal ASCY - Full Upper Cans. Full Lower Case
kvt - SPET

omlmnoown Larmtr i~
- Color: while

Shl 'IB'L:G\.‘WJ:!\.'H Soac inchuhed

e A empaily wil
L i s forss <
PEATURED
* 75 nq W veewi) wrean
* HagH reaniuRon Dy
= B0 characi £ 24 e
Grachy Kt
* LED fompe meiecplo
il ieied iyl
v ool
-‘}ﬁ.mu 2 .o&"&-.-m
-s'-_:'nn bt
MON- 1265 8- i o 579.95
Muffin-Style and
Sprile Style Fans
MUFB0 14 04w S0chess 4 20 0 $ 985
PWS210TF awn-m. ateem. . . . $T0.85

T Vi Gy — ol P Aued S [+ ad = ik
p T T Y T T e—— e U T Sy Loy Pringn Wil ' Cholgt
Tt S, ol et 0 iy 4 igaidy Bt Pipiet - PR

W ELECTRONICS

1355 SHOREWAY ROAD, BELMONT, CA 94002
835 PHONE ORDERS WELCOME — (d15) 5028097 « Talex: 178043

DE-4 UW-EPROM Erseer. . . . . .
UV3-11EL AspiacemeniButh ... ..... $18.95
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THE FIRST NAME IN
ELECTRONIC TEST GEAR

20 MHZ DUAL TRACE OSGILLUSCUPE “

d sty Bt wn

Priay, U FLImBY DA
mhmlmmwmfﬂtumw 339995
CRPRTIr,

mw
a m! Lt CRPORMR 06 rishripton,

m-wmwmnw-mmnlmw Figh quaslify Il on
mnj-mlmwomihomnnduu-mw-lml'h-nn IO St
-y MOGE ¥ raguitited PO Suppdy & Byl in oty

-mm
“USA—Acid
ol iolal oo o

howwﬂvmmmmlh
N partace

RAMSEY D-1100

YOM MIHTITESTER

Compact ind relinbia, Seaagred bty

e A mmnolmn
| Foutures MhEREE ¢ marror Div

DRl * Gy D

pwu-cmwn
5 monng ool * Gouble cvirioad Pro-
WCton + BN ijmal ow ool Lrut Tor
10 GAQUWYIE OF BT VDA BCh UD
UM,

$1995 nn

45 MHz DUAL SWEEP 0SCILLOSCOPE

Thut Piwvnery 837% o 1 Sl (arap BB 0% P rarwes W Pt WPaCiuschig | Bl

MEW RAM
VOM MUL

Y 1200
ESTER

Chech rurianns. chodes and
LED with il prohesmonal quahiy
[Fie=s it o

it W Toatures

2495z,

579995

RAMSEY D-3100
DIGITAL MULTIMETER

Potinbls, poourniy Sgrinl mee-
Hramania &1 AN BMATH o
<out & -l Coor o push
Bulinn, Bpeedl rangs Msclion

o wie phidiec 181 Ttand + recaned
Whput Jachy & Oreerioas] proteciion
o6 all ranges = 1k it LCO dis-
Play with Suld TW0, auic POty
& how BAT Jnedecator

$q 995 s,

CT-70 7 DIGIT 525 MHz
COUNTER

Lab guility ol n breakivough pre Features

* 3 Irnquaricy TR MBCH with pre amp & aul
et b Qlln Turas * Qaln ACitvily ndwa

* S0mV @ 150 WiHZ typecal menmthly o-m
Traquency mngs * 1 DI sCuUracy

$41995 s

ST-T9
Mumno-cu

CTY-90 9 DIGIT 600 MRz
COUNTER

Tiop moal rorian e 1o haa Lhae $300, Featurey 3
weclable Jald Dmea « B L O I et or
o diplay hoG & 25V @ 150 MHE typical sen-
wirety + W Mz mabase or WWY calibeabon
* | ppm BOCUMCY

B wired inchades
A wiligber

CT.
D\HDIWMHM

.- 1.
-Ha
BP-d pacad pach .-

CT-1259 016IT 1.2 GHz
COUNTER

Aid-ﬁncwnwlwuﬂww wnity coml-

g hunOreds more + pale dscalor ® Z4my @
Mwmﬁbﬂ L ] dmotl\r

* 1 ppm aCSurncy * Mgl"

with prassgps.

1 6995 oy -~

__.'
-—
.

_l:\“ dusidn e

CT-50 8 DIGIT 600 MHz
COUNTER

A vorsalie Lot Banch COunLEY wilh OPhonal
rRCHE TrIGUencY adaPIt, which turns the OT-
B0 nto 8 il reacoul Tor MoRt iny reCri

* 25 m¥ @ 150 MiHE trpechl BamionTy + 8 dgrl
dripiay = | D SoCurscy

$16995 ..

C’T-ﬂhl
PUA-1 racahvie sdapier il

DM-700 DIGITAL MULTIMETER
Profesponsl quahly 81 & hobbytsl phcs Fes-
Turess uschucd 78 Jifferent o and % lunc-
tmth . s ek LED dripiay * muln-
HECHMENL o avicmalic polirty

ACM

—
ACCESSORIES FOR RAMSEY COUNTERS m
Teiescopic whip antenaa - BNC plug
High impedance probe. ligh! loading

Low pass probe. audio use

Direct probe, general purpose ute

Tilt bail. for CT-70, 50 123

PS-2 AUDIO MULTIPLIER

T F5-3 v handy K hgh resokaion sudw
TORTON Maakurementy, tuiples n!w
quancy & Qreal for PL 106 sy rpemen|

* muingiie by W or ¥ « .01 Iumolumnl
BRI 50N P O e

54995

PS-2un.

$ 8.9%
16 9%
15 9%
139%

185

PR-2 GOUNTER PREAMP
Tha PR-2 b kdual 08 rapasuning weah gignan
Irom W io 5.000 e « far 25 0 piin v BNC
COnMRCior ¢ grea! lor Thiiting AF & ideal
rRCH TV Dragitg

$4495 e

PA-2 kn

PHONE DRDERS CALL ::
716-586-3950

TELEX 466735 RAMSEY CI

CIACLE 70 ON FREE INFORMATION CARD

Wwww americanradiohistorvy comm

FS-18 600 Ml!z PAESCALER

Extirats Wl range pru-m COURTE 10

mm:-znm * drevihy bry 30 Car-
cuilry « merwd amv.mm-u.snc
CONMCILONT ¢ drrvaa MY CouRbe

$5995 -

PR-B AN,

AT

RAMSEY ELECTRONICS. INC.
2575 Baird Rd
Penfield, N.Y. 14626
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THE MOST POPULAR KITS IN EUROPE & ASIA ARE COMING NOW! 50 HOT ITEMS

FOR YOUR SELECTION. SEND $1.00 FOR MARK V CATALOG, REFUND UPON ORDER

TA—202 20W AC/OC STEREQ AMPLIFIER

o
* Empkiort the Mt ehance] SANYD power 1€, 30 it ham
gl Dowwsr U §d Lowr dWiorTnh CHErac1ariF
" Both AC snd DC powsr sunipty o be ueed 1o [V abn be
conneciéd 10 12V o battery of Swedily 1o 1he Ml
musitali for ull N cor, MeeTal OF otrur DigOR.
= Compativa wiih wriows rgetic Cartrioge, Tyrar, Pe
corder dect, Magrstee microbhone and lngart from smadl
powar cav Hi-Fi pystem
A SeaD POWE el ncliciion M Ivciuded, Gf whith
BULrBtp gk s th high precmion

Ausrrtyed with Tevied . 3006 00

TA- 2400A ELECTRONIC ECHQLAND
REVERBEAATION AMPLIFIER

Tht vril combindl Lhe Moit sdvwoosd compuler W05,
Wchnigpue with hgh guality Jpan Mads component, 1o it
e the foliowmyg FEATURES:

It chn gy iy racitnl PFRTON Bt frerbaraTion #fTeCT K
m thel i weibey and reage hall. It b s 3 gactipn eftect
cotiol whech ChaOE revarberdTaon conued, DY control
and deepih conifol

All kg of il sound affect can bi oblsnad by gk
wil of this corntrsd 11 ha LED daciey 10 show refbection
anch reverbaration

Assertyiod with Tested 50 A%

SM 43
MULTIFUNCTIONAL
LEC D.P.M

6 ditterwnl kinds of uuge with only one mater, high
sccuracy DTN HO g, hagh input impeiencs. high antl-
Vibraltg EtnkiY. The 050y 19 10 280 SuTGmBticahy shwn
e input I OV, and smpiovi 100PPMAG fenDiesturk O0m-
aating Peveir chackd which Wvgorovm the accurecy end
atiorary Of [ha Mt

MEASUREMENT RANGE:

D.C. VOLTAGE TmV = 1000V

AC. VOLTAGE: TmV — 1300V

DIGIT sl THERWTOMETER: 0°C - 100"

D.C CUARENT : Tuk — B

CAPACITOR METER: 1pF — 2uF

FAEQUENCY COUNTER 10 M7 = 20K My

DIEMNSION G801 & Ik 2 103101 mm

L1 $2023  Assembled with tetea . $35 .00

TA—2500 HIGH CUALITY MULTIPURPOSE
PRE AMPLIFIER

Tt ocupl |y ORupned D earmDd it Chaiie 8 0 ot orl
GRAr EQUALIZER TONE contral aymiem and hat o
n of 2 1A Fraguenty rmpores Bsterch from SHE 1D
XGKME. 10 vven i bad (meveng corxbtion Rt cen Drowe
wilh It Gl acrept W froem WETRADE TSR DRrtridige.
ricord itk ahd turie, Wi outiast omn b connectsd to sl
Rirviy 0f povwlr vl fiard

Agsarts o) with Tamte . %000

S - 100 150MC
UNIVERSAL
DIGITAL
FREQUENCY
COUNTER

SMI00 B an wewste, ey Segrtal q ¥

cowrtee  Faw coecem of sdwercwct, Righ pchvical LS v

rwd crtull pa UM, Thay, CETW ptructure B Pelebia,

P 10 can pew you up to B A9ty of resoklion o & weds

framumney jange 0f 1042 10 150MM;  Baades. 8 Mamorizs

e B svmiahiy, The Wt ngaet digts cen be Pid on The

P, av COMEry LO Tt Ottar OF Bvn ahesr virtion,

1Pt peabthvity KM Teng 10M: = 10MHz  BOMVrma
MMy T 1arHz — 15000 A0V e

Rawponm twv 0.3 at.

il Hoid 1M B g Kgnal

Fovesr mapply: DCEV Battery 9 DOV 250MA Adaptor

Aganrrts it wwigh Torred

TA-355 2.5A REGULATED DC POWER SUPSLY

* It empioys g Quality HC en HIGH POWER Dwriingion
POvRr rRr 1O 33 1 Gtpu i vy stibie.

It e} lcad pr don circuit and LED ndicator

* Suitpte tor all 8o maen

MR
* Thars o-w two varsomns”
018w /SA [TA-MaA|
0-30v/3a [TR2IG5E]
L S — (1« ]

TY—21 MKV INFRARED AEMOTE CONTROL UNIT

v @

* Thin third penarathon Infrargd femots control Unit employs
1 T geivined decode B s 1 will A0t be effected by
common 1ight ard slectrie sperk, tharetors W wery rali.
b,

POt wee moedern infraced tretmitiog and Wi Coh-

Th- 1600 100W + VOOW NEW CLASS ‘A" DC STERED
PREMAIN AMPLIFIER

1. Praamp emolay? thres LOW NOISE Op, Amp. a1 RIAA
sousllzer and 20dB fla1 emplither and 10ne contred. 1T b
oy goon] tracmbent relpoose Ond Iow NOEE. by I sy W
it g,

2 Pon Amp. empknn our powertyl sudio trereatont snd
AN sdvenomd dynamic b clem ‘A" circuil  Thit grmpation
W extremaly kew arcd This mak s 1he output Lo B miremis
The pariching UTGITION 1T (8A ragerkacs hugh sl b
tairntulty,

1 A wawigly demigrad daley prieen i WAChoded and the
hunctions contsrw” (A} 1hyee seonds dedey. D1 ouipu) et
oyl rorsction, 1g1 DO sutpet protection, It aho squine
with LED irmficrror of doubis daplay.

A, 1% Inchaonn weith mucrOpiong Miae 30 you aan 109 wilh
T femoun Bnger togiihar. It ten 2110 B vied Bt Pubik
Aodiwn Arnplifier.

K $67.00

TA-BOA/S MULTIPURPOSE
MELODY GENERATOR

Th raulivssrpoe msiody ROWStor i Mt wth the el
CMOS LE1 tchrolody, Oparating on 2 wiry kow GWrent, [
an phiry § Mflewent worge Dy vbifg Two A pted betteres
(DC3V].  Application ivihath thar oaagEm W Shectionkt
doot belly, TRy DBN pnd miectr O CRO0E Bl

ard Funy mors  Bater yet. You cen choal from 2 models
Bath comipen) 3 populer, melodious tunss.

Kit 3500

TA 4TV 1200 MOSEET
POWER AMPLIFIER

m"é-

Thi Melifler conamts of 1w o low Tl dittgesntal
segis, W it TRLQ/2SK 134 mewch palr “MOSFET a
RO £ whume | ¥ eRporas SR Urenaent
ARporee [ Bapeior 10 the ctter DOweRr trivmstor. Thirw
fore this pnplifir Vo Ot e srad hgh-haeirty snd e
BEOr sty over wholy Basia BDRCtWn 39 B s BUN-
bt for reprOducing Chimiet pnch i GRS

B e R <k <. %6120

pAnert 10 NO antenne 3 régquiced, T control mngs W up
10 10 meter (30 ten).

* It tweo Moo of operation: Continuows® end “onfeft”
Mitgbie fof COMBOlnG wurioUl kinds of shactrboll squip-
) ke DOwW < oumGtion B within SODW. It can
phc b Ul a8 Dl plar alaerh,

' The powesr wooly It DC 9—12v. 1t W timphe In conatrue-
thon snd &MY to e and allgn,

* A Duluzs remole control unit box iv fres of charge.

WE CAN SUPPLY METAL CABINETS AND
POWER TRANSFORMERS FOR OUR KITS!
PLEASE REFER TO OUR CATALOG.

Ta—302 600 VERSATILE STEREQ POWER BOOSTER

FOTL full Sarairiondw and bow distortion of SEPP circuit
Cesign, high Output Powar snd sound fidelity,

= With high sng WOwr gyt irgradence for geiection. 1o, |t
can match with il prg-aemolfars, ke powelr of portable
ouwy] acupment. and gl hyDe of FEOED recorder dect
1o BB If 00 bom! ‘welirgn’ tyDe OF redic and 1eow
Py, Lo

"Wiln 10 bend todowt LED POWS meter. GuIpul Dowesr
o Do ity defined TA-302 W 2 wirsatie MTsitier
forr ot vl s (WY gy ment,

Agerebier) with  Tosted . 8GO0
Ki L EEEO0  Aserbhed with e woe., $30.00 Kit 50,00
TERMS MARK V ELECTRONICS ING.
Men crder- $10.00 Al rhercharchses st SUBHCE 10 EOr L

Charge card order, 520,00

NG C. 0. Dt Castuar s chack, phore ordecs. scompt-
Call. Rus Aad 6.5% Saivs Tac

Prices are wbACT 1n charga wihout Rotca

Shepyeng & Hancleng Inside L. & 5% of tocal
order, [Wen 1500, Outsace L A 10% of tote
crder, (Min 250) . Outaide USA 20% of total
order, (Win 5.00)

[Easte e

VISA®

248E. Maln Stieet,
Suite 100,
Alhambra, CAS1801

For Information (818) 282—1130
For orders, 1818) 282-1196
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CPL Y & EFONY 5 VECTOR BOARD .
SUPPORT CHIPS ' 1 ecing 5 ik BDGERGART DOMMY oc
e e A ::;, :: i A% % B57 ... 8240 7 i SDGEBGAN b DMK [
oM U B0 ' y BON CABLE COMWN EL
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DESCRAMBLER PARTS

W s10ck the mact Parts and PG Board ke Rade

Elactronic’s F
Cable TV Descrambler.

#701 PARTS PACKAGE ...

; oM, diodes,
Trangistons, integraled Cwcuits, coils and IF trans-

Inchudes 3! the ongenal rsistors.
formers {BIAN-KSS52AXX)

STO2PCBOARD. ._..............512.95
Ongwnal etched & drilled sk screened PG Roard used
In the article
#704 AC ADAPTOR............. 512,95

{14 wolts DG @ 285M4)

Both #4701 & #702..._........... 839.00

[ FREE! Mgriat ot Rasio Eactraacs Articie
08 Reliding Yowr Own Cobin TV Doacroashiner with

oy purthese.

Arucia on hudding your own

A4 34.00 Poctage & Hondling
TOLL FREE

1.800-227 8529 {Orders Only)
1-617-339-5372 (Intormation)

Jo )

ELECTROLIICS, IE1C.

P.O. Box 80O
Mansfield, MA 02048
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100% GUARANTEED ICs - MONEY BACK!
1-800-245-2235

That's rightt | . . 100% money-back guaranteed ICs at prices never
bDetore potubiel Krueges Technology '+ unique patented IC remova! pror
s Is the Key o cur abllity to sell 5o Jow. The fact s 1t costs 1ess 1o
retriewve and refurbish an IC from an obsolete PC baard than manuesc-
twre A new one. Since we maintain an tnventory In excess of glx mulon
ICy and procers over 100.000 [C s per day [over thirty milllon In the past
Len yeds] we cin wupply you with mast, i not all of your I needs

untll this year our watt inventory of ICs was avallable 1o only
manufacturers and distributors. The phenomendl growth of the
Catalog rarket hay aliowed Ly to open out inventory 16 you. You can
iy Dy dirext and cul out au middiemen

Call today and discover what seven af the ten rargest compufer

SPECIAL
64K DRAM

A5

FULLY FUNCTIONAL
WITH SLIGHTLY
SHORTER LEADS
200ns or FASTER

MICROPROCESSORS

8039 o
LOROA J3
8085
8086

100

w4
X300

ST4IA 10.00

3.50
1.50
8.00

CONTROLLERS/IUARTS

5.15 2561 400
6.50 5027 3.00
10.00 5037 5.00 |
$.00 7201 430
10.00 765 4.00
10.00 COM3116 5.00
400 3250 4.00

SOUND CHIPS

76477 2.00
AYa-8910 2.00|
AY3-8912 2.00 ll

B82XX PERIPHERALS

200 |
400
1000
9.00
9.00
13.00
30
730
330 |
2.00
400
200 8291 20.00
8257 200 21.00

TMS 9900 SERIES i

1.50 l'
20.00 |
5.00 |
10.00
3.00

[ Fel)

ALL OTHER 99XX SERIES

KRUEGER Technolo

2219 South 48th Street @ Tempe, AZ 85282

i~

manulacturers arady know . .

The Krueger Alternative

Gon'|

forget. you get an additionat 0% discount on orders aver $500t

25

DYNAMIC RAMS

4164-120ns
4164-150ns
4164-200ns
4164-250ns
4416-150ns
4116-150ns
4116-200ns
4116-250ns

STATIC RAMS

6264-1500s
6116-150ns
6116-200ns
6116-250ns
1420-55n3

2147, 2148, 2149
2114-300ns
2114-FASTER

1-800-245-2235

27128-250ns 5.00
27128-350ns 4.00
27128-450ns 3.00
2764, 2732, 2716
250ns 3.50
300ns 3.00
350ns 2.75
450ns 2.25
650ns 1.75
1702 1.50
2708 2.00
68766 6.00
68708 4.00

CMOS version at double
the above prices

25 Series EPROMS are
the same price as 27
Series EPROMS

ECL

ANY 10K LOGIC
ANY ECL RAM
ANY 00K LOGIC

1.00
3.00
5.00

CPU, CTC. PIO
DMA. DART, 510

4.0 MHZ (A
CPU,CTC. PIO
OMA, OART, 510

6.0 MHZ I8

CPU.CTC. PIO
DMA, OART, 10

MISCELLANEQUS

0026
1488
1489
2
3242
0
3486
a7
CAIXXX
MC4024
MC4044
555
ISRXX
1131
8136
8303
8304
28XX
SYRX
9602
96L502

1.50
50
.50

1.00

800-245-2235

in Arizona 602-438-1570
CIRCLE 283 ON FREE INFORMATION CARD
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SPECIALS

2114-300ns
FDC1793 5.00
7418322 .50
6116-120ns 1.75
8080A 75
Z80ASI0/0 3.75

74 SERIES

T450X

F451XK
TAS2XR
TASIKK

.90

J4ALSaX
THALS LXX
TAALS2EK .
TAALSIXX |

33
AL
&0
0

23
.50

ANY 4000 SERIES
ANY 4500 SERES

{
2.5 MH

6500/6800 SERIES

ANY 65XX 2.00
ANY 65XXA 2.50
ANY 65XXB 3.00
ANY 68XX 2.00
ANY 68AXX 2.50
ANY 68BXX 3.00
6810 75

OUR POLICY

« Ordery Ppod withe
T tuanens diyy Add 5 kor LIPS growrd-$4
& e Ao 14 for LIPS blue (e 20 &
Wiy, hor RO akMarra a0 pOUre] aod
$1. Avporw readimn a0 $% Abie e
Payware: Vgl M e chech, -
sty TR, MOFWY OFOR], PRIDNM ek
arrpwd [Adow W0 deyy ir penona
s B Crwr | MO werthange on o
e arvien. CODA wertcorre walh G, oo
ofar] chich, Lanfares check o morwy ORI
Add 3] COD narzing change.
Pricirg PYoR wWlent © hange welfvaat
rexs AR e bt i SERE OF hard
W e the AT D) BTIR QLTI

gy, Inc.

HOURS: To.m.=5:30p.m.
{MOUNTAIN TIME)
Monday Thru Friday

5861 HIaWILd3S
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PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.
STATIC RAMS 74LS00

2112 Sxd [450na
2114 1020n4 usoml
2114.28 1024x4 (2500}
2114L-4 1024ud (850na)(LP}
211403 102454 {300ns](LM
AT S, ;gz;u: 200nal(LP} ; _
TMM B Al x L1} o BO: H
TMM2016.180 204848 (150na : : A A b
TMM2016.100 {100na 8. 7408186
HME116-4 1200nalcman: : 6800 74LS1868
HMB116-3 {180 nallcmosl r ; 5 2418173
HME118LP-4 {200nalcmonliLP] [ . 88000.0 39.95 s
HMB116LP.3 1150nalcmoa)(LP} 7 2 95 7405191
HMEZ84P-15 {150naHcmosh(LP} :3: 7408192
= Law
i 338 LY

DYNAMIC RAMS : o : TaLs195
4116-250 16384x1 (250nsl ; ek " 7405137
4116.200 16384n1 . i s 7415221
4116-185 16384n1 = - A 7415240
4164.200 655361 L : ;
4164180 £5536n1 Syl b DISK CONTR 7415242
TMS4 184 8553861 ([1500a)(8y} . 1 1771 ; 7408243
41266-260 262144x1 (2060nad(5vl . Geen . 7418244
41266.150 26214421 [1500a)(8v) 4 g 1793 o TaLE248

Sw « Slngla 5 VoIl Supply UPDTE5 o ;:t:g:;

: - 3 7415257

EPROMS : INTERFACE ! T4LB2538
1024x8 (450na) 7415259
204848 (450na)(Sv) 74L8280
204828 {350ne)i5v 7418266

4050x8 (450ns)iBvi i
OPrB30a4 . T4LE279
40968 (450ma]i5v) T4LSZACG

409642 {400nalSyK21-PGMI CLOCK CHIPS ZJ4LS2E3

4098 [{S¥K21vPGMI 74L5290
40888 |2l°ﬂl|-51"21vPGM| i MM5I14 435 7408293
4086:8 {200naHSvH21vPGMI 10, i MM5189 1.95 g JaLEZRS
$152:z8 |450na}(Sv} MMSB187 895 7405323
019228 (250ns)(Gv) : MEMSE32 398 74L5385
B182:8 (200na)(Sv} he 7413387

1618428 1250ns])(Bv] 3 E g
327888 (250n81iSy] . IBMO-CTC 2 DATA ACQ ;:t:ggg
Sy * Bingle 3 Voit Supnly « g ADCOAOA

21vPGM = Pragram al 21 Voila s ADCOBOS ;:t:g;;
ADCDB17
T4L5190

SPECTRONICS CORPORATION DACOBQE : 86 7418359
EPROM ERASERS : = B soUNDCHIPS 35 7at364s

Chip Inlansily . TaLS 620
Timer Capacity [uW/Cmvl TE47Y 195 F4LSGR2
5 B.000 81 00 JE6ABS 89S TALSBAR
X 4 6.000 113,60 AY)-8910 12.9% S1LENS
X 9 9.800 175 00 : 531261 3% 95 25L52%21

% % % % HIGH-TECH % % % % LINEAR
27256 el

# 32K % 8 EPAOM

* SIHGLE § vOLT SUPPLY s

# SINGLE LOCATION & 1 295
HIGH SPEED PROGRAMMIHG

* 250ns ACCESS TIME

% % % % SPOTLIGHT % % % %
CRYSTALS

ILT7EAN b

FaALS0G 74LE187
7aL301 7ALS 1528
T4L502 74L5180
FALS181
74158183

A0 D WD A e D

LI
AR AR AD AR

R R
AP ON

o
w
-

piRzEy

e A o
AL RTREES

thbb
g yri ]

BIT-RATE
GENERATORS

BRI 11956
4702 12.95
COmE118 10.85
14411 1195

MISC.

Bk3asu32588

3242

MC3470
MCaBT
AY5-380C PRO
HDABSOSSP
CRTS02T

2ph

AETAIL STORE - 1256 5. BASCOM AVENUE
HOURS: M-W.F, 5-5 TU-TH. 9-9 SAT. 10-3

J m Mic Odevices PLEASE USE YOUR CUSTOMER NUMBER wHEN ORDERING

TERMS: Mhrwmum order S1000 For shppmng snd hamding iy

1224 S. Bascom Avenue, San Jose, CA 95128 B0 o Cran S0 Rub S St Oty o= ] By e

B00-538-5000  800-662-6279 (CA) ® (408) 995-5430 (i o o i s i A reavrss e s

FAX (408) 275-8415 ¢ Telex 171-110 :T‘MM| Io-t-l::\g! -.:mu‘? m."::'.. ol .uwun:t':
typographical srrors We nrserve The ngi b Bl Quanties and 1o
Copyrignt 1383 JOR Microdersces sttt marelaciure. All merchandser bt (o priov sale

CIACLE 113 OH FREE INFORMATION CARD
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PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.

CAPACITORS BARGAIN HUNTERS CORNER
ELECTROLYTIC 12VDC CAR CLOCK

ACCESSORIES & PERIPHERALS
FOR IBM

MAXIMIZE R Mernory Mubnhuncton
HAYES SMARTMODEM 12008
1IOW POWER SUPPLY

TEAC FD-558 % Ht Disk Ortve, D700
MPpt.B62 $w" FoD. DS DO
PROTOTYPE CARD

PROTOTYPE CARD wWrih Dacodeng

FOR APPLE

JDR 16K RAM CARD

EPRAOM PROGRAMMER AP525
PRINTMAX Porwiel orovier avisrtace
BAL-BOO % Mt Disk Drive. T Machankem
BAL-526 % He Disk Ortva, Alps Machaniam
MITAC AD-1 Pul Hegtn Shugan Mechaniem
DISK CONTROLLER CARD
VIEWMAX-B0 B0 Colwrny Fov Appiée Il
VIEWMAX -B0e 30 Coburmn For Appis lis
THUNDERCLOCK otficial PRODOS Chock
KRAFT JOYSTICK

60W POWER SUPPLY

MISCELLANEOUS

ZENITH ZWVM-123 18 M Gross Mowater
NEC JB120TM 20 MMz Green Moniter

BMC BM-AUI191U Cormp 13" Color Moniter  279.00
NASHUA DISKETTES #8/80 Sox of 10 19.85
VERBATIM DATALIFE DISKETTES oao0  34.96
DISKETTE FILE Holde 70 Dwharties 8.95

RADIAL AXIAL

BOv
15
Blw
16v
25v

50v MONOLITHIC

Dt a4 i |
Qa7 A6 AT

50v DISC

259.95
419.95
159.95
89.95
89.95
27.95
2995

k3yzs

H

39.95
79.95
49,95
139.95
119.9%
129.95
4995
159.95
129.95
129.95
39.95
49.95

* EASYTO READ W™
DISPLAY

* DESIGNED FOR USE IN AUTOS

+ HOURS/MIN. SET SWITCHES
MOUNTED ON BOARO

SPECIAL ENDS 8/31/85

FLUORESCENT

SWITCHING POWER SUPPLIES

FEASTIC b &)
MODEL AA 12110 ASTEC AA11150

2V @ 2A BV @ 4A
12V @ A 2V @ 2.5A
+HiV (@ L5A or -5V @ .2BA

BA if 12V not usad -2V @ 30A

1996

5% DISK DRIVES
TANDON TM100-2 D3 DD
LHUGARAT SA400L1 58/DD
MP BE2 D4/DD
TEAC FD5A5B % HY D8/0D
TEAC FDSSF Y& M1 D3/ Quuad

8" DISK DRIVES

SIEMENS FD200-8 D‘/DD
SEMENS FD100-2 5. DD

$822383538%%

105.00
163.00

100./6.00
100./8.00

100/12.00
100,/16.00

DISKETTE FILE

IF PJRCHASED WITH
B0 DISKETTES OR MORE
.56 N purchased slons

$8.9

* SMOKED ACAYUC CASE
WITH 81X INDEXED DIVIDERS

+ RUGGED, HIGH QUALITY BEST SELLING IDC CONN.
CONSTRUCTION

RtBBON HEADER SOCKETS
« HOLDS 70 B'4" DISKETTES. DS 20 .28 DS 40
WITH ROOM TO SPARE 105 2€ 1.39

1DS 2d 1.59
NASHUA DISKETTES 5% soFT secToR

RIBBON EDGE CARDS
2.25 \DE 40
COUBLE SIDED, DOUBLE DENSITY WITH HUB RINGS

BULK PACKAGED IN FACTORY SEALED BAGS OF 50. INCLUDES

DISKETTE SLEEVES AND WRITE PROTECT TABS. JOEAL FOR SCHOOLS,

CLUBS, AMD USERS GROWWE THIS 13 A SPECI.!.L FU‘RCHASE. 30
QUANTITIES ARE LIMITED. 5 YEAR 'WAR

mea

9000

« ¥

tEdulizaza
4489585248

425 Ca
LDERTAI

¥
w
Qo

DS 50

IDE 20
IDE 26
IDE 34

pin
pin
pin
pn
pin
pin
ity
pin
pin
st
pin
ﬁ
pin
pin
pin
pin
Pl
pin

Pt
=§3313383¢

UGHT EMITTING DIODES
JUMBO OISPLAYS

1-9% 100.u> MAN.72 CA X" 395
RED A 09 MAN T4 CC 3" 9%
GREEN .18 FND-500 CC.B"™ 1.49

= FMD-60T CA 5~ 145

ﬂ"!lll

(Zera Inaertion Force)

D-SUBMINIATURE

5334

DEECRIPTION

ORDER BY

9368
C‘Os 802

BOLDER CUPS

ICLF107
ICLT580
ICLBEO3E

1.50
3.96
1.80

INTERSIL

12.95
2,96
3.95

TRANSISTORS

2M2222 2% PN290T
PN2222 10 2N306S
N2908 .50 2N3904
2M2907 .25 2N1908

DISCRETE

B Ay zener

DIP SWITCHES

12.0v zenar

28
25/1.00

4 positinn
8 posltion
7 pasition
§ position

(TNS14) swhching
400P1V rectifier
200PIV 1.5a bridge
OPTO- ISOLATOR

MOUNTING HARD\NARE $1.00
ONDERING INSTRUCTIONS: INSERT # OF PINS INTO “'an”

~ RIBBON CABLE
REGULATORS

COM TAC LE ]
= * 78057 5 TOIET A6
" L 2 _35

—

TEOSK .23
FAHOEK 995
THi12K 129
7I1IK 149

36 Pin CENTRONICS

CENJS MALE SCLDER CUP

IDCEN3S MALE RIBBON CABLE

ICEMIGF FEMALE RIBEON CABLE

VOLTAGE

THLOS a9
7IL06 .78
T2 s

ORDER TOLL FREE
™ 800-538-5000  B00-662-6279..—

Copyight 1983 JOR Microdesic

CIRCLE 113 ON FREE iNFORMATION CARQ

.98

F4CIZZ 4.49

79 TACH2N 493
T4AC928 7.9
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the Name You Can Trust in
Electronic Test Equipment

CALL TOLL FREE 1 -800-543-4330

{IN OHIQ 1-800-762-4315)
{IN Hawall OR ALASKA 1-800-858-1849)

TENMAR

DROP PROOF proas i
DIGITAL .. 20MHZ DUAL TRACE

MULTIMETER ’ OSCILLOSCOPE

8 DC put impedance 10M ohm SRl =8 Two High Quality 10:1 probes Included

8 Shock-mounted LCD display : Tn B Backed by our 2-yeet limited widranty

& Overiosd protection @ Auto 2l B For specifications see MCM caislog

polarity @ Bached by owr 1-yesr ; £10, page (N

limited warranty @ For more
Bpecitic ations see MCM calslog

o e 122 - S E T 8 272320
A $200 $389%

1
32 DlGlT LCD 15 MHz DUAL TRACE
MULTIMETER B * BATTERY POWERED

nce 108 ohm -
E tranuistor teutn = , ! @ OSCILLOSCOPE
@ Overload proteciion @ Aulo z \ M Two High Cullily 10:1 Probes
polarity B Backed by owr 1-year & Tchded @ Backed by owr 2-year limited|
limitec warrsnly @ FOf more : B internal rechargoeable balterien
spactiications see MCM calslog - provide 2 hours ol Continuous operation
210, page 122 T e = without the nead for any oulside power

#72-050 s m i =" mf:ﬁ ::a?'p'.::c:'zif"m' nes MCM
.39'30 (L€ ] | 10~} . . = =3 o X

#72-3358 Swggs

DIGITAL FE »

J TENMA
a‘é';‘ég'“"cf : g 1 35 MHZ DUAL TRACE
8 Msasures capaciiors from 0.1pF i } s OSCILLOSCOPE

to 1999mFd @ Accuracy 0.5% i -mr:?nou.m, 10n% * Included

1yYpical @ Fuse protecied Y ® Back our 2-year

B Checks capaciiors v and out - W For ications swe MCM catalog
of circuit @ Backed by owr |-year #10, page 121
limitec warranty 8 FOr mors r #

apecifications see MCM :ltllog

o pn 122 L - ER =& 72.330
#72.040 s
’59-30 anch n_up'

LOGIC PROBE WITH 3{? Amp Power Supply BE sunE To CAI.I.
Rt T - FOR YOUR FREE

8 Croas neadle
mater: Displays 1 32
vollage. current.
and power kimul-

tanecusly @ Qver PAGE
curreni protecilon
@ Recognizes high, itermedisie, 8 Quiput voliage:

y DC 8-15V verlable
of low levels, pulsing modes. n CATALOG
circuit @ Compatible with DTLTTL 8 Output current !

WA one minule On Ihree mnutes 01, contmuous
MOS IC 8 Detects pulaes B Batked by our 2-

28 short s 50 ar limited wartaerty @ For
el o specifications asa L‘cu Calalag #10, page 123 VER

#72:190 $199§ #72.030 $17995 5,000

ITEMS!

We Also Have. aiuilline of iest equipment B T * $10 trwam arder 3100 crrge K oners
computer accessones. telephone accessones, )
speakers, lglevisson parts. flybacks, yokes, swilches, [~y |
fuses. lampa. capacitors, resisiors, cartridges. sty ‘cg - MECM ELECTRONICS
wirg, CAT v equipment gnd many more, Over 5 000 WSS €5 A DIVWION OF PRYMSTS SRR TRAL
Items AT THE LOWEST PRICES AROUND! ? q 4 854 £ 831 Congress Park Dinve
Carngrrily, Cno 15459
- s Y e
SOURCE NOQ. RE-13

RADIO-ELECTRONICS

-
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CONNECTORS

ALL ARE 1.8 SPACING

AND VIDEQ MODULATOR
FOR T.l. COMPUTER

Th # UN3BLY Dartagrigd BF Lae matn 11 com-
puters Conba uied wibh veo 1ources Budt.in

A.inumwn Crarame J Of 4 34l 1 gwrich

Coerata on 12 voc Mook -y U em chudeg

Er}'

COOLING FAN

Ern b M1 ow
noo3e lan kigsyurey

3" dbquare x 1 deep
2cim 2-3'f 1700 rpm

“Po-

SOLID STATE
+ BUZZER

MUALTET LR BT :étll #SMB.08L
g Q-1 vaie TiLsompaom
80.00 EACH 10 ke 1900
REVERBERATION UNIT

s a1 :

u_locmm'nl:s:a-l L}
?‘nt 10 prorchy
lrlocn

SOrAL by wils L ke i e
BoOUNte delay Sonend

Ilrﬂmsn(olohm Out

ance 3300

put Imea-
TR higs e ST TGN x 14,

: 1000 EACH SPECIAL PRICE .. 512 30 sagh
: SUB-MINIATURE 2 . &
= g - O TYPE $" PA. SPEAKER SPECIAL PRICE 3;1pmm0304$r£0
COMMECTORS DUAL L.E.D.
RED 0 for 1158
::“'m CORBECIOR L § 15 Mooersa307y $3.00 e0ch DISPLAYS 100 1or 313,00
Tty 32 — ohms cl HE
s CrommR | Ve oo ﬁ:,,’ﬁ ;ﬁ.} anctn oursase
&0 - 19 000 N H
22144 EDGE CONMECTOR DB-18 PLUG 1215 | row S e, - TELLOW 10400 $2.0¢
oa :3500:!1 :1 g m‘:wﬂl:. m-nl._ _D. u;: for $1%.00
oider 1250 ol kg L
i | e o FLAsHen Lo
2334 EDGE CONNECTOR r ) 1,23 MAM mﬂ ', m'“'.,"n.‘-".' #'3:
o e
PG sirie s L1 PARALLEL LINE CORDS RELAYS 159 0ach e
W s 122,00 PRINTER 5 BI-PCOLAR
CONNECTORS e ) FHO-S148red. 0 ¢ Pt T 4o B
MTIEOGE CONMEGTOR 5 AMP SOLID STATE 156 mach Taeedf g
PG mvi 3100 0 62k Bﬂuu;r;!"l:: iy L3 TWO WIRE OL-827 med ga
ade! da1 cabies T e 788 arch LED HOLOERS
43/ EOGE CONNECTCR & 18,7 5P Hnar couIROL 332 =~ - P @
s E PeC# PO
PG nye £4.50 soch MALE CONMECTOR s SZEZ svamh 3'/: SPEAKER i o LED
FEMALY EoTNECTON 8 10/2 SFT-2 tat 45 00 sach Wt 345 00 folwise 100 boe 15 00
gl it cueaRcLaLE
nazize 3 188 ULTRA-MINIATURE LERbOLDSH
IHINOyY 3ter $109 S YOC RELAY MacolEDarancy BT
In104 31or 3108 LO.C. CONNECTORS THREE wiRE 167 Chdr
M908 3rer 3100 Fuptiu & $2.80 e8ch 10kar $20 00 oo bL00
;':3;;; 130 Wl peesd I on B 18/ 1w “:‘..._._‘m: DWW"N L
o Hancard b0 © abie #1.50 pacn "
e Yo . F Tamo MINIATURE TOGGLE SWITCHES
TP 123 15 :: 25 MG :.;{EE PN S W"“"%':g&c‘g" £3-1 ALL ARE nar:og;upso 125 VAC
Mﬁ: 1 .RPD.T. ROD.T. N
TRANSFORMERS | 36 Pniremace 1258 § 183 ea {on-on} ﬁ':‘ﬂﬂl ?0: %“.- on)
B0 s ach »
120 von MINIATURE A d ] Sty
] & VDL RELAY Ens L0 « gl . $iMesch
o, fov SRR HEED
S, e ] T SWITCHING POWER SUPPLY puoer SRl % gk
::::t‘ oy 2w g‘fo'v vy e S.PD.T. SPD.T. D.PO.T,
Homginr U | remeremmiongemue 7y ) | S |engion | fonen) o - onond
. ma . = Hagrry hags
Tws 400 ma S100 | eqprent - ; e “l\" Ve K 1"11"2212::‘“ 170 o § 100 TVmaded trenaced n«m:;n‘
28wl 1% emis 220 00 H et i ;.q_‘, ‘ Ersnhang O Bunteng 1200 such
Wuet & 2smPr 500 CArtmT g rha [y . T8¢ sank 1109 pacn i 10 do¢ 119 00
w312y &-,”m 19 4ar BT.00 10 8r 19,00 ¥OO o 1100 DO
WALL o SO [3'*1!.: i S 100 tor $80 00
TRANSFORMERS SR T - e B ) Wier $1LM _I
P COMPUTER ROCKER SWITCH
L] e
wton fiey | 13.8 VDC REGULATED POWER SUPPLY GRADE g ,,3‘_','"""
ot ,.
Y !’- //17:4_9:7-“‘:" Thane are $00d $1ale fully ceguiaied 13 §vdc 13 ¥DC RELAY CAPACITORS h 11‘ ol 17
////;‘gm " Powge JUODASS Bogh featute 1007 sokd Liate O'lﬂﬂ"- 16 amp
| CONMLCHON fyle Datec1on ang L E Ok power %ﬂfﬂ. 200 ¥DC
% 70 ma "g ecpior U L imied COM F T "1 BT MIGH o g
(] 00 ma. 13 I, = 10 oo @ 120 v
AVDC ) 750 me 13 T 0P conalang. d amP surge UG each | Enwgrecoin 1,800 m1d. 40 VDC MINI -PUSH BUTTON
YL ) 500 ema .00 - m Tha' DUA X 1% " MIGH : 5 PR T. momantwy -
2 ?ﬂ.: 13‘!5 ms a,u el JamP constant. S smPsuige 33500 sach 13w 650 olwren 100 | aormally open
RATLVOLTAGE o IPECIALPRICE$100 085k | ¢ 400 mid, 80 VDC fod o
248 T b el Mt 13" DIA x4%” HIGH $230 | isach
et D.C. CONVERTER 7 CONDUCTOR ottt 00
% td. 50 ¥DC KEY
SPRTE VER i RAIBBON CABLE APDT RELAY by el B R ASSEMBLY
RMINALS
) u o1 M Bty 1 SKEY
Town cokor . I"B 31 DO mtd. 15 ¥DC — $1.00 sach
oot g Qﬂ %008 x 47 HIGH 3200 | contans § sges pole ncematy
|msm 18 G ﬁ ; N h i) n:k OpEn L Tehed Mediores W
el —— :m-'!u 72,000 mid. 15 VOC g
i Dnaped jo revan adienay T 00 3 % HIGH (*% "}
Gcmlum«u-mwua o IEWE Te v %mr--mgmm..w LAMGE QUANTITIES AW SB4 E % 5 KEY
s o] ENL S LT a0 ret socxeTsron kuRgLar | 195.000 mid. & ¥DC 3128 puch
00 sech 10 %rss 00 ¥1.50 sach A 756 serh ' D1A n 4k HHGH 9139 | conan § HOGM-poie nor
P Surtches MRt &b
L0 IO B LM MAIL ORDERS TO FOLL FREE ORDERS DLY QUANTITIES LIWMTED
ANGELES. CA S1OWE #0 BOR 20408 800 826 5432 MMM GaGER $10 00 METAL OXIDE
HI5 S Vrimom e Los Angeles. CA 90006 (OADER DMLY} UBA: ) D0 SHIPPING VARISTOR
213 3003000 [ (W CALIFCAMA 1900 T98-5888) FORE IGN ORDERS
VAN MUYS. CA 510RE TWE . 510010783 ALL ELECTRONIC ALASKA. AN INCLUDING SUFF ICIENT =gt JRR ST VY
421 Seputweda Bivd QR (HF ORMATION PRPING veator " mk

HIp 99808

EASYLINK MBX - 2887140

1213} 3803000

O C 008
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(METFALL ‘85 CATALOG )

JUST CLIP AND RETURN THIS COUPON

THIS MONTH’S SPECIALS DESICNER' SINGLERUDE
41_16 'mﬂ_gg continued from page 9%
16K .
4:;24 S e 111;20 put with something near a 50%
41256 o ST 6.95 duty cycle. That last restriction is
B il \on based solely on my own experi-
2708 1k=xa 450ns sK 5.95 CURRENT ence and, consequently, it's aiso
2716  2kxs 4s0n 16k 3.60 PROSUCTON subjective.

- 2732A «kxs 00ns 32Kk 4, 90 , The LM386 is used because it can
D 2764 exx$ 3000 s4x 4.50 'mm directly drive a speaker, but the

> 27128 16Kx 8 30005128k 7.50 R
2725632k 8 250ns 256x 14.95 O MoTORSA
27512 s4kn s 250ns 512k 85 00  Aemmed M bk 1

7 whole idea can easily be applied to
any amplifier. Once again, the idea

FULL LINE OFf MICROFPROCESSORS AV AILABLE Ornmcmmakg here IS .to expe‘rlmenl and. adapl
|: M 3000000 matches. | the basic principles to suit your
- ® Boos ® Weacnoens & Accamsorin 5 - own needs
o ‘ o Arbick e ﬁ 3 m‘ On a final note: Since the trem-
, . e i o> = olo clock uses the gain-control pin
e 2l - almmohv-.u:.hmom I % of the amplifier, you’ll have to
& (L] o sy il s leinlc tnin change the value of capacitor C4 in
USA CANADA order to change the gain of the
P.Q. BOX 9100 5651 FEARIER amplifier

WESTRORDUGH. MASS MONTR -‘\L OU BC- . .,
1800-343-0874 Orne match can burn You can make C4 larger to in-
- 3000000 trees. crease the gain or smaller to de-
. ¢ Prvy crease it. The range of values for
SELF SERVE STORES LOCATED NEAR YOU. JUST CALL... 4 \\d/ C4 can go from about .1t0 500 mi-
WESTedAOUGK, MaSS OTTAWA ONY HROHECN. AU A crofarads. But, don't go any lower
BELLEVUE. WASH. TORONTO: ONT. cALaaRy ALTA than .1 ufF because you'll be cut-
L MONTREAL. QUEBEC DOWHSYIEW, ONT. VANCOUVER, B.C. tlng into the bottom-end frequen-
731-7441 630-0400 438.332) Cy response. R-E
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( oy i
ACTIVE " DeVICED How to live

RECEIVING | J SESEEGLLIL | with someone

ANTENNA who’s living

L]
Gives excellent reception, 1 with cancer.
H 50 KHZ to 30 MHZ. [ BLABIER%W e :% Nedwmsfﬁ% when one person gClS
New MFJ-1024 Active Recolving T S Mm% | cancer, everyone in the family
Antenna mounts outdoors away from CPLANS 81000 BLSIK . KTIFLAKS  $69.50 !
alectrical nolse for maximum signal. PLAgalASTng G - Very intimidating and affectve 510 10 suffers.
Glves excellent recaption of 50 KHz gy e L $99.50 Nobody knows better than
o 30 MHz sig:ars Equivalant t¢ wire ITHIt . PLANS . 31000 (TMIK . I(.I'a‘Pu.NS sasso we do how much hclp and
tundrads of feet [ong. Use any SWL, RUBY LASER LAY GUN — Iniense viible 1ed beam burms and 3
MW, BCB, VLF or Ham receiver. f e aoesL of meais MAY BE HAZARDOUS. understanding is needed. That's
InHw r:pwg;nol;t r:oaga gordaampt|t|t1;;a I5-: TN EARBON OIOXIDE BURNING, U T3iN Deviead 8 %1 | why our service and rehabili-
B or duces 7 ROOUS. i i
prevents receiver overload Sa\vllch he- S LCS Ail Parts Avalinbie rmcg’m:ﬁﬁg-%. 51500 faLon pwam? cmphasnzc
o S e e e [ visiaLE ELASERLIGHT GUN mnwum“m the whole family, not just the
attve antenna. Gain control. “ON i Lhos Plang,. 1ooorxu & Assembied Units Avaiisbi cancer patient.

LED. Remote unit. 3x2x4 In. Control, | | E MIPULSED LASER MIFLE — Produces 15.30 wall intra-red

Among our regular services
Bx2x5 In. 12 ¥DC or 110 VAL with paSs SA DS :
optional adapter, ﬂgfnnsmt’&*ﬁat?ﬁ?&&%’ﬁ&n uﬁ-’&%‘f wc. pmﬂd‘ qumtion and' .
MFJ-1312. $9.95. 19, ek, Graa — Yovides anSxcedentS0UTH O monex guidance to patients and families,
51 29 a5 Bz pune sso0usczk. ke suso|| transport patients to and from
U SNOOPER PHONE -. Allows use: locathis preneses andisien | | reatment, supply home care
=il ] i without phone ever fingiog } el .
Order from MFJ and iry It. If not delighted, E B2, o .um‘-mnt."m ,;ggg irems and assist paligntsin their
return withln mda‘rs for refund (tess shipping). | | I8} FGRG mn?zmmmgsog MIKE = st devce ciarty| | FCTOMN 10 everyday life.
8 One yuar unconditional guaraniss. (F] transeruts et Over MMl Suott Lnsibes, powesful Life is what concerns us. The
= Order today. Call TOLL FREE BDG-847-1500. WETI.  Plns . $700 MFTIK. Punsait . 34950 =k
z ) WIRELESS TELEPHONE TRANSMITTER ~ s bon | | - Life Of cancer patients. The lives of
2 Charﬂe VISA, MC. Or mail check, money order. I | BBl S e e one mal. st of automs ! s
& Writa for tree calalog. Over 100 products Ol vwPMs. Pu 5500 VWPMSK Panyii 539 their families. S0 you can see we
5 CALL TOLL FFI E 300-547-1 CITHR | M ;gg:g:t%&:‘f;mg{:;gm?& “‘°°“2"": are even more than the rcs;tlearch
Call 601-323-5869 In Miss., outsids continental - oy : - OFganization we arc 50 we
w TAT2 Ptang 4500 TAT2K L ]|
& | Usa toch/order/repalr Info. TELEX 53-4500. Ot ghond opanor onrs IO Tachicims e svaiebied- 11 | KNOWN L0 be.
ENTE RPRITS!ES Aujthes T“"“mmw"&“m&“ No one faces cancer alone.
INCORPORATED MO, Via, MC L0010 INFORMATION LINLIMITED 3
\_Box 494, Mississippi State, MS 39762 J L gt LS . He 0003 TSN BT Y fTob) AMERICAN CANCER SOCETY
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AADIC-ELECTRONICS

-
L]
F -

SPARTAN &cionics i

GP\'\' Ma;,

aTME D= D

(516) 499-9500

6094 Jericho Tpke.
Commack. N.Y. 11725

JEARALD LCC-48 COXVERTER
JEARDLD LEC#1 remole

PHILIPS CV-100C CONVERTER
WAYDLUME CONTROL
PHILIPS CTCSA CORVERTER

WINEGUARD
ANTENNA ROTOR WR-5000
HOME TV ANTENNA
MAFRINE TV ANTENNA

_... §=
. 1.

FRES £38 B3
/2% BBR 82

TUgA
CWU-40 BLOCK CONVERTER
Cv1)- 1000 BLOCK CONY

COAX CABLE 59/1) 500"
ROTOA CABLE 24 500'

BEC
DM-10 L0
]

DM-25 79
DM-40 &9

KMAN
DM-45
DM-13
DM-TT
CM-20

BBl

T

§02  PFNSD 559

108 BlOMA 1689
5504 79

BiX
P B0 HI4 PN 300 339
26802 a7 m 39
215 140 116 54
2818 1 1042 13
145 336

POCKET TECHMOLOGY. INC
LoguScnpe 104
w Froke e
o Prodes 555

REI32 TRARSMIISION Ling TELTIX
M35 pgrl et accesvon Duel coioe LEDS (e
o} Jpmpart gmf Caut o 1165 %5

- F J-B-F J—Tg]

PELIPY ECO GEMICOROUCTINS
Wi e 3 compigte g of ECS raplacimer] urion-

Saciory far B your #Cinet s
—INSCOUNT PRICES—
105 [EQUrY) 1156 HE-)
ECG (EQUY] 18 i3
ECG (EQURY) 4018 »
ECG (EOUN ) 507D ¥ |
COMNELTOAS
R5-23C (SOLDER TYPE)
Mate 3150 Frern §1 94
MG Male 3.95 pir 10
WK Myir 9 50 par 10
L My 2 30 par 70
LA Mg 2 54 par 10
GENDER CHANGER RSTX2 .1l 15 %
GEMDER CranGER RS2 F-F 19.9%
TECH.3MRAY
Paar- Sirpper 180; HEs
B Sheowar 2ac: 343
P ddas B &S
Iralant Chler §ans 11b
Ken-l 6o 1
LK Bar 138
Zate-Charge V5az 1]
Bua Stufl Bar LR
21]
Poctarl Dca #s  WesDel 3
Lagee Prode ] iy Cieea »
Body i § ey (B »
Dy Decy U Dy Rowviete n
W PAWTER CABLE mn
SAKKTA 127 ALISE R 1AM TOR 13
1T GREEN MONITOR 3t ]

TERITH 123 1T COLOA

COMPOSITE AGE AUDILH RES o]
WATES $aARTMODEMS

300 ALY )

1200 300 BALD 59

1200H [NTERMAL 18N} ?15'1

Discounis

{516)
499-9500 498 9.§

Mon Th TuWF
9:30-5
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RADIO-ELECTRONICS does not assume any msponslehy for arrors that ma

In the Index below.

y appear

Free Information Number Page
257 AlS Satellite 36
108 AMUC Salbes. 42
16 AP Products .26
5] Active Elecironics 122

Advance Elecironics . 23.24.25
LDé Advanced Computer Products. .17
107 Al Elecironics 121
g Amazing Devices 122
o6 Ango Electronics 6
B Appliance Service , .3
o4 Automaird Products Equipmenl 103
ki BAK Prechion . .CV3
9% Bechman Industrial 17
- C.OM.E. .88
- CIE. 23
5 Chemironics - k]
— Command Productions. . 46
Ll Communications Electronics . 3
— Coop'y Ssteillte DNgest 14
127 Deco indusicies . 36.37
pLl] Deltax Dynamibc, 37
-—_ [Yck Smilh Flecironics . A6 87.48 89
273714 [Nchl Engineering . 97.99
52 INgi-Key . 123
57 Digitron 106
1o Dokny 109
m ELPALC . . 106
5 Electro Industries .93
169 Fleciro Msnia 37
70 Flectronic Salvage Parts. 92
0 Electronic Specialisis 116
- Electronic Technology Todsy D2
- Elkecironics Book Club | .57
10 Elephan! Ele¢tronics. k1)
1 Etronix . 923
100 Firestik I0. .47
250 Fluke Manufacturing . 7
= Fordham Radio 15.CV4
— Granlham College of Engineering .. .91
157 HW Sams. .22
— Harbor Freighl Salvege . LM
s6 tHesth 7
— ICS Compuier Training . 46
—_ ISET 11D
(%3 J& W, ilg
13 JDR Microdesices 118119
114 Jameco 112,113
124 James \alier Satellite Rec. Ek)
13 Jensen Toolks, 14
258 Kepro Clreult Systems . .47
263 Krucier Technoiogy 117
87 MOCM Electronics 120
105 MEJ . 1 Y
255 Mark V. Electronics . 115
-_— MeGraw Hill Book Club. W74
67 MeIntosh Labs o ¥
178,276 Morning Distributing 3T
117 Mouser . ...l Ll 42
—_ NRI .8
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NTS .

New-Tane Electronics .
Pacibc Cable
I'anaviee

Panasonic .

Phitips ECG .

Phoenix Flectronkes
RAG Flecironics
Radic Shack

Rames

Rhoades .

Saratogs Flectronics.
Simpson

Sintec .

Solid State Sales
Spartsn Electronics |
Symmeiric Sound
Tekironlx .

LS. [nstrument Rentals
Wm B Allen.

1

14

110

.38

116
124

Gemsback Publications, Inc.
200 Park Ave. South
New Yark, NY 10003
{212y T77-6400
Chawman of 1he Board:

M. Harvey Gernsback
President: Lamy Steckler

ADVERTISING SALES 212-777-6400
Larry Steckler
publisher
Arline Fishman
advenising cogrdinator
Shelli Weinman
advertising associate
Lisa Strasuman
credit manager
Donna 5ala
credit associate
Naomi Matlen
advertising assistant

Sates Offices

EAST/SOUTHEAST
Slanley Levitan
Radio-Etectronics

200 Park Ave. South

New York, NY 10003
TY0428-6037, 212-777-6400

MIDVYEST/BexasArh snsas/Ohla.
Ralph Bergen
Radic-Electronics

540 Fronlage Road—Sulte 325
Northfield, IL 60093
F12-446-1444

PACIFIC COAST/ Mountain States
Marvin Green

Radio-Elecironics

1533 Marrison St.—Suite 227
Sherman Ouaks, CA 91403
818986 -2001
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Quick...
who makes the scopes
at out-tech the competition?

¥
prédnl T
| ]

Now...up to 150 MHz SRR
Compare these features and performance specifications.

Bright 20kV display [© SWEEP TMEDN Dual
(12kV on 1570A) A 2 independent
with illuminated | limebase

graticule. :

TRUE
SENSITIVITY

Y

e
2L

:

o Five times mare

» +2% VERTICAL AND —‘ sensitive than
HORIZONTAL ACCURACY | mps1 competitors.

= V-MODE DISPLAYS FOUR
UNRELATED SIGNALS

« SOFT-TOUCH, LIT
CONTROLS

= 500 ;,¥ CASCAOE
SENSITIVITY

= CHANNEL 1 BUFFEREO
GUTPLT R

Fourvertical inputs
with 8-trace display

Compare all of the feotures and performance benefits Y DYNASCAN
with any scopes in their price range. See your locol o :'K Al corPoRATION
stocking distributor or contact B&K-PRECISION. 6460 West Cortiand Sireet » Chucogo, Ilinors 60635 » 332 883-908"
F ' IRmonons Sk, b460 W Cortiond 88 Chweagn. L 808!

#Not 1570A m_m.mlmgm
X FECIRCLE 77 ON FAEE INFORMATION CARD "™ 0™ Ame1eon et s Expocin Rsmdmu e
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Model DCM-802
$7995

32 Digit Capacitance Meter

8 ranges with full scale values to 2000 uf
FEATURES « Broad test range - 1 pF 10
2000 uF « LS| clrcuit prowdes high
reliability and durability « Lower power
consumption « Crystal lime base

+ Protected from chaa%d capacitors

« Frequency range - Mz 10 8 H2

ABX FOR FREE CATALOG. m m
Money orders, checks accepted. C.0.0."s require 25% deposit.

Fordham

260 Motor Parkway, Hauppauge, NY 11788

Model DYM-834

$4875

7 funclions, 32 ranges.
Transistar measurement
included.

Modasl DYM-638

$7995

11 functions, 38 ranges.
Includes loglc level detector,
audible visual continuity,
capacrance and conductance
3% Digit Multimeters ™Measurement

FEATURES « DC Yoltage 100 uV - 1000 V « AC Vohtage 100 uV- 750 V « AC/DC Current
200 uA - 10 Amps « Resistance 20 Megohms « Capacitance (DVM 636/638) 1pF - 20 uF
« Overioad Protection » Auto-decimal LCD readout » Polarity indication « 30 our
battery life with 9¥ transisior battery « Low battery indication

Model DYM-638

$6275

8 tunctions, 37 ranges.
Capacitance measurement
included.

] muﬂ!ﬂuﬂh&:mm

FOR ORDERS |
Toll Free T R $450
B251-500 . ...t it $650
800-645-9518 | = i s
In NY State 80D-B32-1446 | $1.001 and up U $1500

Wwww americanradiohistorvy comm
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