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TEK

22183A/2215A/2235

DUAL TRACE OSCILLOSCOPES

Now! Tek quality

THE ANSWER

BY ANY MEASURE

and expert advice

are just a free phone call away!

The industry

standard in CRT Display controls
performance. are Hexible and
Cnsp. easy-to- easy to use. Sep-
read, bright CRT: | arate intensity
14kV acceleratng | controls reduce

tential, provides
igh wnting rate

bigoming in alter-
nate sweep mode

and small spot Focus tracking
size, Fuli size 8x10 | minimizes control
cm display tor adiustmen! and
measurement BEAM FIND elimi-
acCuracy. nates confusion.

Vertical sys-

tem provides
measurement
assurance. Flat
transient response
and high accuracy
ensures true
reproduction of
your signals. Fast
nsetime and high
bandwidthis weil
sutted for a vanety
of measurement.

Perform delayed
sweep measure-
mentis accurately
and easily. Bolh
sweeps can be
dispiayed alter-
nately making dif-
terential measure-
ments easy and
accurate {1%).
An interlocking
SEC/DIV control
simpliles sei-up.

Stable hands-otf
lrigﬁ;ring. P-P
AUTO detects sig-
nal peaks. then
sels the ngger
{evel tor you. Dis-
play asynchronous
S1gNals usin
VERT MODE trig-
gernng. Indepen-
dent TV field and
hne selection

Front panel laid
out! by function
for ease of use,
Color coding aids
the user In opera-
tion. Functions
and modes are
placed iogically.
All nomenclature
is clearly labeled,
and protected
behind a scrateh-
less Lexan surface.

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

The cost: just $1275 for the
22134, $1525 for the 22154,
$1750 for the 2235.1 Even at
these low prices, there's no
scrimping on performance. You

have the bandwidth for digital

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

You can order, or abtain
literature, through the Tek
National Marketing Center. Tech-
nical persannel, expert in scope
applications, will answer your
questions and expedite Gelivery.
Direct orders inctude comprehen-
sive 3-year warranty”, operator's

il
L
L™
L

1-800-426-2200

manual, twa 10X prabes, 15-day
retum policy and worldwide ser-
vice backup.

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

In Oregon, call collect:
(503) 627-2000.

Or write Tektronix, Inc.
P.O. Box 1700
Beaverton, OR 97075

Tektronb¢

COMMITTED 7O EXCELLEMCE

Copynigh ® 1985 Tekdronix. Inc. Al nghits resarved #TTA-430-2 tPrica F OB Beawerton OR. "3-year warranty mchuckys CRT,
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| realize that what you are about to
read may seem incredible. | ¢can un-
derstand, But occasionally there are in-
deed bargains and opporiunities that
only come once in a litetime. I'm con-
vinced that this is one of them.

By Joseph Sugarman, President

The computers we are oftenng are not out-
dated rebui models from a company that no
longer exists but brand new computers from
an exrsting substantial company that prowdes
sarvice and support,

Theunt'smonitoris a 12" green phosphor,
80 characters x 25 ines bit-mapped graphics
display with 640 x 300 ponts. I you know
anything about Computers this one piece of
hardwareisworth $500 dself. The dispayis 50
beautihul when R disptays either text or graphics
that R will probably far surpass anything you've
seen {0 date.

There aretwo 5% " 400KDb disk drives. a tull
93 key ASCIl keyboard including 17 funchion
keysand numsric pad., a 128K memory, stan-
dard printer and communicalions ports {two
parallel and one sanal), a reallime clock with
battery back-up. and it is a Z80A-based systern
inadual8-bit format thal actually operatestaster
than the IBM PC. The unit also reads Kaypro
and DEC Rainbow and all CP/M floppy disk
formats.

ADVANCED SOFTWARE

The unit also comes with advanced com-
munications software which provides
automatc dial-up accesslooutside computer
services or direct connection toanear by host,

The operating system that comes with the
unit i the powertul CP/M Plus—an improved
release of CP/M which les you use more
avalable software than eventhe IBM. You have
access 1o hundreds of popular software
packages including word processing. spread-
sheel, data base management. accounts
recewvable. biling, general ledger, chent ac-
counting. engineering. stabshcs. project
managemeni and dozens of other programs

The entire system, complete whh monitor,
two disk dnves, 128K memory. operating
system and keyboard selis for only $499, That's
oght, only $499

We realize Ihat the thought of buying a
professionat-gqualty computer for onty $499

may raise serious questions. Why so cheap?
What about sernce, warranty and repair? Let
me address thesa concerns

The manulacturer makes and sells high-
resolution computer terminals to other com-
puter makers for thewr expensive high-quality
systems. Their lerminals were s0 poputar and
were S0 well accepted that they thought they d
getinotne roften, dog-eat-dogconsumer per-
sonal computer business which, as you might
haveheard. has clamed dozens of casualties.
But this manufacturer decided not to become
ona of those casualtes and sold us all his
inventory

MAY HURT OTHERS

The only thing the manufacturér won'tlet us
do 1s mentien his name in this advertisement
nor mention the name of the unit as it may hurt
many ol the other retailers who have sold this
unit for thousands of doilars.

The limted warranty is a full 30 days and if
anything goes wrong with the unit aftér that
lime, warranty repairs are as easy as sending
your computer totheclosest participating ser-
vice organtzalion or éxchanging the unit's Cir-
cuit boards with an overmight delivery service.
Themanutacturer is a substantial company and
commutted to senacing this produet. In fact, if
sanice s aconcern, why not gettwounits and
use the second for a backup?

There is also one big plus. With each unit,
we'll give you a 2-week thal peniod. If. dunng
that time, you are not completely satisfied with
the operalion. pertormance. value or eventhe
Io0ks of the unit, youmay return t in its onginal
carton, tor a full $499 retund

So that's our ofier—a brand-new, pro-
tessional-grade compuler system with the
hardhware and ophonal accessories thal you'd
expect from olher systems costing more than
$2,500—all tor only $499. There are no sifings
attached, nothing elsethat you must Duy or pro-
mise 10 buy in the future. It's just that simple.

SOFTWARE AVAILABLE

JS&A also selis a complete line of Software
and cansupply you with the tamous word pro-
cessing Wordstar program complete with Mail
Mergawhichiets you mergé your list of names
and addresses onlo standard form leftersand
which converis your unit im0 a professional
word processor when you add a letter-quality
printer—all tor only $298 whichis far below the
%500 manutacturer's st prce fof this program.

COMPUTER
BARGAIN

You won’t believe what you can
now get for $499. How about
a $2,500 computer system?

The $499 professional-quaiily personai
computer has two disk drives, 128K
memory &and a high-resolution green
monitor, The photo also shows

the optional software.

Ityou also order the Wordstar word process-
ing program, we'll alsothrowin, tree of charge,
DR Graph' from Digial Research atno extra
charge. This handy softwar@ program s a
powertul graphics package thal lets you con-
vert your data into ine. bas, and p#e charts as
well Bs step and scatter plots. And it's $0 sim-
pie 10 do with our computer.

EXTRA BONUS

And as an extra software bonus we'll even
add, free of charge, the Multiplan spreadsheet
program which, in my udgment. 15 one of the
eastest 10 use angd most powertul of all the
spreadsheets Infacl. /nfoworkd Magazine once
pave itthe Software Product ofthe Year Award.

Samply by purchasing the Wordstar progyram
al the low pnce of $299, I'il throw In, free of
charge, the DR Graph and Multiplan software
which alltogether give youthe capabiltylouse
your computer asa tull-blown ward processor
and a spreadsheet analyzer along with its
graphics and strong communications
capabilhes. Butihere's more. Order the Word-
star program and 1'll also include absolutely
frea, CBASIC —a programthat helps you easdy
Create YOUr OWn programs.

There @ a good chance that the 500 com-
puters we have will sell out quickly. So JS&A
reserves the righl 10 return any order and the
righttofillthe orderstorthe computer and soft-
ware first

But please act now. Becauseoithelowcost
of this offer. | cannot accept credit cards or
C.0.D's. Simply send your check or mongy
order for edher the Computer hardware of the
hardware and sohware using the order
numbers shown in parentheses (IL residents
add 7% sales lax) plus $25 for postage and
handling. Send your order to: JS&A Speciai
Computer Offer at the address below.

Special Offer Computer (604800) $499
Wordstar and Bonuses (604800} . . . . .299
Nole: A list of oiher popular software will be sent with aach

unit. Add $25 for postage and handling

5), INPRODUCTS
CA &

Dept.RA, One JS&A Plaza
Northbrook. lllinois 60062

(312) 564-7000
©ISBA Group, Inc. 1985
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N RADIO-ELECTRONICS

Save up to $220 on scanners

with these valuable coupons.

See our tull page ad in SCAN; to find the
scanner of your choice. Then send in the
money saving coupon with your order and
payment Hurry, offer expires August 31, 1985.

COUPON COUPON

SAVE $45.00
Bearcat® 260-H

8-Band, 16 Channel Mobile scanner
Regular Price $274.00
Now only $229.00 qius $7.00 shigoing.

This coOuDoh must be included mtw« &repdd ofder. Cradi casde and Quantity
ducounum exciuded from tnh I8 undonur onn?plidordou mailed

COUPON

directly to G
Artar, Michwgan 4!106-1045 u SA Couwﬂunires N-Kl"" 31, 1985, Coupon
may not be used I conjunction with wny Diher ofter lram c«nmunmrm
Electronics Inc. Limit one Coupon par scanmer,

COUPON COUPON COUPON

SAVE $35.00
JIL SX-200-H

Muiti-Band, 18 Channel, No crystal scanner
Reqgular Price $189.00
Now only $154.00 pius $7.00 snipping.

This coupon mual ba inciuded with r&lm orger. Credil carde and Quantity

discountas are ez cluded from this offer 'r valid only on D'CDlud O08rs mbed
w0 Communications Electronica g, P.Q) Box 1045 n?t SCAN, Ann
\chigan 48 106-1045 L,5.A Coupon expires Auguat 31, 1988, Coupon

?lv 70l be uked I conlunciion with 4ny Othee ofer Irom Communicationa

HCtronics Inc. Limit one coupon D8 BCanndr.
COUPON COUPON COUPON

SAVE $25.00
Regency® MX7000-H

10-Band, 20 Channel AC/DC scanner
Regular Price $449.00 InE
Now only $424.00 ;s 57.00 shipping.

Th|lcouw\mullhilncludwwﬂ°ﬂ‘lw&mam Credit GArde wnd qQuaniity
o-mmtlme:clmd from thia offer 'of vl Onky on prepaid orders mauled

P.0. Box 1045 - Depl SCAN. Ann
Artor, Mcmunn 43100»1045usxc:¢u updm August 31, 1985 Coupon

may nol be used N Conjunction with any other ofter feom Communications
ERctronics Inc. Limit oné cOUPON per scanner.

COUPON COUPON

SAVE $15.00
Regency® 230-H

6-Band, 30 Channel, No crystal scanner
Regular Price $169.00

Now Only $1 54.00 plus $7.00 shipping.

This coupan must b included wt ripaid of dar Crecm carde w quantity
discounts are eaciuvded komthuo‘?:‘ tor walbd only mailed
droct lo(‘gm nications Elecironics Inc, P.O, scau. Ann

an 45108 1045 U S.A Coupon nD‘res a\u ult .'! B35 Coupon
may nai b uRed IN CONJURCHEON wilh @y cther ofter from Gommunicalions

COUPON COUPON COUPON

™

Al COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division
P.O. Box 1045 D Ann Arbor, Michigan48106-1045 U.S.A.
CallBOO-USA-SCAN oroutside U.S.A. 313-973-8888

COUPON COUPON

SAVE $40.00
Regency® 260-H

8-Band 60 Channel, No crystal scanner
Regular Price $249.00
Now only $209.00 s $7.00 shipping.

This coupon must be mmdudmlhgom&onl-dormr Cradil cards atd quaniny
chacounts /8 axcivded irom thik ofte @ vatkd oity on D'mnd Qroars muiled
directly to Communicstions Elecironics int., P.O). Box 1045 - Dapt SCAN, Ann
Arpor, Michigan 4.310&1045 U.B.A Coupon sxpires auqu.t:n 19&5 Coupoch
may not be vied N confunction with any other offer Irom Ccpmmunlcmona
Electromics Inc. Limit one COupon Dar scanner.

COUPON

COUPON COUPON COUPON

SAVE $30.00
Regency® HX-650P-H

with 4 AAA batieries carrying case and 6 crystalcertiticates
Regular Price $124.00
Now Only $94 00 pius $10.00 shipping.

Thie Loupon must be included wnclou &emldorcm Cradit cards and quantity

uuscounuarn cn:luclacllrcm thh ar val onlvo'n mn--d arders mabed
directly to nc., P Cept. SCAN, Ann
Arbor, Michgan 481081045 LAA Coupon ezDiren Auﬁunai . 1985 Coupon
may not b used N COMUNCHION with any other olfer Iroem Communicationa
Etectronsca Inc. Limit one coupon per scanner.

COUPON COUPON

SAVE $20.00
Regency® Z45-H

7-Band 45 Channel AC/DC Scanner
Regular Price $199.00
Now only $179.00 pius $7.00 shipping.

Thia coupon mutbomlwodwrnﬁou&onlldorder . Crwdit cards and qQuantity
discounis are sacivded from Ihis o & valid onl\fon D'l O dor3 mled
directly 10 Communicatyne EWCtronics Inc, P.O. Box 1 SCAN, Ann
Arbor, Michigan 481081045 L.8.A Coupcn 8xPhres kuquﬂ 3‘ 485 Coupon
may nol be used N CONURCHON with BNy ulhlr offer trom Communicailons

CUPO . COUN
SAVE $10.00
Regency® Z10-H

8-Band 10 Channel, No crystal scanner
Regular Price $149.00
Now Only $1 39.00 plus $7.00 shipping.

This coupon mual be ncluded mw&lmmm Cradil carde and Suantrty
discounts are gxciuded from this 'or valkd onty on e epaid orders mailed
direcily to Communicationa Electronkcs i, P.OL Box 1045 - SCAN, Ann
Arbor, Michigan 481081045 LS A Coupon umrcsA ual 3%, 1985, Coupon
ma¥ nol b used in conlunction with any olher offer from Communications
Elecironics in¢. LimH one coupon per Bcanne:.

COUPON COUPON

COUPON

COUPON

COUPON

CIRCLE 79 ON FREE INFORMATION CARO
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BUILD THIS 49 SEE-IN-THE-DARK VIEWER RADIO
With this infrared viewer, you’ll never be in
the dark again! Roberl Grosshlat| 84 aro]'klglgjf):?oonlcﬂie

59 BUFFER/CONVERTER FOR YOUR PRINTER cabinet. Richard D. Fitch
This is no standard 64K printer buffer. It's a
serial-to-parallel and a parallel-to-serial VIDEO
converter, too. |t can even be used to program| 12 VIDEO NEWS
EPROM?s. Bill Green A review of the fast-

67 PC COMPATIBLE COMPUTER chan |r'|g video scene.
You can put together a computer that’s David Lachenbruch

compatible with the 1BM PC without paying
IBM’s price. And since the motherboard can 53 :",OOK”:%_U'; YOUR:CR
be bought already assembled, anyone can do t's not difficult, but the
it! Elliolt S. Kanter more equipment and

75 PC SERVICE services you have, the

more complex it gets.
Now you can use PC foil patterns right from e D S

: Carl Laron
the magazine page!
90 SERVICE CLINIC
TECHNOLOGY 16 SATELLITE TV Troubleshooting sync
Signal scrambling and the TVRO industry. problems. jack Darr
Bob Cooper, Jr. 91 SERVICE QUESTIONS
57 ALL ABOUT ELECTRIC SHOCK R-E’s Service Editor answers
The medical effects of electric shock on your yaur questions.
body.
Ray Fish, Ph.D., M.D. COMPUTERS
80 ROBOTICS following COMPUTER DIGEST
Building a robotics lab for your experiments. paze B0 Digitizing tablets, and
Mark ). Robillard more!
CIRCUITS AND 63 COMB FILTERS FOR YOUR TV EQUIPMENT

COMPONENTS All about comb filters and how they’re used to REPORTS
derive RGB signal from NTSC composite video 38 Global Specialties

to improve system performance. Oscilloscope Multiplexer

Neil W, Heckt

72 DESIGNING WITH DIGITAL IC’S 44 Hayes Smartmodem 2400
An introduction to the flip-flop.
loseph ). Carr DEPARTMENTS

86 DRAWING BOARD

Using dynamic RAM's successfully. 112 Adverlising and Sales Offices

Robert Grossblati 112 Advertising Index
88 STATE OF SOLID STATE )
A new P-channel conductivity-modulated FET. 113 Free Information Card

Robert F. Scott
opedjfiscg 32  Letters

93 Market Center
6 What's News

RAadio-Electronics, tlSSN 0033-7852) Pubkshad rnoolnfy b\r Gernsbace Publicalons, Inc., 200 Park avenuce South, Mew York, NY 10003, Second-Class Postage pi 8l New York, NY and
3odmonal maskng offices S d-Class mail suth Ottarw. Conada One-year wbsmpwn raie ULS.A, and poasessions $15.97, Canada $20 97, al other countries $23.47 subrscophon
nfdersoavablenUSfundscﬂy,nmemmmthosul otdetuchoamrmmlu S.A.blnk Single copees $1.05, € 1985 by Gernsback Publicalons, inc Al fights resermd Printed in U S.A

POSTMASTER: Please send address changes 1o RADK)-ELECTROMICS, Subscrpton Depl. Bax 2520, Boulder. €O 80322
A stamped sell- acdisssed envelops musl accompany all submitted manuscnpts and or rmwork of photographa i their retum h devrad should they be ryectsd. We disclim any respon3iiily 1of the
Ioas oF damage Of MANUSCNRLE And oF ArtworK of phatogrRphs whibke I OUF potsession of otherwise
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RADIO-ELECTRONICS

E

COVER 1=

Did you ever wish that you couid see in
the dark? You can’t, of course, because """"'“
your eyes are sensitive only to visible light.

But with the see-in-the-dark viewer that
we’ll show you how to build, you'll be able to change that.

The viewer uses a special image-converter tube that is sensitive to
infrared light and translates infrared wavelengths to visible wave-
lengths. In that way, it can be used to widen the visible portion of the
electromagnetic spectrum. In other words, you’ll be able to see
objects illuminated with infrared light. The story begins on page 49.

NEXT MONTH

THE SEPTEMBER ISSUE 1S

ON SALE AUGUST 6

AUTOMOTIVE ELECTRONICS

Both under the hood and in the passenger compart-
ment, your next car will contain a lot of electronic
wizardry,

BUILD AN IC TESTER/ANALYZER

This handy device will let you test IC’s and digital
cirCuits for proper operation. It makes a great teach-
er, too.

HOW TO DESIGN PC BOARDS

Making a PC board can sometimes be difficult. But it's
not as hard as doing the board design! We’'ll heip
make it easier.

BUILD A 64K PRINTER BUFFER
We continue with construction details for the buffer
and the EPROM programmer add-on.

The computer-controlled weather station we prom-
ised in this space last month will run in a future issue
of Radio-Electronics.

— emmm
A5 8 EO0ACE lo readery. Flisdig-Ebectroncs publishes avaitable phlns of In
nd scentific B lechnoiogctl dinelopments. Because O possibie wnlncet n N
workmanshin Wil by readers. Rade-EHCHONCS disclaims any responsdity br t
DrOtecTs Dased UPon OF from DUNS OF informanion pubkshed i s MBJazng

Since some o the oqun il and circuilry descr.bed in RADIO- EI.ECTNDNICS may reiate 10 Of bl covernd by U.S. pDalents,
RADIO-EL ECYHONICS disclaims any labidy ke the g v

iy Eocﬂs. techniques
-uy i ol malenals and
proper f h:rm'mg o reader-bull

SQuipment OF oy, and suggests that anyone nbénesied m luch D'Ouecls consult B paten! atloaney
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by the makmg, uSng, o S#Hng of any such

Radie-
Electronics
Hugo Gernshack (183419670 founder

M. Harvey Gernsback, editoran-chief
Lasry Stechler. EMF. CET, publisher

EDITORIAL DEPARTMENT
Arl Kleiman, edilor

Brian €. Fenton,
techrical pdlror

Carl Laron, WE2SLR.
associate editor

Robert A. Yourng. assistant editor
lulian S, Martin, editorial assocuate
Byron G. Wels. editoriat associate
lack Darr. CET, service editor

Robert E Scol.
semicondyuctor editor

Herty Friedman,
communications editor

Earl “Doc® Savage. K45DS,
hobby editor

Bob Cooper, . satellite-TV editor
Robert Grossblany. circuits editor

David Lachenbrach,
contributing cditor

Mark |. Robillard, robatics editor
Bew Isaacson, editoriat assistant

PRODUCTION DEPARTMENT
Ruby M. Yee, production manager

Robert Al W, Lowndes.
editorial production

Karen Tucker, advenising produchion
Geofirey 5. weil, production iraffic

CIRCULATION DEPARTMENT
kcqueline P. Weaver,
circulatlon director

Rita Sabalis.
assistani Circulation direcior

bcqueline Allen. circuiation assistant

Cover photo by Robert Lewis

Radio.Eleclronics §s Indexed in
Applied Science & Technology Index
and Readers Guide 1o Pertodical Liter-
diltire.

Microfilm & Microfiche editions are
avalable. Contact circulation depart-
menl for deigils.

Adveetiing Sakes Offices lisied
an page 112,
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Confidence is knowing your system
has an ace in the hole.
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We bet the Fluke 88404 is the right
S¥a-diglt multimeter for you.

ItS easy lo program and operate, and it's
easy 1o integrate into your system. The 88404
is versatile; il your system changes, your
DMM doesn't have to.

You get the functions
you need. With £ -

Al
|

4

:

gl

N B
the best accuracy and fastest
reading rates in its class.

You also get the security of Fluke’s
Support to help bring your system on line
quickly. Plus reliability and long-interval,
in-ptace catibration for reduced down time,

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

Add it up, and you've gol a great deal on a
5¥%-digil rack-mounlable BMM. Why gambie
on anything fess?

For more information, contact your local
Fluke representative or call toll-free
1-800-4265-0361.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

Fluke 88404

Aryrenen) Yol (hme, g
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WHAT’S NEWS

New D-cell charges itseli

A new D-size battery offered by
MJR Co. of Phoenix, AZ, carries its
own built-in solar panel and will
charge in bright sunlight at half the
rate recommended for charging
conventionally from a wall plug.
Since each cell charges individu-
ally, the cells will charge whether
they are connected in parallel orin
series.

The new cell is claimed to have
an exceptionally long service
life—up to 1,000 full cycles. (Aver-
age use is said to be about 500
cycles in five years.) Voltage rating
is 1.2 at 1.2 ampere hours, and the
cell can be stored for years—re-
gardless of charge state—with no
appreciable loss of service life. Itis
priced at $20.

THE MR Ni-Cad SN2000 SOLAR RECHARGEABLE D-CELL, which in bright sunlight will charge
ai half the rate recommended for charging it Irom a wall plug.

Author of Rider Manuals
dies al age 85

John F. Rider, radio pioneer, in-
ventor, author, and publisher, died
Feb. 6, 1985, at age 85.

John Rider began as an author in
the 1920's, writing feature articles
and columns on radio, for several
New York papers. He was associ-
ate editor of Radio Engineering

and managing editor of Radio Lis-
tener Guide and Cail Book. In1932
he joined Hugo Gernsback’s
Radio-Craft as Service Editor, and
was with that magazine for some
years.

He then started the firm of lohn
F. Rider Publisher, and began put-
ting out the famous Rider Man-
uals—anthologies of broadcast-

WWWW americanradiohistorv comm

receiver schematics that became
the bibles of the service technician
for many years. He also wrote and
published numerous books on ra-
dio-service subjects and instru-
ments.

He developed a vacuum-tube
voltmeter, the Rider VoltOhmyst,
and invented an intermittent in-
dicator, the Chanalyst. In World
War ll, John Rider served as Direc-
tor of the Signal Corps Publication
Agency, responsible for publish-
ing the myriad instruction and ser-
vice manuals covering all Signal
Corps equipment. Retiring as a
Lieutenant Colonel, after the war,
he resumed operations at John F.
Rider Pubilsher until his retire-
ment, at which time he sold his
company to Hayden Book Co.

Rider was an ardent stamp cal-
lector, specializing in 19th century
stamps and covers, and wrote on
philatelic subjects. He was inter-
nationally known as an expert in
identifying counterfeit stamps.

RCA and Sharp to join
in ¥YLSI manufacture

RCA Corporation and the Sharp
Corp. have agreed to establish a
joint venture to design, develop,
and manufacture complementary
metal oxide silicon (CMOS) very
large scale integrated (VLSI) cir-
cuits in the United States.

The new concern will be called
RCA/Sharp Microelectronics Inc.
Itwill establish aCMOS integrated
circuit design center to develop
advanced memories, micro-
processor gate arrays, standard
cells, etc., for sale in the United
States, Europe, and the Far East.
The next step will be to build a
facility in the United States for fab-
ricating six-inch CMOS VLS| waf-
ers. Construction is expected to
start late in 1985. R-E
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Tripio-Teace

high tech
catalog

More than just a catalog, a trustworthy

guide to what’s new in computers
and electronics.

Oscilloscope/Time-
Voltage Displwy

Computerized |
Weather Station |

Discover
the pride.

With Heathkit,

you'll discover the

pride of accomplish-

ment that comes with

creating handbuilt quality

that is uniquely yours.

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

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

if you don't have the tatest Heathkit
Cataiog, you're missing some-
thing great. so mail the coupon now,
while you're thinking about it.

MiCreproces sor
Tralner & Course

Moat
Agcurate
Clock

HERO" 1
Robol

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

Heathkit’

Heath
Company

A subsichary of Zenth Etectromcs Corporation
CIRCLE 68 OON FREE '\WFORMATION CARD
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Ever since radio grew into electronics, the
illustrated Heathkit catalog has been a
guide to new and exciting kit products for
people like you to build. 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
_J accurate information on every product
offered. And that's a lot of products -
aver 450 separate items, including:
Computer hardware and software «
Robots « Precision test instruments
« Computerized weather instru-
ments = Salar hot water systems

« Automotive and home enengy
products = Security devices «

Coior TVs and video accesso-

nes « Quality stereo components

« Amateur radip gear « Educa-

tional courses that lead from

the basics of electronics all

the way to high tech.

Ham Radio
Transceiver

RAeal Time
Spectrum Anaslyzer

1BM-PC Compatitie
Compulers

4g-Channel

Scanner /'ﬂ-n(.

Heath Company
Dept. 020-326
Benton Harbor, Michigan 49022

Piease send me the latest
Heathkit Catalog Free.

Mame_
Address
City _

Tp ——
CL77D

A ———
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'GET THE KNOW-HOW
TOREPAIR EVERY
GOMPUTER ON THIS
PAGE... AND MORE.
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Your Own IBM-Compatible

Learn the Basics the NRI
Way—and Earn Good
Money Troubleshooting
Any Brand of Computer
The biggest 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 tech-
nicians will actually double.

You can cash in on this
opportunity—either as a full-
time corporate technician or
an independent service-
person—once you've learned
all the basics of computers the
NRI way. NRJ's practical
combination of “reason-why”
theory and “hands-on”
building skills starts you with
the fundamentals of
electronics, then guides you
through advanced electronic
circuitry and on into computer
electronics. You also learn to
program in BASIC and
machine language, the
essential languages for
troubleshooting and repair.

You Build—-and Keep-

a Sanyo MBC-350-2

The vital core of your training
is the step-by-step building of
the 16-bit Sanyo MBC-550-2
computer. Once you've
mastered the details of this
state-of-the-art machine, you'll
be qualified to service and
repair virtually every major
brand of computer, plus many
popular peripheral and
accessory devices.

With NRI training, you
learn at your own conven-
ience, in your own home. You
set the pace—without class-
room pressures, rigid night-
school schedules, or wasted
time. You build the Sanyo
MBC-550-2 from the keyboard

Computer
|

up, with your own personal
NRl instructor and the com-
plete NRI] technical staff ready
to answer your questions or
give you guidance and special
help whenever you need it.

Learn MS/DOS
Operating System
Praised by critics as the
“most intriguing” of all the
IBM-PC compatible com-
puters, the new Sanyo uses the
same 8088 microprocessor as
the IBM-PC and features the

| MS/DOS operating system. As

aresult, you'll have a choice of
thousands of off-the-shelf
software programs to run on
your completed Sanyo.

Your NRI course includes
installation and trouble-
shooting of the “intelligent”
keyboard, power supply, and
disk drive, plus you'll check
out the 8088 microprocessor
functions, using machine
language. You'll also prepare
the interfaces for future
peripherals such as printers
and joysticks.

Your NRI course
Inciudes the Sanyo
MBC-550-2 Computes
with 128K RAM. monitor, disk drive, and
“Intelligent” keyboard; the NR1 Discovery
Lab®, teaching circult design and
oparatlons: & Digital Multimeter, Bundied

Spread Sheot and Word Processing
Software worth $1500 at retsil—and move.

100-Page Froe Catalog
Tells More

Send the postage-paid reply
card today for NRI's big 100-
page color catalog on NRI's
electronics training, which
gives you all the facts about
NRI courses in Micro-
computers, Robotics, Data
Communications, TV/Video/
Audio Servicing, and other
growing high-tech career
fields. If the reply card is miss-
ing, write to the address below.

| ”R’SCHOOLS

McGraw-Hil! Continuing
Education Center X5

3939 Wisconsin Avenue. NW €4
Washinglon. DC 20016 CH ]

We'll Give You Tomorrow.

WwWwWw americanradiohistorv comm
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VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

¢ More videodisc players. Laservision
videodisc systems quietly gain more adherents.
Ever since Picneer'e introduotion of the
combination videodisc and CD digital audio-disc
system, hii-fl companies have been taking notice,
and at least two are joining up and offering
players (built by Pioneer). Those are Sansui and
Luxman. Others, including such names as Proton,
are expected to come along soon.

¢ The format wars. What we foreshadowed as
a battle of formats (Radio-Blectronics, July
1986) has now come to pass in the United States
a8 well as in Europe and Japan. Toshiba, once &
stalwart of the Beta group, introduced a iine of
three VHS recorders here: and although 1t 5till
has Beta machines, the company made it clear at
its sales meeting that it believes its future is in

At the same time, Sony brought its 8mm
camcorder to the United States, and promised to
follow up with home decks designed for the 8mm
format. The camcorder, similar to the cne it
introduced in Japan, has single-speed recording
and playback, accommodating the small cassettes
that currently come in 30-, 60- and 90-minute
lengths, but soon will be joined by a two-hour
version. It has a sgolid-state CCD piskup with
280,000 pioture elements and weights 4.5 pounds
without cassette and battery, about flve pounds
with. Sony's Chalrman, Akio Morita, predicts that

8mm will become the most popular format in
about three years.

Except for traditional flim-camera
manufacturers, guch as Kodak, Polaroid, Canon,
and Fuji, no companies have made as strong a
commitment to 8mm as Sony, However, Sony isnt
neglecting Beta. It introduced & new Beta line,
heavily laced with SuperBeta machines capable of
high-resolution pictures.

¢ Hi.-fl videc tuners. The first of the hi-fi
receivers and tuners designed to pick up
multichannel TV sound (MT8)—stereo and the
separate audio program, or S8AP—are now coming
on the market. Panasonic’s Technics brand is
offering one complete audio-video receiver with
built-in MT8 st about €850, and it also has two
lower-priced audio receivers (at $270 and $320),
which can accommodate the same adaptor used
to convert some of Panasonic's TV sets to MTS.
Bansui also is introducing an audio-video
switching center for home-stereo systoms
containing MTS circultry, and others are expected
to follow shortly. The introduction of MTS TV
stereo as an audio component means that high-
quality stereo audio can be added to existing
(non-stereo) TV sets via the home-audio system.
Of course, it's necessary to have a hi-fi stereo
systemn that 18 located in the same room as the
television set.

# Enter the 27-inch tube. [t's not exactly a
surprise, since RCA signaled it more than a year
ago, but the first 27-inch tube is now on the way
in a deluxe stereo console. This RCA product is
the first American-made flat-faced tube. The
screen was computer-designed and has a
completely flat appearance, although its contours
more closely resemble a plateau than a flat plane.
Other flat-faced tubes, all with square corners like
the RCA tube. have been introduced in 14-, 20-,
and 26-inch sizes by some Japanese
manufacturers, although similar square-cornered
tubes in those sizes by both Japanese and
American manufacturers are alsc avallable with
the traditional spherical faceplates that are
easier to manufacture. R-E
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Electricity and water don'l mix. M All the Heavy Duty series rotaling the funclion selector knob.

least not in our Heavy Duty Digital  meters measure up to 1000 volts You'll find these features in

Multimelers. Becauise these Qops AC and 1500 volts DC. with full a full line of Heavv Duty DMMs

Proof™ instrumenls are protected overload protection to those thal offer a 4% digit readout.

by a system of seals to ensure maximum vollages even on the 0.05% VDC accuracy. a 10-amp

conlamination-free dependability lowest range settings. Overload current range. a 2000-hour battery

in even the cruddiest conditions. circuilry also provides transient life. diode test. ue RMS and tem-
Other abuse-proof features protection to 6KV on all voltage perature measurement. All this and

include the best mechanical pro- ranges and up to 600 volts on all a no-questions. one-vear warraniy.

tection ever built intoa precision resistance ranges, You'll want to trv one out,

Digital Multimeter. In facl. every We also invented a unique. of course. so drop inlo

one of our Qops Proof multi- long-life rotary switch for our vour nearest elec-

meters will survive a drop from Digital Multimeters. You can aclu-  tronics distributor

ten feet onto a concrete surface! ally feel the difference just by and drop one.

Oour lips are sealed.

CIRCLE 38 ON FREE INFORMATION CARD
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496G Diskettes
Name Brand Quality

Toll-Free Ordering
Fast Delivery

Call Communications Electromcs
Diskette order desk

800-USA-DISK gpge

In Canada 800-CA1-DISK L 4

Super Disk  Wabash BASF Memoex
Chﬂﬂse vuur brand diskettes =< diskettes =s diskettes =% diskettes =%

Choose your price  $049ech  S0T2each  SLizeawh  S112 each

CE famt CE quaaL CE i CE taml
Sapw Disk 193 prica | {1 F7Y 100 prics BASF 100 prica Memgrei 100 prics
Product Description hin pet dlak |8} Pt ¥ wr dal 8) Pirl % por dik {81 Pirt m pat diik {§)
8" 3880 1BM Compatible 1288/S, 26 Sector Fin-1 159 6e-1 184
8" S55D Shugart Combatible, 32 Hard Sector R a2 1.7 = W01k-1 1.94
8" 5500 IBM Compatible{128 B/'S, 26 Seciora) F1an-2 189 080-1 219
8" DSDD Sott Secior [Untormaled Fdi-Z 209 naz-1 259
8" DSDD Soft Sector (258 &/S, 28 Seciors) Ads-2 208
8" DSDD Sott Sector (512 B/S, 15 Sectors) Flas-2 209
8" DSDD Soft Sector {1024 B/S, 8 Seciors) —_— FiIdT-1 209 nas- 259
5%~ SS5D Solt Sector w/Hub Ring §431-1 1] HIIA-2 089 = e
%" 8580 Same a3 sbove bul bulk product AT 054 Hi1Ab-2 079
$%" S55D 10 Hard Sector w/Hub Ring — [ T1T% 089
5% 5S5DD Soht Secior w/Hub Ring -z asd M13A-2 1%} 5a74-1 124 - 1.24
S%" S500 Same ay abgve. bul bulk product LT 064 HI3AD-2 B9
&%= 83500 10 Hard Sector w/Hub Ring [ TRTH 059
5%" DSDD Sott Sec1or w/Hub Ring sali-1 054 14k 1.09 | 21 1]:84 144 un-z 169
5%" DSDD Same as above. byt buik Poduct -z 074 [ JFYY B4 099
5% DSDD 10 Hard Sector w/Hub Ring - Maen-2 19
5% DSDD 18 Hard Secior w/Hub Ring M54h-2 108
5% DSDD Soft Secior #6 Tracks per inCh 4501-1 1.4% M16A-2 249 1501-2 249
5%" DS High Denaity Soh Sectorior 18M PC AT - L TTTR kY] §300-2 EL ]
3%” 5SDD Sol Sector micro-floppy - 1382 274 11 299 #100-2 249

WHeime warmasly Lttime warrasty Liiwlime Warrenty Liftelime warrasty

For more information For iy iobe 00 oo Uk ool For ey e 00 Wakan el For mary ol 0a DLEF col For mery 10 88 Wompy o0l
about this brand call: 800-USA-DISK 800-323-9868 800-343-4600 800-448-1422

Is Eichipan 311-973-1111 I8 1mags J1T-500-0581 In Mussschunanis BT-271-000 Novdsr Pty - 4ym ET
CIRCLE 263 ON FREE INFORMATION CARD
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Now...name brand quality at CE prices

Now, you can buy all of your diskettes from CE at prices less
than “unbranded” generic diskettes. Your data is valuable,
$0 why take chances using a diskette that could be so
unreliable that the manufacturer refuses to put their name
on jt. Compare our prices on our world famous name
brand diskettes t0o what you are currently buying. To save
you even more, CE also ofters bulk product where 100
diskettes are packedin the same box without envelopes or
labels. Since we save packaging costs, these savings are
passed on 1o you. Disketle envelopes are also available
Irom CE. These super strong and tear resistant Tyvek®
envelopes are only $15.00 per 100 pack. Use order # TE-S
for a 100 pack of 5% diskette envelopes.

Quantity Discounts Available

Our diskettes are packed 10 disks to a carton and 5 or 10
cartons to a case. The economy bulk pack is packaged 100
disks to a case without envelopes or labels. Please order only
in increments of 100 units for quantity 100 pricing. With the
exception of bulk pack, we are also willing to accommaodate
your smaller orders. Quantities 18ss than 100 unlts are avallable
in increments of 10 unhs al 8 20% surcharge above our 100
unit price. Quantity discounta are also available. Order 200
ar more disks at the same time and deduct 1%; 300 or more
saves you 2%; 400 or more saves 3%: 500 or more saves 4%:;
1,000 or more saves 5%: 2,000 or more saves 6§%; 3,000 or
more saves 7%, 5,000 or more saves 8%, 7,500 or more saves
9% and 10.000 or more disks earns you a 10% discount oft our
super low qQuantity 100 price. Almost all gur diskettes are
Immediately available from CE Our efficient warehouSe
facilities are equipped to help us get you the quality product
yOu need. when you need it. If you need further assisiance to
find the flexible diskette thatr's right for you, call the appropriate
manufaciurers compatibility hotline telephone number listed

at the bottom of this ad.
HTDM |

Buy yourdiskettes from CE with confidence

Toget the fastest delivery of Your diskettes. Phone Your order directly to
ourorder desk snd chargd it to Your credil card. Written purchase ordars
are accepPled from aPProved government agencies and most welt rated
firms at a 10% aurcharge for net 10 billing. For maximum savings. Your
order should be Erepald. All sales are subject to availabillty, accept-
ance and varihcation. All saies are final. All prices ara tn U S dollars.
Prices. terms and specilicanons are subject 10 change wilhout notice.
Out of stock items will be be Placed on bachorder or substituted for
equivalent Product at no extra cost to you unieas CE is Instructed
difterentiy. A $5.00 additional handiing tee will be charged for ali orders
with & merchandise otal under $50 00, All shipments wre F.O.8. CE
warehouse in Ann Arbor, Michigan. COD 1erms are asailabie. In U.S
UPS areas for $5.00 eatra, and are payable with cash or certified check

For shipping charges add $8.00 per 100 dJiskeites and/or any
Iraction of 100 8-inch diskeltes. or $6,00 per 100 diskettes and/or any
fraction ol 100 5¥%-inch o¢r I¥%:-inch diskettes for U.P.S. ground shipping
and handling in the continental U.S. UPS 2nd day air rates are three
times continental U.S, rates. For Canada. Puerno Rico, Hawall, Alaska,
ot APO/FPO delivery. shipping is rhree limes the continental .S, rate.

Mail orders to: Communbcatlons Electronics, Box 1045,
Ann Arbor, Michigan 48106 U.S.A. If you have aVisa or Master
Card. you may calt and place a ¢redit card order. Order toll-free
In the UJ.S. Dial 800-USaA-DISK In Canada, order toll-free by
calling 800-CA1-DISK. I you are outside the U.S. or in Michigan
dial 313-973-8888. WUI telex anytime 67 1-0155. Order today.

A COMMUNICATIONS O
ELECTRONICS INC. |*=e=

Computer Products Division

Box 1045 O Ann Arbor, MiChigan 48106-1045 L), A
Cali tol-free 500-USa-DISK or cutsice LLS.A. 313-973.8888

r—
N

Copynight © 1985 Communicst:ons Eiectronics (ng.
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Verbatim Fuji TDK
diskettes %= diskettes == diskettes &%
$1.17 each $1.17 each $1.17 each
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Yartitim 100 pita Fap 100 prica TOR 100 prica
LTI ] L ETTRH] Pt & per #iak 5| Part par dnk [3]
== - FOVS-128n-1 194 F1-3-1 234
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800-223-6535

In Wow Yark £13-735-2228

Utstimn s arrasly
For amry il0 B0 Terbolld ol

800-538-8589
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Dysan
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G tanl CE fant CF tant
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(113124 139 108-4284-2 2% [ 1LH T EH 233
1100-2 23s 114-1376-2 268 10060%-2 259
[11{] ¥ 274 125-3163-2 314 o1 AT
4030D-1024-2 274 126-370%-1 114 000351 A
$5300-A%-2 1.34 11-1908-2 144 W0iler-2 169
B3300-0u-2 189 177-3600-1 174 oroen-l 249
SDSED-9KNN-2 279 130-4344-2 aee 0zeer-2 369
503H0-90-2 499 105-4808-2 589 02942 499
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SATELLITETY

The scrambling snafu

IT ALL BEGAN INNOCENTLY ENOUGH—
major premium programmer HBO
elected to encrypt or “scramble”
its transmissions to protect itself
against the unauthorized use of
those transmissions. To the un-
authorized user, the video would
be unwatchable (see Fig. 1). HBO
had certain criteria in selecting a
“scrambling system;" the system
had to be “transparent” to the end
user (ie. no visible degradation
caused by the scrambling mecha-
nism), it had to be cost effective,
and it had to be unbeatable. Not
many engineers felt you could
have all three in one box, not in
this decade at any rate.

But the Linkabit division of M/A-
Com delivered and, to the surprise
of most, the system did everything
HBO requested, and more. There
was no degradation; in fact, the
Linkabit system actually could im-
prove the signal quality under cer-
tain circumstances. (Linkabit
claims that their system can in-
crease the carrier-to-noise ratio by
as much as 2 dB over traditional
satellite transmission systems, pri-
marily because the audio subcar-
riers are eliminated in favor of
digital-audio signals transmitted
within the video-information
bandwidths. The designers claim
that by eliminating the audio sub-
carriers, that portion of the trans-
mission power normally used for
audio is retained for use by the
video carrier (scrambled). The sys-
tem came out of the box at $495
per cable-system descrambler and
prices in the $325 range (down to
$150} were forecast for a slightly
simpler home version. And wnh

* Publisher. CSD Maga.zme

FIG.

“70,000,000,000"codes, well, no
garage or basement tinkerer was
apt to “break” the DES code sys-
tem. Everything looked rosey, but
then something nasty hit the fan.

HBO and the home TVRO

The home-satellite terminal in-
dustry stood up, almost to the
man, and revolted. Within just
days of announcing and showing
off the new HBO-paid-for and M/
A-Com-created system, it was in
serious trouble. And the entire
scrambling situation was thrown
Into a cocked hat. Here's what hap-
pened.

HBO repeatedly said that when
their scrambling system was in
place, they would negotiate sorme
type of deal with home TVRO
owners. As the unveiling date
came closer and closer, it became
inCreasingly clear that the “some
type of deal” would involve the lo-
cal cable companies. HBO, it
turned out, would only sell its
home service through their local
cable-television affiliates. That im-
mediately placed fear into the
hearts of local TVRO dealers who
saw themselves in Competition
with the HBO affiliates; not only

WWWW americanradiohistorv. comm
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for the potentially lucrative “ser-
vice contracts,” but also for the
actual sale of the home-terminal
systems. Indeed, the cable trade
press lately had been running nu-
merous stories on how cable firms
had successfully entered the
TVRO distribution business.
Those reports, telling of sales of
100-plus systems per month and
back orders of hundreds of sys-
tems didn’t make the cable retail
operator threat any less palatable,

With the TVRO dealer segment
already nervous about the an-
nounced way HBO planned to sell
home users their service, the
HBO-M/A-Com combine pro-
ceeded to “get into hot water”
with the TVRO receiver manufac-
turers and importers. Nearly one
year ago, M/A-Com had released
some preliminary data that was de-
signed to give TVRO receiver de-
signers some assistance in plan-
ning future TVRO receivers. They
said, in effect, that existing re-
ceiver designs must be modified
to accommodate the special re-
quirements of the Linkabit scram-
bling system. That year-old data
told the industry that the special
receiver requirements were re-
lated to the descrambling method
or technique. The same prelimi-
nary data also suggested that those
receiver modifications might add
between $2 and $15 at the original
equipment manufacturer level to
home TVRO receivers.

Then the final design data came
down. TVRO receiver designers
had two choices—they could
modify their existing receivers so
that a stand-alone descrambler
box could be added by the home
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No-trouble troubleshooting

sing computers is one thing. Repairing service datu. Visit your local Sams dealer. Or IBM PC Troubleshooting & Repair Guide,
them [s another. call our toll-free number and ask for Operator No. 22358, $18.95
With 8 basic knowledge of electeonics 145, Apple 11 Plus/1le Troubleshooting & Repair
and Sams service dala, repairing computers is Commodore 64 Troubleshooting & Repair Guide, No. 22353, $19.95
no trouble at all Guide, No. 22363, $18.95 Over 30 COMPUTERFACTS available for
For In-depth computer analysis and repait, Apple, ATARI®, Commodore, Epson® Hitachi®
choose Sams COMPUTERFACTS™ They're 1BM, Osborne® Panasonic®, Rana Elite,

simifas to Sams PHOTOFACT® and provide Sanyo®, Texas [nstruments and Zenith® Ask
detailed schematics and parts data for even i your Sams dealer for details.
your most intricale computer repairs,

For simple computer maintenance
and troubleshooting. use Sams Trouble-
shooting & Repair Guides. They provide
a “protilem-solution” approach 10 serv-
fcing with flowcharts explaining each
procedure step-by-step.

Together they make compuler servicing
quick and easy. And both cover today’s most
popular computers including Apple® 18M%

and Commodore™ Howard W. Sams & Co., Inc.
Service computers the easy way with Sams : 4300 West 62nd Street

Indianapolis, IN 46268

i
800-428-SAMS
In Indiana, call 317-298-5566
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can you

Just abou

CIE can show you how:.

Computer technology. Satellite communications.
Cable television. Cellufar 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 ourselves. 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

methods of independent study without class-
rO0Mm Sessions.

Learn as much as you want,
when you want.

Whether you're interasted in learning new skills
or upgrading old ones, earning a diploma 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 basic
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 fraining
equipment helps you learn.

CIE belleves in the importance of learning by
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with electronics?

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
through a series of experiments you perform
on your own.

Are you ready”?

if you're ready to do semething 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 Chio,
1-800-362-2105). Cr mail in the handy reply
coupon or card to Cleveland Institute of
Electronics, 1776 East 17th Street, Cleveland,
Ohic 44114.

- — T —— I S SR e S SR ey e———

:lE Worild Héndqunﬂer‘

Cleveland Instltute of Electronics, Inc.
1778 East 17th Street = Claveland, Ohio 44114

{_] Please send me your CIE Off-Campus Studies Catalog,
including details aboul the Associate Degree program.
| understand there is no cost for the catalog and a CIE
representative may call, but there is no obligation.

ErintiNayneb Sl .0 c el

Address_ Apt. No.
City el _ State Zip
Age. _Area Code/Phone No, i

Check box for G.1. Bill bullatin on Educational Benefits
[J] Veteran ] Active Duty

MAIL TODAY!
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viewer or a serviCe representative,
or the receivers could be re-
designed to acCcommodate a plug-
in module. The stand-alone box
would cost $325 wholesale, and
would have a nationally advertised
retail price of $395. The plug-in ver-
sion would cost $150 wholesale.

Trouble

It wasn’t long before somebody
noticed that the special engineer-
ing requirements for TVRO re-
ceivers had little to do with the

Our Twelve
Inexpensive
Ways To
Look Inside
Your IGs.

Testing and troubleshooting digital Circuitry
no longer requires expensive equipment and
complex, hme-consuming processes. Global
Specialties offers a family of twelve inexpensive
and easy-to-use logic-test products ranging
from hand-held digital logic probes and puisers

to mutti-point logic monitors.

These IC troubleshooting tools provide fast,
accurate testing of
Giobal Loglc test family . . . all IOQIC families In
laboratories, pro-
duction, quality con-

B LM-1 Clip Type 16 G LM
] wa\ Fockel Size 18Ch,

actual descrambling; it turned out
that the special requirements were
in place so that the electronic ad-
dressing codes built into the sys-
tem could perform. A series of
tests with existing receivers (those
without the special engineering
changes) revealed that most would
descramble the Linkabit signals
with no effort.

It was becoming clear that the
new receiver designs were merely
to accommodate the electronic
bookeeping functions of the

ECL PROBE LP-4

B LM-4 Pockel Size 40 Ch. L
B LP-1 Low Com Cual State
Probe

B LP-2 Dual Stawe Probe
B LP3 High Speed Probe

trol and field service

applications. We've
advanced the design
and use of logic probes
and other digital test

RADIO-ELECTRONICS

]
[~

B LP-4 bigh Specd ECLProbe | products.

B DPF-1 Probe Type Dxgptal
Purser

| LPX-1 Dusl State Frobe (Ki)

B DPY_1 Probes Type Dugtal
Putsaw {KA)

B LTC-1 Logic Analyze Test Kn

B LTC-2 High Smod Lopic

g Md\rz:?m

Call our Customer Sarvice Dept.,

B00/572-1028 10r the name of
your [e<al distributor.

needs.

=

GLOBAL SPECIALTIES
An lriprples Bcivonscs Comporny
70 Fumon Terace 1
New Haven, CT 06512-1819

{203) 824-3103  TWIX: 710-465-1227

CIRCLE 82 ON FREE INFORMATION CARD

Your local Global distrib-
utor can help you select the
model which precisely fits your
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scrambling package. And so, the
receiver OEM’s joined the dealers
and together they “walked out™ on
the HBO and M/A-Com sCram-
bling plans.

That left HBO with a very dis-
jointed program to reach the
home viewers. Their marketing
plan, through cable affiliates, left
the home TVRO dealer out in the
cold. Their scrambling system, de-
signed to function also as an elec-
tronic TV-viewing-bank where the
customer prepaid for service and
then saw his account balance
dwindle after viewing program-
ming, depended upon better-
grade TVRO receivers. But the re-
ceiver suppliers were not inter-
ested in helping the two firms
Create an electronic-banking-sys-
tem, at least not if it raised the cost
of TVRO'’s appreciably.

For it also turned out that in the
process of outfitting receivers for
the newly proposed plug-in mod-
ules, for example, that very major
receiver changes were required.
The module required more cur-
rent to operate than could be
drawn from most receiver power
supplies. But bigger power sup-
plies generate more heatand more
heat has to be dissipated some-
how, or the electronics in the pack-
age will fry. Finally, the module was
bulky; in fact, at 1.5 x 9 x 1.77
inches, itis larger than many of the
complete TVRO receivers now
available.

Finally, because the Linkabit
scrambling system is based upon a
very special security code (DES Al-
gorithms), which is classified by
the US government, the tech-
nology involved cannot leave the
US. A TVRO receiver supplier, in
Korea or Japan, for example,
would have no way to test the re-
ceivers at their plant because the
testing equipment is prevented
from leaving the US because of its
classlfied status.

And those are but the initial
problems presented by the Link-
abit system. Manufacturers quick-
ly discovered that they would not
be able to solve all of the problems
presented by the system and stay
in business. Since they naturally
want to stay in business, they did
the only thing they could do—re-
ject the concept.

Wwith HBO dependent upon the
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New from B&K-PRECISION, for
telephone service, test and repair

COMPLETE TELEPHONE PRODUCT ANALYZER. A total
self-contained system far diagnostic testing.
setvicing ond calibrotion of corded and cord-
less lelephones. answering machines and auto-
mctic diglers. Perfarms every test you'll ever need
tc test and repair any phone product including
varitication of pulse and touch-tone numbers,
meaagsurement ot frequency error and modula-
flon devlation. MODEL 1050 54695

MODEL 1050 $1695

MODEL 1045 §395

TELEPHONE PRODUCT TESTER. for in-store con-
sumer of service use. Tests handset cord, phone
line cord, dial/redial tunctlons, voice and dial
number levels. ring tunction and voice quality of
corded and cotdless phones. answering ma-
chines ond automatic dialers. MODEL 1045 5395

CORDLESS TELEPHONE TESTER. Provicles full senvic-
ing and calibrotion capability for base and port-
able phone units. All i test and measurement
functions. Replaces expensive fM generators ond
modulation monitors, yet performs all tests re-
qulred for cordless phone system analysis and
repair. including tull frequency testing and align-
ment. Generates all prior and recently approved
frequencies. MODEL 1047 5895

MODEL 1047 $895

MODEL 1042 $19.95

TELEPHONE LINE ANALYZER. Qulckly Identifies a
problem ags external or In the phone tiself. Tasts for
condition of external phone line, phone line cord.
nng and line voltage levels and polarlty. Easy to
use. no batteries of external power needed.
MODEL 1042 519.95

These fest instrurnents cover every possibie levei of service required for telephone products. They
are equally useful for troining. The instruction manuals provided offer o comprehensive course of
training for service personnei ond students. Cail your nearest B&K-PRECISION distributor for off-the-
sheif-detivery or additionat information..or contact B&K-PRECISION.

DYNASCAN
PRECISIGN CORPORATION

6460 Wesl Cortiand Street « Chicego. ilinols 50635 -312 889-9087

LGN ITLE R
s

NY

CIRCLE 77 ON FREE INFORMATION CARD
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New and (Jsed Electronic Test Equipmenl
Sales ® Service ® Rental ® Leasing

o FC PRECISION

i
|

irefigmurdy Coagwr o

-'[Epolaroid DS-34

Now you can get an instant
picture in black & white or color
from any oscilloscope screen.
includes CRT hood

*Large hoods also availableto fit
computer terminals and CAD/

CAM screens.
$369.00

Audio Sine/Square

Wave Generator
* [hatortion from <0.03% q
® 10 Hz 101 MH:

$259.00 LAG-1208
-

FUNCTION
EENERATOA

L.

(=7

: $189.00
POWER SUPPLIES oo 5
* Vanms *n L] outpuls
5 ® 01 Hzio1 MHI 0 Mx rdngas
?R&g%%bgﬂg%ﬁ’%?sjpﬂr :‘KPRECIS!ON R B * Tyoealdistorion under 05% (o 1 Kz(0100

POWER SUPPLY * variabie OC aftset
® VCO input ior sweep lests

\IZ

= = s N
MODEL 1301 $198.00 ruunlg;uu
s Full lated n utput
. Fixea SUDGIA T Y MDDEL 1650 $319.00 COUNTER
s 1 SA -
. V2 t g 333 :g 12 3'38 SA ¢ Functions 8s three Separate MODDEL WD-755
s Fully automatic current imlting supplies ® 5 Hz 10125 MHz 3259 00
: ® Exclusive tracking cirCuit o§e UBULECIRNS = i Mgy ;
ey EECPB rEEE.EI"“ INC. ¢ Fixed output 5 VDC. 5A : o Sasureman :u:'n ! :)*
Ul 3 o e ® TwoO to25 VDC outputs at 0.5A o] Hie i
& Fully automatic, current-limited * Tune interval Mode
SUPPLY overload Drolectlon 8 Swiichable Attenusior & Low Pass Filtar
® + and — terminais of each output
$125.00 are fully isolated, In all modes GS5S1ACO
e All three outputs may be con ""'*"""‘“
5 nected in sarigs or parallel for
MODEL 3002A/0-30 ¥0C/0-24 higher voltage of Current :::L‘s'FLoEn ph
PROBE - '
P nROBE  Oscilloscope Probes $145.00
MODEL 3PNI010N
RAG CARRIES THE COMPLETE STACO
MODEL ATTENUATION BAND WIDTH (MHZ) PRICE LTS U TR L
CALL US WITH YOUR REQUIREMENTS
2904 10X 100 $35.00 DIGITAL CAPACITANCE METER
& Baitery operated
2901 10X/1X 100/5 $39.00 (B, o womiicogm
s O02% base SCCUISCY
2205 10X 250 $59.00 ia GLOBAL
2960 10X 60 $30.00 LJUEL Y

$139.00

CALL US TOLL FREE 8 pesfer Chaige ADD FORA SHIPPING AND INSURANCE

8 VISA 8 COD $0 10 B250.00 . $4.50

1'800'732'3457 & Money Order M $261.00 to $600.00 $6.50
IN CALIFORNI1A TOLL FREE o _— g:::z ::g:"’ -‘tgig
1-800-272-4225 COD'e axtrairequirsd 25% depost}  over $1000.00 ... 31500

RAG ELECTRON IQSI, INC. /21418 Parthenia Street/ Canoga Park, CA 31304 /1-818-998-6500

Smith QHITACH! (8D ., LEADERNs/V/=E
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ELECTXO INDUSTAIES iNC FLUKE ] GLOBAL SPECIALIILS

HAMELS

SCOPE SPECTACULAR

HITAGH! PORTABLE OSCILLOSCOPES

Model V-212 shown

MODEL V-212 $461.00 Mode! V-1050F shown

DC to 20 MHz, 1 mV/div, Dual Trace
Features 8” Rectangular CRT

Full 2 year parts and |abor warranty (w/two

MODEL V-1050F $1276.00
X10 probes;. DC to 100 MHz, .5 mV/div, Quad Trace. Delayed

3 Sweep, Full T.V. Triggering, alternate time base
MODEL ¥-222 $536.00  (witwo X10 probes)
DC to 20 MHz, 1 mV/div, Dual Trace, D.C. offset for

DMM Output, Verticle Mode Trigger

6" CRT (w/two X1/X10 probes). MODEL ¥-650 . 3$956.00
DC to 60 MHz. 1 mV/div, tripple trace, delayed sweep.
Full T.V. Triggering, variable trigger hold-off

MODEL ¥-422 $694.00  (wiwo x10 probes)

DC to 40 MHz,

other features same as V-222 (w/two X1/X10 probes)

. Pern, PORTAB LE OSCI LLOSCOPES

MODEL SS-5705 1
3399*““ il $1695.00

DC to 40MH2z
Vartical and horizontal deflection 0C to 100MHz (typically over
3535 m] accurate within £2%. CRT accelers 120 MHz). 5 mV/div, True 4 channel

MODEL $S-5702 tion voltage 12KV, 3 channels, Input, eight trace, Delayed sweep,
DC ~ 20MHz. 5 mV/div & traces. High precision calibrator alternate time base, CRT acceleration
Oual trace (£1%). Fastest sweep rate: 10 ns. voltage 20 KV, {w/saddle bag. front
6 Inch rectangular internal graticule ®  Hlgh sensitlvity 1 mv/div cover, 2 sa. X10 probes).
CRT. e (H1 signal output
Includes 2 each X1/X10 probes and ® Beam finder s2495 00
fuil factory warranty; 2 yoars on parts, e Delayed sweep MODEL 57110 ,
labor and CRT. e Alternate time base {5711 with counter and DMM).

® 2 ea. X1/X10 Probes

CIRCLE 126 ON FREE INFORMATION CARD

bEore. EPolaroid Shi s, PRIMELING (3STCT I
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Linkabit scrambling system for its
cable affiliates (more than 10,000
cable-system-version Linkabit
units are now in the field and test-
ed), HBO was caught between a
rock and a hard place. The home
TVRO industry was not taking their
bait, and yet HBO was so far com-
mitted to the Linkabit system that
it could not pull back.

Thus, the result was that HBO
would scramble, but it was begin-
ning to appear that home TVRO
users would not be able to avail

themselves of the HBO signals. A
lask force put together by HBO to
create 3 home-TVRO business
back in the fall of 1983, officially
disbanded this past spring. HBO
might not be ready to throw in the
towel with home viewers, but it
was not going to continue funding
the development of a program for
home TVRO's either.

Showtime steps in

Into this mess stepped HBO-
competitor Showtime. Showtime

SATELLITE TV/

The First
Five Years!

THIS TWO vOLUME SET io1aling

to readers ol RadicElectronics at special discount pricing. Originally sold at $100
per two-volume set. a imited supply 1s now available ONLY through 1his advertise-
ment. PLUS. you will aiso receive a special extraordinary bonus; the 200 page (+)
October 1984 edon of CSD'Coop's Sateliite Digest. This very special editon of
CSD is a best-seller o the TVRO industry, with the most comprehensive collection of
TVRO facts and figures ever compiled. Combined with the 1,000 page 'CSD
ANTHOLOGY report, you have nstant reference lo @verything you will ever need 1o
know about the state of the home TVYRO industry. Itis MUST reading lor #very parson
in. or thinking abou! "getting Into,’

cImy

csD

____ SEND CSD ANTHOLOGY/2 Vols. + CSD Bonus,
—. SEND CSD October "84 Speciai Issue ONLY.

NAME _
ADDRESS _

Payment: $60 1S lunds {Anthology + Bonus), $15 US funds

Shipping charges prepaid. Enter order to: CSD Anthology,
Radio-Electronics Magazine, 200 Park Av. S., New York, NY
10003; or call 305-771-0505 for credit card orders ONLY.

THE MOST COMPLETE report on the mushrooming
home TVRO' industry ever compiled, Written as only the
‘father of TVRO' could have prepared. Mors than 1000
pages (1) wracing the complete slory of home TVRO.
lavishity illustraled with eguipment photos. schematic
diagrams, eguipment analysis reports. Bob Cooper,
the first private individual 10 own and operate a TVRO
{1976) has collected and polished hundreds of ndi-
vidual répors inlo a unique “collector's &dition’ which
clearly explams the TVRC phenominon in North Amer-
ica. From Coop's first 20 foot ‘monsier’ dish 1o the
present day 5 foor 'C-band’ TVROs, the fascinating
growth of TVRO eguipment and its legal status unfolds
for you.

more than 1,000 pages is available for the first ime

any segmeni of the home TVRC worid

____ COMPANY

STATE 2P

Oct. ONLY; payable "CSD ANTHOLOGY."

WWwWw americanradiohistorv comm

TVRO dealer "Starter Kit"
available

Bob Cooper's CSD Magarine has ar-
rangjed with a number of TVRO eqguip-
ment suppliers o provide a singie-
package of matenal that will heip inro-
dute you 10 the worid of TVRO cealership,
A short booklet written by Bob Cooper
gescnbes the start-up prifalls 1o be avoud-
ed by any would-be TVRO dealer. in adgdi-
tion, product data and poaing sheets from
prominenl Suppliers in the teld are in.
cluded. Thal package of material is free of
charge and is supghied 1o firms or ndividu-
als in the slecroniCs sarvice business as
an introduct:on o the 1984/85 workd of
seling TVRO systerns retail.

You may oblaln your TVRQ Dealer
Starter Kit Iree ol charge By writing on
company letterhead, of by enclosing a
business card with your request. Agdress
your inquines lo: TVRO STARTER KIT,
FP.Q. Box 100858, Fort Lauderdale, FL
33310. That kg not evailabie to indeviduais
nol imvolved in some form of electronics
sales and service.

has never Innovated new services
(a matter of corporate philosophy),
but the failure at HBO to pull to-
gether all of the diverse elements
of the home-TVRO business
seemed like an ideal marketing
opportunity to the management at
Showtime.

As a result, they have recently
put together a task force of their
own to attempt to solve the prob-
lems. Unfortunately, Showtime
had previously committed itself to
also use the same Linkabit scram-
bling syslem as HBO. How would
Showtime resolve the series of
problems that caused HBO to pull
back? Tune in next month.  R-E

TO MAGAZINE RETAILERS:

Radio-Electronics Magazine is pieased
to announce its “Retail Dispiay Allow-
ance Plan™ available to retallers in-
terested in earning a display allowance gn
Radio-Electronics Magazine. Tp obtain
details and a copy of the formal contract,
please write to the Marketing Depart-
ment, Kable News Company, Inc., 777
Third Avenue, New York, New York
10017, our national distributor, who will
act as administrator of our plan. Under
our Retail Display Allowance Plan, in con-
sideration for fulfilling conditions of the
agreement, you will be enlitied 1o receive
a display allowance. This plan will be-
came etfective for all 1ssues you receive
subsequent to written acceptance on our

behall of your application.
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- BT DYNASCAN ppEAKS THE PRICE BARRIER

WITH THESE HIGH PERFORMANCE
OSCILLOSCOPES

100 MHz Dual Trace/
Dual Time Base

® 1 mVidiv sensitivity

® 23 calibrated sweeps

® Rectangular CRT with internal
graticule and scale illumination

@ Signal Delay Line

$995 T+~

Does not include probes

{$60.00 a pair when purchased with scope) 1’.-.:4-{" ;;éw T”:'_E#S AR E LfM’T-ED

« 0.3% Accuracy FI | |KE
e Manual or
Autorange
* 10A + mMA Range SERIES :
* Beeper MULTIMETERS. :
* “Touch-Hold x 7
Function = Analog Dlsplay = Rotary Knob « Volts AC &
DC « Resistance to « 32 M{le 10 Amps = Diode
Test = 3200 Counts = Fast Autoranging « Function
Annunciators in Dlsplazf Power-Up Self Test
ife

. 2000+ Hour Battery w/ Power Down “Sleep
Mode™ = New Test Leads = VDE & UL Approval

. Sale Sale
S8Q 95 57995
WE CARRY A FULL
LINE OF FLUKE and free C70
MULTI-METERS. 75 holsieMe7ia
IN STOCK NOW :
* 0.5% Accuracy * 0.7% Accuracy
* Manual or e Autorange Only
Autorange * 10 Amp Only
e 10A + 300 mA

§ . o', THE TEST EQUIPMENT specw_l‘sﬂ
0-2 ADVANC
ﬁw_EST 46tn STHEET NEW Yoni‘i?:o1$?:; EECTRM’C
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IF YOU WANT TO GE1
YOUHAVE TO GET INT(

Learn PC Servicing By Building Your Own NTS/HEATH HS-1!

Desk-Top Computer, Circuit-By-Circuit

NTS Intronic Home Training

Takes You Below The Surface

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

A Careerin
PC Servicing

The world of compulers is
constantly expanding. Applications
have spread from business o manu-
factunng, from industry to medical
and scientific fields. Computer-aided
design, engineering, and production
have revolutionized drafting,
graphics, and prototyping. Computer
sales figures point to a continuing
need for senice technicians as well
as instailation and mantenance
speclalsts. The type of training you
receive will largety determine your
abiity to take advantage of these
opportunities ... and nothing beats
the prachical, down-to-earth training
you get from NTS.

Leaming circuitry through the construction of thix
*quipment offers practical training for which there
iz no substitste. Teet equipment i8 included.

IBM
Compatible

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

varsatile ever ottered in any home training

program. Check the advanced features

listed below:;

1. 128 KB RAM user memory 0n board,

expandable to 640 KB

2. 16-bit 8088 Microprocessor accepls
advanced software, speeds word pro-
cessing; also allows selection from the huge
library of IBM software.

3. 5.25-inch floppy disk drive, double
density, IBM formatted, stores up to 360 KB.
{Expandable to duai disk dnve, and optional
10.5 MB hard-disk drive.)

4, MS-DOS operating system, |BM compali-
bility, make a wide choice of software
programs available.

5. Four open IBM-compatible slots provide
for tuture expansion, printer, modem. elc.
Will accept most peripheral boards designed | P 4

' 4
for IBM-PC. mnnr o ©
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 capabilites help you insert or I
delete characters and lines. erase, jump or
smooth Scroll, etc. |
Your NTS tralning course will teach you to
program on this cutstanding PC. using
lessons, texts, and diagrams t0 make tull use
of its capabilities. Catalog contains complete
details.

Y L5

’

Fleld servicing is intersating and rewarding.
Technicians may work for 8 service company,
manufBCiUrw, Or MEjor Users.

The NTS HNEATH HS-151 PC compisted. incl,
maonitor snd fuit-function keyboard with calt
style keypad, snd typewriter formai I

WWWW.americanradiohistorv.comm
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NTO PC SERVICING
\MICROCOMPUTER

The stucent to use iest squipment such mse °°
dighal probe shd & digital mu o check ]
snd measure voit . Losgond curreat ferts

round out the entire ram, sayphaeiring practicat
applications of theories pri i s

o i, AN

instaliing the disk-drive in the PC ls one of the final stages in the assembly of the

microcomputern Laarning the use of tesi squipment to check circuits is sn integral part
of the MRining which, with fiald experience, deveiops invaluable career skiils.

NTS COURSES COVER MANY
AREAS OF SPECIALIZATION
IN ELECTRONICS:

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

Video Technology: Build one of th& most
advanced Color TV sets in Amernca as rou
learn circuit diagnostics, and the use o
digital test instruments. Course covers color

, videg tape recorders, computer
fundamentals. solid-state devices,

Industrial and Microprocessor
Technology covers circuit analysis, micro-
rocessors and automalion applications,

asers, and basic industnal robotics.

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

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

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

NTS Intronic tralning programs Include a
variety of superb equipment. most of which is
classified as field-type, making the training

ractical and career oriented. Texts and
@ssons have been lested in our Resident
School in Los Angeies to assure home study
students their courses of training are easy to
understand NTS, now in its 80th, year,
continues to be at the leading edge In
Electrenics home training.

" [5M & & racemark of intermabena) Busness Machines Corp
" MS 4 8 racemack of Microsolt Corp.

# cor! o messng. Simply write [0 the aodress shown Delow Stalng
e COUB pOU 478 inierosted . A FREE color calaiog with off
Jotads pill By 58T 10 yOU DY reducn mall.

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905

Assdant and Hom - Study Scrunols
4000 So. Figueroa St , Los Angeles. CA 90037

WwWwWw americanradiohistorv comm
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LETTERS

SOME TROUBLESHOOQTING
HINTS
I noticed in the January 1984,
“Letters” column that four of the
letters are requests for schematics
needed for servicing. While sche-
matics are a most effective tool,
they are not always available. In my
work | rebuild old jukeboxes,
some of which are over forty years
old—and good luck finding a pa-
per manual still hanging around in
the bottom of such a unit, Often,
the customer does not wish Lo wait
a few more years while | try to find
service information.

Fortunately, basic troubleshoot-
ing technlque can get us out of the
majority of those situations.
Whether your dead unit be a tele-
vision or a toaster, start out by
checking the power supply, in-
cluding the cord, switch, and filter
capacitors {except maybe in the
toaster), Check which end of the
capacitor is grounded to deter-
mine whether it is a positive or
negative supply. Check the circuit-
ry for visible damage: open or lift-
ed printed-circuit traces; burned
looking, split-open, or cracked
componenis; cracked solder, and
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loose or parted connectors or
socketed components.

Next consider the nature of the
malfunction. You can generally
determine which area of the cir-
cuit board holds the components
in question; amplifier outputs will
be on heat sinks or at least they are
likely to be larger parts. Follow
leads visually from panel controls
and connectors to find inpuls, etc.
In addition to finding what I1he unit
won'tdo, find out what it wifido. If
one channel of an amplifier still
works, then the power supply is
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EQUIPMENT REPORTS

Global Specialties
Corporation Model 8001
Scope Multiplexer

Display up to eight anaiog
or digital signals at one time

THE OSCILLOSCOPE |15 AMONG THE
most versatile troubleshooting
tools an electronics technician or
hobbyist can own. Even more ver-
satile, however, is an oscilloscope

CIRCLE 5 ON FREE INFORMATION CARD

that is capable of displaying two or
even more channels of data. But
oscilloscopes that are capable of
displaying four or more channels
can get very expensive,

If you already own a single- or
dual-channel scope, there is a
more economical alternative. That
is the Global Specialties {70 Fulton
Terrace, PO Box 1942, New Haven,
CT 06509) model 8007 scope multi-
plexer. That device allows you (o
display up to eight channels simul-
taneously on a single or dual chan-
nel scope.

The 8001

The 8001 is housed in an attrac-
tive 4 x 10 x 7-inch case; the unit
weighs 3% pounds. 1t requires a
nominal 117-volt AC, 60 Hz power
source,
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More than just a calalog, a lrustworthy guide 1o whal's new in electronics and compulers
News about Important product innovations is

packed into every page of the quarterly, full-color

Heathkit catalocg. For many years, the illustrated

Heathkit Catalog has been a guide to new and excit- Heath Company

ing kit prodiucts Iohr peoplﬁlllike ymil to build.ToIenjﬁy Dept. 020-324

and learn from them, while saving money in the

process. What sets the Heathkit catalog apart Is its 3;“:‘;? Ham';mcmgan ‘?022

range of high quality products and accurate infor- all- Eew 2;S€Es%nsa$:nag:&5;:glhe
mation to help make your buying de¢isions easy.
Al you have to do is filf out the coupon to gel your copy.

Heathkitm
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company

A subsidiary of Zemith Electronics CorpOragain
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Up to eight input signals can be
fed to the unit via a grouping of
eight front-panel mounted BNC
connectors. Input frequencies of
up to 20 MHz (- 3 dB) and voltage
levels of up to =5 (10-volts P-P cen-
tered about zero volts) can be ac-
commodated. The unit can with-
stand input voltages of up to = 50-
volts.

For input signals of greater than
=5 volts, some degree of attenua-
tion is needed. For signals of up to
*50 volts, a 10:1 attenuator probe

can be used. For greater signal lev-
els, or a different level of attenua-
tion, a simple voltage-divider can
be used. The excellent instruction
manual {more on that in a mo-
ment) provides information on
several different voltage divider
circuits, including variable and
calibrated types.

The unit provides two outputs
for connection to a scope. To gen-
erate the vertical-output signal,
the input signals are scanned se-
quentially and summed with the

ACEBDARD
for solderless circuit

AP PRODUCTS made
the tirst solderless

Aces high with
circuit builders.

Al Circuit Evalugtors

buflding and testing. g

in 1968, and we still make \
them bast. Because our experi-
ence faught us 1o avoid the pitfalls
that can mean circult errors, We do it -
by paying attention to detoils. Like using noncorrOsive nickel-
silvet In owr fronkly supericd terminals. And like sealing each
contoct call with an adhesive-coated polyethylene foam that
prevents short Circuiting. That's why you can count on the
reliahility of our solderfless boards when you specify any one of
the 10 different ACEBOARD models that offer from 728 to 5424
fie points, and 2 fo 36 buses.

AP PRODUCTS made the first modern solderless breadboard.
and we still moke the best.
Call Toll Free 800-321-9668 for the name of the distributor nearest
you. In Ohlo, call collect [215) 354-2404.

= gapaF’S‘RDDUCTS LF\QEERPDRATED
Pr "g? ess way
| P.0. Box 540

tentor, Dhio 44060

5
| | (218)354-2101
- 810-425-2250
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Global 8001

OVERALL
PRICE

INSTRUCTION
MANUAL

PmCE/
VALUE

oulput of a staircase generator.
The amplitude of the input-signal
portion of the output signal can be
varied from 0 to 75 mV by using the
front-panel mutmPLEXER GAIN COn-
trol, That control affects the ampli-
tude of all input signals equally,
The scanning rate can be varied
from 40 kHz to 1 MHz using the

rATE control. That control is ad-
justed for minimum trace flicker.

The trigger output is used to
supply a trigger signal to the
scope. The unit uses the signal
present on channel 1 to generate
the scope trigger pulse. As such,
all signals to be displayed should
be time-related to the channel 1
signal; otherwise an asynchro-
nous display will result. In addi-
tion, the lowest frequency signal
should be connected to channel 1.

The trigger circuitry in the 8007 is
limited 10 10 MHz. Al that point,
the trigger signal becomes a
positive DC wvoltage. For applica-
tions where the lowest signal of
interest is greater than 10 MHz, the
scope trigger must be connected
directly to the signal source rather
than the muliiplexer.

The pulse width of the trigger
signal is switch (internally located)
selectable between 0.1 and 1.0 ps.
The trigger threshold level is varia-
ble between —5 and +5 volts. A
POLARITY Switch selects whether
triggering will take place on the
positive-or negative-going edge of
the irigger signai.

The unit offers several options
In terms of the trace display. Possi-
ble multiple-channel displays in-
clude all eight channels, the first
four channels, or the last four
channels. The multiplexer is also
capable of a single-channel dis-
play. In that mode, only one trace
is displayed at a time, Successive
channels can be viewed by press-
ing the front-panel INCREMENT swi-
tch. A PUSH-TO-CALIBRATE swifch
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Where's Your ELECTRONICS Career Headed?

2 your nﬁove.’ ,

/"'/\f(f

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 rmove ahead
faster and further with a

B. S. DEGREE

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

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

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
10570 Humbolt Street

Los Alamitos, California 90720

Independent Home Study Can Prepare You

Study materials, carefully written by the Gran-
tham staff for independent study at home, are
supplied by the College, and your technical
questions related to those materials and the
lesson tests are promptly answered by the Gran-
tham teaching staff.

Recognition and Quality Assurance

Grantham College of Engineering is accredited
by the Accrediting Commission of the National
Home Study Council.

All 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 studenis live in the
United States of America.

e =i i T e e e -
I Grantham College of Engineering R885 |
| 10570 Humbolt Street, Los Alamitos, CA 90720 I
[ Please mail me your free cotalog which explains your |
I' B.5. Degree independent-study program. i
{ Name ___Age - {

|
} Address. |

|
I City State Zip I
RS 3 S S A T - 3
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zeros all traces to allow proper
positioning on the scope.

The instruction manual that ac-
companies the unit is nothing fan-
cy, but it performs its intended
function very well. As the unit is
extremely easy to use, a great deal
of space is devoted to the theory of
operation of the unit, and mainte-
nance and calibration details. In-
terestingly, while a complete
schematic diagram is provided,
there is only a partial parts-place-
ment diagram; only adjustments
and test points for calibration are
shown.

The model 8007 is covered by a 1-
year warranty. It sells for $450. R-E

Hayes Smartmodem
2400

Is 1200 baud
communication fast enough
for you?

CIRCLE 6 ON FREE INFORMATION CARD

ONCE UPON A TIME THERE WAS ONLY
one kind of modem—a 110-baud
accoustically coupled type. Well,
time marches on. The rubber cups
went the way of whale bone cor-
sets and common baud rates in-
creased as inevitably as taxes.
What started at 110 baud became
300, 300 became 1200, and now
we've arrived at 2400-baud mod-
ems for home computers.

The latest advance has come
from Hayes. They’ve been making
top quality products since 1978,
and have earned a reputation for
innovative technology and re-
liability. The Smartmodem 2400
has all the features you could pos-
sibly think of and a few that might
not have occurred to you.

First of all, like all Hayes prod-
ucts, this is an intelligent modem.
It has an extensive command set
you can use to control every as-
pect of its operation; commands
may be Issued either directly from

Radie L
~ Eleclronies Lﬁiﬁ]ﬂ@ﬂw&

THE WIRELESS TELEPHONE TRANSMIT-
TER model WTT-201s cnly the size of a dime,
yel transmits both sides of a telephone con-
versahon with crystal ciarity. Complelely au-
fomabc Uses power from the lelephone line
itsell. Never needs a battery! Up lo ¥ mde
range. Use with any FM radw Complate kil
oty §29.95. Tax included.

FREE SHIPPING. DECC INDUSTRIES, Box
607, Bedford Hills, NY 10507. (914}
241-2827.

CIRCLE 127 DN FREE INFORMATION CARD

IntelliBurner EPROM-EEPROM & MICRC-
CONTROLLER programmer §299 Commu-
micates through the serial port of any personal
compuier. Use your PC's modern soltware lo
read. venty. or program all popular EPROMS.
EEPROMs and B0t S&ries micro conltroliers
Cusiom software included for IBM. CPM or
Radic Shack PCs. Other programmers from
$149. Bare PC boards with software lrom §39.
ROSS CUSTOM ELECTRONICS, 1307
Darlene Way #A12, Boulder Cily, NV

89005. 702-293-7426.
CIRCLE 254 ON FREE INFORMATION CARD
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AND

RESERVE
YOUR SPACE

* 6 x rate S650 per each insertion,

* Reaches 225.016 readers.

* Fast reader service cycle.

* Short lead e for the placement of
ads.

* We typeset and layout the ad at not
additional charge

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mail matenals
to. mini-ADS. RADIC-ELECTRONICS.
200 Park Ave. South. New York. NY
10003.

ZENITH SSAVI DESCRAMBLERS only
$169; GATED PULSE & SINEWAVE de-
coders $199 each. Reconditioned. Onginal
equipmenl for UHF chs. 23,27.31,
48.50.51,54,57.60,67.68 ete. Quaniity dls-
counts. Surplus Cable TV equipment: Jerrold
SB-3, Oak N-12, Zenith Z-Tae. Hamlin 1200,
etc. Cataiog $1. 10 days satisfaction guaran-
fee & 90 day warranty. AlS SATELLITE, P.O.
Box 1226-E, Dublln, PA 18917.
1-800-643-2001 or 215-249-9411,
CIRCLE 258 ON FREE INFORMATION CARD

ELECTRC IMPORTING CD. CATALOG.
This reprint of the hsionc 176-page calalog
No. 20 gives you an accurale look at ihe stale
of electronics In 1918. Conains everything
from a Zinc Spark Gap io a 1000-Mile Recery-
ing Ouifl, You can get your own copy ol 1his
modern anfique, profusely mustraled. jor Only
$4.95 plus $1.00 P&H. Grder yours from R-E
BOOKSTORE, Radio-Eleclrenics, 200
Park Avenue South. New York, NY 10003,

WwWww americanradiohistorv comm
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SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon-
varier. Features infrared remote control tun-
ing, AFC, SAW filter, RF or video output,
stereo output. Polorator controls, LED chan-
ne{ & tuning indicators. Install six factory as-
sembled circult boards lo complete. Semlikit
$300.00 . Completed downconverter add
$100. Compleled receiver and downcon-
varter add $150. JAMES WALTER SATEL-
LITE RECEIVER, 2697 Nickel, San Pablo,
CA 94806, Tel 415-724-0587.
CIHCLE 124 ON FREE INFORMATION CARD

bl O

SCRAMBLING

TR U FS

SUBSCRIPTION TV MANUAL. This Infor-
mation packed book details the methods
used by subscription TV companles to
scramble and descrambie video signals.
Covers the Sinewave, Gated Puise, SSAVI
system, and the methods used by most cable
companies. Includes Gircuit schematics, the-
ory, and trouble shooting hints. Only $12.95
plus $2.00 firsl class P&H. ELEPHANT
ELECTRONICS INC., {formally Random
Access) Box #1770-R, Phosnix, AZ 85080
CIRCLE 120 ON FREE INFORMATION CARD
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MOCERN
ELECTRICS

MODERN ELECTRICS. Minlature souvenir
of the first publication ever produced by Gems-
hack Publcations. This issue appeared in
Apnl 1908—jusi 75 years ago. You can own
your own repnnl ol 1his umque first edition for
jus1 52.50 plus 75¢ P&H. It's available from
A-E BOOKSTORE, Radio-Elecironles, 200
Park Avenue Soulh, New York, NY 10003

SINGLE AND DUAL TRACE Scopes, Ana-
Iog and Digital Mulimeters. Power Suppiies,
High Voltage and Low Cap Probes

RF and Sine/Square Wave Generators, Digi-
tal Capacily Maters. EMCO ELECTRONICS,
P.O. Box 327, Plainview, NY 11803. Send for
your free cataiog.

CIRCLE 252 ON FREE INFORMATION CARD

ONE MAN CRT FACTORY, sasy operation.
Rebuild CRT's lor I¥v's, bus. machines,
monitors, scopes, ete. Color, bAw, 20mm, for-
@ign or gomestic. Ax 6 . space required.
Profits 7?7 Average CRT rebuilding costs—
35, Sell for $100 = 595 profitt ¥ 5 CATS =
$475 daily; x 5 days = $2375 weekly profil.
Higher profits overseas. Investigate this op-
portunity today. We service the enlire world
Contact. CRT FACTORY, 1909 Louise St
Crysial Lake, Il. 60014, (815} 459-0666.

| CALL NOW

AND

RESERVE
YOUR SPACE

® 6 x rate S605 per each insertion.

a Reaches 235,323 maders.

» Fast reader service cycle.

& Short lead time for the placement of
ads.

® We typesetl and layout the ad at not
additional charge.

Call 212-7771-6400 to reserve space,
Ask for Arline Fishman. Limited num-
per of pages available. Mail materials
10; mini-ADS. RADIO-ELECTRONICS.
200 Park Ave. South. New York. NY

| 10003.

T —

THE MOST EXCITING KIT YOU WILL EVER
BUILD The modet WAT-50 miniature FM
transmitier uses a 4-stage circuit NOT to be
confused with a simple wireless microphone,
Up 10 mile range. 50 sensitive, il will pick-up
a whisper 50 teet awayl Use with any FM
radie. Complete kit only $29.85 tax incl.

| FREESHIPPING. DECOINDUSTRIES, Box
607, Bedford Hills, NY 10507. (914)
241-2827.

| CIRCLE 127 ON FREE INFORMATION CARD

| INVASION OF THE ROBOTS. NEW from

ELECTROMANIA, Ihe entire "MOVIT™
ROBOT jine. This month’s speciats: PIPER
MCUSE, Command Whistle {inciuded). tums
left, stops, righl, advances, $239.95,
MEMOCON CRAWLER Keyboard program-
mable Robot for lights. hom, movement.
$£69.95, Both require assembly. Educational
and fun. Master-Visa. 1-800-632-4441 NY
STATE, 1-800-645-4441 Nationwide.

| CIRCLE 260 ON FREE INFORMATION CARD

R

TELEPHONE ANSWERING MODULE, EN-
ABLES ANY CASSETTE RECORDER TO
ANSWER PHONE AND TAKE MESSAGES!
Ths module automatically answers phene
after 1 mng; sends “beep” signat and acti-
vates your recorder lor 20 second message.
Fully assembled & tested. All paich cords
included. Only $28.95, 1ax included. FREE
SHIPPING. 30 day money back guarantee
Dealer inquines welcome. REBEL ELEC-
TRONICS. P.O. Box 15785, Planation,
Florida 33316,

CIRCLE 262 ON FREE INFORMATION CARD
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Hayes Smartmodem 2400

OVERALL |
PRICE|

EASE |
OF USE |I

INSTRUCTION: |
MANUAL |

pmc.'y
VALUE
1(2:3|4[6i6 |7 8|00

?*‘@oﬁj
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ELECTRONIC
COMPONENTS

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS
» BAT19RY CLI#S & MOLDEAD
= CaBlL 351 v COMMLEIORE = CAPACITORY
» DISPLAYS o BE0, - TULLS » JACED & FIVDE
« EHOBE v LAMPES » FOTENTIOMEITRS
v Bl CQILs = RIVAYE = RL313TORE
v BwiTEHIS o LEmiCONOUETORS v SFPLAEERS
o TLBE IQUIPMINT « THANEFORMENS = 10D11
- wiwl & CAWLE
OVER 13,000 DIFFERENF ITERT 1IN FTOCRY

» Sabe, wos Ol Boir » Ppng amd Sl
Owas lrea e o F1H it WoHa==

st M € O B, Faa
Waw

10pe= Atrsvary Aepbuliiel

MOUSER ELECTRAONICS
11333 WOODSIDE AvE SANTEE CA 92071

pHONE 1619} 4492222 Twr 410 - 33 - 1178

CIRCLE 117 ON FREE INFORMATION CARD

the keyboard or inside running
programs. The command syntax i-
self is a curious carryover from the
early days of telecommunications.
All the commands have to be pre-
fixed with the letters “AT” - just like
the old Attention Codes from the
era of teletypes and paper tape.

Everything from the baud rate to
the speaker volume can be set by
using the AT commands and the
settings you select will be written
into the Smartmodem’s RAM. If
the command is issued correctly,
the modem will let you know by
printing “OK" on the screen. And
if you fumble on the keyboard, the
modem will let you know by re-
sponding with the word “ERROR”.
In all, there are ten resull codes
that the modem can put on the
screen. They range from letting
yvou know if a dial tone is present
on your line to whether or not the
number you’re calling is busy.

Hayes has also included a series
of commands for testing both the
modem and your terminal. You
can tell the modem to do a local
loopback to test your equipment,
or loop the TELCO lines to test the
equipment on the other end. As
always, you’ll get an indication on
the screen to let you know exactly
what’s going on. All those mes-
sages not only make it easier to
keep track of things; if you write
your own modem software you'll
find that they'll go a long way to-
ward cutting down your program-
ming time.

Where’s the DIP switch?

Configuring the modem for a
particular set of communication
settings is easy. All the param-
eters—baud rate, bit settings, how
many rings to wait, etc. are stored
in memory. How they’re stored de-
pends on whether you want them
for just one session or decide to
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keep thern permanently. As with
most modems, temporary storage
is done by keeping the configura-
tion in RAM. Unlike other mod-
ems, permanent storage does riol
involve setting any DIP switches!

Hayes has replaced the dreaded
DIP switches with non-volatile
memory. Permanently configuring
the modem involves nothing more
than telling it what settings you
want and then issuing a “write”
command. That’s all there is to it!
As an added bonus, since the fac-
tory default settings are in the
modem’s firmware, resetting it is
only a matter of issuing another
command. The idea of storing-sys-
tem defauits in non-volatile mem-
ory is a great idea and we’d be
surprised if it didn’t start to show
up in other peripheral devices.
Printers, for example, could for
that approach.

The Smartmodem 2400 is a
stand-alone unit that’s set up to
accept a standard R5-232 con-
nector, and a group of LED’s on the
front let you keep track of the
modem’s status.

At the moment there aren’t a lot
of dial-up services that can sup-
port 2400 baud, but that’s the way it
used to be when 1200 baud started
to become popular. it's only a mat-
ter of time. And while you're wait-
ing for your favorite bulletin
boards to upgrade to 2400 baud,
there are still a ot of advantages to
the Smartmodem 2400. It has
every possible feature you could
want in a modem and it’s incredi-
bly easy to use.

The manual is well weitten, com-
prehensive, and goes over every
aspect of the modem in an easy-to-
understand, step-by-step fashion.
The Smartmodem 2400 has a 2year
warrantee that can be extended to
4 years for a $75 charge,

The modem has a retail price of
$3899. That may seem a bit steep,
but don’t forget that every time
you communicate at 2400 baud,
you're cutting your connect time
charges in half (at least)!

Hayes products have always
been regarded as iop-of-the-line
modems, and one look at the
Smartmodem 2400 will tell you
why. In everything from the pack-
aging to the product, this modem
will set industry standards for
years to come, R-E
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Iwatsu's Four Independent Channel Scope.
There's 30 years of oscilloscope design

and manufacturing experience behind the
SS-5710-11 Series. Experience that translates
to 27,000 hours MTBF. Four independent
channels with no trace shift. A 3 year
warranty. And that's just the beginning.

Add up our teatures and you’'ll see no
other scope measures up.

The list starts with easy to read controls
that make any twatsu scope, a pleasure
to work with.

Then there's features like excellent linearity
for high-frequency measurement. A special
jitterless circuit, making it easier to trigger
signals. Independent A and B triggers for
digital applications. Plus a guaranteed time
difference between channels.

HERE'S A FACE

More reasons for choosing Iwatsu.

s 20 kV 6" CRT with auto locus

s Maximum sweep speed of 2ns

= Separate intensity controls for A & B sweep

* Wide operating temperature range from
-10°C to 50°C

s $5-5711C includes an optional countertimer

s $S5-5711D comes with DMM and counterftimer

* 60MHz Model $8-5710 ks our 4-channel
scope...just $1.245 including probes, front cover
and pouch

» S8-5710 is also available with optional
countertimer as well as DMM

8557110

88-5710C

55-5710

S$5-5710D

S55711C

ANY ENGINEER COULD LOVE.
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$5-5711 4-Independenl Channal 100 MHz Scape including probes, pouch. and fronm cover: $1.695,

7 & \WATSU INSTRUMENTS INC.

® 430 COMMERCE BOULEYARD, CARLSTADT, NJ 07072 PHONE: (201) 9355220, TWX: 710-989-0255
CIRCLE 64 ON FREE INFORMATION CARD

WwWww americanradiohistorv comm


www.americanradiohistory.com

2 D) T[I:

SEE-IN-THE-DARK

THE PHRASE "SEEING IN THE DARK
isa mislcading one. With the possi-
ble exception of mystics and mu-
1ants, when the liphts go out, we all
walk into wislls. Being able tosec in
the dark all depends on what you
mean by “dark,” The human eye is
only sensilive 10 8 very narrow band
of the electromagnetic spectrum, as
shown in Fig. |. Figure 2 shows the
ew’s relative sensitivity to wave-
lengths in that narrow band.

The infrared ponion of the clec-
tromagnetic spectrum is just below
visible light and extends from about
700 10 well past 10.000 milli-
microns. The human eye is nor-
mally inscnsitive (o ¢lectromag-
netic radialion in that region. [n
order o produce a visible image
using infrared light, then. we need
a device thal’s both sensitive to in-
frared and able o (ranslate an in-
frared tmage into one that the
human eyc can sece. One such de-
vice is the RCA 6032 image con-
verier tube, and that tube is the
heart of the infrared viewcer that
we'll show you how to build.

The 6032 can be thought of as
being divided ino two pants. The
front end is a photosensitive cath-
ode that responds to infrared radia-
tion in the range of 500 to 1200
millimicrens. Whatever image is
focused on the cathode is reversed
left-to-right and passed on to the
second part of the wbe. That is a
small fluorescent screen on which
the visible image is formed. Focus-
ing the image on the screen is done
electrostatically—a voltage is applied to
the focus ring at the twube’s center and
controls the convergence and divergence
of the electrons being azimed at the
screen’s phosphor. That is similar to the
way Lhe electron gun is focused in a televi-
sion set.

Building the viewer

The schematic of our viewer is shown
in Fig. 3. As you can sec. the circuit’s
only job is to produce the voliages that the
image converter tube needs to operate.
Before we start talking about how the ¢ir-
cuit works and what's needed to actually
build it, there are two things 1hat have to
be said.

CAUTION! The tube needs about
12,000 volts to operate, and 12,000 volts
is a very scrious amount of voltage! Be-
cause of that, the utmest care must be

strong, the lwbe will implode if
punciured. Now, flying glass from
such an occurrence is bad enough,
bul the phosphor on the screen can
do you u lot of damage if it gets into
a cul. To avoid uny problems, han-
dle the wbe carefully and when you
solder the high-voliage leads on the
tube, make sure the iron is in con-
tact with the tube for as shon a time
as possible. Tin the wirc ahead of
time and never—repeat. never—
solder near the tube’s glass seals.

Keeping those warnings in mind,
let’s take a look at the circuit.

The first stage of the power sup-
ply is an oscillator formed basically
by Q1, Q2, and pan of the primmary
of T1. Resistor RI keeps the circuit
unbalanced so that oscillation will
stan when power is first applied.
The base curreni for the transisiors
is produced by induction in Tl and
is limited by R2. The switching ac-
tion of the transistors causes the
induced voltage in T1 to switch po-

VIEWER

ROBERT GROSSBLATT

“See in the dark”
with this easy-to-build
infrared viewer!

ohserved when working with this cir-
cuit. Any carclessness is dangerous,
and could very possibly be lital. BE
VERY, VERY CAREFUL!

That caution should be 1aken seriously,
even though the circuit is powered by a 9-
volt battery. That's because our power
supply is capable of producing as much as
13,000 volts from a fresh batterv. Also,
although the wbe only needs a handful of
microamps to operate, the supply can pro-
duce over 200 microamps. There's z
world of difference between 200 micro-
amps at 10 volts and 200 microamps at
15,000 volis! Once again, 15,000 volts
can be lethal, even if the current is negligi-
blc. Be carcfui!

Secondly. the tube itself is made of
glass and, just as any other type of elec-
tronic tube, it contains a vacuum. Al-
though the glass is thick and the tube is
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larity and that alternatively tums on
Q! and Q2 in tum. The two diodes,
D1 and D2, are steering diodes for
the base current.

When Sl is elosed, current flows
through R and TI1. The base drive
for the transistors comes from T1’s
stand-alone winding. Because the
two transistors arc being driven out
of phase, the circuit begins 10 oscil -
late. That causes an induced volt-
age o appear across T1’s second-
ary. How greal that voliage will be
depends on how much voltage is
available from the battery. Assum-
ing that the battery is between 7 and 9
wolts, the induced voltage on Tl’s second-
ary will be between 200 and 300 volts.

That woltage is rectified by the full-
wave bridge made from diodes D3 10 D6.
Capacitor C2 is charged through D7 and
R3, sctting the stage for the pext pan of
the circuit's operation. Transistor Q3 is
the center of a timing circuit with an R-C
constant determined by the values of RS,
R?. and C3. The 15-microsecond pulse
produced by that pan of the circuit fires
SCRI, and causes C2 to discharge. induc-
ing a high-voltage pulse in the secondary
of T2. That voltage is rectificd by D9.

The voliage produced by the discharge
of C2 is boosied by the inductance of T2's
primary and that negative overshoot
causes the SCR to tum off. As soon as the
SCR tums off, the whole process stans all
Over again.

G861 LSNony
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The image-converter ube requires &
high voliage in order o focus the image on
the fluorescent screen. That voltage is ap-
plicd viz a voltage-divider circuit made up
of R8 and R9. Don’t forget that by the
ume power gets up to the tube. we're
talking about some 12,000 vohts at fairly
high pcak-current values. The values for
those two resistors are extremely high be-
cuse only fics power is needed at the
focus ring of the wbe. Excessive current
can destroy the wbe, so the resisior values
ar probably higher than you ™ ve ever scen
before.

Getting the tube to produce a shamp
image is a mauer of providing the right
wltage at the focusing ring. The value of
2000 e gohms for R9 can be considered
final vialue. but the voltage will have 1o be
aljusted by daisy-chaining resistors to-
gether to form R8. A wvalue of 200
megohms is a good starting point; the
optimum value. which viries from wbe 1o
tube. will be within 15% of that.

If the operation of the power supply
seems familiar to you. it's probably be-
cause the same basic pnaciples ane used in
the design of most automabile capacitive
discharge systems. The same sort of

uy
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FIG. 1—VISIBLE LIGHT lakes up only & small
slice of Ihe electromagnetic spectrum.
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FIG. 2—THE EYE |S mos) sensltive to lighl In ihe
range of 550 millimlcrons,

FIG. 3~THIS POW
batlery.
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FIG, 4—IF ¥OU CHOOSE TO use a PC board. this parts-placement dlagram should be followed.

pulsed high voltage is needed 1o make the
spark plugs fire. And if you™ve ever fooled
around under the hood of a car, you know
tha1 you can be knocked over backward by
the juice at the plugs. Once again: BE
CAREFUL WHEN YOU ARE WORK.-
ING WITH THE HIGH VOLTAGES
INVOLVED IN THIS PROJECT.

Construction

Building the circuit for the infrared
viewer is relatively straightforward and
can be done on either a perfboard or PC
board. We recommend using a PC board:
an appropriate patiem is provided in our
“PC Service™ section. on page 78. and
the corresponding parts-placement di-
agram in Fig. 4.

Whatever method you choose, because
we're dealing with high voliages. there
are several considerations that are dif-
ferent from a low-voitage circuit:
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® All sclder joims must be clean and
shiny. Because of the voltages invalved,
anything less than a perfect joint will
cause arcing.

® | cads must be absolutely cul as short as
possiblc.

® All the components on the board. and
especially those that follow T1. should be
locked in position with paraffin. vamish.
or high-voltage puity.

The first step 1s to mount and solder the
compencents onto the board. Do not,
however. mount the high-voitage portion
of the circuit (T2 and the circuitry en the
secondary side of that transformer). Be-
fore building that part of the ¢ircuit. you
need to verify that the balance of the proj-
ect is operating correctly. When you
mount the components on the board. pay
attention io the polarities of the diodes and
capacitors. Make sure that (he iransistors
are comrectly oriented and the ransformer
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leads are properly identified. Do your sol-
dering only when you're sure that every-
thing is correct.

The nexi step is to venfy that everything
to this point is operating correctly. Con-
nect the leads from an ohmmeter to the
batery clips and press S1. That is an easy
way to make surc you don’t have a short
across the power supply. If that checks out
fine, connect the power leads to a 6-volt
supply and measure D7's anode voltage.
You should see about 175 volts there, and
the drain on the 6-voli supply should be no
more than 75 mA. Be very caaffous when
you're aking those measurements. It may
seem that 178 wolts is a long way from
£5.000 volis, but that voliage can still do a
bit of damage.

Once everything checks out. you can
mount and wire the rest of the circuit, If
you don’t get the proper readings. check
your connections on the board again. The
circuit is simple enough for you to be able
to find your mistake without too much
iTitation.

Take the high-voltage leads and tape
them down so that they re about a quarter
of an inch apart. Connect the circuit to the
6-volt source again and you should see
sparking at the output. You have to adjust
R6 for the minimum spark rate. If you
walch the current draw. you should see it
drop as the sparking rale is reduced.

Once again a word of caution. Anytime
you're adjusting a circuit that produces
high voltage. you want to be absolutely
sure to isolale yourself from the board.
That mcans that a metal-bladed screw-
driver, or anything else metal, for that
matter. o make adjustments is a definite
no-no. And contrary to popular belief,
you don’t wanl to use a wooden anything
either. High voltages do weird things and
that includes traveling through anything
that is even the Icast bit conductive. Wood
is porous, can absorb moisture from the
air: the result can very well be you lying
on the fpor!

Once you've finished assembling the
high voltage supply and you're sure it
works. you're rcady lo tackle the image
converier tube. But just as there was for
the power supply, there ane some precau.
tions to keep in mind for this pan of the
assembly as well.
® When you're soldering connections to
the various rings on the wbe, do it as
quickly as possible. Tin the wires before
you solder the connectons. If you apply
too much heat for loa long, you'll destroy
the glass-to-metal seals on the tube.
® The tube is made of glass and contains
a vacuum. The weakest points on the tube
are al the small areas whene the glass was
sealed after the tube was assembled, Keep
your lron anil any solder away from the
glass In general and those seals in par-
ticular. The glass can implode and the
phosphor coating on 1he screen can cause
you a great deal of trouble.

FIG. 5—SEVERAL RESISTORS will need o be daisy-chained to cblaln the vaiue needed for R8.

With those precautions in mind, solder
R9 between the focus ring and the ring
surrounding the fluorescent screcn. Once
you've done that, solder short pieces of
wire to the ring surrounding the objective
cnd of the tube and another point on the
focus ring. Temporarily connect R8
across Lhose pieces of wire as well as the
high voliage leads from the power supply.
Make sure that the lcad coming from the
D9-C4 junction On the power supply
board is connected to the R&/objective
end of the imaging tube and the other lead
is connected both to ground on the board
and the R9/eyepicce end of the tube,

When you've made sure that everything
is hooked up properly, apply power to the
circuit and you should see the phosphor at
the eyepiece end of the tube glow with a
green light. Turn of f the power and fasten
a piece of window screening flush against
the objective end of the tbe. Re-apply
power and you should see an image of the
screening on the phosphor screen. Your
next step is to adjust the value of R8 10
make the image as sharp as possible.
Varying the voltage al the focusing ring
changes the elecirostatic focus of the
tube. You'll have to experiment with a
number of resistor combinalions o find
the value that produces the sharpest focus.
As we said before. 200 imegohms is the
nominal value and the comect value for
your tube is probably within plus or minus
15 percent of that.

Once you've daisy chained the resistors
together and soldered them to the imaging
tube (see Fig. 5}, you have only onc more
final test to do before you can call it a
wrap. Turn out the lights and apply power
to (he circuit again. What you're looking
for here 1s evidence of high vollage leaks.
Those will show up as small sparks or
“corona.” Note the places where they
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show up and turm the power off, Wait a
second or so for the circuit to discharge,
then insulale those areas with high-volt-
age putly.

Belicve it or not. once you've made
sure that the focus is as sharp as you ¢an
make it, (or is at Icasl acceptable to you),
and there’s no evidence of corona, the
project is completed.

Now we come to the question of the
case. You need a focusing lens in front of
the tube and a viewing lens at the rear. In
order for the fromt lens to focus a sharp
image on the wube's objective. both the
tube and the lens have 1o be on the same
axis. And the same conditions apply to the

MEASURING WAVELENGTH

Whenever you're talking about the etec-
tromagnetic spectrum. some confusion
€an arise over the units used to refer lothe
wavelength of tha radiation

As you move Up the spectrum from DC
toward daylight, the frequency of the radi-
aton will increase and the wavelength vAll
decrease Those Iwo measurements are
related by "¢,” the speed of ight through: A

= K{fc)
whare X is the wavelength. fis the frequen-
¢y In Heriz. Cis tha speed of light, anid K is
a constant defermined by the medium
through which the radiation is traveding.

Although you can refer to the wave-
length in meters, by the tme you get up 1o
the wisible part of the spectrum, the wave-
lengths are pretty smail. Green light. for
example, has a wavelength of about 550
x 10-% meters. The two most common
units of measuremen! for the upper
reaches ol the specirum are the milli-
micron {(10-% meters) and 1he Angstrom
{10-'® meters) The iatier is named after
the 13th-century Swedish physicist A, J.
Angstrom.

5861 1SNSNY
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FLASHLIGHT

s

W

RUBBER
SLEEVE

FIG. 6-=THOUGH THE CASE is not critical, here is one that works well, The flashiight at the top Is fitted
with an Infrared filter for use as @ source of infrared light

viewing ‘ens at the rear. The easiest solu-
tion 1o the problem is to use a piece of
wubing to hold the whole assembly. PYC
tubing is perfect for that purpose.

A length of 2¥-inch diameter PYC will
hold the imaging tube if you shim the ends
with 2%-inch tubing. The same 2%-inch
tubjng can also be used to mount the front
and rear lenses. Use set screws to hold the
2%-inch tubes inside the main PVC en-
tlosure.

One appropriate case is shown in Fig,
6. The optics in that unit are encased as
just described. The PVC handle contains
the power supply board und the battery.
Once the board is mounted, cut a hole out
over 81 so that it can be conveniently
pressed. To prevent accidental contact
with the board, slide a flexible rubber
sheath (a section from on old bicycle tire
inner tube will do} over the handle so that
the hole is covered.

Noate that there is nothing critical about
the ease. When designing and building a
case for your unia, the only precaution is
to make sure that no extraneous light can
leak Inside the wbe. because that will
degrade the quality of the image. Black
tape or putty can take care of any light
leaks.

Unce you have the viewer assembled.
you're ready to explore the world of in-

frared light. It's inleresting, and somchow
reassuring, o watch a television remole
control. Yes, they really do put out bright
fAashes of previously invisible infrared. If
you put an infrared flter in fromt of a
flashlight, you'll be able o see in the dark
by using the flashlight and peering
through the viewer. (You'll note that the
unit shown has such a flashlight mounted
onit. That Nashlight serves as an infrared
light source. Also note that once the in-
frared flter is in place; the light emitied by
the Aashlight can not be seen by the naked
eye.) Deep infrared filters are expensive
but a piece of unexpesed but developed
Kodachrome will do almost as well. Use
the ends that come back in the box along
wilh your developed slides.

lnfrared energy is also produced by
heat. You can prove that by getting a
steamn iron nice und hot and putting it next
to a piece of newspaper. Turn out the
lights, look through the viewer. and you'll
be able to rcad by the heai of the iron.

As to the qualsty of the image you see
using the viewer, there are two limiting
factors. Those are the “brightness™ of the
infrared source, and the quality of the
optics used.

Turning first to the brightness of the
source. the unit shown uses a common
Nashlight as described. That should be
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PARTS LIST

All recistors % watt, 10% unless noted

R1—10.000 ohms

R2—1000 ohms

R3—4700 ohms

R4, R5—100 ohms

R&6—100.000 ohms, potenticmeter

R7—2200 ohms

R8—200 megohms. see lext

R9—2000 megohms. see text

Capacilors

C1—10uF, 25 volts, electrolytic

C2—1uF. 400 wolts, electrotytic

C3-=1uF. 25 volts, elecirolytic

C4-—0MuF, 15 kY. ceramic

Semiconductors

1, Q2—2N2222 NPN transisior

(Y3—-2N2648 FET transistor

D1, D2—1N4002

D3-DE—1N4007?

D9-MX20CEFR, 20-kV dicde

SCR1—C107D

Other components

B1—3-volt mckei cadmiwm battery

S1—5PST, momentary pushbuiton. nos-
mally open

T1—12 10 400 volts, 10kHZ switching
transioymer

T2—11 kV pulse transformer. 400-volt pri-
mary

Misceilaneous: 6032 image tube {RCA),

PC board, PYC lubing for case, locusing

and viewing lensas, battery clip, flashiight,

wire, solder. etc.

The following are avallabie from Infor-
matlon Unlimlted, PO Box 718,
Amhersl. RH 03031; Complele kit, in-
cluding case and basic lenses. but
minus the 6032 image tube, $99.50;
65032 Image tube. $49.50, assembled
and lested unit $199.50; power board
kit $34.50; assembled power board,
$49.40; T1 alone, $14.50; T2 alone,
$15.50; D9 alone, $2.50; C4 alone,
$3.00; optignal 75mm lelepholo focus-
Ing lens with Iris adjusiment and C-
mounl, $125.00; optional 50mm wide-
angle foecusing lens with C-mopnt,
$95.00.

sufficient in most cases. 1f not. a brighter
source of light can be substituted, as long
as an infrared filter is used as outlined
above.

The optics (lenses) are much more ¢rit-
ical. The standard optics supplied with the
kit of fered by the source mentioned in the
Puarts List are adequale for most hobbyist
applications. If you require images with
more sharpness and clarity, however. you
will need 10 use higher quality, and more
expensive lenses. Such lenses are also
available from the source given in the
Pants List.

The uses of infrared imaging are end-
less and eye opening. If you want to find
out more about the subject, Kodak pub-
lishes a wonderful booklel called “Ap-
plied infra Red Photography.™ Write to
Kodak, Consumer Markets Division,
Rochester. NY 14650, R-E
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Hooking Up your VCR

Hook-up that video recorder

the right way, and get the most out of your home video system.

CARL LARON
ASSOCIATE EDITOR

SO, YOU FINALLY BROKE DOWN AND
bought yourself a VCR. Now that it's
home. uncrated. and set up on a stand, it
is time to hook i up lo your antenna or
cable sysiem, and your TV, Sounds like a
simpie enough task. and maybe it is.

But then again, maybe it is not. That's
especiatly true when you are dealing with
cable-TV setups. Unless a cable-TV set-
up is wired correctly, you will lose one of
the most attractive benefits of VCR
ownership—ihe ability 10 waich one
channel while recording another.

Finally, keep in mind that the VCR has
a built in RF modulator. That. in essence,
is a miniature TV transmitter. Thus, if the
VCR is hooked up incormectly—that is, its
oulput is connected directly to a TV an-
tenna—ihe output may very well be
broadcast to your neighbors. That. of
course, is a violation of FCC rules. And,
it might ger your neighbors annoyed if
they don’t care for your choice in pro-
gramming.

In this anticle, we are going 1o show you
the ins and outs of VCR hookups. ranging
from the most simple to the vety comphi-
cated. When we deal with cable hook-
ups, both cable-ready and non-cable-
ready. TV's and VCR's will be covered.

Tools of the trade

As with any other job, there are certain
"tools” you will need to get things Jone
right. In YCR hookups, those tools con-
sist of the various cables. adapters, split-
ters. and switches that an installation
might call for.

Figure 1 shows the two types of cable
you might need. In Fig. I-a. a length of
75-ohm coax cable is shown; in Fig. 1-b, a
length of 300-chm twin-lead is shown.

The coax is used to connect the VCR's
75-ohm VHF output terminal 10 the set.
Whiie most newer sets are provided with a
75-ohm cable input {F-connector), many
slill use the familiar 300-ohm. two screw-
lerminal inputs, for use with twin lead. In
such cases, the coax must be terminated
with a 75-ohm-t0-300-ohm adaptor, such
as the one shown in Fig. 2.

Most YCR's use 300-ohm two screw-
terminal outputs for the UHF-out connec-
tion. As such, it is mosl convenient 10 use
standard twin iead 10 route a UHF signal
from the VCR (o the TV.

For the most part, twin lead is also used
as [he lead-in wire from the antenna lo the
set, To adapt the twin lead for connection
to a VCR's 75-ohm input, 2 300-chm-

CABLE
CONVERTER

A/B
SWITCH 2

it

&

FIG, 1—TWO TYPES OF CABLE might be usedin
& home video setup. Those are 75-0hm coaxial
cable, ahown In 8, or 300-obhm “twin-lead",
shown In b,
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FIG. 2—A 75-OHM-TO-300-OHM maiching triit-
former or adaplor is used lo connect a coaxhal
cable to the antenna Input terminals at tha batk
ol a TV ael,

FIG. 3—IF YOUR ANTENNA uses a twin-iead
down-lead, & 300-ochm-to-75-ohm adaptor |8
used o connect the down-lead 1o the VCR's 75+
ohm antenra Input terminal.

FIG. &—AN ANTENNA BLOCK Is used to aplice
two lengihs of twin-lead together.

Q

5]

FiGi. 5—A SIGNAL SPLITTER Is"used 1o send 8.

signal 10 two ditterent devites.

to-75-ohm matching transformer. such as
the one shown in Fig. 3. is necded. Note
that some installations use 75-ohm coax
for the downslead. In those set ups. no
adapier is needed.

There are a few other pieces of cquip-
ment that. in many cases, will prove valu-
able. Figure 4 shows an antenna block. It
1s used to splice two lengths of twin lead
together. Figure 5 shows a splitter. That
device is used 1o “split'* a signal so 1hat it
can be fed to more than one device. And,
finally, Fig. 6 shows an A/B switch. That
is a two-position switch, used with 75-
ohni coax. [tis used to select between two
signals or two devices.

And now on to the instailations!

o Z

FIG-6—AN A'B SWITCH is used Io seiect be-
tween two ditferent signal sources,

A simple start

Figure 7 shows just about the most
basic of our VCR installations. 1t involves
simply an antenna with a 75-ohm coax
down-tead. a VCR. and a TV set. The
down-iead is connected to the anlenna-
input terminal on the VCR. A length of
75-ohm coax is run from the YCR's VHF
output to the TV's VHF input. [f the TV
does not have & 75-ohm coax YHF input,
a 75-ohm-to 300-ohm transformer must
be used between the cable and the set.

[f your antenna uses a twin-lead down-
Icad, the down-lead must be terminated in
a 300-ohmeta-75-0hm adaptor before it is
connected to the VCR. For UHF recep-
tion, the twin-lcad down-lead from the
antenna is attached to the UHF input ter-
minals on the VCR and a length of twin
Jead is run between the VCR's UHF out-
put terminals and the TV's (JHF input.

Cable Installatlons

1n the balance of this article, we'll tum
our attention to the various cable installa-
ifons that you might run into.

L

ADAFTOR

CONKECT TQ VHF
TERMINALON TV

7541-T0-30083

In cable installations. it is important to
consider whether or not the set invelved is
“cable ready.” and whether or not there
are any premium channels {in cable-TV
terminology. premium is another word for
scrambled). Keep in mind that cable-
ready sets are not ¢apabie of descrambling
the premium services. For that you need a
cable-company supplied descrambicr.
which is usually integrated with a con-
vension box. Cable-ready sels are good for
viewing unscrambled services, aml are
handy to have in some of the more com-
plex cable instaltations; 1hat's because, as
we’ll soon see. they eliminate the need for
a second conversion box.

As you might have gathered from the
foregoing, descramblers and converters
are not the same thing. Let's see what
cach is, and how they differ.

Early cable systems were capable of
only supplying 12 channcls of program-
ming. That's because a standard television
wner is capabie of receiving only 12 dis-
crete frequencies in the 54-300 MHz
VHF band. Granted. if UHF frequencies
were used, an additional 68 channels of
programming might be available. Buy,
due 1o the high line losses at those fre-
quencies (remember. il is cable TV we are
talking about here), the use of UHF was
impractical. In fact, if a cable system
wanted to provide a UHFE-TV station, it
would have 1o downconvert the signal and
send it out over the cable system on a VHF
channcl.

To add more chunnels of programming.
cablc operators resorted to the use of a
converter box. A converter box is essen-
tially an external tuner. 1t allows the selec:
tion of the frequencies “between” the
channels. The selected frequency is then
converied 10 a single VHF channel (usu-

=

ANTENNA%

ouUTTOTY

©
©

IN FAOM
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©

FIG. 7—CONNECTING AN OUTOOOR anenna to your home video aystem. Thia insteltation s dnong

the most basle.
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©

UHF
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CONNECT TO VHF
TEAMINALS ON TV

FIG. &—CONNECTING A CABLE-TY FEED to your home vicieo System. With this setup, you can only
record and view the same scrambled or unscrambled signai.

ally either Channel 3 or 4) and fed by the
convenier (o the set, Cable-ready sets are
made ‘“cabie-ready” by using a tuner of
the type found in cable convener-boxes.

Thus, essentially, a converter is a tuner
that allows you to receive frequencics that
are not available using a standard TV
tuner. [f1he signal on a particular frequen-
cy is scrambled, the output of the convert-
er will also be scrambled. That is, unless
iL s first fed 1o a descrambler.

Cable companies use many different
scrambling/descrambling schemes, and
for more information on them, you might
wan! to refer to “"Cable-TV Descram-
bling” in the February 1984 issue of Ra-
dio-Ejcclronics. For our purposes, the
descrambling scheme used is not impor-
tant, just its resuli—the delivery of a nor-
mal, unscrambled TV signul to your set.
For the installations discussed below, we
will assume that the convener box in your
cable-TV setup incorporates an appropri-
ate descrambler.

Figure 8 shows the simplest cable in-
staliation; it allows an vwner of a non-
cable-ready set wo view and record the
same scrambled or unscrambled cable
channel. (Note that 75-ohm coax is used
throughout the installation. The cable sig-
nal is delivered from the cable output via
that type of feed also. If your TV sel does
not have a 75-ohm input, you will nced a
75-0hm-10-300-ohm adaptor. [n all of the
following installations, it will be assumed
that coax is used, and that the lead to the
TV is lerminated properly.)

That instaltation robs you of onc of the
best features of a VCR—the ability 10
view one channel and record another. To
do that. you need a more complex installa-
ton.

Owners of non-cable-ready sets may
want to consider the installation shown in
Fig. 9. That instatlation allows you to rec-
ord one scrambled or unscrambled chan-
nel while waiching another.

Let’s trace that installationout. The sig-
nal from the cabie system is fed into a two-
way splitter. Each output of the splitter is
fed into a separate converter box. The

CABLE
CONVERTER

lect the channel to be recorded on that
box. Finally. set the A/B switch to A and
turn the TV selector to the owput channel
of the VCR (once again, that's most likely
to be either Channel 3 or 4).

After you are sure that the desired chan-
nel is recording. you can switch the VCR
output away from the set and view another
channel via converRTER BOX 2. To do that,
set the A/B switch 1o B. Then set the TV's
channel selector 1o the output channel of
CONVERTER BOX 2, and select the channel
to be viewcd on that converter.

Owners of cable-ready sels can elimi-
naic one of the converier boxes used in the
previous installation. That's possible be-
cause the cable-rcady feature of the set
allows you to view an unscrambled signal
without the need for additional elec-

CABLE
A CONVERTER
- 80X 2

SPLITTER

FIG. 9—T0 RECORD ONE CHANNEL while viewing another, iwo cable-converter boxes are requirea. In
this setup, the channels lo be viewsd may be either scrambled or unscrambled.

IN oUiTO
FROM TV
ANT

CABLE

INPUT VHE

CONNECTS TO vHF
TERMINALS ON TV

FIG. 10—A CABLE-READY YCR. when used with mcable-ready TV sel. lets you treal lhe incoming cable

slgnal as if It wers an over-the-air one.

output from onc box. labelcd CONVERTER
BOX 1 in Fig. 9, is fed into the VHF input
on the VCR. From the VCR, the signai is
fed to the TV through the A side of an A/B
switch. The output of the second box.
labeled CONVERTER BOX 2. is fed, viathe B
side of the A/B switch, (o the set.

To record a scrambled or unscrambled
channel, first set the output of the convent-
er boxes (o different channels (usually a
chaice of either Channel 3 or Channel 4
oulput is provided), Then set the channel
selector on the VCR to the output channel
selected for CONVERTER ROX 1. Next, se-

WwWww americanradiohistorv comm

tronics. The required setup differs from
the one in Fig. 9 only in that the converter
box located between the splitter and the
TV (via the A/B switch) has been re-
moved.

Cable-ready VCR's

In addition to cable-ready sets, many of
the VCR's now on the market also feature
cable-ready luners. The following exam-
ples show some typical instailations using
that type of VCR.

If you do not wish to receive or record
scrambied channels, a cable-ready VCR,
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when used in tandem with a cable-ready
TV set. can ¢liminate the nced for a con-
verter box altogether. Such an installation
is shown in Fig. 10. If the TV sct is not
cable-ready, a converter box must also be

insialled between the VCR and the set.
That setup allows you to treat the cable
signal just as you would an over-lhe-gir
onc. In other words. all of the VCR's
fealures, such as programability (the fea-

ture that allows a VCR to be preset to
record on¢ or more programs at some fu-
Lure time and date) and the ability 10 watch
one channel while recording another, are
retained. In fact, that sctup is the only one

‘RADIO-ELECTRONICS

'
L=

that allews the VCR to retain its pro-
CABLE gramability when used with a cable feed.
CONVERTER BOX As should be obvious by now. if you
IN wish to record a scrambled channel, a
descrambled signal must be provided to
the VCR. That means placing the convert-
er box just before the VCR input, as
shown in Fig. 11. That sctup, which is
e intended for use with a eable-rcady V_CR
SPLITTER 4 and set, will allow you to record and view
the same scrambled channel, or rccord
lil onc unscrambled channel while viewing
=

CABLE
INPUT

another.

Our last example deals with a cable-
ready VCR and a non-cable-ready TV set.
That installation, shown in Fig. 12, allows
you 10 record and view the same
scrambled channel, or to recotd an un-
scrambled channel while viewing a dif-
ferent channel that is either scrambled or
unscrambled.

Let’s trace that installation through.
The cable input is first fed 1o SPLITTER 1.
One output of thar spliver is fed to the
VCR via A/B swiTCH: 1. The other output
of 1he splilter is fed to a converter box.
The output of the converter box is fed 10
SPLITTER 2. One output of that splittev is
fed 1o the VCR via a/B switcH L. while the
other outpul is fed io the TV set via a/p
swrtch 2. The output of the VCR also is
fed to the set via A/B SWITCH 2.

Torecord and view the same scrambled
channel, first set A/B swiTcH1to B and A/s
SWITCH 210 A. Then, select the channel to
be recorded and watched on the converter
box, set the VCR to receive the output
CABLE channel of the converter box, and set the

TV to receive the VCR’s output channel.
To record an unscrambled channel
while watching another channel that is
¢ither scrambled or unscrambled, set both
A/B swilches to A. Select the channel to
be recorded using the VCR's tuner. Once
you've verified that the proper channel
has been selected by monitoring it on the
TV, set the VCR to record and set a/s
SWITCH 210 B. Sel the TV o the output
channel of the converter box and use that
box to select the channel to be viewed.
There are. of course. many other ways
10 hook up a VCR system. But the ones
= we've shown herc are among the simplest.
Remember that it is best to use as few

VCR

i OuT TOTY

@]
G ©
UNF

iN FAOM
ART

TV

FIG. 11—THIS SETUF 218 you record an unscrambied channel while viewing another acramoea or
unscrambled channel.

CABLE
CONVERTER

VCR

putTo

FROM TV UHF g switches, spifiters, and other devices as
o @ © possibic in an installation. That's because
VHF CONNECT TO VHF each device will cause some, albell mini-

TERMINALS ON TV mal, picture degradation due to therr in-

sertion losses. Also, the fewer the
switches. splitters, or other devices in a
circuit, the fewer the sites for potential
problems. Finally, use good-quality com-
ponents. For instance, a switch with poor
isolation is good for little aside from pro-
ducing headaches. R-E

™

F1G. 12—THIS SETUP allows an owner of a cable-ready VCR and a non-cabie-ready set 1o record and
view {he same scrambled channel, or to record #n unacrambled channel while viewing a difterent
scrambled or unserambled channel.
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All About

ELECTRIC SHOCK

All about electrical shock,

and how it can affect your body.

RAY FISH, Ph.D., M.D.

MOST OF US ARE FAMILIAR WITH THE
effects of a mild electric shock—the sharp
sting, the tingling sensation. The cffects
of a severe electric shock. however, can be
much more devastating, even fatal. In this
article, we are going to take a look at
electric shock. and how it does its
damage.

All about shock

Pul quite simply, electric shock is the
passage of a current through the body. The
human body, as shown in Fig. |, can be
modeled as a network of resistances. Sim-
ply touching a voltage source is not suffi-
cient to cause a shock (see Fig. 2-a)
That's because. no circuit is completed.
For current to flow. another part of the
resistance network that is the body must
be in contact with a ground or a different
voltage level (see Fig. 2-b).

To understand more about the effects of
shock, it Is sometimes more useful to con-
struct more deiziled models of the body.
Consider the model of an arm shown in
Fig. 3. An electric shock that is applied
between the hand (Rgyy ;) and the
elbow (Rgy 2) must pass through three
separate resistances. That's because. in
addition to the resistance presented by the
forearm. Ry, . the skin surface at the hand
and the ¢lbow also resist current Aow. And
even more complex electrical models of
the body are often made. In those models,
the body is broken down into more scpa-
rate panis. The parallel resistances of
bone, blood vessels, nerves, and other
tissues arc modeled by additional re-
sistors. The different ways that high-fre-
queney currents aré passed through
various lissues ¢an be modeled by using
capacitors and inductors. For our pur

poses, however, the simple models we've
shown you thus far are sufficient

The resistance 10 current flow at the
skin surface depends on a number of fac-
tors. The arca of comact is important. A
flat piece of metal held against the skin
will affect the resistance; pushing harder
lowers the resistance. You can prove that
to yourself by holding onto the leads from
an ohmmeter. Holding them loosely will
vield a reading of about 50,000 ohms;
holding them more tightly will yield a
reading of 14,000 ohms.

The surface of the skin is dry compared
to lower layers, which causes it to offer a
higher resistance. [n order to reduce skin
resistance, the top dry layer can be par-
tially rubbed off with linle discomfort.

FIG. 1—A PERSON CAN be modeled as & nei-
work of resistances.

WwWwWw americanradiohistorv comm

The skin surface can also be made more
conductive by moisiening it with water.
Electrolyte solutions (such as sweat) are
more effective than water in lowering skin
resisiance,

Those [acts are taken inlo account when
designing and using cardiac monitors and
defibrillators. Some pre-packaged elec-
trodes have an abrasive area that can be
rubbed on the skin before the electrode is
applied. The electrode has a relatively
large (one square centimeter) surface
area, which is covered by an electrolyte-
containing electrode jelly.

Defibrillator paddies (a defbrillator is
shown in Fig. 4) are used to deliver strong
shocks that change the heart thythm (For
more about defibrillators and what they
do, see the August 1984 issue of Radio-
Electronics). The paddle surface area is
roughly 50 square centimeters. Medical
personnel are taught to apply about 20
pounds of force on cach paddle when de-
fibrillating (trying 1o apply more pressure
than that causes some peoplc 10 lose their
balance).

Electrolyte-containing electrode jelly
or saline-soaked pads are used 0 a make
uniform electrical connection between
cach paddte and the skin. Saline pads have
the advantage of not leaving a slippery
surface that makes chest compressions
(CPR) difficult. The jelly may also coal
the chest between the electrodes, giving
an unwanied current path. Alcohol-
soaked pads are not used because they
might ignite. If no conductive medium is
placed between the paddles and the chest
wall. a spark and bums may occur. Even
s0, chest-wall bums sometimes occur
even when proper defibrillation tech-
nigues and equipment are used.
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FiG. 2—MERELY TOUCHING m voltage source is
noel sutficient 10 cause shock. But when u per.
s0n comes in contact with two voltage sources
of ditferen! levels {such ss 120 volle snd
ground), @ clreuit |s completed and current
tiows.

The eftects of elecirical shock

As you might expect with cumrent flow-
ing through a resistance, electrical shock
causes the heating of tssues. Electrical
shock heats body tissues in several ways.
A high voltage can give flash burns duc to
arcing of current through the air to the
body. The arcing may even cause your
clothing tocatch on fire. In gither case you
end up with a bum,

More commonly. heat is caused by the
flow of current through the resistance of
bodily tissucs. Bums of tissues by elec-
trical current itself often give painless
round or oval gray arcas with surmounding
redness.

The heat delivered to each area of tissue
depends on the current lowing in that arca

and the resistance at that point. In some
applications. such as defibrillation, a cer
tain amount of current must be delivered.
A large paddle area spreads the curment
over a surface area sufficiently large that
skin bums are usually avoided {though, as
noted above, not always).

With uncontrolled shock, bumns can be
significant. Temperatures up to 3000 de-
grees Centigrade may be generated.
Much of the tissue damuge with electrical
burms is often under the skin. As such.
many major elecirical burms look decep-
Lively minor al first, Deep injury o mus-
cle and blood vessels is much more
common than with other types of bums
(such as 1hose due to hot water and firesh

In additien 1o burns. electrical shock
can have many other effects. Let's look at
some of them next.

Contact with alternating (but not direct)
current ¢an cause a sustained contraction
of muscles. That can prevent the victim
from releasing the source of voltage. caus-
ing the damage to the body to be much
more severe,

Elecirical shock can cavse death within
minutes by stopping breathing or the beat-
ing of the hean. Breathing can be stopped
by current passing through the respiratory
centers of the brain. Electrical cumrent
passing through the hean itself can disrupt
the heart’s normal beating pattern. With
severe shocks. such as those caused by
lightning. the heart's electrical activity
may ccase allogether.

In cases where hean aclivity has been
disrupied by an elecirical shock, CPR
should be perforined to keep the brain
from dying. When CPR has been per-
formed, there have been tepons of victims
recovering afier even hours of no spon-
1aneous hean or respiratory aclivity.

FIG. 3—WHEN A SHOCK is received between
the hsnd and the clbow. resisiance is offered by
the skin at both the hand and the sibow, 88 well
a3 by the srm Itselt

WWWW americanradiohistorv comm

FIG. 4—A DEFIBRILLATOR uses slectricat
shock 10 resiore a heartbeat to normal.

The nervous system can be direcily af-
fecied by electrical shock. Paralysis, am-
nesia, and other conditions all can result
from nerve damage.

Kidney damage can occur if an electric
current passes through that organ. Kidney
damage can also occur if thal organ is
blocked by large amounts of a chemical
{called mycoglobin} that is released from
muscle cells that are damaged by the pas-
sage of an electrical current.

Finally. large and small blood vessels
may bleed or develop clots atier electrical
shock. That ¢an lead 1o deeper and more
exiensive tissue damage than is apparent
on initial inspection.

Lightning

Lightning proeduces all of the above
effects, and more. A person hitdirectly by
lightning will, in all likelihood, be killed
immediately. People who have been *hit
by lightning™ und have survived. are
those who were fortunate enough to be
victims only of a near miss. They were
merely close enough to the lightning to
receive severe elecirical shocks.

If lightning hits a tree {or other object in
the ground}. a voltage gradient leading
from the tree will exist along the ground.
A cow s1anding facing the tree will receive
more voliage between its legs than a cow
standing with its side to the wree. People
lying on the ground may develop burms en
areas of the skin that were in contact with
the ground. I the burns are not severe,
they may resemble light red. fine paint-
tngs—small burns may resemble stick fig-
ures. while larger ones may look like
evergreen bushes wilh thousands of nee-
dles on their branches. In addition to the
burns. there may also be transient paral-
ysis of transient loss of Vision or hearing.

Serious cffecis of a lightning “sirike™
can inelude severe burns and cardiac ar-
rest.

continued on page 92
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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!

COMPUTERS CAN CERTAINLY GET THINGS
done in a hurmy. But wheq you hook one
up to a printer, il can run at an amazingly
slow speed. There is a way lo speed things
up, though. By using a printer buffer,
you’ll be able put your computer back to
work even as a 20-page document is being
printed.

The buffer we'll deseribe does a great
job of freeing your speedy computer from
your comparatively slow printer. But it
does a great deal more, too! It's more
versatile than standard buffers because it
accepts either parallel or serial data from
your computer(s), and it outputs that data
in either parallel or serizl form. So you
can interconnect mismatched equmpment
and avoid the coslt of separale adapters and
the hassel of swapping cables,

The buffer has some other featres not
normally found in printer buffers. You can’
download Z80 machine code Lo customize
its operation if you want special buffer
features. You can even use it as a Z8O
hardware development system. Plus, with
the EPROM programmer option that we'll
discuss, you can read. program. and du-
plicate 2716. 2732, and 2764 EPROM's.

This buffer is truly a universal printer
buffer. It is designed 10 work with all
popular computers and printers equipped
with Centronics parallel and/or RS-232
serial ports. In addition, it will work di-
rectly with the user 140 port of the Com-
modore 64 and it will convert Com-

BY BILL GREEN

modore s non-standard code so that it can
be used with a regular ASCII printer.

The butfer hardware

The schematic of the printer buffer is
shown in Fig. |. As you can see, it is a
dedicated application of the Z80 micro-
processor (IC1L The Z80 was chosen for
its Jow cost and because il interfaces easily
with dynami¢ R AM (which is mandatory
when large amounts of memory are re-
quired). The 64K RAM is made up of
eight | X64K dynamic RAM IC’s,
IC3-1C10.

The Z80 refreshes only 128-cycle RAM
IC’s. However, because 256-cycle 4164’s
arc generally available for a beuer price,
we added [C17 and 1CI8 to provide the
cighth refresh line (RAT) If 128cycle
RAM?’ are used, those two [C’s can be
omitted. If you're not sure what 1ype you
have, play it safe and use the two IC’s.

The Z80, of course, cannot do anything
unless it has instructions to follow. The
software instructions for the buffer arc
stored in IC2, a 2K % 8 EPROM. (Sce the
parts list for information on how to order
that EPROM.) The EPROM occupies 2K
bytes in address area (OO00H-Q7FFH),
thus reducing the usable RAM from 64K
to 62K._ In addition. the area from 0800H-
08FFH is reserved for the stack pointer
and temporary scraichpad storage, Thus,
the olal usable RAM is 63,232 bytes.

The 16 address lines are multiplexed

WWWwW americanradiohistorv comm

onto the RAM address bus (Mas—n1a7) by
two 2- to |-line dita multiplexers, ICII
and 1C12. The timing for the multiplexers,
and the generation of the RAS (Row Ad-
dress Strobe) and CAS (Column Address
Strobe) signals for the RAM are handled
by 1C13, IC14, IC16, and one half of 1C24
as is the generation of the chip-enable
signal for the EPROM

Three of the inverters in 1C26. along
with the 8-MHz crystal provide the buff-
ered clock for refresh timing. That clock
is divided by 1C23 to give the 2-MHz
clock required by the Z80.

Octal D-type latches, ICI9 through
1C22, anc used for the L/O and status ports.
The pori-cnable sirobes are sent from
1C23, a 3- to 8-linc decoder that is used
here as the /O port decoder. One half of
IC24 is wired as an R-S flip-flop. It
provides (he BusY signal for the PARALLEL
INPUT port when it is strobed by the paral-
lel sending device. The pusy line is
cleared under software eontrol by pin 11 of
1C25 (evanLE o4} Tuming te the serial
port, we see that 1C27 is used as a line
driver/receiver for serial Q.

Switches §1-54 are read by 1C20. The
FUNCTION SELECT switches (S1, S2 and
$3) are three-position toggle switches that
give us 27 possible unique combinations
of inputs, cutputs, and other functions,
We'll explain how 1o use them shonly.
One terminal of each SELECT switch is fed
by pin 19 of IC19, which is switched high

<864 LSNDNY

1]
w


www.americanradiohistory.com

RADIO-ELECTRONICS

£
3
2
=g
&
5
o
g
B
3
[z}
o
=l
ol
2
5
G
[ad

1056330100130 082



www.americanradiohistory.com

or low by the operating program at the
appropriate time.

A power-on reset is provided by R| and
C?1. Decoupling of the +5-volt supply is

PPLY for the printer
bquer Although the sup;:cl',lI Is on the buffer

board, it is shown separately due lo 3pace re-
strictions.

AER iz meant o ba usced as an extension 1o Ihe printer butfer. Socket:

S0t plugs into PL2 and PL4 on the buiier board,

handied by eight
C2-C6 and C&8-C10.

Power for the buffer is provided oy a
simple half-wave reclified supply using a
threestermmal [C regulalor. The sche-
matic is shown separately in Fig. 2. The
AC input is obiained from i wall-mounted
9-volt AC transformer, which is switched
by S5 and fused for | amp.

.1-pF capacitors.

The EPROM programmer

As an addition to the printer buffer, you
can buildthe EPROM programmer/copier
shown in Fig. 3. [t connects to the buffes
board through SO! (and PL2 and PL4 on
the buffer board). An octal D-type latch,
IC28, latches the high address lines and

163
MLSIN

the program-control lines 10 the EPROM.
Another octal latch. 1C22 (on the buffer
board). latches the low address lines. The
data sent to the EPROM is latched by
1C29 and the data read from the EPROM
is laiched by 1C30.

Part of IC31 and Q1. Q2 and Q3 switch
the programming voltage V.o on and off
at the appropriate times. The seven
switches in DIP switch S8 (the cighth
switch is nor used) arc used to configure
the programmer for the differem types of
EPROMS. The §-10-25 volt converter
provides the programming voltage. Since
different EPROM s require different pro-
gramming voltages, S8-g is used to select
cither 21 or 25 volts.

5-T0-25v
CONVERTER

COR1 19NTY W
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The firmware

As we mentioned carlier. the operating
instructions for the ZB0 microprocessor
are stored as machine code in IC2. Whilc
that code is 100 lengthy to list here, we can
describe what it does.

When power 1s first applied, the stack
pointer and the ['O ports are initialized.
The Funcion SELECT switches (S1-53)
are then read and the selected function is
jumped to. In the case of parallel input
and output, the data is handled and stored
with no modification. The susy lines arc
used for synchronization of data flow. It
should be noted that incoming data will be
sent to the output device any time the
device is ready.

Since internal data is handled in paral-
lel, and serial [/ data must be converted
from serial to parzllel at the input and
converted from parallel 1o serial at the
output. The conversion is done by the Z80
using delay routines based on the baud
rate selected.

When the SERIAL INPUT function is se-
lected {well tell you just how to select it
shortly). the processor raises the 5iN
BUEY linc (ready), reads the s line until a
start bit (high) is detected. It then sets SIN
BUTY low (busy), delays, and so on unul 8
bits are stored in the buffer location that is
pointed to by the data-in pointer and the
stop bits are received. That process is re-

peated until all of the data has been re-
ceived. The routine requires onc start bit,
8 data bits, and one or (wo stop bits with
no panty bit allowed. As is the case with
parallel ¥O, daa will be sent out as soon
as the output device is ready for iL.

Serial output ts similar to serial input
except that the 300T BUsY line is read
until it goes high, indicating that the de-
vice is ready to accept data, Then, data are
loaded from the buffer location pointed to
by the data-out pointer and are sent out
onc bit at a 1ime on the sout line. One
stant bit, eight data blis, and one stop bit
are sent. No parity bit is sent,

While this printer buffer is universal in
the sense that it can be used with both
serial and paralle] equipmen, be aware
that all serial ports are nor created equal,
That's because the RS-232 standard is not
really a standard. For a better explanation
of what that means, see Herb Friedman's
anticles in the October and November
1984 issues of Radio-Electronics. Those
articles are a good general guide 1o inter-
facing serfal and paralle] equipment.

The pownNLoaD function allows you to
customize the operation of the buffer.
When it is selected, the program reads
both the serial and parallel input ports for
data. (The only baud rate supported on the
serial port in this mode is 1200 baud). As
data are received, they are lpaded into

S5 | }Q\MC
POWER o ] z
| : y ‘-. Ac

AL Nt

Fb s03
1 HSERIAL 10
vl

FIG. 3—PAINTER BUFFER PARTS PLACEMENT. Except for the five switches. all parts moun! on the
board. Most of the resistors are Installed "standing up.” See the laxt lor Information on how to mount

lhe bypass capacitors near the AAM IC'a,

Wwww americanradiohistorvy comm

PARTS LIST—PRINTER HUFFER

All resistors 1/4 watt, 5%

RAL—10.000 shms

A2, A9-A18-—47 ohms

R3—330 ohms

R4—180 ohrns

R5-8—1000 ohms

Capacitors

C1—1000 uF. 25 volis. electrolylic

C2-C8, C8-1C0—0.1 uF ceramic disc

C7—=d4.7 uF. 12 voits, electrolytic

Semiconduclors

{C1—2ZB80 microgrocassor

IC2—EPROM with controd software (Al
pha g1341)

IC3-1C10—4164 64K x L dynamic RAM

1C11, IC12, IC17—74LS157 quad 2- 1o 1-
line multplexar

IC13—741.532 quad nano gate

IC14—741.5260 dual 5-inpul NOR gale

IC15, IC26—-7404 hex invener

IC16—74L5175 octal D-type flip-flop

1IC 18—74L 5393 dual 4-bit binary counter

1IC19-KC22—741 5373 octal D-type tatch

IC23—T74LS74 dual Dtype fip-liop

IC24— 741500 quad nanp gate

HC25—74L5138 3- (0 B-line decoder

1IC27—-MC1489 line receiver

1IC32—LM340 5woh reguiator

Dr—1N400

Other componenis

S$1-53—SP3aT toggle

S54—normallty open pushbutton

S55—SPST 10ggle

PL1, PL2—14-pin night-angle male head-

er
PL3I—10-pin right angle male headar
F1—1 amp fuse
T1—10 vohits. 1 amp, wall mounled trans-
former
XTAL—8-1Hz crystal
Miscellaneous:—Case (CM6-225,
PacTec)heatsink for IC32, {use ciips. wire,
mounting hardware. PC board, IC sock-
ets, connectors lor your computer and
printer. ete

memory. When the copy switch (S4) is
pressed, control is passed to the down-
ioaded program.

If the PrROM READ function is selected,
address dala arc sent 10 the latches on the
programmer board. Dawa are read from
the EPROM address sclected by the
lutched address data and semt into the buf-
fer. It may then be read into a computer or
used to program a blank EPROM.

Programming an EPROM is similar,
except that data is sent to the buffer (1200
baud serial or parallel} and latched onto
the EPROM’s data bus after the address
information. The programming voltage,
VYpp. is switched on, and 50-millisecond
pulses program each datum into the loca-
tion addressed by the latched address
lines. After each location is programmed,
the datum at that localion is verified.

Assembling the universal butfer

The assembly of the buffer is not very
difficulr. Just keep in mind the following.
When we say “install,” we mean that the

{Continued on page 85)
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COMD FILTERS for your TV

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

COMB FILTERS ARE FREQUENTLY BEING
used these days in video systems 1o sepa.
rate the chrominance and luminanee in-
formation from a composite video signal.
In this articie. we are going Lo learn more
about comb filiers and how they operate.
We'll also look at an experimental NTSC
decoder that you can build. It is used to
derive RGB signals from a composite
NTSC video inpur,

In order to understand how comb filiers
can separate the chrominance and lwmi-
nance portions of an NTSC composite
signal. we first need 1o understand more
about the frequency spectrum of an NTSC
composite signal. The NTSC signal is a
“sampled data system™ with sampling
rates a1 15734 Hz. 60 Hz. and 30 Hz: that
is. the horizontal. field. and frame rates.
As aresult, the frequency spectrum of the
luminance channel consists of a serics of
carriers spaced 15734 Hz apart, each hav-
ing sidebands spaced 60 and 30 Hz about
them (sce Fig. |). There are. of course.
many more sidebands spaced about each
carrier at multiples of 60 and 30 Hz than
shown in Fig. |. but for this discussion,
the spectrum is simplified.

The frequency spectrum shown in Fig.
1 ts for a monochrome signal and consists
of the luminance information. For & color
signal, in order 1o keep that signal com-
patible with the millions of black and
white sets on the market. the chrominance
information is cleverly “stuffed” into the
empty frequencies beiween each of ihe

NEIL W. HECKT

luminance carrier and sidcband sets {sce
Fg. 2).

The chrominance information. like the
luminance information has a specitrum
that consists of a serics of carriers spaced
15734 Hz apant. each having sidcbands
spaced about them. The chrominance car-
riers, however. are focated at frequencies
that are precisely midway between two
adjacent luminance carriers. (It was not
by accident 1hat the color-burst frequency
was chosen to be exaciiy 455 times the
horizontal sweep frequency. divided by 2:
(455 X 5734)2 = 3,579.485 Hz. That
frequency is exactly 227.5 15734-Hz car-
riers away from O Hz.) Because of that

performance of your video system.

arrangement, the total spectrum of the
NTSC signal appears as a neatly inter-
laced set of luminance and chrominance
carrier/sideband sets. There are. of
course, many more of those carrier/side.
band sets than shown here.

In a typical ¢olor-TV set. the chromi-
nance information is separated from the
luminance information by passing the
composite spectrum throngh a chroma
bandpass filter. That effectively remaoves
all luminance information ousside the
passband; however. the luminance infor-
mation that is within the passband re-
mains {see Fig. 3).

Similarly, the chrominance informa-

30HrSIDEBANDS

VT
EL_‘”L"" =

| ]
15734H2 | 15734H2 | 1572¢hr__| 157Kz E
- "I‘T.I F,

A SMHr —

E0Hr SIDEBANDS

5

(RN}

!
-

FIG. 1—THE FREQUENCY SPECTRUM OF LUMINAMNCE Information ¢onsists of a series of carriers
spaced 15,374 Hr apari. each having sidebands at 60 and 30 Hz on eilher side.
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LUMINANCE
v CARRIERS

CHROMINANCE
CARRIERS

I

| i
15?5‘“: | 15734m2 1573544r |

15734 |
§ 15?3. Hz

— 3. BMH2 |
- 45MH - =i
FIG. 2—IN ORDERA TO ENSURE COMPATIBILITY with black-ond-white TV sets, the chrominance

Informalion is located in Lhe empty frequencies between sach of the luminance carrier and sideband
seis.,

E

15?3 Hi

-

‘__ISIMHI

|5?3‘HZ 15734H: _l

AEMAINING

? s::gr:ssmm . 2 g g
LA M\l”\\lhﬂ Uik

FIG. 3—USING A BANDPASS FILTER remaves the luminance information that talls outside of-lhe
passband, but the luminance Information that fafis within the passband I3 not affected.
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CHADMINANCE 4
CARRIERS

CHROMINANCE

BAND REJECT

FII.TEH
AEMOVED
LUMINANCE
CARRIERS

i 1 MM,
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AG. 4—USING A NOTCH FILTER to remave chrominance information also results in the removal of
some of Ihe tuminance Information. The lost luminance inlormation consists of much of the fine detail
of the picture.

tion is removed from the luminance infor-
mation by passing (he composite
spectrum through a band-reject (notch)
filter. That effectively removes the chro-
minance, but also removes some of the
luminance information (see Fig. 4). That

removed luminance information contains
much of the fine detail of the picture,
As should be obvious. then, an ideal
luminance filter would be one that passes
all of the luminance information and re-
jects the chrominance (see Fig. 5). An

WwWwWw americanradiohistorv comm

ideal chroma filter would be one thal pass-
es all of the chrominance information
while rejecting the luminance (sce Fig. 6).
Such a filier would have & characteristic
that would look somewhat like a comb,
hence they are called comb filters.

The comb-filter characteristics shown
in Figs. 5 and 6 are greatly simplified. In
fact. each of our luminance and chromi-
nance filters would have about 280 teeth
{nulls) in each comb. In addition, the
chroma comb nulls would be offset 7867
Hz (15734/2) away from the luminance
filier nulls.

Building a comb filter

Such a filter can be designed around a
delay line. The delay time of the line must
be equal to the period of the spacing be-
tween the tecih of the comb. For NTSC
television, the period must be 1/15734 Hz
= 63.5566 ps, and that delay time must
be very precise. '

A simplified block diagram of 2 comh
filter 15 shown in Fig. 7; let’s see how that
filter works.

Since the delay of the line is exacily
1/15734, it will store exactiy onc cycle of a
15734 Hz sincwave., Al 15374 Hz, the
output of the delay line will be in phase
and equal in amplitude to the input signal.
Since both the input signal and the output
of the delay line are fcd to the Y (lumi-
nance) channe) “"adder.” the ampliude of
the output of that adder at 15374 Hz will
be wice that of the input signal. That
conslitutes a peak in the filier response at
15734 Hz. Similarly, the C (chrominance)
channel **subltracior” also sees two equal-
amiplitude in-phase signals at 15374 Hz.
The € channel subtractor will thus pro-
duce zero output. That conslitutes a null
in the filter response at 15734 Hz.

At 7867 Hz (15734/2), the delay line
will have one half ¢yelc stored in it. The
output from the delay tine is, at that time,
I80 degrees out-of-phase with the input
signal. That will cause the Y-channel ad-
der produce a zero output (null), while the
C-channel subtractor will generate a sig-
nal that has twice the amplitude of the
input signal (peak).

At 31468 Hz {15734 X 2). the delay
line stores two cycles, causing an identi-
cal effect as one cycle—a peak in the Y-
channel filter characteristic and a null in
the C-channel filter characteristic. At |-V
times 15734 Hz (2360) Hz), an cffect
identical to the half cyele effect causes a
null in the Y channel and a peak in the C
channel.

Thus, for every integer multiple of
15734 Uz, a peak is produced in the Y
channel. and a null is produced in the C
channel. At every integer multiple of
23601 Hz. there is a null in the Y channel
and a peak in the C channel.

The filter we've just described is actu-
ally a little oo good since it “*combs™ all
the way from 0 to 4.5 MHz, and our desir-
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FIG. 5—AN IDEAL LUMINANC E FILTER would be flat to about 2 MHZ, ihen comb every 15.734 Hz to 4.5

MHz.

¥

t

p———0-2 MH —— '1

CHROMINANCE
FILTER CHARACTERISTIC

il

FIG. 6—AN IDEAL CHROMA FILTER woutd have zero response 1o about 2 MHz. then comb every 15,734

Hz 1o 4.5 MHz.

0

LUMINANCE
NTSC out
VIDED
iN
= 14 DELAY
LINE

CHADMINANCE
ouT

FIG. 7—A BASIC COMB FILTER can be built
sround a tH.delay tine. One drawback to the
filtar ahown hete |y 1hatl if combs from O Hz

ed response is to be flatin the first 2 MHz
of the Y channel, and to have zero re-
sponse in the first 2 MHz of the C chan-
ne¢l. The reason we want flat response to 2
Miiz in the luminance channel is because
much of the low-frequency information
(which represents herizontal line-to-line
luminance differences) will otherwise be
removed by the comb flter.

Figure 8 shows a mere practical config-
uration for our filier. As is shown in that
block diagram. the Y channcl can be
made essentially flat for the first 2 MHz by
adding the first 2 MHz of (he C channel 10
the Y channel. Since there is a peak in C
for every null in Y. they tend to cancel out
when added.

A 2 M|z lowpass filter in the C channel
passes the first 2 MHz of the chrominance
signal, which is then added back tothe Y
channel. That ercates a Y-filter charac-

teristic that is essentially flat from O o 2
MHz, with combing from 210 4.5 MHz.
The 4.5-MHz lowpass filter sets the Y-
channel’s upper passband edge at 4.5
MHz, which 1s just below the audio chan-
nel. Meanwhile, a 1-MHz bandpass filter
in the C channel, centered at 3.58 MHz,
resiricts combing tO just the chrominance
frequency band.

YV YYYYY

The RCA PW600 module

The delay line used in the experimental
comb filler NTSC decoder aboul 1o be
described 1s part of an RCA PW600 mod-
ule {scc Fig. 9), which is used in some
recent RCA color TV models. (For a
schematic diagram of that module. see
Howard W, Sam’s Photofact Set 1945,
folder 2, RCA chassis CTCIOIA. 1981
production.) The PW600 also contains
some vertical detail enhancements.

The diffieult pari of any comb filier is
the |H delay line which, as mentioned
carlier. must be very precise. The ane
onboard the PW600 is a sophisticated de-
vice; it is a charge-coupled analog shift
register of 683 Yi-s1ages, The delay intro-
duced by the shift register is purely a func-
tien of the frequency of the applied shift
clock and number of stages, When a shift
frequency of three times the color burst
frequency (10.74 MI2) is used. the tolal
delay is exactly 1H.

A charge-coupled shift register consists
of a series of switches and storage capaci-
tors. On each shift (or clock) signal, the
charge of any particular capacitor is trans-
ferred 1o the next capacitor in line. The
first capacitor in the device. of course.
gets its charge from the applied input volt-
age. The process is very similar to the old
“bucket brigade™ used for fire fighting.
Each person holds a bucket. The bucket of
the first person in line is filled to some
level. That person then empties his bucket
into the bucket of the next person in line.
The next person then empties his bucket
into the bucket of the third person in line.
Meanwhile, the first person has refilled
his bucket and is ready to empty it into the
bucket of the second person. That process
is carmicd on continuously with the last
person emptying his bucket on the firc.

45MHz LOWPASS

4.5MHz £

Y
v

LUMINANCE

NTSC
IN ©

TH DELAY

2MHzZ LOWPASS

S

/

YY)

/\W_ﬁ CHROMINANCE
EFF .. BAND

~

|

PASS
e ¥
i

1.56mH:

FIG. B—A PRACTICAL COMEB FILTER. In the luminance channel, this fitter wlll have nearly flat
reapofise 1o 2 MHI; in the chrominance channel, this filier wlll have zero reSponse to 2 MHz.
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J——- ey 2 OLUMINANCE
VERAT
LDWPASS
NTSC O 1 L DETAIL
N 3 FILTER PROCESSOR
.I BANDPASS h
RCA FILTER ——1—OCHROMA
LOMB FILTER IC
10 T4MH2 FREQUENTY 7
TRIPLER 0 3.58MH2
PG00 MODULE
||1 ]5
) ¥
+24VDG -10v¥DLC

FI1G. —THE PWE0O. This RCA module contains all of the components of our basic comb flter.

CHROMA INPUT

ACC CAPACITDR

DL DAIVER, EMITTER

DL DRIVER, COLLECTOR
SATURATION CONTROL
INDENT CAPACITOR

v INPUT

U INPUT

S00EGREE LOOP CAPACITOR
O5C LODP FILTER
CRYSTAL ORIVE
CRYSTAL FEEDBACK
GAOUND

BLUE QUTPUT

BLUE CLAMP CAPACITOR
BLUE FEEDRACK

GREEN OUTPUT

GREEN CLAMP CAPACITOR
GREEN FEEDBACK

RED GUTPUT

articla.

(I -4 140 HUE CONTROL
2] 139 +1zvOC
3] [138  GARDUND
4] 137 1.0V LUMINANCE INPUT
5] 36 DELAYED LUMA INPUT
63 135 3.0V INVERTED DUTPUT
L= 134 LUMA EMITTER LDAD
a0 (133  LUMA COLLECTOR LOAD
9 37 CONTRAST CONTROL
1607 TDA3Z01 131 BLACK LEVEL CLAMP
ng 110 aAGHTNESS CONTROL
12 O] 129  PEAK BEAM LIMIT ADJ
1 128  FRAME PULSE INPUT
14§ 127 SANDCASTLE INPUT
15 [ 126 050° GREEN INPUT
16 ] 126  0SD" RED INPUT
17 [J24 050 BLUE INPUT
18 O 723 0SD* BLANKING INPUT
19 122  REDFEEDBACK
26 [ 21 RED CLAMP CAPACSTOR

*D50 = ON SCAEEN DISPLAY

FI1G. 10—PINOUT OF THE TDA 32301, This Moiorcls IC contalns everything necded lo convert luminance
and chromipance Information Into RGB signals.

WWwWw americanradiohistorv comm
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THE TDA3301 I$ used in an experimental NTSE B¢ ader that will be described in the | it war of thia

Thar sinularity of charge-coupled devices
to the old bucket-brigade has caused them
to be called “bucket-brigade™ devices as
ofien as not.

The delay-line IC used in the PW600,
also contains the adder and subtractor.
Thus, it is cxsentially the bavic comb flter
we spoke about earlier. The remaining
circuitry of the PW600 is the 4.5 MHz
and 2 MHz lowpass filiers. the 3.58 MHz
bundpass filter. the ventical detail pro-
cessor. and the frequency tnpler for con-
verting the 3.58-MHz coler burst 1o the
10.74 MHz shifi clock.

The PW600 inputs one volt peak-to-
peak composite NTSC video and 3.58
MHz color burst reference. and outputs
separatcd luminance and chrominance, It
requires + 24- and — 10-volts DC,

Just 4 word about the vertical-detail
processor. That #s peculiar to the PW600
module, and is not used with all eomb-
tilter applications. The combing action in
the Y chunnel, at frequencies below 2
Mliz. remaved much of the vertical detail
of the picturc. Adding back the Jower 2
MHz of the C channel restored the lost
detail. It follows that if the vertical detail
is added back at a greater level thun origi-
nally received. then the vertical detail may
be enhanced. The vertical-detail pro-
cessor Circuit 15 an amplifier having non-
linear gain vs, frequency. The process Can
be compared 10 the use of high-frequency
peaking in the video amplifier stages to
improve horizontal detail,

An advanced color demodulator

Thus far we have only separated chro-
minance and luminance by the most ad-
vanced process available, Next we have o
convert 1hose signals into ones that can be
used to drive a color picture tube, namely
RED, GREEN. and BLUE video.

A 40-pin [C demodulator. the
TDA3301. has recently been introduced
by Motorola {see Fig. 10). It contains ev-
erything needed to process the luminance
and chrominance signals into RGB sig-
nais, and when used with the PW600,
does it all without any inductors. tuned
circuits, or luminance delay lines. The
device is of European design. and is use-
able for ¢ither PAL or NTSC demodulaior
applicalions.

In addilion 1o doing the color demod-
ulation, it has RGB and blanking inputs
that allow external mixing of computer
information with the vidco picture.

The TDA3301 provides sutomatic
black-level setup and beam-curent limit-
ing. It normaily requires no oscillawor ad-
justment. has three on-screen display
inputs (RGB). u high-speed blanking in-
put. and it operates from a single 12-volt
DC supply.

That's all we have room for now. Next
time. we'll show you how the PW600 and
the TDA3MM can be used to build an
NTSC decoder. R-E
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BUIEDELEIS

Now that we've introduced'
you to the HiTech
PC-compatible computer,

| lets see how its put together.

i

ELLIOTT S. KANTER

P t 2 WHEN WE LEFT OFF
a r last time. we were
just getting ready to configure the mother
board. The first step is to set the config-
uration swilch SW1. which is a DIP
swilch that is made up of eight separate
swihtches that we'll call SWI-1-SW1-8.
As we showed you last month. for our
configuration the switches should be set
as follows:
® SWIi-1: oFr.
® SWI-2: on.
SWI1-3: o1
SWi-4: on.
SWI-5: orF.
SWi-6: orr.
SWi-7: oFF.
® SWI-8: onN.
Switch SW -1 is always off for normal

operation, while SW1-2 is on unless an
8087 co-processor is being used.

Switches SWI-3 and SW1-4 are set de-
pending on how much memory is in-
stalled. For 128K, they should be set off
and on respectively. For 192K, they
should be set on and off, respectively. For
256K. they should both be off.

Switches SW (-5 and SW1-6 arc set de-
pending on the display adapter used. They
should both be on if no display adapter is
used. If a colorigraphics adapler {with
40 x 20 resolution) is used, SWI-5 should
be off. but SW1-6 on. For a resolution of
80 x2S, those settings should be re-
versed. If both adapters are used. or if a
monochrome adapter is used. both SW1-5
and SW|-6 should be off,

Switches SW1-7 and SW1-8 are set de-

PG Compatihle

Gomputer
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pending on how many floppy-disk drives
are installed. For 1 drive, both should be
on. For 2 drives. SW1-7 should be off, but
SWI-8 should be on. For 3 drives, SW(-7
should be on. but SWI-8 should be off.
For 4 drives, both should be off.

Two other DIP switches are Jocated on
the motherboard. Those switches are not
numbercd but their locations are labeled
“FOR RaM EXPANsION' in Fig. 4. (For
your convenience, Fig. 4, which appeared
last time. will be repeated here.) Unless
you have the necessary expertise (o imple-
ment alternative ROM/EPROM's. don’t
disturb the setiings.

Now it's time to insert the BIOS ROM
in position U35. Be sure 1o observe the
orierwation of the notch or dot indicating
pin 1.

Now thal you have compieted the
switching configuration process. you're
almost ready to install the board in the
case. Before you do, locate the jumper

block JP1. (See Fig 4.) [F you are using the

HiTech Power Supply. ensure that a
jumper is in place from pins 2 to 3. That
jumper enables the on-board power-on re-
set. If you are using the IBM power sup-
ply. install the jumper from pins 1 to 2.

The system board is now ready 1o be
installed. [t will be secured by a locking-
type. plastic stand-offs and two. 6-32 X
1/4-inch screws. As noted in Fig. 4, one
screw will be mounted with an ingulating
washer separating it from the component
side of the board. With the case posi-
tioned as shown in Fig. 3 (see the July
I985 issue of Radio-Electronics), slide
the system board in from the left and line
up the plastic locking-type stand offs with
the holes in the board. Those stand-offs
will slide in their mounts making this task
easier. When you have lined the board up
and the stand-offs protrude through the
holes, press down to lock the board into
place.

Refer again to Fig. 4 and install the
screw without the insulating washer
where shown (point A). In a similar man-
ner install the screw with the insulating
washer where shown (point B). Take the
two-wire cable coming from the speaker
and plug it Inio the on-board connector as
also shown in Fig. 4. That completes the
installation of the sysiem board.

Configuring the disk drive

If you have not done so already. care-
Fully unpack the floppy-disk drive. Posi-
tion the drive as shown in Fig. 6 and locate
the power connector and the data-cable
connector. Using a screwdriver, gently
pry out resistor pack RA1 and discard it; it
is not required for use with the HiTech
PC. Next. move the jumpers; they should
be at the 4s and ps1 positions. That's atl
there is to configuring your floppy-disk
drive. If you have purchased a second disk
drive, configure it in exactly the same
manner.
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FIG. #—THE HITECH MOTHERBOARD l!\d aome of the features you'll have to be tamliler with.

You are now ready to install the floppy-
disk drive in the case. Pop out the lower of
the two plastic drive faceplates and care-
fully insert the disk drive, component-
side down, through the front of the case.
Secure the disk drive using (wo 6-32 X
1/4-inch screws in the slots {bracket) and
tapped holes {disk drive) ensuring that the
drive front is lined up with the front of the
panel. The direction-indicating arrow on
the front of ihe disk drive should be point-
ing up. That's all there is to installing the
drive. If you have purchased a second disk
drive, install it in a similar manner.

Installing the hard-disk drive

Your hard-disk drive, despite its name,
is fragile. You should take whatever pre-
cautions are necessary to prevent it from
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jarring or dropping. (Damage can occur if
it’s dropped from heights as little as two
inches!) Unpack the disk drive and re-
move the plastic fromt panel cover from
your computer.

RefertoFig. 7 and genily slide the drive
inta the right-hand side opening (as view-
ed from the front). Using the supplied
mounling screws, secure the drive to the
bracket as shown in the drawing. That
completes the installation of the drive
proper. The next step is to install the con-
troller card.

Hard-disk controller

If you have nol done so already, unpack
the hard-disk controtler card and position
it in front of you as shown in Fig. 2.
Locate the DIP configuration switch
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propar jumper configuration,

POWER SUPPLY

A
;\]'/4“

POWER SW.
FIG. 7—MOUNTIKG THE HARD DISK and power
supply is straighlforward.

(2] -SCREWS
SECURE HARD BHSK

34-CONDUCTOR
CABLE

S

9
-~
{ ®

CONFIGURATION e ]
% @ S‘MTCH

AED STRIPED EOGE

20-CONDUCTOR
CABLE

FIG. B—THE HARD-DISK CONTROLLER CARD.
Thae first tour positions of the configuralion
switch should be set to off. and the last lour
should be set on.

SW1. (Note that this SW is nor the same
SWI that we set on the system board.} The
controller supplied with your computer is
capabie of accepting hard disks ranging in
capacity from 10MB to 30MB. SWI con-
figures the card to the drive installed. In
our case. we will be installing and config-
uring this card for a IOMB disk. 50 set
SWI.] through SW1-4 off and SWI-5

FIG. 6—THE FLOPPY-DISK ORIVE. The reaistor network RAY be discarged. See the text for the

FLOPPY DISK CONTROL TGS
CABLE CONNECTOR

through SW1-8 on. That's all you have to
do to configure the controlier card. Don't
change any jumpers on the card. You're
now ready to install it, using Fig. 9 as a
guide.

Using the supplied cables, plug the 20-
pin and 34-pin cables into the card as
shown with the red striped end of the
cables pointing down toward the card-
edge connector. [nsert the card into & va-
cant slot near the hard-disk drive and
route the cables as shown toward the hard
disk, You wiil have to remove one of the

back slot covers 1o install the card; save
the screw and use it to secure the card with
the cable end pointing towards the com-
puter’s front panel. Connect the remain-
ing ends of the ¢ables (o the hard-disk
drive. They are keyed and can only be
inseried in the proper manner. Your hard-
disk drive and controller card are now
instalied. We will format the disk shonly.

Installing the power supply

Position the power supply 50 that the
power switch is located to the night rear
(as viewed from the front} and protrudes
from the rear right hand side of the case.
{Refer o Figs. 7 and 10.) Tum the case
around and line up the four mounting
holes with their correspondibg holes in
the rear panel. Using four 6-32 X l-inch
round-headed screws, secure the power
supply to the rear of the case. Locaie the
two cable assemblies and connect them to
the motherboard as shown. [n 2 stmilar
mannet. connect one of the two, d-linc
cable assemblies to the rear of the hard
disk dtive. The assembly’s connector is
keyed and can only be inserted the correct
way.

The remaining 4-line cable assembly
will be connected in a similar manner to
the floppy disk drive. If you are using two
drives, use the y-adapter and carefully
match the color codes of the wires and
crimp the adapter in place,

The adapter cards

Now it's time to install a color-graph-
ics/monochrome display card and a flop-
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FIG. 9—ROUTING THE RIBBON CABLES Jor the disk drives |8 easy il you follow the layou! shown.
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FIG. 11—=THE COLOR graphlcs’monochrome
adapter [s tully compatible wilh the IBM system.

FIG. 12—THE FLOPPY.DISK CONTROLLER
adlapter shown here also comes equipped with &
parafiel printer port.

py-disk comtroller/parallel printer card.
Each of those cards is packaged sepa-
rately with necessary cables and instruc-
tions as to use. The coler-graphics/
monochrome display card shown in Fig.
 should be installed in the first (lefi-
most) expansion slot with the two con-
nectors—one for RGB color. the other for
composiic video—visible from the rear.
Remove the screw holding the rear panel
cover corresponding to the first slot (right
as viewed from the front). Discard the
panel cover but retain the screw, it will be
used later 1o secure the adapter card. Posi-
tion the card with the connectors to the
rear and press down firmly. Secure the
rear panel bracket.

FIG. 10—THE POWER SUPPLY i3 shown conmected 1o the molherboarlI Note that ihe cables {or the
floppy- snd hard-disk drives ane not shown.

The last adapter card we’ll install is the
fioppy-disk coniroller card with a paratiel
printer port. Remove the third and gighth
reaf panel covers and save the screws. The
left-most opening will be used for the
DB2S5 parallel printer port connector. The
remaining {third) opening will be filled
with the expansion-drive conneclor.

Refer to Fig. 12, the controller/printer
adapter. The only required configuration
woutd be to chamge the position of the
jumper located nearest the card edge fin-
gers. The purpose and possibilities of that
configuration change ure more than ade-
quately covered in the documentation that
comes with the card and will not be re-
peated here.

Position ihe card so that the gold fingers
on the long edge of the board are directly
abuve the connector 2nd ensure that the
plate attached to the board lines up with
the now open rear slot. Firmly press the
board down into the connector and re-
place the screw removed previously to
hold the board in place.

Take the cable supplied and place it
between the fioppy-disk drive(s) and the
controller card with the red edge of the
cable pointed to the topof the computer. If
you are using only one drive, locate the
connector at the fold of the cable and press
the connector onto the bortom disk drive.
The red line should be visible toward the
ieft as seen from the front of the computer
{on the disk drive). If you arc using a
second floppy drive, position the con-
nector at the split end of the cable in a
similar manner and press this connector
onto the top disk drive. The remaining
connector located at the long end of the
cable should be connected to the card
adapter with the red edge line pointing to
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the top or up. Route this cable as shown
previously in Figure 9. That completes the
installation of the floppy disk controller.
To mount the DB2S paraliel printer port,
fasten this connector o the (supplied)
bracket with the hardware supplied. Posi-
tion that connector and bracket in the last
opening and secure it with the remaining
screw removed previously.

We're now ready (o close up the case
and try things out! Slip the case cover on
from the front and secure with the four
6-32  Yi-inch black flat head screws.
Plug the connectot from the keyboard into
the socket located on the rear of the cab-
inet. Figure 13 shows the completed sys-
tem which is also available rady to use
under the name SAM 2001,

The “smoke test”

Now hook up your monitor, plug every-
thing in. slip your operating-system disk
into drive A (the top drive). and turn the
computcr on. The screen display will
show the selktest in progress. When the
self-test is complete. it will instruct you to
insert your system diskette in the drive
and lo press any key.

Al the system prompt, you might wish
to enter DIR followed by RETURN tw
view the contents of vour system disk. For
detailed information on your sysiem disk
and the various uses of the utilities it con-
1ains, consult the literature that comes
with the diskette. or any of the many fine
books available on the MS-DOS operat-
ing system.

Formatting the hard disk

Now that everything seems 10 be work-
ing right. it's time 10 format the hard disk.
Leave your DOS disk in drive A and enter
"FDISK™ followcd by a return. A menu
will present vou with o number of options.
Select Option |

In response to the prompt asking if you
wanl (o use the entire fixed disk for DOS,
answer NO

Imv response to the prompt asking for
partition size, enter 303.

In response to the prompt asking for the
starting cylinder number, enter 0.

Hit the ESC (Escape) key 1o retum you
1o the FDISK options. In order to make
the partition active so that the system will
12oad the DOS on power-up. select option

View the partition data and double
check it. You will be prompted toenter the
number of the partition you want to make
active. Select b. Then hit the ESC key to
return to the FDISK options. Use the ESC
key again to retumn to DOS.

Reboot your system by hitting CTRL
ALT DEL (the control, alternate and de-
lete keys) simultaneously.

Next we’ll use the DOS command
FORMAT 10 initialize the hard disk’s di-
rectory. First type “FORMAT C:/8."
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ADD-ON BOARD SUPPLIERS

ABM Computer Systems
3 Whatney

Irvine, CA 92714
714-853-6531

Apstek Inc.

2636 Walnut Hill Lane Suite 335
Dallas TX 75229

214-357-52688

AST Research, [nc.
2121 Allon Ave,
Inne. CA 92713
714-863-1333

Byad, Inc.

95 W. Algonquin Road
Arlington Heights, 1L 60005
312-228-3400

Chrislin industries, Inc.
31352 Via Colina Sutte 1
Westlake Wiage, CA 31362
213-991-2254

IDE Associates. Inc.
7 Oak Park Drve
Bediord. MA 01730
800-257-5027

MA Systems

2015 OTolle Ave.
San Jose, CA 35131
408-843-0596

Maynard Electronics
430 E. Semoran Blvd.
Casselberry, FL 32707
305-331-6402

Microlog, Inc
222 Roule 53
Suflern, NY 10901
901-368-0353

Orchard Technelogy
47790 Westinghouse Drive
Fremount, CA 94538
415-490-8586

Personal Computer Products. Inc.
11590 W. Bernardo Court

San Diego, CA 82127

519-485-8411

Persyst

17862 Frich
Irvine, CA 82714
714-660-1010

Profit Systems. Inc.

30200 Telegraph Rd. Sute 132
Birmingham, Ml 48010
313-647-5010

Quadram

4355 Intematioral Bivd,
Norcross. GA 30093
404-923-6666

Tecmar

6225 Cochran Rd
Bolon, OH 44138-3377
216-343-0600

DRDERING INFORMATION

The loliowing are avallabie from HiTech International. Department R-E, 1180 Mirai-

oma Way Sulte M, Sunnyvale, CA 94086.

Parl No. Description Price
RE-PCB W/C Motherboard with 128K RAM §525.00
RE-PS-130 130-watl power supgly 175.00
RE-ROM BIOS ROM 35.00
RE-CASE Case (complele) 150.00
RE-5150 enhanced keyboard 150.00
RE-MONDIS RGB video card 175.00
RE-DISK DR. Teac 360K disk drive 125.00
RE-CTRL-A Disk controller/paralte! port 175.00
RE-HARD DISK 10 megabyte drive with controller 650.00
RE-YAD ¥ Adapler {to aitach two drives} 5.00

Total*: 2165.00

*Note 1hat due to last-minute pnce changes by both IBM and HiTech, the price difference
between their two compalible computers does not live up to the 52000 claimed on last
monihs cover.

You'll be prompted to hit any key to begin
formatiing drive C. When you do, don’t
be surprised at the amount of time re-
quired 1o format the hard disk. You will be
able to tell that the hard disk is working by
the drive indicator light being illumi-
nated. When formatiing is complete, a
status report will be displayed telling you
the ttal disk space, the space marked as
defective, and the space currently allo-
cated to files. Note that the amount of
space marked as defective must be ZERO.
If any bad bytes are found, you should
contact HiTech International.

As we have scen, the DOS command
FORMAT is required to setup the hard
disk, it also nnializes it. Initialization
could be disastrous if used at the wrong
time. The same command is also used to
format the Aoppy disks, so if you used it in
errof. the hard disk could in fact be erased.
To prevent that from happening. change
the name FORMAT.COM to FMT.COM.
To do so type “"RENAME FOR-
MAT.COM FMT.COM. "
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HITECH COMPUTER iw availabie fully aasembiled 88 1he Sam 2007

Next create a batch file 1o format floppy
diskettes. To do so type: "COPY CON:
FORMAT.BAT FMT A%1."" Then hit the
F6 key. Thai program will enable you to
format a diskete or to format and place
DOS on your diskette. To only format the
diskette type FORMAT; 10 both format
and add DOS, type FORMAT/S.

That completes the formatting and con-
figuration of your hard disk. You are now
ready to enjoy your system.

Add-ons, etc.

One of the advantages of building your
own system is the ability 1o tailor accesso-
ries to your needs. There are a lot of com-
panies making accessories for the IBM
PC/XT and anything that fits the 1BM,
will work in your HiTech computer. To
offer yuu some assistance, we are includ-
ing a list of suppliers of accessories 1hat
will permit memory expansion, addi-
tional ports (serial, parallel, game, etc.)
and the ability to configure addiional
memory as a RAM disk. R-E
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ClIRCUIRS

DESIGNING WITH
DIGITAL IC’S

This month we'll see how simple gates can be combined to form

one of the basic circuits of digital electronics—the flip-flop.

JOSEPH J. CARR

P 5 IN PAST INSTALLMENTS
art of this series we have
discussed logic families, interfacing
mcthods, and elementary gates. Let’s now
expand our discussion o inelude com-
binations of gaes. Sueh combinations of
gates can. of course. perform more com-
plex functions than simple gates alone.
The first of such circuits that will be dis-
cussed are basic flip-flops, specifically
two forms of set-reset flip-flops—the
clocked set-resct flip-flop. and master-
slave {which is also known as the load-
transfer) flip-flop. But first, ler's review
the two basic gates that are used in these
circuils—the naND and NOR gates,

~nanD and Nok gates

The two basic gates used in our flip-
flops are (he nanD and NOR gates shown
in Fig. |. We’ve previously looked at how
those gaies operate, but let's bricfly re-
view that here:

For a NanD gale, & low on either input
forces the output high. Thus, for the out-
put to be Jow, a high must be presented 10
both inputs.

For a nowr gate. a high on cither input
forces the output Jow. Thus, a low must be
presented to both inputs for the output to
be high.

Most IC nanD and NOR gales are
**quad"” units; that is, there are four such
gates in a single 1C package. The 7400
TTL device, for example, is a “quad two-
input NAND gate,” while the 7402 is a
TTL “quad two-input Nor gaie.” Both
IC’s contain four two-input gates that are
independent of each other, except for
power supply and ground connecticns.

Set-reset (S-R) flip-flops

The set.reset flip-flop (also calied the
S-R flip-flop) is a bistable circuit, which
means there are two stable output states.
Those states are defined as follows: Set—
Q = high, § = low; reset—q = low, §
high

Unless otherwise specified, the set
state always makes Q high, and the reset

state makes Q low. Of course, G is always
the complement of Q.

FRgure 2 shows the NAND gate version
of the S-R flip-flop. while Tabie ! is the
truth table that describes circuit opera-
tion. The nanD-gate S-R flip-flop rules
are summarized as follows:

A low applicd to the set {s) input forces
Q high. and @ low. A low applied to the
reset (R) input forces @ low and § high. A
high applied to both g and s inputs stmul-
taneously results in no change in the out-
put state. Finally, a low applied to both
inputs simultancously is a disallnwed
state that confuses the circuit and pro-
duces an unpredictable output state.

Even a momentary low will force a
change in the output state. Application of
a constant low to either input will hold the
commanded output state. That tactic is
sometimes used to lock a particular state
(set or reset) until some other circuit ac-
tion is conipleted. The §-R Rip-flop 1s
bistable. so it will remain in either set or
reset states until commanded tochange by
application of a low 1o the appropriate
input,

Figure 3 shows several symbols used to
denote §-R flip-flops in schematic di-
agrams. All three are used for NAND-lOgiC
S-R Bip-flops, even though only Fig. 3-a
and 3-b are technically correct (the inver-
ted inputs of those figures comply with the
active-iow natuse of the inputs). The sym-
bol shown in Fig. 3¢ is sometimes secn
for nanD-logic §-R Aip-flops, but is more
propetly associaled with a Nor-logic §-R
flip-Mlops. In Radio-Electronics. the
symbol shown in Fig. 3-a is always used

TABLE 1
- Inputs Outputs
s R a a
0 0 Disallowed
1 0 0 1
0 1 1 0
1 1 No change
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INPUTS {?_'_Do—l_oourpur

#»
INPUTS
b

FIG. ¥ —SIMPLE non gales. such #3 the one
shown in 8, snd Nano gates. such a3 (he one
shown in b, are the basic bullding blocks of flip-
flops.

§
(SET} o———

y o4
|RESET O—

FIG. 2—THIS SET1-RESET (S-R) FLIP.FLOP 13
fashloned out of two simple nanp gates,

o——-o-I3 ) M S
= I 0 —
&

—o18 i—0
e — L2 i————0
b
& — s o PR o
1 § e

c

FIG. 3—THESE SYMBOLS are commonly used
In schematic disgram 1o show $-R fllp-tiops.
The symbal shown In #is used in this magazine,

10 denote a NaND-logic S-R flip-flop.

An example of a Nor-logic S-R Rip-
flop is shown in Rg. 4, while the truth
table is shown in Table 2. As you might
expect, the nor-logic S-R flip-flop oper-
ates in the opposite manner from the
NaND-logic version of the circuit. That
can be verified by examining the truth
tables for the two circuits.

As in the previous case, only a momen-
tary high nced be applied to either input to
make the nor §-R Rip-fiop change output
states.
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[SET}H

R
| IRESEN i

FIG. #&—wor LOGIC can also be used Lo bulld an
S-R flip-flop.

TABLE 2
Inputs Qutputs
£ R Q Q
0 0 No change
1 1] 1 0
0 1 4} 1
1 1 Disallowed

The S-R flip-flop can be used in a wide
variety of applications. One such applica-
tion is a digital version of a latching
switch. Figure 5 shows such a switch
based on the NAND-logic S-R flip-flop.
The inputs arc controlled by pushbution
switches, S1 and S2. Each is a normally-
open type that closes when pushed. Since
each input is strapped high with a 3300-
ohm pull-up resistor. the input will be
high as long as its associated swilch is
open, but will go low when that switch is
closed. Once again, duc to the nature of
the circuit, 2 momentary low is all that is
required for the output to change states.

Note in Fig. 5 that the switches and the
outputs arc labeled sTART and sTop. That
labeling impticitly assumes that the c¢ir-
cuit is used in a machine or instrument
that needs *“stan ™ and “stop™ commands.
Assuming an initial state of the sTop
output high and the sTarT output low,
pressing the sTarT bution will cause the

sl
START
==

I Q

ix

51
STOP

FIG. 5—THIS CIRCUIT can be used to Issus
“siop” and "slar” Instructions 1o a Circult or
Piece o machlnery. ita operation |s anslogous
to & Istching switch.

oulputs to change stales; that is, Lhe sSTART
output will go high and the sTor will go
fow. Those oulput staies will remain
“locked-in" cven after the switch is re-
leased. They will reverse again only when
the sTOP button is pressed.

Ordinary $-R flip-flops sometimes suf-
fer a problem that besets classical melay
circuits: race conditions. In the classical
version of the problem. relays that sup-
posedly close simultancously do not, with
unpredictable results. Another problem is
that noise impulses can create conditions
that may cause the flip-flop to go into the
opposile. incorrect state. There may also
be a timing problem: that is, w& may not
want A Cifcuit action 10 occur until & cer-
tain time. All of those problems are either
solved or reduced by the use of the
clocked S-R flip-flop shown in Fig. 6.

The clocked S-R flip-flop is made from
a NAND-logic S-R flip-flop that is gated by
a elock signal. Gates IC) and IC2 arc
cross-coupled in the manner that is nor-
mal for NAND-logic S-R flip-flop circuits.
The set (labeled A) and reset {8) inputs,
however, are controlled by gates IC3 and

IC4, respectively.
) 1C3 ! @ 4
L
= >:
-t

S

N D—y

CLK

FMi. 6—IN A CLOCKED 5-R FLIP-FLOP, the cut-
put will change states only when the clock input
is held high.

Recall the operation of a NAND logic S-
R flip-flop: if point A is momentarily
grounded. the flip-flop is set (the @ output
is high, the T is low); if point B is
grounded, the flip-flop is reset (Q is low, §
is high). Point A is controlled by gate 1C3,
while point 8 is controlled by gate 1C4.
But both IC3 and IC4 wre controlled by
the clock line. When the clock line is low,
the outputs of IC3 and 1C4 ore jocked
high, and will not respond te changes on
the other inputs (s and k). Those inputs are
thus active only when clock is high. Note
that thc sense of the s and r is reversed
from normal NanD-logic S-R fip-flops.
Here. the those inputs are active-high
rather than active-low.

The clocked S-R flip-flop solves some
of the problems inherent in the regular S-
R flip-Nlop circuit. In any event, the
clocked version of the circuit permits syn-
chronous operation (and changes are al-
lowed to occur only at cemain discrete
times).

Another alternative for synchronous
operation is the master-siave flip-flop
(also call the load-transfer fip-flop)
shown in Fig. 7. That circuit consisis of a
pair of clocked S-R flip-flops in cascade:
1.e. the @ and § outputs of one S-R ip-
flop, ICI, drive the s and R inputs of the
second flip-flop, IC2. The clock inputs of
the two flip-flops are driven out of phase
with each other (one is high when the
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FIG. 7—THE MASTER-SLAVE FLIP-FLOP oper.
ales In a two-siage manner. When Lha elock sig-
nal is kow, inlormation Presenied to Ihe inpuls is
latched into tha first flip-fiop. When the clock
goes high, that informalion is passed to the
wecand fitp-Rop. whose oulputs change accord-
Ingiy

other is low). The C1X input of IC2 is
driven directly by the master clock signal
(also called load/transfer or L/T signal).
while the cuk input of ICI is driven by the
inverted master clock signal.

Recall the operation of the normal
clocked $-R flip-flop: The signals applied
to either input will only cause an ocutput
change when the cLk input is high. Thus,
when the master clock signal is low, 1C2is
mnactive {its ¢k line is low) and ICl is
active (its crk input is high). That situa-
tion permits loading of the master-slave
flip-flop. State changes at either input of
IC] are reflected by the outputs of that
gate.

When the master clock line goes high,
the situation reverses—IC2 is active and
IC] becomes inactive. At that time, the
outputs of IC1 are “'read” by (he inputs of
1C2. Thus, these outputs will either set or
reset the outputs of 1C2.

Clocking

Flip-flops are designed to be triggered
inone of two ways—either on a [eading or
trailing edge of a clock signal, or when
the elock signal reaches a cenain positive
or negative level,

Where triggering takes place is impor-
tint because it tells us where the action of
the flip-flop will occur. On a level-trig-
gered flip-fAop. the output state changes
will occur when the clock is eitherhigh or
low (according to design), but not during
the transition between levels. Thus, a
positive-level-triggered flip-flop is active
only when the clock input is high: the
clocked S-R flip-flop discussed earlicr
was an example of that type of triggering.
Similarly, the negative-level-triggered de-
vice becomes active when the Clock line is
low.

An edge-triggered device acts during
either low-to-high (positive edge trig-
gered) or high-to-low (negative edge wrig-
gered) transitions, Although edge-
triggered devices are nol Common in the
type of circuits discussed thus far, they are
used extensively in more complex flip-
flops. Those devices will be the subject of
our next article. R-E

5861 1SNONY

|
La¥


www.americanradiohistory.com

RADIO-ELECTRONICS

I

How Many Times
Do You Intend To Let

“THE SAME DOG”

Bite You ?

* How many times have you worked all day long trylng to diagnose the
hi-voltage f LV regulator circuit of a set thal is in shut down only 10
eventually find that a shorted videc, color, vertical, tuner, AGC, or
matrix circuit was causing the set to shut down and, to tind 1hat the hi-
voltage f LV regulator clrcun was working llawtessly all the time?

* How many times have you spent the day looking for a short that was
causing the set 1o shut down, only to eventually find that an open
vertical, videg, matrix ¢ircuit or, an open HY multipller was to blame?

* How many thimes have you worked all day on the same TV set, only
to find out that the set's tiyback transiormer was defectiva?

* How many [lyback transiormers have you replaced only to lind that
the original tlybaCk was not defective?

* How many horiz output transistors and Sony SG 613 SCRs have you
desiroyed while simply trying o figure out whether the llyback was
good or bad?

* How many limes have you been deceived by your flyDack *'ringer™?
Can you even count the number of hours that your “ringer has caused
you 10 waste?

 How many times have you condemned a flyback, oniy 1o find that a
shorted scan derived B + source was causing the fiyback to "appear™
as though It were deleclive?

* How many hours have you wasted, working on a TV set, only to find
that the CAT had a dynamicalty shorted 2nd anode {to primary
element)?

* How many new Sweep lranslormers have you unknowingly
destroyed because a short existed in one of the scan derved B+
sources?

+ How many times have you said to yoursel!, “'l could lix this - - - -1hing
it | could only gel it to fire up long enough 1o lite the screen’ - « « without
blowing an oulput transistor or a fuse *

* How many additional bench jobs could you have gotien, had you
been able to give an accurate, “on the spot”’ estimate on sets that
werg either In shut down or, nol capable of coming on long enough for
you to analyze them?

It you had been using our all new Super Tech HY ¢lrcult scanner, you
would have had an accCurafe evaluatkon concerning all of the above In
about one minute, at the push of just one single buiton.

It's true! Push just ane test bution and our HV circuit scanner will (1)
Accuratety prove or disprove the flyback, (2) Chack 10r any pogsible
shorts in any circull thaf utiizes scan derived B +, {3) Check the scan
derived power supplies themselves for shorted dicdes and f or élec-
trotytic capaciiors, (4) Check for primary B + collector voitage and, (5)
Check the horiz cutput stage lor detects.

Cur HV circutt SCanner works equally well on sets with integrated or
outboard HV multipliers. 1t will dagnose any brand, any age, solid state
TV set including Sony. The only exceptions are sets which use an SCR
for trace and. another for retrace (i.e., RCA CTC 40 etc.) Cur scanner
Wil not work on \hese sets.

In plaln Engllsh, our HV circuit scanneér is even easier to Operate than
a *'plain vanilla*™ vollmeter.

First off, when you're using & scanner, you do not remove 1he flyback
in order 1o check #. In fact. you don't even unhook any of the wires that
are connected 1o the Tiyback! All you do is:

{1} Remove the set's horz output device, plug in the scanner's intes-
face plug. then make ona single ground connection. That's all you do to
hock it up.

{2) If the primary LV supply 18 functional and, assuming 1hat the emitter
circult of the honz outpu! stage has continuity, the scanner will lell you
that # is ready lo '‘scan’ by lluminating the “ready' ligh, which s the
white buiton on the test / run switch.

{3} Press the spring [oaded {test) side of the 1est / run switch and the
scanner will “100k™ 101 any type of a short that might exis! anywhere
on the secondary side of the ftyback, including the HY multipher, any
circuit that rélies on Nyback generaled B+ and. including the liybach
itself (both primary and all secondary windings). It will Simultanepushy
check for a shorted LV reguiator device HY multiplier, or an open o
“partlally™ open satety capacitor.

It a short of, an “excessive kad” exists on one secondary winding, al
other secondary windings will have “normal’™ cutput vollage in spite 0
the short. Only the shorted winding itsell will have zero voits on k. Thi:
makes shorted scan derived B+ sources inCredibly easy to isolate
During this test, the 2nd anode voitage is being limited fo approx 5 ks
by ihe scanner.

It a short is present, the ped “liyback’ light will @lther lite, ar flash {a
various speeds). depending on which type of a short exists. If no short:
axst, the “flyback’ hgh! will be green

Assuming that the “fiyback™ light i8 green. no shorts exist and, it it
now time {and sale). to begin looking for open CirCuits which migh! be
causing the set to shut gown due to HybaCk run-a-way. I} only slands i
reason that it no shorted condiions exist, then one {or more) circuits
will have (o be open, athermse, the TV set wouid be working!

(4) Now ihat you know that no shors exists, push the “run’’ side of the
tes!  run switch {the side thal latches). Provided all of the ather Circuit:
In the TV set are tunclional, the scanner will now put a piciure on thy
set's CRT screen 1hat has full vertical and horiz geflechion, nNorma
audio. video and color.

Keep in mund that during this test. your scanner is:

{1) Circurnventing all horiz oscidniver related shut down circults,

{2) Limiting the set's 2nd anode voltage to approx 20-25 kv,

{3) Subslituling the set's hoeiz oscidriver circuit and, as a resull

eliminating any need that the sel might have lor an initiai start up 0
B+ resubPly clrcuil for the oscidriver.

Wait about 15 seconds for its fnaments 10 warm up, then ook at th
CRT. Any gircults thal are “open™ will now produce an obvious symg
tom on the screen. Because the scanner has clrcumvented @il of th
set's shut down leatures. you ¢an now use your oid reliable **symptor
10 circuit analysis’ techmque 1o troubleshoo! the probkem, j.e., if th
picture has no blug in it - - - repair the bive videc or biue mMatrix circuit
If 1he picture has only partial veriicai getlection . - - repair the vertic:
circuit, and so on. The scanner has etiectively removed all of 1h
slumbling blocks 1hat would nRormatty prévent you from diagnosing th
problem i.e.. start up and shut down fealures, and aliowed you t
repair the TV set by using conventional techniques.

When you're using a scanner, all start up, shut down, dead set pr¢
blems are easy 10 solve. You don’t need anyone to tell you just how dt
ficull these problems can be or those who don'l have a scanner!!

Qur Super Tech HV elrcuit scanner normally sells for only $495°
Beglnning July 4, 1985 thru August 3t, they are on sale for only $395°

VISA, MASTERCHARGE, C.0.D. ORDERS WELCOME
DIEHL ENGINEERING » 6004 Estacado Ln. » Amarilio, TX 79109

PHONE (806} 359-1824 or (806) 359-0329
Phone Croers Welcome
Since the Scanner Only has two buttons to press, most fechnician

never need it bul. our “'HOt Line™ is available to assist new owners |
the operation of iheir scanner. Phone (806) 359-0320

CIRCLE 257 ON FREE INFORMATION CARD
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PC SERVICE

As anyone who has ever tned knows,
one of the most difficult tasks in building
one of the many construchon projects fea-
tured in Radlo-Electronics i3 making the
PC board using just the foil pattern
pravided in the arficle. True, all sorts of kits
and things are soid 10 let you It a foil
pattern from a magazine page. But. while
some of them do work, most of them don'l.
What usually happens is that you wind up
COopyIng the artwork by hand.

Well, we're doing sometting about i,

We'va moved all the foi patiemns 10 &
new sechon of the magazine. They'll ba
prinied by themseives, full sized, wilh
nothing on the back side of the page.
What thai means lor you, I8 that the
printed page can be used directly to pro-
duce PC boards!

Actually the method you'll need lo use
o etch diectly from printed artwork is a
iitile bil ditterent from the one you're prob-
ably used to using ¥ produce PC boards,
but we've done some 18sting and & works|

Inorder 10 produce a board dimectly irom
the magazine page. you first needlodo a
little it of work on the foil patiern. The first
thing t0 do s remove the page from the
magazing and carefully inspact | either
under a good light or on a light table. As a
matier of fact you should really do bath of
those since each one will show up dif-
terent kingds of impedechicns |n the art-
work. What you're looking lor are breaks in
the traces, bridges between races. and in
general, all the kinds of things you look for
tn the final etched board. You can clean up
the published artwork the same way you

clean up you own artwork. Drafting tape
and graphic aids can fix incomplete traces
and doughnuis, and you can use a hobby
knife 1o get rid ol brndges and dinl.

Once you're salisfied that the artwork is
clean, take a litie bit ol mineral oil and
carafully wipe i across the back of the
artwork. Don't get any on the front side of
the paper {Ihe side with the pattern) be-
cause you'll contaminate the sensitized
surface of the copper biank. (H you do
contiminate i, you won't notice anything
when you make thé exposure. but when
you develop ihe boarg. the ail can act just
like resist and kesp the developer from
dissolving the unwanted resist on {he
board.

After the oil has “dried” a bit—patting
with a paper towe! will help speed the

¥
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5% INCHES

COMPONENT SIDE OF PRINTER BUFFER board is $hown hera In & tull size mirror image. This side
must go loward the board to be exposed. See page 59.
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PC SERVICE

process—place the patiern front side
down on tha sensitized copper blank. and
make the exposure.

The mineral oil is optional, but it does do
two things for you. It makes ihe paper
mLuch mone transluscent and i makes the
{oil pattern appear darker A successiul
exposure depends on having as much
contrast as possible in the expOsure mask
and that's exacly what the mineral oil
does.

Even ihough the mineral-oil ireated pa-
per 1S fransluscent, % stll not anywhere
as clear as lithographic film (which is
what's normally used in producing PC
boards). That means thal you're going 1o
have use a longer exposure time than you

are probably used lo.

We can't tell you exactly how ong to
make the exposure hime. because we
dont have any idea what kind of light
source you use, A simple rule of thumb is
o higure that there's a 50 percent increase
in exposure fime over lithographic film.
But thal doesn’t necessanly mean you'll
need & 50 percent increase. i you'ne used
o taping up a patérn on mylar sheeis,
you'll find that rubbing the paper with min-
eral oil makes it ust about as transluscent
as mylar

Nole that sensitizers vary as well. Min-
eral ol 1sn't as transparent 1o ultraviclet
light as K is to other parts of ihe Spectrum
If your sensitizer wants 10 see uliraviolet,

you may find using mineral oil to be more
trouble than % worth.

You'll have to experiment to hnd the
best method to use with the chemicals
you're familiar with. And ance you fing it,
stick with &, Don't lorgel the “three C%* of
miking PC boards—care, ¢leanhness,
and consistency

Finally, we would like lo here how you
make oul using our melhod. Write and tell
us of your success. and fallures, and what
lechnigues work best for you. Address
your letters 10:

Radio-Electronlcs
Department PCB
200 Park Avenue South
New York, NY 10003

RADIO-ELECTRONICS

|
=]

WwWwWw americanradiohistorv comm


www.americanradiohistory.com

T —
p—

PC SERVICE



www.americanradiohistory.com

RADIO-ELECTRONICS

-
an

PC SERVICE

T TP PR T L TS L PRI LT CU T

K

O ———

»>—

LTI T T R I

l&l
=3

o= /\.."""

Sl

3-3/4 INCHES -

-‘-
.

SOLDER SIZE OF THE INFRARED YIEWER board is shown here in & full-
slze mirror Image. This side goes toward the board to ba exposed. See

page 49.
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ADVERTISEMENT

HOW MUCH DO YOU KNOW o
ABOUT THIS

RCA LV REG. CIRCUIT 3
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Typical of RCA CTC 85 thru 108 LV Regulator Circuits

Schemalic by Diehi Engineering

How many of these questions
can you answer ?

{1) Every circuil has a beginning and an ending. Where does this
circuit begin ?

(2) Spacifically, what is Ihe purpose of this circull ?
(3) what lurnsiton? What turns H ofi, or does it ever really turn off ?
{4) Does lhis clrcuit have & shut down feature ?  If 5o, which corm-
ponents are involved ?
{5) Whal would happen If Q103 were to become shorted E 10 C?
{B) What purpose does Z115 serve ?
{7 What would happen it 3114 pecame shorted ?
{8) Whai purpose does C126 serve? ‘What will nappen It C126
becomes open ?
{9) |s the winding between lerminals 3 and 4 o!f the (lyback a primary
or a secondary windirg ?
{10) What purpose does C117 serve? Exaclly what does it do, and
exactty how goes it do it ?
{11) Exactly what do resislors R113, 114, 115, 116,
Whait happens H they change value ?
{12} Whnal oceurs that causes this circuit to produce an initial start up
pulse ?
{13) Why does this entire ¢ircuit become shorted and begin to destroy
honz oulput Iransistors if the regulator SCR becomes shorted ?
{14) There I8 exactly one sale and practical method of Clreumventing
thig LV regulalor citcu for lest purposes This technique does
not invelve a variac. Instead, you must disconnect one wite then
connect @ jumper wire from terminal #4 direcity 1o
Which wire do you disconnect and whereé dc you connect the
other end of your jumper wirs ?
{15) i SCA100 s shorted. this cirGuit will sil) "'eat” horiz cutpat tran-
sistors ever f you are using a variat. Why ?
{16) Why does Ihis clrcutl use a ficating ground ?

and 117 do ?

We publish & monlhly magazine called the Technician # Shop Owners
Newsietter. Each month we lake a popular circuit and absolulety
dasect if.

Using color coded pictorial schematics such as the one above, we
"map aul” evety action in the overall sequence of evenis 1hat must
fake place during each and every cycle.

Beginning walh the very first “action” in the sequence {which just
happens 10 be depicted in the above schematic) we explain exacily
what 13 faking place. We then expla.n the function of every component
In that portion of the Clrcult. After explaiming the funclion of each com-
ponen!, we show you how 1o troubleshoot that particular ““action’ or
function.

Atter readlng our newsletter on 1his circuit, you could answer all of the
above Questions as lasl as anyone could ask them In facl, you will
then know everything (here is o know about this clreuil. InCluding how
Lo troubkeshoot it 11

Regardiess of whether you work on TV sets, sterecs, radios or
computers. just having the abilily to "diasect”™ an electronlc Circuit
{any circuit) is worlh a fortune In reality, “*diaseching” is exactly what
our newsleller i§ designed to teach you.

Because of the manner in which our newsletier is written, the subject
mattet that is gained {rom each monihly Issue is 50 extremely broad
that it will **spill over’” Into your everyday troubleshooting routine, and
be applied to 10tally unrelated ClrCuits.

Each monlhly issue sslis for only $9*, due ten days alter delivery.
VISA / Mastercharge weicome.

To Order:  Send your name, address and phone # to Diehl Publica-
tions, 6004 Estacade Ln.. Amarilio, TX 79109, Specity 1ssue # 3.

___For immediate Sarvice Call: (806} 359-0329 or 359-1824.

Do nol use Ihe Reader Service Card In thls magazine 1o place your
order.

CIRCLE 266 ON FREE INFORAMATION CARD
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ROBOTICS

Setting up a robotics design lab.

ANYONE WHO EXPERIMENTS WITH PER-
sonal robots soon finds that plenty
of space is a necessity. Although
you may already have a workshop
sel up for your electronics experi-
mentation, it just won't do for
robotics. An area free of obstruc-
tions and large enough for your
creation to wander about is what
you need.

If, on the other hand, you ex-
periment exclusively with arm-like
mechanisms. some clear bench
space is all that’s called for. Even
then, it may be necessary to move
solder irons and various other
tools each time you want put the
machine to work.

Therefore, this month we’ll turn
our attention to setting up a small
robotics laboratory. In no way, will
our lab compare with a typically
well outfitted, sophisticated uni-
versity robotics laboratory. But, it
will suffice for experimental pur-
poses.

Lab layoul

When setting up a robotics lab,
the first thing to consider is what
equipment you'll need. The most
important parts of any robotics lab
are the power supplies. Typically
you will need one or more sup-
plies that can deliver at least 5
amps at 5 and 12 volts. The 12 volts
is required to power motors; most
motors on the market are de-
signed to operate from a12-24-volt
supply. Note that a motor supply
need not be well regulated. The 5-
volt source is, of course, to power
the robotic control Circuits.

The current rating we just spec-
ified should be observed. The 12-
volt supply will be used to power
various motors, and those tend to
use lots of power. Even though

BENCH COMPUTER

PD\N‘EE SuPPLY

iy
Wi

CABLE DISTAISUTION FLOOA MARKED
SYSTEM

IN 1 FQOY GRID,
HG. 1
GEILING
‘\
0
tasLE COMPUTER
TENSIONER

CABLE DROPPOINT

INTERFACE CABLES

TENSIORER HOLDER

MOBULAR
TELEPHONE

CONKEETOR
FIG. 2

your robot will eventually be
“scooting” around on battery
power, its nice not to worry about
constantly having to charge bat-
teries while experimenting.

The 3-volt supply should have
sufficient power to handle any
kind of logic circuitry that you
might need. If you've a very so-
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MARK |. ROBILLARD
ROBOTICS EDITOR

phisticated control system with
many motor drivers and micro-
processors in mind, you'll defi-
nitely need the 5 amps. Of course,
If all you are working with is low-
power CMOS logic, you probably
won’t draw anything more than
about 1.5 amps. But with a 5-amp
supply. you won’t have to replace
or upgrade the power supply as
your robotic system expands.

The supply can be of the “home-
brew” variety. (We'll show you to
build a universal 5-amp power
supply from a few simple compo-
nents in the future.)

You'll also need (and may want
to build) a workbench, and what |
call a "cable-distribution system.’
Figure 1 shows the basic setup of a
simple robot lab with a table in the
upper half of the figure.

The table can be something as
simple as two wooden horses sup-
porting an unfinished door. Com-
ing down from the center of the
table is the cable- distribution sys-
tem (a harness Containing all the
interface cables you could possi-
bly need). Those cables make the
task of debugging the robotic cir-
cuits {during experimentation)
easier by allowing individual test-
ing of the control circuits. The
robot is tested by writing a simple
BASIC program to it from an inex-
pensive computer to exercise the
circuits.

Wwithin the cable-distribution
system, there should be two 4-
wire, telephone-type hook-up ca-
bles with modular plugs on one
end for connection to the control
circuits. The other end should be
terminated in a 25-pin D-type con-
nector for easy connection to the
serial port of a computer.

why two serial cables? Con-
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Inputting wathout the ¢lassic keyboard ¢an be done in many ways k",{fﬁ,‘}.‘,ﬂ’i‘,‘f&“&ﬂﬁ, 1o Enies

Here we see the Kodla Pad from Koala Technologies being used B
with an IBM computer. See page 8.
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EDITORIAL

Hackers.

mA "Computer Hacker™ is a thief. A crook who uses his computer to attempt
to break into other computers and ieave evidence that he has done so.
These low-lifes try to get into bank computers and louse up the records,
one even got into a hospital’s computer and did so much damage to the
records that lives were actually jeopardized. They fry to get into school
computers and sCrew up those records 100

Some of them have successfully broken into classified government
computer systems, endangering the security of our country. They form clubs
and swap coded information, they have magazines that offer tips to
improve their skills.

We'd like to go on record. We're anti-hacker. These thieves, for that’s
exactly what they are, are gning aif of u's a bad name, They've been getting
a lot of publicity latety and it's all bad. Sure, they try to come off as "boy
genius” types that are 50 adept at using their computers that they can foll
the most-professional anti-hacker security systems But break down what
they're doing and how they're doing it, and you see that ail they do is
nothing but drudgery, repeating and repeating wath minor changes until
they break in. There is nothing at all intelligent about what they do, and
especially the way in which they do it. If they do manage to break a code,
it’s usualty the result of a freak accident. Certainly not the product of any
intelligence on their parts

Hackers are morons with computers. They've got nothing else to occupy
their minds, theyre hungry for a littie noteriety, and for my part, they should
be treated as exactly what they are—cCrooks. There's no recleerning quality at
all in them, they are not to be admired, and what they're doing hurts all of
us.

How? | saw the same thing happen in amateur radio, later in CB. The
g00d guys have to take the heat for the bad guys. Some guy with a signal
sqjuirter louses up every TV in the neighborhood, and ary ham that tries to
put up an antenna gets dirty looks from the neighbors.

It's the same with computers. If your neighbors know you have a
computer, and they see the news stories about what the horrible hackers
are doing, you're 90ing to be painted by the same broad brush.

You may have a fnend who hacks. If you do, do him 3 favor. Redirect his
thinking into something more substantial. Get him involved in baseball, or
stamp collecting, or introduce him to a girl.

Just get him away from his computer.

By'rpn G. Wels

Comgcbrmgut I published monthly as an in3er In Radio-Electroncs maa:sne by Gernaback Publicatons.
Avenus South, haw Yor, NY 10003, Second-Class Postage at derwe York, N.v-nm.:ml
officas. Al nghis resend. Printed In U S A

A stamped sell-agdreased ermanope must ACCOMpany Bl subrted Manuscnpls and o artwork o photographs i
thesr rerlurn I8 desired Should they be rejecied WWe disclaim any responaibirty bor the loss of damage of
MANACTIDIS and/r artwork or photagraphs whede I our POSsassion of othermsa
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LETTERS

Can Someone Help?

I own a Timex 1000 and a TVRO
Earth Station. I'm searching for a
program to plot stationary satellite
positions from different parts of
the U. S. I'm sure 10ts of your
readers would be interested In a
program such as this.—William
Scott, Manteca, CA

Bilt, that sounds like a great idea!
il refer it to our Software Review
Editor and if he can't come up
with something, perhaps one of
our reacters can.

Archival Programs?
| don't know if anybody has
ever done this before, but I've put
my family tree on a disc, along
with some personal annotations
and I'd like to store this for
posterity How can | protect that

disk?—Martin Resnick, St. Paul, MN.

We ve never heard of this before
Meartin, so all we can do is make
sorme suggestions: Begin by using
the very-best quality disk that you
can buy and then wrap it in
3lurminum foil bwice. The second
sheet covers the wrapped and
foided areas of the first sheet. This
shouid help protect against stray
magnetic fieids. Put it between
sheets of heavy cardboard to
protect it from benching, and place
it in an envelope seafed with
heavy tape. Add a few packets of
sifica gel too. And good fuck!

Understanding quy
| undlerstand that mistakes can
happen, Lord knows I've made rmy
share too. But how Can 3 reader

tell if there's & mistake in the
project he'’s planning to build from
amagazine? It isn't just your
magazine—it happens in all of
them! Is there a way to protect
against this?—Roger Touhey, Sioux
Falls, SD.

Roger thanks for being so
understanding. Yes, aiuthors can
make mistakes, editors can let
something sliy the proofreaders
might not catch an errorp and
typesetters have been known to
hit the wrong keys occasionally
Errors do creep in, despite our
best efforts. But it doesn't happen
as often as you might think, for we
do try to be carefulf One way is to
save the “hot project” for & couple
of manths and waltch the
magazine for corrections.

COMPUTER PRODUCTS

For more details use the free
information card inside the back cover

COMPATIBLE YIDEO 1/O BOARD,
model DT2803, 15 a video frame-
grabber and display board for the IBM
PC and PUXT. The model DT9803
captures 3 256 X 256 x 6 black-and-
white image, and the £-G-8 output
handles 54 colors X 64 intensities and
includes cursor control. in combina-
tion wath the Videolab software
package, the model DT2803 is 1deal for
applications in indusmal robotics, In-
spection, and assembly, as well as
medical imaging and graphic arts.

The Videoiab package 15 an easy-to-
use software for real-time vdeo digi-
tization and display with the DT2803,
It 15 divided into two major sections:
videotutor and Videosub, Videotutor
is an interactive, command-driven tu-
toral program that allows first-time
users 1 become familiar with the
model DTE803 video YO board within
& user-friendly programming environ-
ment. Videosub is a comprehensive

CIRCLE 21 ON FREE INFORMATION CARD

library of subroutines for user-Gefined
ApPHcabons programs; callable from
BASIC (interpreted and compiled), C,
PASCAL, and FORTRAN, Videosub sup-
ports all the functions of the model
DT2803.

The model DTPR03 board is
shipped complete, with @ comprehen-
SvE user manual and demonstration
diskette, including sample programs.
The single-unit Price for the mode!
D803 15 $1495.00. Videolab is

WwWww americanradiohistorv comm

shipped on a single-sided, double
dersity diskette, and includes a com-
Prehensive user manual; the price is
$995.00.—Data Transiation, 100 Locke
Drive, Marlboro, MaA, 01759,

PROTOTYPING BOARD, the eZ Card,
i5 a Blank circuit board for computer
hobboyists or engineers who wish 1o
build a prototype boand according to
specific desegn. The board provides
the means to interface prototype cir-
Cuitry for the IBM-PC with several
features. A switch-selectable address
decoder frees the user 1o concentrate
on design. SelecCtor swatches permit
up to eight boards to be installed in a
singlke PC system

Two areas are availabie for building
prototype circunts on this large, full-
siot sized board, one of which is
situated for installation of 110 con-
nectors. The larger prototype area
consists of a gnd of over 2,300 plated-
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through holes on 0.1-inch Centers,
suitable for installing over 60 wire-
Wwrap sOCkers.

CIRCLE 22 ON FREE INFORMATION CARD

The eZ Card uses sockets for all
buffer ICs and a gokd-plated edge
connector for maximum reliability of
operation.. A mounting bracket is
provided for permanent installation
into the PC systemn housing. The board
comes with documentation that in-
Cludes expenrmental circuits and
related basc appication programs for
each arcuit. it is priced at $89.95—
$5.00 shipment from stock to four
weeks —Sabadia Export Carporation,
PO Box 1132, Yorta Linda, CA $2686.

DISK DRIVE, the Commodore SFD
1007, is enclosed in a 1541-sized case
and has & cne-megabyie storage ca-
pacity on a double-sided, double

CIRCLE 23 ON FREE INFORMATION CARD

density format. A utilty disk wath 64
and 8032 utilities s included with the
disk, and an optional serial IEEE con-
nector and cabeling is avalable. The
SFD 1001 is priced at $399.95—Fro-
gressnve Penpherals & Software, Inc.,
2186 South Holly, Denver CO 80299,

PERSONAL-COMPUTER MODEM, the
Intellivodem EXT is 8 stanclaione
3001200 baud communications Sys-
temn suitable for Lse with any serial
RS232-equipped computer or termi-
nal. It features an exclusive voice-insert
capability, which allows use of an
ordinary pl;on: to add integrated
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voice to a personal-computer work
station. The user may talk and listen, or
send and recehve data without having
any need 10 hang up and redial.

A front-panel multicokor line-gquality
bargraph display dynamically monitors
the telephone-line condition. Call-pro-
gress detection jets the modem
electroniCally sense telephone-system

CIRCLE 24 ON FREE INFORMATION CARD

signals such as Busy, Dial Tone, Remote
rninging, and Voice, and display those
conditions on the computer screen.
Thus, the user ahways Inows what is
happening as the cail progresses.

The intethsmodem EXT 15 priced at
$499.00—Bizcomp 532 Mercury Drive,
Sunnyvale, CA 94086,

EDUCATIONAL PROGRAM, I The
Chips, 15 availatie for owners of 1BM
PC, PCjr, and Commodiore 64 home
computers. It chalienges both chiidren
and adults o create a profitabie soft-
ware business An nitial investrnent of
$100,000 is used to develop, mventory,

CIRCLE 25 ON FREE INFORMATION CARD

price, and advertise computer games.
Using the joystick, players manipulate
assistants, who go from Buiiding to
Building camying out orders. At the
end of each quarter & Dalance sheet
appears 50 that players can see how
well their companies are doing.

in The Chips is pnced at $29.95.—
Creative Software, 930 East Caribbean
Drrve, Sunmyvale, CA 94089,
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RADIATION SHIELD, the Eve-Guard
is a device that protects people from
the glare and radiation that is emitted

CIR! & ON INFORMATION CARD

from video-dispiay terminals (VDTs),
The anti-glare screen s made from
ylon netting while the anti-radiatron
shield is made with iead-impregnated
acrylic, (Eye-Guard contains 30% lead
by weight )

Eye-Guard 15 affixed to the face of
the terminal with VRICTo tabs. It elimi-
nates giare and cuts off all the X-rays,
microvwaves. and ultraviolet waves that
VDTS emit. {It 15 estimated that &
worker who sits (n front of & black-
and-white terminal for 35 hours per
week could receive the equrvalent of
30 chest X-fays in & year's time.

The Eye-Guard 1s pnced at $199.95,
and comes with & 100% money-back
guarantee that it wall stop even the
worst case of eve fatigue resulting
from unshwelced VDT's —Llangley-5t
Clair information Sysrems, Inc., 132
\West Q4th Street, New York, NY 10071.

DISK MARKERS, the Diskribe {(shown)
and the Label Per: are designed specif-
ically for use on computer software.
The Diskribe can be used directly on
computer software disk sieeves for
safe identification and reference. The
ink s quick-dryng and permanent,
and the markings do not affect Infor-
mation on the disk stself The Labe! pen
15 designed for use on sfick-finish and
other hard-to-mark [abels currently
being used on disks, cskettes, and
VCR cassettes, The fine point and high-
intensity permanent ink maxes writing
easier to nead on smali labels

CIRCLE 27 ON FREE INFORMATION CARD

The Diskribe is priced at $Q 50; the
tabel Pen costs $1.00 —Sanford Cor
coration, 2740 Washington Boulevard,
Belhwoad, IL 60104. KD
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SOFTWARE

Seekeasy

BSEEKEASY is a free-form database designed for rpid
storage and retrieval of randomiy-entered reference
information.

Unlike conventional data management programs
which cannot search using keywords having littie
relationship to the onginal data entries, SEEKEASY can
locate entnes if only a few characters of a keyword are
correct.

For example, assurne that it was possible to load a
conventional database with randomly entered data,
and over a period of time you had entered many
references for an article on test equipment. NOw you
want to extract the data on a particuldr meter that you
key in as Simsun. To the typical database there 1S no
way it will know you mean Simpson. But a free-form
database such as SEEKEASY will locate the closest
matching string anywhere in the file, and in a few
seconds it will match Sim 1o Simpson and extract the
correct information.

In searching for data SEEKEASY doesn’t care care if
the original entry, the search criteria, or both are
incorrect. Somehow, it will iocate the data quicker than
you can look up the correct spelling of a keyword(s) in
a dictionary because it attempts to match every
possible string in the keyboard entry to every
concejvable string in the data record. Assume you are
using SEEKEASY as an electronic Rollodex and entered
the continucus string record:

Buck Rogers, Colossal Mfg., 456 Third St,,
Muggersville, NY 11217, 1-912-555-5555. Manufactures
iZmMos.

You need to purchase gizmos but can't remember
anything about the manufacturer. SEEKEASY will Jocate
the data even if you make a mistake and key (n giztes
instead of gizmo. It rmight be buried in a screen display
containing 99 other items with the sting giz, but it will
be on the screen.

While giz is a partial string, even a compiete sUing
locates many matched entries. If you wanted to extract
the data on a drilf bit and only entered &it as the
keyword, SEEKEASY will locate diilf bit, crilioits, brdite
bit, bitter, bute, iliegal and jfiness (the fif matches); it
will locate the entry for your friend Bill (the bif match).
SEEKEASY will often come up wath a list of matches
which have no relationship to what you're locking for,

but the desired data record will be in the list. The
greater the degree of matching in one or more
keywords the closer the desired data will be to the top
of the listing. In the above instance, Biff would be well
down on the list of matches.

The only limitation on matching are one and two
letter words—they must be an exact match. An A
cannct [ocate 8 Wand ar will not locate an. Other than
these conditions anything goes.

Regardiess of the mumber of records in a file—it
might be thousands—SEEKEASY displays up to a
maximum of 100 records at the rate of seven records
per screen: pressing RETURN scralls the next seven onto
the screen. The speed with which SEEKEASY can
locate a data record depends on the 1ength of the data
file and the storage media Floppy disks are searched at
S$-KB/second; hard disks at 7-KB/second, and RAMdisk
at 10-KB/second. Dump a full 360-KB floppy data disk
into a RAMdisk the longest it takes to locate 3 data
record is 36 seconds,

SEEKEASY data records are limited to two lines of
155 characters. Records are prepared directly by
SEEKEASY'S own intemal and somewhat nudimentary
word processor, wath editing done throush the cursor
positioning keys, While the simple editing commands
don't make for much of a word processor, it does
what's neeced and beats having to prepare files with a
separate word processor Pressing RETURN enters the
record in the data file and resets the program for the
next data record, with the previous entry displayed at
the top of the screen so the user can keep track of the
entered records.

Old records can be deleted. A special Check Fife
mode displays the free space on a disk in available
characters, and the number of characters in the active
data file. When the disk hoiding the data file is alrmost
full, SEEKEASY prints wamings on the bottom line of
the screen during store and edit operations. If the user
insists on ignoring the waming {about 5-10 more
records) SEEKEASY refuses to store additional records
unttl more disk space is made availabie.

While the supplied manual generally refers to a single
data file, the user can create several individual data
files on the same disk, of which several or ail can alt be
merged into larger files if desired.

Finally SEEKEASY can find any % bit ASCII character
in any data, .COm or BXE file. If it's in a disk file and it
in ASCI SEEKEASY will find it

SEEKEASY is entirely menu driven. A CONTROL-T
prints hardcopy of either the screen display or the
entire datafile.

That’s all there is to SEEKEASY. There are no complex
commands, no unusudl text files, and no structure of
any kind. But it is extrernely fast and convenient. In fact,
Seekeasy 1S so fast and easy to use that it can be
leamed from a short doc disk.

SEEKEASY, Price $90 postpaid US. and Canada, $18
for demo disk {refunded on purchase). Correlation
Systems 81 Rockinghorse Road Rancho, Palos verdes,
CA 0274, Available for PC-DOS and MS-DO5 Requires:
BOS 2.0 or higher, 128K of RAM, One or more floppy
drives, Monochrome or color monitor M
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DIGITIZING
TABLETS

All you ever wanted to know about digitizing tablets—and didn’t know who to ask!

MARC STERN

mOne of the long-sought developments in the world of
microcomputers has been the marriage of hand input
with the small-Computer SyStem. Hangd input makes a
small computer system more flexible. A hand input
device allows aryone to work as if using a pen and
Paper.

In the last two years, this has come about thanks to
the digitizing tablet. Manufactured by companies such
as Koala and Pencept, Inc., digitabs take the theory of
cynami¢ character recognition technology, an
outgrowth of artificial intelfigence research, and put it
into practice.

A device such as Pencept’s Penpad or Koalas
Koalapad is actually a digitizer with a stylus or pen and
a connection to its host computer Such 8 deviKe can
easily send drawings, specal commands and cursor
controls tO 3 host 18Mm Personal Computer or
compatible, such as the Compaq. The Penpad can also
double as a touch-pad or mouse.

Older input methods
In the past, users relied on optical character

|1
0 | | 8
|

AR ST B8

FIG. 1—UNIVERSAL PRODUCT CODES are one method ot
data input. Special readers interpret the $tflp and convert the
informatlon inte useable data for a computer.
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recognition devices (OCRs) or bar-code readers 10
input hanchwritten data from a sheet of paper into a
small-computer system. While these methods of
handling data-capture are fast compared to more
laborious manual input methods, they stilk aren't totally
acceptable.

Ore drawback with OCRs is that the hand-printing
has to be recognizable to OCR optics or the input i3
unusable. Lisers recemnve special training to ensure their
hand-printing styles match OCR specifications. OCRs
also force users to invest in reading devices that are
expensive and difficult to maintain in some
environments. Finally, OCRs are incapable of instant
information updates.

Instead of direCt entry into a system, the information
must first be printed on a special form and then read
into the system for processing.

Bar-code readers can speed information input, but,
like OCRs, need special equipment and software. Bar
code readers reguire a light wand or pen to read
coding strips called Universal Product Codes (UPCs)

CABLE TO SOMPUTER
— %
CONTAOL AREAST
CONTROL AREA 7
i

|
[~ WORK
SURFACE

. $TYLUS

FIG 2 —WORKING WITH A STYLUS, a Bigipad will turn written
or printad information into data on a screen.

WWWwW americanradiohistory comm
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(See Figure 1.) These readings are interpreted by
software that recognizes each UPC strip and
gdetermines its significance. Any time UPCs change, the
reacer’s software is updated. For some users, barcode
readers are altematives to OCRs

Digitizing tabiets offer many advantages over both
OCRs and bar-code readers. Like 8 bar-code reade,
they allow quick information input to an 1BM PCs 8088
central processor, but, unlike a reade!, they have greater
flexibility in the variety of input, much like an OCR
Although digipads (DIGItizing penPADS) are more
sophisticated than either device, they boast a simple
design, consisting of a writing tablet, pen or stylus, an
interface board that slips into one stot in the PC and
the software. (See Figure 2.)

Digipads are as easy to use as applying pen to
paper The computer keyboard is replaced by the
tablet and stylus—attached to it by a cord—
resembling the traditional clipboard-and-chained-pen.
Digipads can recognize a vanety of handwriting and
can acknowledge capital jetters A-Z, numerals 0-9, and
other characters. Some pads, such as the Penpad use
fixed height reference points to determine if the input
is capital or lowercase. Penpad assumes lowercase
when uppercase letters are wntten at half-height (Fig.
3). These devices also handle deletions with special

FIG. 3—IN MOST CASES. Istler height determines a letter is
capitalized or is lower case.

command characters or the Input can be Overwritten,
as with a keyboard and screen Digipads ¢an enter
calculations, documents, forms and more directly into
the computer, bypassing third channels.

Digipads function as graphics digitizers by providing
the computer with information about the location of
the stylus relative to its surface. This is transiated into a
specific address in the computers memory; the cursos
is then moved to that location on the monitor So it is
possible to send freehand drawings OF tracings such as
map contours of circuit drawings to a host PC. You ¢an
use pre-prepared or hand-drawn forms and tum them
into quality graphics with 8 few sweeps of the pen
across the tablet’s face. The digitizer’s built-in
intelligence blends both graphics and hand-printed
text to create presentation-quality matenal.

Digipads ¢an also function as touch pads. A touch
pad is a low-resolution digitizer that recognizes when
the stylus touches specified areas on its surface. On a
device such as the Penpad, the pen is equipped with
a pushbutton that acts as a tngger to ransform it into a
"mouse that writes.” The *mouse-mode” offers quick
cursor movement to any spot on a page, by drawing a
line with the pen In the appropniate direction on the
tablet. As it is moving, the Penpad analyzes penstrokes

as they are being made, identifies the characters being
formed and presents them to the host computer in a
manner indistinguishable from routine keyboard input.

Making it work

The digipad recognizes characters that vary greatly in
form through dynamic character recognition (DCR)
technology Using the Aenpad as an example, the
designers used both common generative and
perceptive OCR rules to create the algorithm that
allows Penpad to work. The generative rules deal with
character formation; the perceptive nies descnbe the
way people see characters The first concept is based
on set pattems of character generation (for exampie,
the letter A is usually formed in a similar manner by
most persons); while the second refies On the fact that
most persons generally perceive letters or graphics in
the same manner,

In many aspects, the digipad acts as a computer
terminal, except that the writing tablet and pen, which
form the basis of the unit, replace the keyboard. It
supports 8 high enough X-Y resolution (200 points per
inch) as well as a high enough peint-sampling rate (200
paints per second) to handle the rapid movemnents 3
user makes when writing with quick short strokes, as in
forming small characters, or when using letters wath
long strokes {capital letters).

A digipad usually employs its awn
microprocessor—the Penpad uses an MC-68000—
whose speed is fast enough to respond to up-and-
down pen movements U to eight times per second.

A digitizing tablet is capable of capturing as much
as 2,000 bits of raw data and this data must be
processed before it is used by the computer It is at
tis point that Read-