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Overload-proot

Oops

Now there's a
new breed of
Beckman Industrial
Corporation hand-
held DM Ms tough
enough to withstand
accidental drops,
input overloads and destructive
environments.

The new HD100 and HD110
DMMs are drop-proof, packed with
overload protection and sealed
against contamination. You won't

find a more rugged meter than our
HDs.

Drop Proof

Constructed of double-thick
thermoplastics, the HD100 series
DM Ms resist damage even after
repeated falls. All components are
heavy-duty and shock mounted.

Contamination Proof

The HD series meters are
designed to keep working even
around dirt, heavy grime, water
and oil. The special ¢-ring seals,
ultrasonically-welded display
window and sealed input jacks pro-
tect the internal electronics of the
HD meters. The cops-proof meters
are sealed so tightly, they even
float in water,

Accidental Overlocad
Protection

All DCvoltage inputs are pro-
tected up to 1500 Vde or 1000 Vrms.
Current ranges are protected to
2A/800V with resistance ranges
protected to 600 Vdc. Transient pro-
tection extends up to 8KV for 10
microseconds.

More Meter for
Your Money

For starters you can get 2000
hours of continucus use

CIRCLE 100 ON FREE INFORMATION CARD

WWWwWw americanradiohistorv comm

from a commeon 9V

transistor battery.

You can run in-circuit
. diode tests and check

continuity. Youeven
get a one year warranty.

The 0.25% basic dc volt accu-
racy HD meters serve you with 7
functions and 27 ranges. The HD
110 also gives you 10 AMPS ac and
de. With one simple turn of the
single selector switch, you can go
directly to the function and range
you need. There's less chance of
error.

Also availableis the electrical
service kit, It includes the meter of
your choice, a current clamp,
deluxe test leads and a heavy-duty
case designed to carry both meter
and accessories, conveniently

Feature for feature you can’t
find a more dependable meter with
prices starting at just $169 (U.S.
only).

To locate your nearest distribu-
tor, write Instrumentation Prod-
ucts Division, Beckman Industrial
Corp. A Subsidiary of Emerson
Electric Company. 630 Puente
Street, Brea, CA 92621 (714)
T73-8453.

Borkmman [ l:fﬁa! s
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Where's Your ELECTRONICS Career Headed?

your niove.’

The Move You Make Today Can Shape Your Future

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

B. S. DEGREE

Put professional knowledge and a COLLEGE
DEGREE in your electronics 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
2500 South La Cienega Blvd.
P. O. Box 35499
los Angeles, CA 90035

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.

We are located at 2500 5. LaCienega Bivd.,
Los Angeles, California, but for faster response
please use our mailing address: P. O. Box 35499,
Los Angeles, CA 90035.

Grantham College of Engineering 6-84
P. O. Box 35499, Los Angeles, CA 90035

Please mail me your free catalog which explains your
B.5. Degree independent-study program.

Name_

Address_ 5

e ———————

— i — ey et —— —————— ——— ——————
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Last night
Mark Davis started

over from scratch. .= -

Without wasting so much as a lead wire.

Some day Mark will be working on higger The ACE 109 is e newesl, lowest Every ACE readboard makes circuitry
prajects. But right now, he's learning, priced Al Circuit Evalualar in the casy, fast, flexihle. Now A P PRODUCTS
Furtonately, the new ACE 109 selderless A 1' PRODUCTS line. It has a universal has madc it even more affandable. The
heeadboard from A P PRODUCTS, just matrix of 840 solderiess plug-in lie- ACE 109 is privesd ander $20°
made lcarning a lot mure affordable. puints. And is ideal for designing, testing Look fur the complele line of ACE

and madilying small circuits. ACE 109 breadboards and other A P PRODUCTS

=g has three, standard 5-way binding posts al your favorite clectronics distributer.
for casy 30cess Lo power sources, For the name of the A P PRODUCTS

Wilh an ACE 109, there's na wiring, :::;;; l;;;"ggg‘;“‘ you, calt Toll-Free:

jIn Ohio, call collect {216) 354-2101.)

Make thic A 1" connection.

soldcring or desoldering. Just plug in
your components and interconnect them
with nrdinary solid hook-up wire, If

ACE 109 SOLDERLESS BREADBOARD you want to make a circuit change, just
PRICED UNDER s20° unplug the companents involved and
- SLGGESTED LS. RESALE PHICE starl over. IU's just that casy.

A P PRODUCTS INCORPORATED * 8450 Preresde Drve s P D. Box 540+« Mertor, Dhio 44060¢ [218) 354-2101. TWX. B10-425 2250
in Eusope, contact A P PRODUCTS GmbH « Barumiesweg 21 « 0-7031 Wil 1 = West Germany
CIRCLE 87 ON FREE INFORMATION CARD
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Electronlcs publishers since 1908

THE MAGAZINE FOR NEW
IDEAS [N ELECTRONICS

JUNE 1984 Vol. 55 No. 6

SPECIAL FEATURE 45

47
51
&1
57
75

RECEIVING SATELLITE TELEVISION
Learn about salellite TV and the components that make up a
homea TVRO sysiem Martin Chifford

ALL ABOUT SATELLITE TV

THE DiSH

SATELLITE RECEIVERS

FROM FEEDHORN TO RECEIVER
DIRECT-BROADCAST SATELLITES

BUILD THIS &

78

81

SOLID-STATE BAROMETER
Mahke yDur own mealher praedicions with this fun project.
Sudhir K. Gupta

HOME CONTROL COMPUTER
Part 3, We wrap up ouwr 100k & & Control SOMputer that'’s deal for
home—Control Appheabons Sieven E. Sams

AUTOMOTIVE EXHALIST ANALYZER
Part 2. A usetul test instrument that helPs get your car ready for
Ihose tough emissions tsts. Philip M. Van Praag

ON THE COVER
Sateliite TV offers a lot of atiractions,
what with its promise of nearly un-
limited viewer selection of TV pro-
gramming. But is it for you? This
month, Radio-Electronics turns its
aftention to satellite-TV, with a spe-
cial section devoted, among other
things, to home reception of satellite
signais. It all begins on page 45.

SIGNAL
CONQITIONER

TECHNOLOGY 4

14

VIDEQ ELECTRONICS
Tomarow's news @nd technology in this quickly changing indusiry
Cavid Lachenbruch

SATELLITETELEVEXT HEWS
The |atest happenings i communicalions technology
Gary W Arien

CIRCUITS AND 29
COMPONENTS

NEW IOEAS
Turn-Sipnal alarm

HOBBY COANER
Finding replacemeni parls Earl “Doc” Sevage. K4SDS

DRAWING BOARD
Smoothing (ut the sinewave-genarator cutput. Aobert Grossbiatt

DESIGNER'S NOTEBQOK
Charging indicaiors Roberl Grossblatt

STATE OF SOLID STATE
Regulator ICs. Robert F, Scont

VIDEO o4

SERVICE CLINIC
Fxing hatl of a computer Jack Darr

SERVICE QUESTIONS
Radio-Ebectronic Senvice Editor solves lechmcians probiems.

EQWPMENT 25
REPORTS 29

Tripiett Model 3500 Autorange Digital Multimeter
Beta Electronits Pro-Kil 1 PC-Board Fabrication Kit

DEPARTMENTS 4
129

130

15

Advertising ..d Sates Offices 98 Market Center
Advertising Ingex 31 New Products
Fres Inlormation Card & ‘What's News
Latters

PRESSEURE
TRANSOUCER
MEASUREMENT
AND
Yssvoc Ty
POWER
SUPPLY  [eeent

BEFORE WEATHER SATELLITES, perhsps the
mosl uselul ool for wealher prediction was the
barometer. (n this issue. we show you & solld-
state barometer that you can build. The slory
aterta on page 41.

COMING NEXT MONTH
On Sale June 21

e Energy Mlzer. This useful project
will help you get the most out of
your air conditioning system.

o |nterfacing the ZX81. Put your
Timex/Sinclair computer to work
with this practical interface.

e A Unigue Ammeter. Here's a DC
clamp-cn ammeter you can build.

® Repairing PC Boards. Fixing
those broken PC boards is easien
than you think.

e And lots more!

Asdio-Electronics. (1SSH 0033-7862 me
by Gamthack Pubicatons lne..zoo

New York, NY 10003. Second- lnsPosugeMdNn
York. NLY. and aomtmal maskng oifices Omru subsonp-
ton s’ US A end US possessons. 51

DISA cotrancy) Singie copes 5175, 6 1984 by ¢

CAHTENCY, copees 31 1

Publicahons. Ine Al nghts nesened Ponted in U.S.A

1o RADIO-
Boulder, O

POBTMASTER: Please sand addmss
al)I&CszK:S Subacnplon Dept | Box

A stamped $e(1-ad0ms5ed anvmoDE Must AcCoOMmpary &l
mnwmmmswuaerummlm
fhlurn I8 desired should iney be macted We declaim By
responsibiily lof the 1083 or damage ol manuscnpts sndior
artworh OF PHOIoGrapha whily i QU POASESSION O Ctharwise

Az g 38rvice o reacers. Fudio-

EbpCinonics pubishurs
vatiances In Iha quality and condition of malenats and wtmanmo used by readers.

plans or ik

10N reladi vy products,

upon or irom plans O idofmancn published In the
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1schmiques and scientrfic and mchnah?:-l deve
-o-Eloctromcs dlsdmma any respOnsiuity Iod the safe and proper FUnCBOMNgG of reader-tuit (ropecls based

lopmenis Because of possbie
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

COMPATIBLE
HDTV

A compatible high-definition widescreen TV system has been proposed by North Amencan
Philips and Philips of the Netherlands. In the American version, a standard 525-line picture
would be received on the basic TV channel, while a second channel would be used to supply
the extra scanning lines required for the higher-definition picture, as well as the additional
informatlon for the two ends of the expanded Screen, whose proportion would be 1.78 to 1,
Philips says its research has shown that 657 lines, non-interiaced, at 60 fields, or 120 frames-
per-second, would be the optimum tor HDTV.

Philips has developed a solid-state CCD frame-store that it says could be produced
economically, and has demonstrated what it calls HQTV (High Quality TV), which couid be
developed in the TV set from a standard 525-line picture. The receiver would convert the 30-
Irame interlaced piclure to a 60-frame non-imMerlaced ome, using special line-averaging
techniques in areas where motion is displayed. That gives the impression of virtually doubled
vertical resolution, compietely eliminating the picture’s line structure, as well as line crawl, line
flicker and cross-color. Philips says its HQTV system will be used In its TV receivers “sooner
rather than later,” aithough HDTV probably will have to wait for some form of standardization.
HDTV probably will see its first use via DBS or cable TV, where spectrum isn't a major
consideration.

Some aspects of Philipg’ frame-store system could Show up quite soon in TV sets—perhaps
within two years. Using a partial frame store, it's expected to add a picture-In-picture feature to
some sets, superimposing a second cotor picture Inthe corner of the screen. Philips also likes
the idea of what it calls “MPIC" (for Multiple Ficture in-Ficture), providing up to nine pictures on
a single screen 10 let the viewer see at a glance what programs are available a! any time.
Philips says the 9-picture display could be accomplished with only two tuners in the set by a
scanning technique, but with lower resolution than normal full-screen plcturgs. The full-frame
store, when available, will also provide still-framing of TV pictures and digital noise elimination.

MULTICHANNEL
TV SOUND

All Indications are that the FCC will soon permit the broadcasting of supplementary muiti-
plexed sound channels along with the TV picture. The two major benefits of that authorization
will be the availability of stereophonic sound and a separate audio channelthat can be used for
bilingual transiations, program commentary on a different educationa! level, or even descrip-
tions of the on-screen action for the blind.

A four-year, industry-wide engineering study under the coniroi and influence of the EIA
tested three proposed multichannel TV-sound (MT3) systems and three companding (or
noise-reduction) systems and chose an FM-AM system developed by Zenith, along with the
dbx companding system, to recommend to the FCC. Also tested were transmission systems
proposed by the ElA, Japan, and by Telesomcs Corporation, as well as companding systems
by Dolby Labs and CBS {the CX system, used for noise reduction on videodiscs). The winning
Zenlh system is similar to the cument broadcast FM-stereo system, but the addition of
companding will avoid the reductlon in Coverage area for stereéo sound, which occurs in FM
broadcasts, as well as reducing unwanted noise.

In proposing MTS, the Commission indicated that it intended to adopt the “marketplace
approach®"—pemitting transmission in any and all technically sound systems—as it did in AM
stereo more than two years ago. Fearing a repetitton of the problem of AM stereo, which still
has relatively iittle broadcasting and aimost no audience, the E|A made specific recommenda-
tions that it hopes will serve as a de facto standard should the FCC stick to its marketplace
policy for TV sound.

TV-set manufacturers are already tooling for stereo versions. Some recently introduced sets
incorporate plugs for stereo decoders. it's expected that high-end sets will include both stereo
and A-B switching, the tatter for the so-called “separate audio program” (bilingual, ete.), which
can be broadcast simultaneously with stere0. Some medium-priced sets designed for regions
with large foreign-speaking populations may have the A-B switch without the stereo feature.
The inauguration of MTS is also expected to result in the availability of component hi-fi tuners
that include the “TV-stereo” band, as well as stand-alone “converters™ that are basically stereo
radios incorporating TV audio. R-E

WwWww americanradiohistorv comm
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TE r 2213A/2215A 2 THE PERFORMANCE/
1 \ 60 MHZ OSCILLOSCOPES PRICE STANDARD

Tek’s best-selling
60 MHz scopes:
Now 25 ways better for
not a penny more!

Now Tek has improved its
2213/2215 scopes with brighter ﬂ
displays. Greater accuracy.
And more sensitive triggering.
At no increase in price.

The 60 MHz 2213 and duat lime
base 2215 have been the most
popular scopes in Tektronix

giving these scopes the final measure
of convenience.
Triggering, sweep accuracy,

CMRR and many more major

ifications are better than ever.

heck the performance chart: not

bad for scopes already considered
the leaders in (heir class!

history. Now, Tek The price: still
introduces an ‘A" $1200° for the
Senes update with 2213A, $1450° for

more than 25 speci-
fication and feature
enhancements —
things you have
asked for such as
singte sweep—atl

the 2215A. Or, step
up to the 100 MHz
2235 for just $16507!
You can order, ob-
tain hterature, or

get expert tech-

included at no nical advice,
added cost. through Tek's

A brighter National Market-
display and ne ing Center.
vertical ampli ; @ Direct orders
tier design i inClude cper
provides sharp, ator manuals,
crisp traces. two 10X probes,
That makes the 22134/ enhanceme 22132 - 22132215 i day return policy,
2215A a prime candidate  CRT brghtness 14 kv accel, potertial 10 kv accel polenbal world-wide service back-
for tasks like TV trouble- Verlical accuracy 3%. 010 50°C 3%, +20°1030°C up and comprehensive
shooting and testing, Cnop rate 500 kHz 250 kHz ~ 3-year warranty.
where fast sweeps are thpul capacitance 20 pF 30 pF
typical. CMRR WiotaZSMAz____ 10to 1 al 10Nz Talk 'r‘t’so"" technical

New features include  Channel islaion  100:1 a1 25 Mz Not specified SRR
10 MHz bandwidth limit ATngger sensitivity (inl) 0.3 v at 5 MHz 0.4 div 21 2 H2 Call toll-free:
switch, separate A/B TV triggering 1.0divcompos sync 20 divCompos syne -
dual intensity controls Sweep accuracy (in 10X) 4%, 15°to 35°C 5%, 20 10 30°C '|E3100-426-2200
(2215A only), and power-  Delay jiier 20,0000 1(22154) 10.000 19 1 {2215) .185.
on light: additions custom- 10.000 101 (REISAL - 3,00010 1 (2219 In Oregon call collect;
ers have suggested for tr ulle g vl 10:4 4 (503) 627-9000 Ext. 185.

Tektronix:

COMMITTED O EXCELLENCE
Price FOB. Beaverton, OR
Ak peopes am UL Listed and C54
approwed J-year warranl oS
CRT and ap0hos 10 2000 | o5ci
scopes purchased arer 1

Cooynght =1884, Tekironix. InC. Al nghls reserved TTA 438
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WHAI'S NEWS

Radlo anechoic chamber
tests 1990 antennas

A unique new tacility at the Na-
tional Aeronautics and Space Ad-
ministration's Lewis Research
Center is designed to test the 50-
phislicated antennas envisioned
{or lhe communications salelites
of the 1990’ It is intended & mea-
sure the electnc fields very close to
the antenna—the so-called near
fieid.

That tesling is part of a broad
Lewls etfort to design, bulld,
launch. and conduct experiments
with an advanced communications
sateliite operating in the higher 4o
gigahertz range during this de-

cade. Such a satellite will require a
larger. move complex antanna than
present types Buil conventional
far-held testing for such antennas
requiyes a separation of many
miles between transmitteér and an-
tenna, makmyg measurements diffi-
cult, costly and ympractical.

In the nearfield enwvircnment.
very precise measurements ¢an be
made of the beam pattemn close to
the anténna. even |ust a lew feet
away. From those measurements,
far-field pattérns—such as would
be produced on earth by an anten-
na thousands of miles away in
space—can be determined accu-
rately.

The new near-field lacility at

faser Interferomeler in the Center's new near-field amenna test fadlity The
precise measuremenis that can be made [n this near-lleld environment permit
accurats calculations of tar-tield beam patterns originaling thousands of
miles distant. The sharp pyramids—of foam material that absorba microwave
eanergy—prevent signals from being reflecled and confusing the measure-
manis,

Lewis Is enclosed by walls 40 feet
high, covered by thousands of
small pyramids of specially coated
foam matenal. which absorb stray
microwave refiections much as re-
flecied sound 15 absorbed by the
simitar-lpoking acoustic anechoic
chambers.

A small probe or scanner mea-
sures the antenna fiekd as it moves
up and down on a 22-foot tower
mounted on a'carnage that moves
across the chamber on rails, ac-
quiring data over a surface area 22
square feel. Laser beams check
the precise aignment of the mov-
ing systems. The probe can be
moved to within a few thousandths
of an inch over the entine 22 x 22-
foot scan area, making it possible
lo make measurements on anten-
nas up to 60 gigahertz.

Antennas on present satellites
have very wide beéams. covenng an
area the size of the United States
with two or three single beams.
The lechrology Lew:s 1S working
on 15 1o design antennas thal will
have a greal many non-inlerfenng
beams. That will greatly increase
traffic-carrying capactty per satel-
lte—the more beams there are,
ihe more channels of diterent in-
formalion that can be transmitted
simullaneously.

Blind reading service
is going national

iIn Touch. a New York closed-Cir:
cult network that proviges a free
reading senace to the “pant-hand-
icapped,” announces plans 1o ex-
tend its services to the whole
country, Satellite Syndicated Sys-
temns, Inc., of Tulsa, OK, is donating
its Transponder 3 an Satcom IV for
distnbution of the tree reading ser-
vice to all parts of the United
States. It will be availlable without
charge to all cable systems and
FM statlons that wish to make use
ol 1.

in Touch broadcasts 24 hours a
day on weekdays and 14 hours &
day on waekends. The service is
provided by more than 300 volun-
leers. who read from seven se-
lected newspapers and a wide
variely ol magazines. Part of the
maternal Is firsl read on tape (for the
overmght and some of the week-
end broadcasish Not only do the
visually handicapped find this ser-

vices valuable, but alse quad-
riplegics and vicims of strokes or
cerebral palsy who are not abte to
hold or turn the pages of prnted
matter.

The offort is supported entirely
by voluniary contributions. not enly
to purchase supplies snd support
the full-time stali of five—all of
whom are visually bandicapped
—but to supply free receivers 1o
those who may nead them.

In Touch is located at 322 West
48 5t, New York, NY 10036. The
phone number 1s 212-586-5588,

RCA Americom to launch
three more satellites

ACA American Communica-
tions, Inc., has filed with the FCC a
plan to launch and operate three
new hybrid communications satel-
lites. or, at the companys option,
three co-located C-band and Ku-
band spacecrafl. in the 1989-1992
timé frame

The Ku-band portion of the new
service would be provided by six-
leen 50-watt transponders on each
spacecraft. The C-band portion
would be provided by twenty-four
10-watt solid-state power ampli-
fiers.

The company has requested or-
bital siols of 61, 83, and 65 degrees
in the ortital arc. Spacecralt in
those siots can provide service i
the conbguous 48 stales plus the
Caribbean basin, specifically Puer-
to Hico and the U.S. Virgin Islands.

Competing mobile groups
agree in Minneapoiis-St.
Paul

MC I/ Cellcom, Metro Moblle
CTS, and Cellutar Mobile Systems
ol Minnesota have combined their
cellular applications i the Min-
neapohs-St Paul area. The par-
rership inchudes all Ine applicants
tor the non-telephone company
celiular franchise in Minneapolis-
St. Paul. The group expects io re-
eefve a construction permit by the
end of the year.

Under the agreement, MCI:Cell-
com wili take an 83 percentimterest
In the partnership, Melrg Mabile
will take 10 percent, and Celiular
Mobile Systems 7 percent.

If granted a construction permit

contined on page 8
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The Digital
s. Analog
battle is over.

$ 85’ buys you the new champion.
The new Fluke 70 Series.

They combine digital and analog displays for
an unbeatable two-punch combination.

Now, digital users get the extra resolution of a
3200-count LCD display

While anatog users get an analog ba graph for
quick wisual checks of continuity, peaking, nulling
and trends.

Plus unparalleled operating ease, instant
autoranging, 2,000+ hour battery life and a
3-year warranty

Alfin one metet

Choase from three new models. The Fluke
73, the ultimate in simplicity The feature- packed
Fuke 75. Or the deluxe Fluke 77, with its own
multipurpose protective holster and unigue
“Touch Hold" function (patent pending) that cap-
tures and holds readings, then beeps to alert you.

Each is Fluke-tough 1o {ake a beating.
American-made, 1o bool. And priced (0 be, quite
simpty, a knockout!.

For your nearest distributor or a free brochure,
cail toll-free anytime 1-800-227-3800,

Ext. 229. From outside .5, call 1-402-496-1350, Ext 229,

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

I

Fluke 73 Fluke 75 Fluke 77
=8 T o T
A |

Vols, s, 04 thode Vol Ofvra DA MM, Vol o, KA ™,

ISR R 00 W ST g doosies SRR

Adranp AlyETR- 5 Auditie corfraty

OT% hewcde acroney  Abangeangedcl] “iouth KW ncon
S3%bmxdcaneay  bage/neg hold
2000~ Forbumwyile  (03% biric Oc accucy

Jyewmarmty

—_— . e WSupowioblr
* Sugqesied LS. Kelprice. siecve Ociober 1, YB3
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WHAT’S NEWS

continwed from page 6

by the FCC, the partnership ex-
pects that ds 12-cell syStem could
e built in nine months.

Voice warning system
for auto drivers

A sysiem that teils a driver in
English when his il is Funning low
or his parking brake is on, and
warns him of 12 other possible
problems, 1s being marketed by
Audio Systems Inc. {114B Royce
St. Los Gatos CA. 95030). The de-
vice can even be sel up to report
the fuel level at adesired time daily,
or when the fuel drops to a given
level.

The circuil-monitoring unit con-
sists ol 8 complete package from
Nalional Semiconductor Corp.,
and Includes the company's
MM53104 Speech Syntheslzer,
which produces a high-quality
female voice.

The system can be fitted into
cars already In use. A car owner
can install  in his or her cary elec-
tncal system in about an hour, or
have it insiailed by a garage that
specializes in automotive Blec-
tronics. says the president of Audio
Systems.

The suggested price of the Voice
Warning System 1s $184.95,

Camcorder marka Kodak's
entry into TV imaging

Kodak, long-time leader In the
aptical imaging hiekd. is now enler-
ing the video-recording market
with an 8-mm camera/recorder
{camcorder) which combines in
one unil a camera and a video lape
recorder, and weighs only a [dtle
over five pounds. Kodak 15 also in-
lroducing & wide range of video
tapes.

Two camcordaers make up the

x5

ICODAK

“ORDER" combines video camers and record-

or, wilh & cassette Iiﬂla larger than an audic tape cassette. Extremely poriabla
and maneuverable, the 8-mm unit weighs only o littke over 5 pounds.

Kodavsion 2000 senes: the man-
ual-focus 2200 and an auto-focus
2400, which also adds several
other {eatures. including pushbut-
ton tade-infout control and back-
light controt, Both use an 112, 61
power-200M lans and an electronic
viewfinder. Piclure quality is
claimed 1o be extremety high, "at
least equal in quality to thal dis-
played from Vi-inch sysiems ™ The
8-mm video cassettes 8re Only
slightly larger than audvo tape cas-
settes

An interesting feature of ihe new
senes i the playback equipmeni.
the “cradie,” which is connected to
the users TV. The camcorder 18
placed in il to play back the record-
g, with the camera's motor driv-
ing the tape, while iis batlery ie
being recharged by the cradle.

Tentative list prices are $1,599
for the camcorder 2200. $1.899 lor
the 2400, and $199 for the cradle.

NEMA makes Tech Ajert
available to nonmembers

Since June 1973, the National
Electrical Manutaciurers Associa-
tion {NEMA) has been publishing
for its members Tech Alerl, a b
monthly newsletter on trends and
evenls In plant automation and
high-tech systems. Now Tech Alert
Is avallable to nonmembers as
well.

The newsleller presents in a
concise and readable form, a sum-
mary of some of the leading-edge
issues relating tp the complex au-
{Omation process.

It spotiighls emerging or crilical
technologies, and tells whers 10 9o
for mone information. It tells what1s
happening within NEMA and ks
Automated Systems Program; ang
In other organizalions, national
and International, that are working
an technology 1ssues.

Tech Atert covers state-of-the-
art topics and crilical legislative
and regulatory issues relating lo
technology, and provides a con-
tinuing glossary of “technical
terms’ 1o help nontechnical man-
agers undarstand the jargen of
high technology.

For those who would like a free
subscriplion, write Tech Aleri,
NEMA, 2101 L Street, N W., Wash-
ington, D.C. 20037. R-E
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AN INNOWATIVE 20 MHz OSCILLOSCOPE
THAT EMPHASIZES OPERADILITY
$535*

The S§-5702 has flexibility and power which make it ideal for the maintenance and
troubleshooting of TVs, VTRs, audio equipment and a wide range of other electronic
systems by hobbyist as well as professionals. At the top of its class,
the $$-5702 uses a é-inch rectangular, porollox-free CRT.

yim - RO DY M - jeae,

S0yl
MHA0SCIITSGARE

IWATSU makes more than 20 oscilloscopes as well as an impres-
sive lineup of other instruments including logic analyzers and
digital memory scopes. The fastest oscilloscope has a maximum
frequency of 350 MHz. And the same technological expertise
and product quality that make this super high-frequency oscil-
loscope possible are incorPorated in the 88-5702.

6-inch rectangular, parallax-free CRT
TV-V trigger

Variable sweep length

Double Lissajous figure

1 mV/div to 10 V/div sensitivity

100 ns/div to 0.2 s/div sweep
Differential input with ADD mode
DC operation {optional}

* User price, including probes.

IWATSLI INSTRLIMENTS INC:.

e 120 COMMERCE ROAD, CARLSTADT, NJ 07072 PHONE: (201) 935-5220, TWX: 710-989-0255

8 In Canada: ATELCO, 3400 Pharmacy Avenue, Unit 1. Scarborough, Ontario, M1W 3J8. Phone {416) 497-2208, TWX 610-492-0122
CIRCLE 51 DN FREE INFORMATION CARD

WwWwWw americanradiohistorv comm
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@HrrACHl

15 MHz
TRIGGERED SCOPE

QUANTITIES ARE LIMITED

3
!

RYr s

ol

e

m

i ";,: - SPECIFICATIONS
PR i ‘) - I ™ Vartical Deflection = —
9 | Seneitwity Smw/div to Sv/idie 15%, 10 calibrated steps |
s | 1mW/dv 10 1V/di s8% :
- e (Whan using 25 smplitwr) i
Uncahibrated €0N1Inuout control belveen
stepy 10 ;t!j {Proviced with click posnloning
Handwidth DC 1o 15MHz. - XI8 a1 & dowd
DC o MM - 38 Is 4 dwl
When ukng uS smpkiler)
V_1 51F Aisa Tirna 24m. (lar <5} 70r typ
Swnal Daday L - |
Max. nput Voliege S00Vie-0 or 00V {DC + AC pask, 8t 1EHz)
input Coyplmg AC, GND, DC
Input impedance Direct 1M ohm sppros 30pF
Oparaiing Modes Single rrace
X-¥ Oparation Externgl troger Tnput. X ann,
FEATURES . | Ko saren, 200mvics
H i &, ¥,
¢ 1mVidiv high sensltivity design. Effective for Y ami tame a5 Vertul ingust
measuremsent of weak signals. e e o) o e
« Employs TV sync separator circuitry with one T o o
touch synchronization of both TV horizontal and Output Voitage 20mu i ox mora lisminated inco 500)
vertical signals. e e Coa o
* Delayed sweep function with one touch control s T L R i e
10 x magnification. Triogec Source LINE. EXT
* Trace rotation system for easily adjusting trace bty A el e L s
1 dr v H
inclination caused by terrestrial magnetism. = ol L=, |
* Fine adjusting click positioning function enhances  Je— Fraauency | Internal | Extarna)
measuring efficiency. NP B [ Ak
* Signai output: Vertical output terminal to S Bl ey L1 5dw ] BOOm
Frequency Counter, etc. Trgyer Siope ¢
Extornal T, g 1" impedance aporox. M ohm,
« Z axls input provided — possible to use as CRT N P, Tl
displa Max. input voltage 100V
play. : {DC & AC puak ot 1kHzl
* One touch shifting of wavetorm slopes for easy Sy 0 Do ey 1%
observation of rise and fall of waves. Unceiibrren contivuous comtrl balwsen
atepy 1 O Wi
‘U LL
Swaep Tima Magnifus 1°nft1m$,l! L )
Max, Swoep Tima I 100vm/d v (20ma/dv and SOmidiv. not |
HITACHI | - =5 4
Ampinude Calibwator |
Wpwetorm Approx, TRHE £ 10% [tvP}, squate wowr
| Vol } D5V 15%
30 MHZ Fons mesymmene 100/1 22207240V 110%
50 10 60H: approx. A0W
Dimwwions Approx_ 275iwW) w 1901H} x 40KD) mm
SCOPE | ===

. ' Price does not include probe. Probe $20. when
WODRLCS purchased with oscilloscope.

%?SE&?ACE R Full 2 year parts & labor warranty.
probes. Probes $50. a pair | wE CARRY A FULL LINE OF HITACHI
ten purchased with
AT iy Sty | OSCiLLosoOPES

within contlnental U.S.

warranty.
v = o Masterchargs & Yiea shipped within 24 hours 3 .
\ec’oe We don't just take > ® Bank checks or Money Ondars shipped within 24 hours.
Qg‘v‘:\\ orders, we ship them N ® Personal checks — pleass afiow 3 wesks for check 1o clear,

OQ&OQ\“ Advance Electronics P, ® All prices plus shipping charges. Plesss cail for sppropriate
‘\Qo endeavors to keep everything o 1 “_"“u:';":m : o e

N we advertise In stock for &ﬂ ® PMCES SUBJECT TO mmm NOTICE.

immediate delivery. Cuariiies s linmited

WwWww americanradiohistorv comm
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HI-PERFORMANCE
PORTABLE

PRICES DO NOT INCLUDE
' PROSES. PROBES $50. A PAIR
WHEN PURCHASED WITH SCOPE.
$15 SHIPPING WITHIN
CONTINENTAL 1.5

HITACHI 100MHz

QUAD TRACE DELAYED SWEEP
OSCILLOSCOPE

® Large 6" rectangular CRT with internal gralicule.
® 20kV acceleration potential.

® 500 p.V/div high sensitivity.

8 Quad-trace.

8 Equipped with delayed sweep function.

8 Simultaneous enlarged waveform (tdelayed
sweep) and entire criginal waveform {Main sweep)
displayed on the CRT. (Alternate sweep function

8 Single sweep function.

8 TV sync separator circuitry with one touch
synchronlization of both TV horizental and vertical signals.

@ Large 6" rectangular CRT with internal
graticule.

® 10 KV acceleralion potential.

8 1 mV/div high sensitivity.

8 Triple trace.

8 Equipped with delayed sweep function.
8 Single sweep function.

8 Automatic focus circuit eliminates loss of
focusing.

HITACHI 60MHz

DUAL TRACE DELAYED SWEEP

OSCILLOSCOPE

o scevorune  THE TEST EQUIPMENT SPECIALISTS

300-223-047

ADVA

212.730-7030
vt s enrons e ELECTRONIC

WwWwWw americanradiohistorv comm
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77 °® 0.3% Accuracy F I l IKE
. RAanual or
utorange
* 10A + mA Range SERIES
* Beeper MULTIMETERS
¢ “Touch-Hold"
Function » Analog Display » Rotary Knob » Volts AC &

DC « Resistance to » 32 M{2e 10 Amps * Diode

Test » 3200 Counts * Fast Autoranging  Function
Annunciators in Dispiay » Power-Up Self Test

» 2000 + Hour Battery Life w/ Power Down “Sleep
Mode" * New Test Leads » VDE & UL Approval

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW

* 0.5% Accuracy

MODEL
16801

52991

* {aolated 0-50VDL, continucusly
varlable; 0-2A in four renges

* Fully sutomatic shutdown.
adjustable curren! limit

* Parlect for solld s1ate sarvicing

* Sine. square and Irtangle oulpul
* Varlabla and tixed TTL outpuls
* 0.1 Hz to 1MHz In six ranges

* Push bullon range and tunclion
salaction

» Typical sine wave distortion
undar 0.5% from 1 Hz 1o 100kHz

FUNCTION GENERATORS

8 Now with HI/LO Drive
8 Works in-circult when

s329 o5 MODEL 1650

* Functlons as threa separale others won't
3 Euzr":" e i 8 |dentilles all three tran-
R oR ypcivenit sistor leads

* Fized cuipul 5¥DC, 5A
* Two 0 to 258¥DC outpuls al 0.5A

* Fully autometic, currant limited
ovarioad proteciion

® Random lead connection

® Audlbiy and viavally In-
dicates GOQD tranalstor

MODEL § 95
e 319

SWEEP FUNCTION

* Four Instruments In one package.
— sweep ganerator, funclion
goneratot. pulse generator, tone-

urH generator

= Covam 0.02Hz-2MHz

* 1500:1 tuning range

* Low-distortion high-accuracy
outputs

5199%

8 Automatically mea-
sures capacltance
from 0.1pF 10 200mF

® 0.1pF resclution

8 0.2% baaic
accuracy

® 3% digit LCO display

WwWwWw americanradiohistorv comm

CLUDE PROBES
* 1mVidivision sensitlvily to 70
MH2

¢ 0.7% Accuracy
4% DIGIT __IF"'-'-"(EI * Manual or * Autorange Only
MULTIMETERS ¢ Autorange * 10 Amp Only
- ;{rﬁ?(l;:ﬂl:'f measpsmenis to * 10A + 300 mA
E Range Ry
*dBm r n Tl )
33490 . Bnic‘;:ua:::l:a?y 0.4%; 106V, » Beeper X .
10 nA end 10 m{) sensitivity 70 MHZ Dual Tlme BaSB
* Relallva measuremenis SCOPE MODEL
M%'e;h Hihapeed svope [ o4 precision | g e
INDUSTRIAL =
TRANSISTOR
S
POWER SUPPLIES 319995
Q ¢ T

* 500 u Vidivision cascade
senditlvity

* Fourlnput operation provides
irigges view on 4 separate Inputs

* Alternate time base operation

* Switching power supply delivers
hest efficiency and regulalion at
lowest waight

CAPACITANCE METERS ;

159%

MODEL 820 ¥
® Resolves to 0.1pF

8 4 diglt easy-to-read
LED display

® Fuse protected
agalnat charged
capacitora

s Overrange Indication
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BECKMAN’S CIRCUITMATE *
ALL UNDER $100

Circultmate DM 20—
3'4-digit, pocket-size
multimeter; 0.8% Vdc
accuracy, dlode test,
hFE test, conductance,
10 amps AC and DC
ranges, auto-potarity
auto-zero, auto-
decimal

Circultmate DM-25—
3v: digit, pocket-size
multimeter; 0.5% Vac
accuracy, diode test,
capacltance, continuity
baeper, conductance,
10 amps AC and DC
ranges, auto-polarity,
auto-zero, auto-
decimal

Clrculitmate DM-40 —
3Y2-digit multimeter;
0.8% Vdc accuracy,
diode test, auto-
polarlty, auto-zero,
auto-decimal

Circuitmate DM 45 —
32 -digit multimeter;
0.5% Vdc accuracy,
diode tesl,continuit
beaaper, 10 amps A

and DC ranges, auto-

Zero, auto-polarity,
auto-decimal

AVAILABLE NOW. . ..

The DM73 is the smallest digital
multimeter on the market. Its probe-style
design makes it ideal for taking

measurements in hard-to-reach test areas.

*Small Size
*Complete

Autoranging
*"'Touch Hold”
* Audible

continuity

TOLL FREE HOT LINE

800-223-0474

26 WEST 461h STREET. NEW YORK. N.Y. 10036

212-730-7030

checking

The DM 77 glves you
the convenlence of
autoranging plus 10
amps aci/dc
measurement
capabllity. You simply
selact the tunction
ou want, and the

DM 77 automatically
sets the required
range.

ADVANC
ELECTRONIC

THE TEST EQUIPMENT SPECIALISTj

WwWwWw americanradiohistorv comm


www.americanradiohistory.com

SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

WPIX BECOMES
SUPERSTATION

WPIX-TV, the popular New York City television Channel 11, is becoming the newest satelliie
superstation, transmitted nationwide via a lransponder on Westar 6. WPIX, with its full
complement of New York-a@rea sports events, mavies, and other programming, will be bgamed
by United Video, the same salellite carrier that made WGN-TV, Chicago, into a superstation.

ESPN MAY
SCRAMBLE

ESPN, the mostly sports network on Satcom 3R, may begin scrambling its satellite transmis-
sion by year's end. The company is in the preliminary slages of analyzing how, or if, it could
begin encoding its signals; it would be the first ad-supported cable/sateilite network to inslall
such scrambling to prevent receplion by unauthorized earth stations. ESPN claims that pick-
ups by home and apartment earth stations diminishes the value of its programming to cable-
TV operators who pay for the 24-hour channel. HBO is already well along on scrambling tests,
and Showtime cable/pay TV network is considering a scrambling system.

SKY-HIGH
PREDICTIONS

More than 550,000 backyard earth stations will be instalied this year, twice the number set up
during 1983, according to a forecast by KLM Electronics President Peter Dallon, an official of
the home earth-station association. SPACE. If Dalton's prediction comes true, upwards of
875,000 dishes will be in piace by the end of 1584, including units at apartments, schools, and
office buildings, as well as home satellite receivers. The price is now averaging about $2,500
apiece. {That's down from last year's $3,000 average.)

PLAYING
MUSICAL ORBIT
SLOTS

The FCC has shifted several orbit assignments for domestic satellites in an effort to head off
interference problems of C-band and Ku-band birds. Westar 5 (the C-band bird which
malfunctioned after launching from the February Shuttle) still has rights to 91° west iongitude;
Westar 3, which had been In that slot, shifts to 81°, and Westar 2 continues operating from
current 78.5°. SBS 4, a dighal-data satellite, will operate in the same siot in Ku-band. AT&TS
Comstar D3 will move from 88.5° to 86°, and GTE Spacenet satellite—due to launch this
summer—wil go into the B89° slot.

DBS DRIVES

United Satellite Communications Inc. has accelerated his direct-broadcasting satellite ac-
tivities, introducing a five-channel service In Washington, Cincinnati, Richmond, and
Harrisonburg (WA) so far this year. (its first site was Indianapolis in late 1983.) USCI expects
that by the end ol the year 200,000 homes will have signed up to use the pay-TV service, which
comes in via Canada’s Anik Il bird. Subscribers pay $300 for installation then $40 per month
for service and equipment rental. Customers are also allowed to purchase receivers for S700
then pay only $25 per month. USCI plans to expand In 1986 to a higher-powered Ku-band bird
allowing coverage of all U.S. homes.

Meanwhile, Satellite Television Co., ihe Comsat DBS subsidiary, is firming up plans for its
late-'84 launch. Toshiba and ANCOM (a venture of Alcoa and NEC) have developed the
equipment package, which costs about $350 to $450 per home. STC plans to charge about
$15 to 520 per month for its 3-channel service.

OLYMPIC
TELETEXT

Olympic visitors in Los Angeies this summer wilt be abie to use teletexton KTTV Channel 11, a
Metromedia station, 1o look up late resLts from the Games, find out about road conditions to
the scattered events, and even get tips about other area actlvities. Two hundred teletext
receivers, made by Zenith and Sanyo, will be placed in hotel lobbies, travel centers, and other
public sites around L.A. The project is part of a test by Metromedia and other supporters of the
World System Teletext format {which is incompatible with the technology that CBS and NBC
are using).

Sanyo's plunge into teletext carries added significance, because it will build an integrated
set with decoder; the company has also been actively Involved in rélated text services, notably
as sole maker of TeleCaptioning decoders used for closed-captions of TV shows. R-E

RADIC-ELECTRONICS
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LETTERS

Address your comments to: Letters, Radio-Electronics,
200 Park Avenue South, New York, NY 10003

DIGITAL PANEL METERS

| have been following the articles on dighal
panel meters with interest. In the March, 1984
1ssue, | was particularly interested in the pre-
cision thermometer. sinca | am in 1he process
of ‘building several lor automatic controls N
my hybrdd sclar house. | am using both the
LM3911 and LM335 sensors. Even though
the lafter is cailled a precision lemperaiure
sensor, it really doesn’t do any better than that
claimed lor the one N Ray Marsion’s article,
“How to Use Dvgitat Panel Meters "

There i1s one Haw in the calibration pro-
cedure that | would like {o point out, however,
Itis a shame to build such a potentially accu-
ratd thermometer angd then calibrate N er-
ronecusly. Water does not boil at 100 degrees
C, except al 760 mm of mercury almosphenc
pressure. The boiling point drops about 1 de-
gree for each thousand leet ol elevation; in

Denver. lor example, cimatic conditions will
causa the bothing pont to vary about ¥ degree
above and below the average tor the par-
licular amitude.

it the ihermometer s calibrated ta read boil-
ing at 100 degrees. and the attilude is appre-
ciably higher than sea level. the thermometer
will stili be reasonably accurate in the lower

quarter of dis range. But if one wants the best
Bccuracy. of i going 1o use it at higher than
normal weather temperatures. | suggest that
it would be better to adjust the boihng point
downward at the rate o 1 degree-per-ihou-
sand feet of elevation. If higher accuracy 15
required, one should take o account both
altitude and ¢current barometric pressure, The
details are beyond 1he bounds of this letter. Or
one could befter calibrate the thermometer
immersed 1n a mixture ol bquwd and frozen
chermcal ol known ireezing point. exaclly as
with water for the 0 (zero)-degree cakhbration.
Or what is even simpler yet, immerse it in a
wquid held essentlally at a sieady tem-
perature that 1s monitored with a good lab
thermometer

KENNETH E. STONE

Cherryvale. KS

continwed on page 22

ONLY Vector kits ¢contain:
® Positive phato-resist coated AND uncoaled copper laminate=no
mesty Pholo-reversal—no spraying. dipPing, ot baking.

@4 types of ar1 aids: rub Sansters, ink, tape, cut and peel—use 1 or all.

®1:1 cwcuit art rub translers—IC wit, pads, lines, connectors,
symbols_ letters and numbars.

® Everything included —just add water axd sunlamp or bright sunshine.
® Liguid etchant and developar —no diry chamical Mising problems.
AND

® Prooess choices— maka circuit on copper and stch for 1 card.
Make circuit on film_ exposs_develop and etch for 1 or many cards,

(e |+ + T + it =
o + card <= elchanl

32X AL it makes T PG cargn, #3058, 32X1 startar kit makdd 2 cardy, $21.11
FFnot avsliatie 10 adls FacforY orgindnclucs 33,00 wnipping, U S onty
Prick wabiect 18 cran P witnput notile

1 gr many $C’y

—

nanr?
veclar Electronlc Co., 12460 Gladitons Av,, S¥imar, CA 91342

CIRCLE 59 DN FREE INFORMATION CARD

tsses8ss ANNOUNCEMENT OF OUR NEW ARRIVAL ®seecwsss

SEND FOR QUR
ELECTRONIC COMPONENTS CATALOG

“ALWAYS IN STOCK

TEST QU1 PHENT
WIRE 1 CABLE
CohnE CTORS
AL 51STORS
AATTERICS
SWITCHES
FAMS
FusEs
CABIWETS
TEMHINAL S
CAPACITORS
SEMI COMDUC TORS
Lo L INDiCATORS
PROTOTYP IM: BOARDS
INTEGRATED CIMCUETS
HARDWARE K ACCESSONIES

T T TrET T PRI T T PR TR PR PN T LT T

" CALL TOLL-FREE -

I MICHIGAM MATEChAL WATS
1 -800-332-9132

1 =~00=437- 134

TUBERGEN 4 ASSOCIATES. IMC.
H2a n. STATE ST.
JEELAMG, MU 15afd

STOCX NG DISTRIBUIGRS OF ELECTRONIC COMPOMENTS

M Rt R E R IR T AR RN R R RS RE R RN TR o R R R NN EEE NI E NN NERNEENLE LENS

'"TEELE AN SRR RN

P T Y e T R IR Py - TS Y o T ey s T
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COMPUTERS ARE
CREATING JOBS FOR
NRI-TRAINED PEOPLE.

| ey i AEED
PR = et =
3 k
, |
| W J
C-14 L
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IF YOU'RE SERIOUS
ABOUT MAKING
MONEY IN MICRO-

COMPUTERS, NRI
IS SERIOUS ABOU
SHOWING YOU HOW

The U.S. Depart-
ment of Labor projects
job openings for qualifi
computer technicians will
soon double. International
Resource Development, Inc.;
estimates a 600% in- A
crease in these jobs in
a decade. And most off
these will be new jobs, W
created by the expandss
ing role of computers.

NEVER HAS THERE
BEEN A FASTER-
GROWING FIELD
OF TECHNOLOGY.

Many people are
afraid of losing their jobs
to computers, but thousands
of jobs will be created for
those who are prepared to
meet the challenge.

With NRI training, you'll
be prepared. You can have a
profitable, exciting future as
an expert who can handle the
operational, programming and
technical aspects of all kinds
of microcomputers and micro-
Processors.

LEARN IN YOUR SPARE TIME.

NRI trains you in your cwn
home, at your convenience...no
classroom schedule to meet, no
need to quit your job. As aclass
of one with complete course
materials and the backing of a
staff of professional electronics
instructors, you'll get extraordi-
nary hands-on training on the
latest model in the most pop-
ular line of microcomputers:
the new TRS-80™ Model 4, with
disk drive for greater memory
capacity. The TRS-80 Model 4
complete with advanced features

TRS-80 1 & rademack of 1he Radis Shack divisson of Tandy Corp,

Your NRI course will inciude the new TRS-80 Mode! 4
with Dégh Drive os the TRS-B0 Color Compurtes with
NRI Computer Access Card...plus a professional

LCD multimeter, MRI Discovery Lab and hundreds

of demonstrations and experiments. t's alf

yours to keep.

that are built right in...features
that are offered as options on
other microcomputers. Designed
to perform diverse personal and
business functions and to accept
the most software, the TRS-80
Model 4 is a great computer to
learn on...and it's yours to keep,
along with the disk drive!

LEARN HOW TO USE,
PROGRAM AND SERVICE
STATE-OF-THE-ART
MICROCOMPUTERS.

Through your carefully de-
signed NRI course, you'll get a
wealth of practical experience.
You'll build circuits...from the
SimPIest to the most advanced
..with your NRI Discovery Lab®
You'll use a professional 4-func-
tion LCD digital multimeter for
analysis and troubleshooting.

WwWww americanradiohistorv comm

With NRI training you’ll explore
your computer’s registers,
memory and input-output ports.
You'll even write programs to
control the circuits you've de-

e signed and buitt. You'll perform

undreds of challenging
experiments, always
backed by a full-time

personally.

§ When your NRi

! training is complete,

you'll be a computer tech-

nician, ready for your first
job — servicing, testing or

programming all types of

A7 microcomputers —in are-

&/ 7 #warding and challenging

new career.

THE CATALOG IS FREE.
THE TRAINING IS
PRICELESS.

Send the postpaid card
today for your FREE 104-page
catalog. It's a valuable guide to
opportunities and training in the

high-tech
-revolution.

=

For gresier computer memory capacity, & double
density disk drive la included.

You'll see how easily you become
part of the growing high-tech
world of microcomputers.

If the card has been re-
moved, please write to us today.

NR! School of Electronics
McGraw-Hill Continuing
Education Center
" 3939 Wisconsin Avenue
Gt
CHall !

Washington, D.C. 20016

we'lf give you tomorrow.

FESLINAC

-
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UNGAR DESOLDERING & SOLDERING

Special Pricing... Special Free Offer

Hot VAC Desoldering System Electronic Temperature

’ y. Reg $599.95 Controlled Soldering System
- 4 DUR SPECIAL PRICE with Built-in Controlier

“ v s37995 o srecia s8995

Model 400A Model 9100
Buit-in vaaasm pump gismeraios it need 10F $hop o Cmmldwmw mmumnnwm mmwmmenuawmc
mkantmlhmelwmmwemmlﬁim hum 6° 89012 screwirvar B 2] WD Ty, SpONge. pnd [ron H
Sei-Contained, SupsrQuist A Pu VECUUIT [ramp o cnm. ? Amc 1 BmEing N an OpRrwior Adpsstatie, WMCarahuy CONOed
ma ntanance free B o remaraby gueel Wmmmmwm [ Swllch 5
ackuated tmm ﬂw conrol lor masmum preceas & Terywratue B
Tempersturs Control: Yanahis sohd-slaw CONPOl thal adwsts i i lemperabore fom OO a0 0] s takse from Iom F & Conbnuous. varast=s coning 80 you SN
500" - 10DO'F. An giacinc Crcud assuies That tanswent soses e Tully 1uDOnrs o edaly seler) the exac] tEMpeium you need 8 Naon “on-of Night 4 bon Hokler can be
making the Sy3iem taks Ir desoldenng «voithge-Senilig COMDOnents rght or leti-hand rdd I accommonake ail of

ADD FOR SHIPPM NG AND INSURANCE
TOLL FREE [800] 645 9518 n N.Y. State BOD-832-1446 $250.00 .. .$4.50
8 VISA @ COD W Master Charge $251.00 to  500.00......6.50
% 8 Money Ordef NY. Sisa ressderts o 501.00t0 750.00,... B8.50
I 8 Chech Bpproprisla et Ml 751.00 to 1000.00 ....12.50
OO0's extra {required 24% deposit] over 100000, _.......... 1500

260 Motor Parkway, Hauppauge. N.Y. 11788

FORDHAM DISGOUNTS DISCOUNT
PRIGES ON HITACHI SCOPES

We will beat any advertised price

60 MHz DUAL TRACE
DELAYED SWEEP
sensitrity ® T miv/oey
W Y | SRR
view} ® Vanabie ingger holg-oft
8 Fuh TV tig-
For

me oy S e Pl OUR PRICE

o frmitedlt% TN SQ)QE) | moderosor |
35 MHz DUAL TRACE SIGNAL DELAY LINE | corecten WITH PROBES T ey =
Verncal senstaty S Vicw 1o SV
L MLb ol AR ol 100 MHz QUAD TRACE
malic. Normal, TV (4. TR =) DELAYED SWEEP

REG $895 . bght Bx10 em screen
OUR PRICE uaa race operaloryCnl, Ch2,

AlnggelandBlngge!o Hugih

s 95 Seﬂsﬂmly 500 u Vidwv (5 MHZ) .
Toaaa OUR PRICE
Vessh $1 299 95 Model v-1050F

WITH PROBES

WITH PROBES

TOLL FREE [800) 6 45'9518 in N.¥. State 800-832-1446 B A e O

') = 1 8 VISA @ COD B Mesler Cha'Gae $251.00 o 500.00......6.50
ME # Money Ordec N.Y. State residents add  501.00t0 750.00.... 8.50
o COU's extra {required 25% depout) cwer 1000.00. .- .--15.00

260 Motor Parkway. Hauppauge. NY. 11788
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We will beat any advertiseq price

BECKMAN Clrcunmate‘ DMM

. 37995 MODEL
MODEL DMT3 S 6 4 95
36 995 hﬁ * 3% chgt pocket sue multimeler 8 SRV accrmcy s Oode wst s

0% VO sccuracy o deode lesl » hFE CADACAINCE 8 CONDNMMY
* Smanes) degddl mullimater on T markel 9 Probe- wal w conguctance o 10 amps AC and tonchatence 8 19 amps a‘-dDC
Sy el rhasns /4 Wied 10 KNG Measurements in DC ranges & Auoooanty s Auto Zem ranges # pulg-polanty w aully rarc ®
hand- ko 183CH test dreas L IUD-OeCHTS

B&K PRECISION HITACHI rorraeie osciuioscores

10C MHz FREQUENCY COUNTER qup prICE MODEL V-222 (20 mHz) MODEL V-422 {40 mHz}

REG. $895. REG. $895.00
MODEL 1803 314450 20399

REG. $189.94 TR
& 5 Hz 1 100 Mz ® B olgh LED l‘uan‘-l
dnlh-.t.ndng mcL:moass f e U

her & C Conecton Input & Ovarfiow
}ndr_kx o Banmy of AC powarad |
o Chuw AL AIIOn inciudect with Model

——
LN

MoDeL raar 7 o CENCIR CALL FOR SPEGIAL PRICING

GG %9300 - * Mew seres ol 300008 provides high Peermance and gt weghl ¢ Large S4nch
OUR PRICE e F u-1an9-_a_|3r rietnal grancuie CRT & AcioCus crcyd and scaie luminalion ¢ DG

| SEF 2T -l B o son 8 Vollage Snd Foguency teedeny - - 3%
s8409°5 It S s e

& Gonaraten B wicke vanety of sl wull kn comprehensive Bitng

tarvicng and adnsimeny of vrualy ot and WO equipment
3 deo ptiers inciude stancara NTSC o n:; -IW0 870 vihcase o evefs LEADER NTSC WAVEFORM MONITOR

cnbuuatw or hl bevdd MuRiurst MQDEL LRO-5860 OUR PRICE

REG. $2050.00 31850
BPocita FO RD HAM Farmes Suplavng vl e e and e
CAPA CITANCE METER 550 MH
FFIEQUENCY COUNTER NTSC VECTORSCOPE

(. ] MODEL LYS-5850 OUR PRICE
=] MODEL DCM-601 REG. $2050.00
B| REG. $149.95 ; . $ 1850
_ QUR PRICE :
b I

Conyenent mpihgg kv obseraryg 8Nd measunng the
s ’995 MODEL D Aserat r-hnv::mu and armpuny of CHOmINancs pgnat

FM-8 14995
& Dipitai deplly easy and cormect REG. $199.98

rma.n’mgnaccura 10099!. 'ams:ﬂmql:gn I ;nht VIZ
n
R o o (B oy, - DM = Lot el € Pré: DC TRIPLE POWER SUPPLYST

Prowckik W DOwer COMgLmplon Canbrawed Pre-Tesied MODEL WP-T0D8
QUR PRICE
FLUKE 70 ‘ 339995 1te e @ ¢ e Tue.
T

Dispir & Dual OC volrvesiar * atw COMEiNaly

‘:;uu.l'i:‘,&n(:w"Fl‘-‘:u:”“m-t 37995 solatd OC power Spppe \ un%-rov.-l nm' Ty
s e WELLER SOLDERING STATION

. MODEL EC2000
e SOLDERING STATION OUR PRIGE

o s1 3995"'

T EC2000 o L!D
ruadout

M
] ‘I 1000 # dal contr

£1(800) 645-9518

260 Motor Parkway. Hauppauge, N.Y. 11788 . gl in N.Y. State call 800-832-1446
Free Cataiog on Reguest
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15,734 Hz (horizontal) to 59.94 Hz {ver-

LETTERS tical}—i1's still nol compatible. To allow count-
- IT; down by & whole number R IS necessary (o
continued from page begin with 31,468 Hz which is twice 15.734

Hz, and then braak Rk down to the horzontal
and vertical rate with the dwviders.

THE COUNTDOWN CONTROVERSY For this discussion we will use RCAs CTC
Alter reading Jack Darr's June 1983 article 99101 color-TV chassis. |C V-400 perdorms
on countdown circuits and L.D. Smithley's let- those operawons by uslng a master-clock
ter conceming the same, | did some research VCO. which oscillates at 31.468 Hz. Its Quiput
to Clear up the contus«on in my mind and hope is divided by 52510 obiain vertical pulses and
that the resulls ol my research will help give by 2 to obtain horizonlal pulses.
other readers ot Radic-Etectronics & ciearer Mt Smithiey was right in stating that; “Per-
view of how Counicown circults function. haps the circauit is doing something that K s
As Mr. Smithiey sawd, the ratio of 15,750 1o not telling him ", Also, Jack Darr did a good job
60 {or 262 5) 15 nol directly Compatible with descnbing the operation, except for that one
counting. The same goes for 1he present day minor detail, which 1s understandable when

ITS HERE?

IT'S FREE . . .

C ATED RONICY
SERVICEMANSCATALOG

... AND IT'S YOURS!

Consolidated Electronics has a catalog that's sure to please you.
We've slashed 80% of our prices in this catalog. We at CEl are so
sure that you'll find our quality parts dependable that we've puta
TWO YEAR WARRANTY on everything. Not only that, CEl is
offering FREE shipping and handling. Just callus TOLL FREE for

details.
o
g CALL TOLL FREE TODAY!
g 1-800-543-3568 1-800-762-3412
] MATIOMAL WATS GHIO WATS
o
0 705 WATERVLIET AVE.. DAYTON. OHIO 45420
g IN DAYTON + {513) 252-5662 TELEX NO. 288-229
22 CIRCLE 18 ON FREE INFORMATION CARD
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you consider how difficult it can be to find all of
the information on new circuits. | love your
magazine and Jack’s articles.

STEVEN JAY BABBERT

Worthinglon, OM

CORRECTION

| was exiremely pleased to see my article,
“Instrument Landing Systems,” in the March
1984 ss5ue of your magazine. | would ke lo
point out one correction. however.

On page 52, tourth iine from the bottom of
the first Column, the text reads: “feel In width
at the outer marker or 3°.°

In the onginal manuscrpt. that ine read:
“feet it wadth at the landing threshold or 3°.°

That makes quite a difference in the struc-
ture of the radiated signal, and may cause
some of our lechnicians o write in for clar-
incation.

Thanks again for publishing my article, and
| hope to send you another one soon
BILL. SEWELL
Schaumburg, IL

POSITIVE AGREEMENT

| couldn’t agree more with the reader who
wrote, “Stay as you are,” in the March 1984
Letters column.

1| am especially Interested in videc and re-
laled projects. As & continuance of explora-
tion of cable-television methods, 1 would like
1o suggest an article and kit on how slereo
music i transmitted and received over cable,
1.2. MTV. Thank you for a fine “one-ot-a-kind”
magazine.
JOHN R. DEAN
Thisils, NY

SUPERSTATION SATELLITE

I was very surpnsed to read the réport pub-
hshed under "Satellite/Teletext News™ in the
January 1984 ssue of Radio-Electronics
Thai is because the EBLJ has no plans what-
soever 10 launch a muitinational satellite-su-
persiation during 1984."

The report appears to confuse a number of
separate developmenis making use of the
European Communications Satellite System,
only one of which invoives the EBU. That is,
the cantract contluded between the EBLJ and
Eutelsal lor a ten-year lease of two transpon-
ders In the Eutetsat F-2 satelite. Those tran-
sponders will be used exclusively, 1o enabla
certain of the point-ta-point international tele-
vision circuits, whose use 1S coordinated by
the EBLU, 10 be translerred from the existing
terrestnat lacities—which should occur dur-
ing the second half o 1984,

Those circuits are used only for the ex-
change of programs and news items batween
the broadcasting stations and networks that
are members ol the EBU, known as Eurov-
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sion. Access to them by lhird parligs is not
permiited | should be very grateful if you
would inform the readeis of Radlo-Elec-
tronlcs of thosa facts. as sogn as possible,
and Intorm me of the source of your report. so
that | may 1ake S1eps to prévent the circulation
of further such errors.

R. GRESSMAN. DIRECTOR

European Broadcasting Umon (E.B.U.)

Something was apparently lostin the lrans-
iaton about European sateliite achvities. In
using usually reirable inlormation about satel-
inte developments in Europe, the misin-
terpretation thar Mr. Gressman Suggesis,
crept into the report. With $0 many countries
planning saletite sarmces—mnciuding several
multinationat profects—t’s possibie that
EBU's role was improperdy stated. Thank you
fer setting the record straight, and I look for-
ward lo heanng more from EBU about Eure-
pean satetite activities —Gary Arlen,

ADDITIONS TO POWERLINE
TRANSIENT SUPPRESSOR

I'd ike to congratylate Mr. Herb Friedman
on a fing article, “Build this Powerline Tranp-
sient Supprassor”, in the Seplember 1983
issue,

My two units {lor two computers) are built
nside a surplus Executone telephone desk-
top machine. | made two small additons. &)
added MOV's from “hot" 115-volis AC to
ground and from “neutral” o ground, 10 guard
against transients. b) added a 4-amp fuse in
senes with the power-input line.

My units have been up and funning for 4
manths without incident, and have worked
beautitully under field conditizns. Total cost
$25.00. Keep up the good work.

WEI-I LI
Seatrie, WA

SCHEMATIC NEEDED

On the fifih of October, 1982. | purchased
an IBM Selectric-Redactron-I/O Printer/ Type-
writer from a company called Computer Prod-
ucts & Peripherals Untimited {CPU). for my
then new, VIC-20, Being very new to comput-
ers, | paid the $25.00 for the inleriace kit and
an extra $120.00 lor the “tested & opera-
tional” machine. Unforiunatehy, the machine
was naither, and the kit consisted of one IC
and some llegible photocopies.

The company did make partial repairs, but
the machine still is not usable. | ¢an not afford
to throw away over £450.00, 501 wouid like to
contact anyone who has built the interface
and is willing 10 help out with the schematic or
layout. Please contact me for details and
€0sts. Thank you,

EUGENE WITHROW
254 Harken Street
Mansfieid, OH

FROM THE BEST SOURCE FOR OSCILLOSCOPE
PROBES AND DMM/VOM TEST LEAD SETS.

® Low Cost

a High Quality

a Excellent
Performance

® Slender,
Flexible Cabie

& Wide Range of
Cholce

& Switchable X1 and X10
Attenuation Factor
& 100 MHz Bandwidth

MODEL SP100

*4400

EST

4‘1
PROBES. INC. TFI

mumamm

Your Probe
Specialists

P.O. BOX 2113, LA JOLLA, CALIFORNIA $2038 (819) 4594197
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NMcIntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest inlormation on ths néw
Mcintosh sterso equipment In the Mcintosh catalog. In
addition you will receive an FM station directory that
covers all of North America.

Jr T o T e o T el

Mgclntosh Laboratery Inc. RE
East Side Station P.Q. Box 96
Binghamtan, N.¥. 13904.0096

SEND
TODAY!

NAME .

ADDRESS

| ary STATE_ _zip

=

B oo et e ———

If you are In a hury {or your calalog pleese send the coupon 1o Mcintosh.
For non rush service send the Reader Service Card to 1he magazine.
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Diskette [ - __ . 220
Users... < | : | '

Whenyou’ve
heard from
all the
animails in
the diskette
200, but you
need fast
delivery and
high quality
diskettes...

Call Commmunications Electronics

Diskette order desk | Wams
800-521-4414 P& =%

In Canada 800-265-4828

Super Disk Wabash BASF
Choose your brand diskettest: diskettes:s  diskettes &

Choose your price $0.99 each $1.14 each  $1.69 each

CE YQuant. CE quant. CE guanl.
Super Dilak 100 price Wabash 100 price BASF 100 prica
Product Description art & per dlak ($) Part # per disk (8} Part per disk ($)
8" SS50 1BM Compalible 128B/S, 28 Sector F111 1.89 ——
£ 5880 Snhugart Compatible, 32 Hard Sector = —_— F31A 1.89 e -
8" SS0D IBM Compatibla {128 B/S. 268 Sectors) — fe—— F131 2.29 —_— -
& DSDD Soft Secior {Untormated) —_— _— Fl14A 268 ——
8" DSDD Soft Seclor (256 B/S, 28 Sectors) —_— e F144 269 —
£ DSDD Soft Settor (612 ByS, 15 Sectora) _— —_— F145 269 —
8" DSDD Soft Seclor (1024 B/S, B Sectors) - F147 2.69 —_—
8% 5550 Solt Secior w/Hub Ring $431 1.18 MI1A 1.34 e
5%™ 5550 Same as above but bulk product 5437 0.99 M11AB 1.14 —
5% 5550 10 Hard Sector w/HUb Ring m—— MA1A 1.24
5% SSDD Sof Sector w/Hub Ring 8481 1.44 M13A 1.59 54974 189
5% SSDD Same as above. but bulk product 8487 1.24 M13AB 139 -
S¥a® SSOD Soft Sector Flippy {use bolh Bides) —_— MIBA 259 = —_—
5%" SS00 10 Hard Sector w/Hub Ring —_— MAIA 1.59 e
5% DSDD Soft Sector w/Hub Ring 8491 1.84 M14A 209 545680 244
5%” DSDD Same as above, bul bulk Product 8497 1.74 M14AB 1.89 ————
5%" DSDD 10 Hard Sector w/Hub Ring — MA4A 2.09 E
5%" DSDD 18 Hard Seclor w/Hub Ring — M54A 2.09 = —
5%" DSDD Soft Sector w/Hub Ring (98 TP 8501 2.84 M18A 299 54892 3.34

I%"™ 550D Soft Seclor micro-floppy

Litetimae warranfy 4 yaar warranty Lifelima warranty

For more info rm ation For mare Info on Supsr Disk call For mors inlo opn Wabash call For morl Info on BASF call
about this brand call: 800-521-4414 800-323-9868 800-343-4600

In Michlgsn 3139731111 in Hlinols 312-54.3-8383 In Massachusetts 817-271-4000

WwWww americanradiohistorv comm
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CE...your best source for diskettes

Foryou tha diskette buyer, it's a jungle out there. There are
somany different brands to choosafrom, you needtogoon
a safari to find a good brand at a reasonable cost.
Fortunately, CE has already hunted for the best diskettes
and offers you an excellent choice at a CE price. To save
you even more, CE also offers bulk product where 100
diskettes ara packed in the same box without envalopes or
labels. Since we save packaging costs, these savings are
passed on to you. Diskette enveiopes are also avallable
from 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

Ourdiskeitesare packed 10 disks toacanton and 5 or 10 cartonsto
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 guantity 100 pricing. With the exception of bulk pack,
wa are also willing to accommaodate your smaller orders. Quantities
less than 100 unlts are avallable inincrements ol 10 units at 8 20%
surcharge above our 100 unit price. Quantity dlacounta are also
available. Order 300 or more digks at the same time and deduct 19;
500 or more saves you 2%; 1,000 or more saves 3%; 2,000 or more
saves 4%:; 5,000 or more saves 5%; 10,000 or more saves 89%;
50,000 or more saves 7%, 100,000 or more saves 8%, 500,000 or
more saves 9% and 1,000.000 of more disks earns you a 10%
discount off our SuPer low quantity 100 price. Almost all our
diskettes are immediately avallable from CE. Our efficient ware-
house facilitias are equipped to help us get you the quality product
you nead, when you need it i you need further assistance to find
the flexible diskette that's right for you. call the appropriaté
manufacturers compatibility hotline telephone number listed at
the bottom of this ad. Dealer inquiries invited.

Ll ek

Buy yourdiskettes from CE with confidence

To get the Iastest delrvery of your disketies, phone your Order directly te cur
order desk and chargae 1t 10 your credit card. Written purchese oitders are
accepted from sPToved govarnment agencess 8nd Mmost wail fited firms ata
10% surcharga tor net 10 biling. For maximum savinga. your ofder ghould be
Propaid. All sales are subject to availability. accaptanca and verilication. All
sates are final. All prices are in U 8. dollars. Prices. 1arms and apecifications
are subject to change without notice. Out of atock items will be be placed on
backorder or subsinuted hor equivalent Broduct pt no extre cost Lo Youuniess
CE s Instructed differantly. A $5.00 addhtional handling lee witl be charged
tor all orders with a merchandise totaiunder $50.00. Allshicmentsare F.O.B.
CE warehousa In Ann Arbor, Michigan. COO terms are ava)isbie, i LS. UPS
areas for $5.00 extra, and &ra payable with cash or certified check.

For ahlpping chargas add $8 00 par 100 diskettes and/or any traction of
100 B-inch diskottes. OF $8.00 per 100 diskettes and/or any iraction of 100
§%-Inch minkdiskettes tor LLP.S. ground shipping and handling in the
continental U.S. UPS 2nd day air rates are three times continental L. 5. rafes.
For Canada, Puerto Rico, Hawail, Alaska or APO/FPC delivery, ashipping
charges are Ihree times confinental .5 rates

Mall orders to: Communlcations Electronics, Box 1002,
Ann Arbor, Michigan 48106 U S A. If you have a Visa or Master
Card, you may call and place a credit card order. Ordertoll-free
In the U.S, Dial 800-521-4414. In Canada, order tol-frae by
caliing 800-265-4828. If you are outside the U.S. orIn Michigan
dial313-873-88848. Telex anytime 810-223-2422. Order today.
Copyright *14984 Communications Eleciionica”™ Ad #050184

&8 COMMUNICATIONS (!7
ELECTRONICS™

Computer Products Division

818 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U S
Call TOLL-FAEE BOG-521-4414 Of ouiside USA 313-973-8858

Verbatim 3M Memorex TDK Fuji
diskettes = diskettes @t diskettesizw diskettes diskettes
$1.79 each $1.84 each $1.84 each $2.09 each $2.99 each

CE quant. CE quant. CE quanl. CE quani. CE qusnt.

Varbatim 100 price 3M 100 price Memorex 100 prica TOK 100 price Fuji 100 price

Part a par dink |8} Pert # per dlwk ($} Part # per diuk ($) Part # per diuk {$) Part # par diwk {$)
—_— B85S50 194 3062 1.94 F1-8 2.69 FD1S-128M 2.99
—_— — — 3015 1.94 —_— —— ——

—— —_— B8SSDD 2.2%8 3090 2.39 R —— e .

— —— 8DSDD 2.88 o2 289 FzD-5 329 FD20 4.59
e BDSOD-1024 2.89 3104 288 F2D-51024 .29 FD2D-1024 4.58

28820 1.79 SS55DD-RH 1.84 3481 1.84 M1D-§ 2.09 MO1D 299

28821 2 54 SDSDD-RH 2.59 3491 2.59 M20-5 2.84 MD2D a9

28823 J44 BDSDD-BERH .49 3501 3.49 M2DX-S a8 MO2D-96TPI 449

8100 ar4 = =

Litetime warrenly
For more info on 3M call

800-328-9438

In Mirnesats 812-738-9524

Lifetime werranty
For mosa It an Yerbatim call

800-538-8589

In Callfomie 408-245-4400

5 yaer warranty
For more nfe on Mamores cail

800-448-1422

MondeY Friday Sem-4pm ET

Litetime warrenty
For mora Inlo an Full call

800-223-6535

in New York 212-738-3333

Lifetime warranty
Far mOra info on TOK call

800-645-6571

In New York 518-625-0100

CIRCLE 35 ON FREE INFORMATION CARD
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EQUIPMENT REPORTS

OF ALL THE DIFFERENT TYPES OF ELEC-

Triplett Model 3500 tronics test cqui;:’l:cm available, the in-

icri strcument that’s bought more than any

Aut;rj;;gee?efgﬂﬂf other is the multimeter. The handhetd dig-
im

ital multimeter seems to be the type fa-
vored by most buyers today. We recently
had the opportunity to examine a good
representative of that class of instru-
ments—the model 3500 from Triplett
Corporation (One Triplett Drive,
Bluffton, Ohio 45817).

|  Alhough the 3500 is an autorange
1 model, its measurement ranges can be
sclected manually. Let's take a look at
those ranges—it's perhaps the best way to
get an idea of what the 3500 can do. Its

1 0.2, 2. 20, 200,
CIRCLE 101 ON FREE INFORMATIN CARD ;'ggggfo{;“gcs ‘;’:d 2‘2202‘ o e ggg

A “user friendly,” hand-held
multimeter for the hobbyist or
professional

fo: FREE COMPLETE CATALOG
which pcludes QU tor 41 00 OFF puic hase

QUALITY COMPQONENTS - NOT MAIL ORDER "SECONDS * se73 810U sortage ses Panding
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volts AC, Its DC and AC current ranges
are 20mA, 200 mA, and 10 amps. And its
resistance ranges are 200. 2K, 20K,
200K. and 2 megohms. A low-power-
ohms measurement mode is also offered.
with ranges of 2K, 20K, 200K, and 2
megohms. Inthat mode, you can measure
in-circuit resistances that are shunted by a
silicon diode or other such junction device
without turning on the junction. (The
maxtmunm epen-circuil voltage is less than
.4 volt in the Lrn mode.)

Another good way to get an idea of the
capabilities of the 3500 is 1o take a lpok at
the face of the unit and its controls. A 10-
mm, 3V>-digit LCD readout dominates
the top half the unit, while a large rotary
switch (which iets you choose voltage,
resistance, or onc of three current ranges)
dominates the bottom half. Three push-
push switches are located beneath the dis-
ptay. The frst lets you choose AC or DC
modes (when measuring voltage or cur-
rent) or normal or low-power ochms (when
measuring resistance). The second but-
100, RANGE SELECT. le1s you choose the
proper resistance or voltage range. (When
first tumed to the voLT er OHs mode, the
unit is in its aute mode until the RANGE
SELECT button is pressed. The current
ranges are¢ chosen only with the rotary
switch.) The third button, ZERO ADSUST,
is used 10 Zero the resistance reading when

the leads are shorted logethek It can also
be used in the voltage or current modes to
make offset measurements (as long as the
t\gvo least-significant digits are less than
19).

Threc input jacks are centered at the
bottom of the unit. The only time the leads
have to be changed is when making cur-
rent measurements in the 10-amp mode,
All of the jacks are of the recessed safety
ype

The accuracy specifications of the 3500
should suit the professiona! as well as the
hobbyist. When measuring DC voltage.
your measurements will be, at worst,
accurate to within . 75% of the reading + |
digit (when the meler is correctly cali-
brated). For AC volitage measurements,
the worst-case specification is 1% of the
reading, +3 digits (for signals between
403 and 500 Hz). In either resistance mode,
you can expect your measurements to be
accurate within 1.5%, *1 digit. The ac-
curacy of the 3500 drops when measuring
current: 1.7% *1digint DC, 1.7% * 3
digits AC.

If you plan to make in-circuit measure-
ments with your multimeter, there are
some additional specifications thal you
should look at. One of those is the input
impedance, which is at least 10 megohms
on all voltage ranges. When making cur-
rent measurements, the veltage drop

across the instrument ts, at worst, 2/10
volt. For in-¢ircuit resistance measure-
ments, thc open-circuit voltage drop
actoss the leads is important. That vollage
is less than .4 volt tn the low-power-ohms
mode, and less than |.5 volts in the high-
pawer-ochims mode.

User features

The most “user-friendly” feature of the
3500 1s its autorange capability. When
making voltage or resistanec measure-
ments, there is no need to selecl a mea-
surement range. However. you can. as we
mentioned carlier, select ranges manually
by depressing the RANGE SELECT buiton.
When you do that, the AUTO annunciator
will disappear from the display. As you
step through the ranges, the decimal point
on the display will change, as will the unit
annunciator.

One advantage of using the manual
range mode is that the meter’s response
time is improved for some measurements.
For example. while the ‘response time
when making resistance or AC woltage
measurements is 5 seconds (maximum) in
the sutorange mode, it is only 3 seconds
(maximum) in the manual mode. The re-
sponse time for DC voltage measurements
is the same in either the auto or manual
modes, about 3 seconds maximum. The
maximum response time for curment mea-

High Quality. Low« Prices.

79

There’s no sacrificing

! quality, sven at this low
price. And check out these
features:

s Rutoranging

* Shock Hesistant

+ Continuity Buzzer
¢ Fuse Protection

s Safety Construction

A.W. SPERRY INST
The Measurable Advantage.

—.  MODEL DM-6500 MODEL DM-6530
_ | AUTORANGING DMM ELECTRO-PROBE™ DMM l
_— Priced at only Lowest price availablel

Including case

The hottest new instrument to hit the
market. Contains features such as:

s Autoranging

¢ Data Hold Button

* Shock Resistant Housing

* Continuity Buzzer

# 200 hr. Battery Life

—— AC/DC Volts: e ance:
DC volts: 2020000V 220k 00L/2000K0
2005:/2/20/200/ 1000V
AC Volts: For more information on the DM-6500 and
2/20/200/600V DM-6590 see your local distributor or con-
AC/DC Current tact A.W. Sperry Instruments Inc., P.O.
200mA/10A Box 9300, Smithiown, N.Y. 11787, Phone:
Resistance: 800-645-5398 Toll-Free (N.Y., Hawaii, Alaska
200/2k/20k/200k/2000k0 call collect 516-231-7050).
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surements is about 3 seconds for DC and 5
seconds for AC current. (Remember, au-
torange capability is not available for cur-
rent measurerments. )

A useful “extra™ feature of the 3500 is
its audible tone. In the voltage or current
modes the tone is used (along with a
blinking initial =1 in the display) to indi-
cate that the tester is overranged. In the
resistance mode. the tone is used for a
continuity indicator—it will sound when
the two least-significant digits are iess
than 19 (in any range). Those of you who
find those tones annoying will be happy to
know that the feature can be turned-off.

Protection

No matter how careful you are, it's all
too easy to put excessive voltage across
the meter probes. For example (although
no-one likes to admit it), almost everyone
has at one time or another tried to measure
a voltage with a multimeter that was in its
resistanee mode. That is, of course, why
tnanufacturers design protection circuits
imo their meters. For voltage measure-
ments, the 3500 is protected up to 1000-
wolts DC and 600-volts AC. In the resis-
tance and current modes, the unit is pro-
tected up to 250 volts AC. As for other
types of protection. its rugged plastic case

Radio- _
Eleclronics.

FFCA mPEn
LS N T AR A e

BUILD THIS
ROBCT FOR UNDER $400

BUILD YOUR OWN ROBOT!

Send today for your 52-page {8 x 117
booklet containing complete reprints of
all eleven articles in the Bulld Your Own
Robot series by Jim Gupton.

This all-inclusive reprint gives you all the
data you need to bulld your own Robot.
B TELLS EVERYTHING YOU NEED TO
KNOW to build the Unicorn-1 Robot with-
out the need lor an englneering degree or
special equipment. The robot is fully
maobite with manlpulator arms to grasp. hift
and carry.

B MARIPULATOR ARMS and end-effec-
tors {hands) are what enable the robot to
perform uselul tasks. Details of construc-
tion techniques and considerations are
fully expiored.

Radie- Eiecslranics
Robot Reprints

200 Park Ave. South
New York, N.Y. 10003
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B MOBILITY BASE 1s not & lunar space
station. It Is the drive system that permits
the robot 1o move from here Lo there. Full
construction details along with a discus-
sion of power sources is included.

B THE BODY—FRAME AND ROTATION
MECHARISM. This is the part that makes
Unicorn-1 Iook like a robol. Wood and
Formica are the matenials for the body.
Motors and gears are what make it func-
tion.

B COMMUNICATIONS. How you can tell
your robot what to do. Preprogramming
techniques...radio control...computer con-
trot are all detailed.

B SENSORS. How to add sensors S0 your
robot doesn’t bump into things.

.......................... =
684

Plaase print :
1

1

]

Nams) 1
1

I

{Sireat address) :
]

e} ' :

i

I

1

We o ot Bill. check mus! be encicsed

WWwWw americanradiohistorv comm

should protect it against rough handling.

The 3500 requires 2 “AA™ cells—you
can expect 300 hours of operation from
two alkaline batteries. A low-battery in-
dicator appears in the display when there
are less than about $0-hours of operating
life remaining.

Triplett 3500

OVERALL
PRICE

INSTRUCTION
MANUAL

PR'CE/ VALUE

The instruction manual that's supplied
with the meter is adequate. It includes—
along with a listing of specifications and
instructions—a pans list, schematie, and
a pans-placement diagram.

The 3500 has a suggested price of $140,
which is about what you'd expect to pay
for an instrument with similar specifica-
tions. [t comes equipped with two test
probes with serew-on alligator clips.
Orher accessories are also available, in-
cluding a temperature probe. two high-
voltage probes (6 kV and 30 kV), a 20-
amp external shunt. and a variety of carry-
ing cases. You'll probably wam to get one
of the cases—the 314 X 6 X 134-ipch unit is
too large for a shirt pocket. R-E

Beta Electronics Pro-Kit |
PC-Board Fabrication Kit

Using a stencil is the best
way to make a group of

printed-circuit boards that
use the same circuit pattern.

l&b
vie

CIRCLE 102 ON FREE INFORMATION CARD

MOST OF THE CONSTRUCTION PROJECTS
presented in the pages of Radio Elec-
tronics require the use of a printed-circuit
board. Even when it’s nol mandatory. it'’s
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usually a good idea tn use one—PC
boards can reduce wiring errors and make
troubleshooting easier. But if a prepared
board isn't available, what do you do?

One solution might be to make your
own. using a PC-board fabrication kit
such as Pro-Kir { from Bela Electronics
(2081-A 3rd Street, Riverside. CA
92057). The kit is best suiled for making
more than on¢ board at & time—once
you've done one board, it's not much
more work 1o do twenty more. That makes
Pro-Kit | well suited for ¢lub or school
projects that require many boards of the
same type. But because the results from
Pro-Kit { are close to professional quality,
you could even use it in business applica-
tions.

The process

Pro-Kit I uses a screening method (the
same method that's used professionally):
you first make a stencil (pho-
tographically) of your PC-board layout
and apply resistink to 2 copper-clad board
using the steneil—but it's not as casy as all
that, as you'll see as we go through the
process slep by siep.

Once you have your ariwork com-
pleted, you'll need # right-reading emul-
sion positive which is used to expose the
stencil material in the contact printer
that's included swith the kit. (The sencil
material can be exposed in direct sunlight,
or under a sun lamp.) Afier exposing the
siencil material, you have to develop it,
rinse it, and then place it on the screen.

Beta Elecironics Pro-Kit |

OVERALL
PRICE

EASE

OF USE
INSTRUCTION
MANUAL

PRICE
/IMLUE
112]|3(4|5/6[7)8 9|10

A

After blotting up the cxcess water with
newspaper, block-out is applied around
the stencil material. That, when dry, will
prevent the resist ink from flowing
through the screen. (It helps to save ink
and keeps the work arca cleaner.)

When everything is dry (about 2 hours
later), you can pull off the siencil mate-
rial—but all that is removed is the plastic
sheet—the emulsion stitys on the screen in
the area where you want Lhe copper re-
moved (and prevents the resist ink from
being applied to the copper). The com-
bination of the block-out and emulsion on
the screen makes up the stencil.

Now that the stencil is all prepared, you
place your copper-clad board under the
screen and then pour resist ink on the
screen and “pull” it over the stencil.

When the resist dries, you can etch the
board. All that's lefi to do is to clean up.

The advantage of screening

You might wonder what the advantage
of the Pro-Kir method is. After all, you
could have gotten the same results, with
fewer steps by using a photo-resist meth-
od. But what if you wanted 1© make an-
other board? If you used a photo-resist
method, you'd have to expose another
board and worry about the exposure
times. rinsing, etc. And if you wanted to
expose five more boards. you'd have 1o do
the same 1hing five times more. With Pro-

Kit 1, all you'd have to do is to place
another copperclad board under the
screen and “pull” some more ink over
it—you no longer have to woiry about
exposure times. Beta claims that, with
practice (a lot of practice, as far as we
could tell), you should be able 1o get
enough speed 1o print 75 or more of the
same images in one setup. (If you let the
screen sit 100 long. the ink will dry on the
screen. But even if that happens, and you
sl want to print the image more, You ¢an
use lacquer thinner o clean off the ink
without disturbing the stencil.)
continued on puge 40

Look

for trouble

...and find it.

New “Understanding Digital Troubleshooting™
book from TI.
The move s on to digital circuits, Increasing the need
for expett maintenance and reparr noubl;ﬁcxxmg.
Before trouble finds you, get the new T! [nder-
standmg Sevies Digital pﬂnﬂeﬂmﬂng book. The book
covers basic concepts and operating principles and
leads you through to accurate troubleshocting
rechnques.
This 264 page book is filled with the latest
informanon. clear illustrations and self-hel
tests. It everything you need to find mouble

in dhgeal systems. i

Order your copy roday. s
TEXAS ‘b'

INSTRUMENTS

Creating useful products
and services for you.
Please send mE Duaniity Prica Mail to:
g?muh Dngtai T — Texas Instruments |
) T P.O. Box 3640, M/S 54 |
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c|umwmwmmm—l 5 Enclose check af money ondet with sales tax (except I
IlM) . _:an AK, DE. NH, OR). Foregn orders must be in US. |
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CALL NOW
AND

RESERVE
YOUR SPACE

*® § X rate S605 per each insertion.

¢ Reaches 235.323 meaders.

¢ Fasi reader sernce Cycle.

* Snhort ilead tme for the placement of
ads

* We tlypesel and 1ayout the ad al no
additional charge.

Call 212-777-6400 lo reserve space, Ask
lor Arline Fishman. Limited number of
pages available. Mail materials ! mini-
ADS, RADIO-ELECTRONICS, 200 Park
Ave, South, New York, NY 10003,

mﬁmﬁa&@g

MAE-3, YAGI MICROWAVE ANTENNA —
High Quality up to 60 dB gain 1.9-2.5 GHZ-50
mile range possible clear TV picture, pre as-
sembled probe with down converter,
1.9-2.5GHZ. power supply and RF ampiifier.
1.9-2.5GH2Z. 30dB gain. wilh co-ax cable in-
cluded All mounting hardware, for fast and
easy nstallation. Special $89.95. Available
by phone or mail order 0nly. Check or money
order. 5% Shipping and Handing on all or-
ders. KASHIWAGI ELECTRONICS CORP.,
4555 $0. Highland Suite 14 Las Vegas, Ne-
vada 89103, 702-367-1241.
CIRCLE 63 ON FREE INFORMATION CARD
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¥iplo
SChamaliNG

TECHNIGUES

SUBSCRIPTION TV MANUAL. This infor-

=

Introducing a Stereo Synthesizer with the
pertormance and features @nthusiasts de-
mand. Lmique cWcuilry produces a dramatic
stereo etfect from mono sources while en-
hancing depth and definition. Lisable with
TVs. ¥TAS, or in broadcasl. studio, of lve
situations. Order 3 ways: Assembled w/case
$199.95; Kit w/case 5149.95; Board only
$39.95. Includes extensive literature pack-
age, warranty, and MONEY-BACK GUARAN-
TEE. Checks, MC'VISA. Free kit calalogue,
RODCAR Electronic Sales; 9983 Monroe
Dr., Dalias, T 75220; 214-351-9895.
CIRCLE 74 ON FREE INFORMATION CARD

4

| SATELLITE CONTROL CABLE—NEMAL

ELECTRONICS has designed a new senes
of combination cables for TVRO installations,
These cables provide all necessary wires for
stgnal. motor and recewver power and sense
circuits iogether in one direct bunal jacket.

TYPE-1 RG-59 + 9 conductor {2-18gu)
$495 1000°. TYPE-2 RG-59 + 11 conductor
{2-12gu) $689A000°, TYPE-3 dual RG-59 +
11 conductor (2-12qu) $879n000°, all made

| Bnng in those hard to get channels with these
low priced amateur microwave TV, receivers.
New wide band multi channel reception in the

mation packed book details the methods
used by subscription TV companies to
scramble and descramble video sgnals.

RADIO-ELECTRONICS

(5]
=

Covers the Sinewave, Gated Pulse, SSAVI
system, and ihe methods used by most cable
companies. Includes cireut schematics. the-
ory. and trouble shooting hinls, Only $12.95

| plus $1.50 lirst class P&H. Info $2.00, refun-
dable. RANDOM ACCESS, Box 41770-R,
Phoenix, AZ 85080.

| CIRCLE 31 ON FREE INFORMATION CARD

THE High Performance Kit Companyl
Quality componenis and SOTA designs
make these audic kits superior performers.
Reviewed In AUDIO.SBLE SOUND, THE

| AUDIO AMATUER. and cover gf POPULAR
ELECTRONICS. A partial ist of audio kils
inciude: Parametnc Equalizer. Analog Oelay;

| Ambience Extractor. Tape Nolse Reduction.
Moving Magnet, and Moving Coil Phono Pre-
amps. Callor write for literalure with lul specr-
fications. PHOENIX SYSTEMS, INC.-RE2,
PO BOX 628, Manchester, Ct. 06040, {203}
643-4484.

2.1-2 9 GHZ range. 100% legal lor ITFS chan-
nels. We siock all types Complete systems
from $43.95 In quantily. Every ilem tully guar-
anteed Free Shipping, Phone or mail order
only. C D Os accepted. H.M.R. Sales, 221
Eas! Camelback, Sulte 1, Phoenix, Arizona
85012, Phone 602-993-0398.
CIRCLE 38 ON FREE INFORMATION CARD

with milspec RG5Y, 96% copper shield,
tnned drain wires. Over 500 types of cable,
connectors. SMATY products in stock. Autho-
rized disinbuler Kings-Amphenol-Columbia.
NEMAL ELECTRONICS Inc., 12240 N.E.
14th Ave., N. Miaml, FL 33161 {305)
893-3924.
CIRCLE 84 ON FREE INFORMATION CARC

MINIATURE %W 5% CARBON FILM RE-
SISTORS offer supanor overall performance
charactensiics compared lo gcarbon Composi-
lion resislors - at significant cost savings' EIA
color coding. 1 ohm lhru 10 megohm. $3.75
per hundred per value. Mastercard, Visa,
Amencan Express. accepted. Please add
$2.00 for shipping. California residents add

6% Sajes Tax. No C.0.D. ACORN INDUS- |

TRIAL ELECTRONICS P.O. Box 10846,
SANTA ANA Ca. 92711. 1300-D E. Edinger
Ave., Santa Ana, Ca. 92705. (714)
547-8424.

CIRCLE 82 ON FREE INFORMATION CARD l CIRCLE a6 ON FREE INFORMATION CARD

SHEET METAL WORKER—The 24" TRIOK
it a Press Brake, Shear and Slip-rol ma-
chung-pertect for research and development
or maintenance shops. Over a thousand ma-
chines world wide n hitlle 1o the largesi com-
panies. For free literature on this and our
olher sheet metal working machines contact
PACIFIC ONE CORPORATION, 513 Superi-
or Ave. Suite K408, Newport Beach, CA
92663, (714) 645-5962.
CIRCLE 14 ON FREE INFORMATION CARD
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ONE MAN CRT FACTORY, easy operabon,
Process new of rebuitd oid CRT s for tw's.
bus. machines. mOnitors, scopes, etc.
Color. b&w, 20mm, foreign or domeshc.
3x6 A. space required. Profits?77? Average
CRT rebuiiding cost — 35. Sell for $100 =
505 profit; X 5 CRT's = $475 daily; x 5
days = $2375 weekly profiL Higher profits
outside U.8 A Investigate this Opportunity
today. We sennce Ihe entire world. Write
or call: CRT Factory, 1909 Louise St.
Crystal Lake. . 5004, {B15} 459-06566.
CIACLE 89 ON FREE INFORMATION CARD
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CALL NOW
AND

RESERVE
YOUR SPACE

® 6 % rate 5606 per each insertion.
l ¢ Reaches 235,323 readers,

® Fast reader service cycle.

* Short lead lime for the placement of
| ads.

* We typeset and layout the ad at no
| addrional charge,

Call 212-777-6400 to reserve space Ask
tor Arhine Fishman. Limited number of
pages avalabke. Mail maténals (07 mins-
ADS, RADIO-ELECTRONICS, 200 Park
Ave. South, New York, NY 10003,

FREE 1984 ELECTRONIC TOOL & IN-
STRUMENT CATALOG is packed with over
5,000 quality technical products 1or assem-
bling. testing and repairing elecironic equp-
ment. All producls fully lllustraled with
photographs. detaed descriphons and pric-
ing 1o allow for easy orderng by phone or
mail. Most orders are shipped within 24
hours. 100% sansfaction guarantee, CON-
TACT EAST, 7 Cypress Drive, Burlington,
MA 01803. {(617)272-5D051.
CIACLE 50 ON FREE INFOAMATION CARO

—

NEW PRODUCTS

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

SCANNER, the Bearcat model CF 2100. is
the hrst scanner radio designed as a pe-
ripheral lor loday's persenal computers; it 15
available in versons that are compatble with
the IBM PC, Atari 800, Apple i and fie,
Osborne, and Commodore 64 personal com-
puters.

The madel CP 2100 can monilor police and

fine calls, emergency lransmisswons, Coast
Guard rescues. aircralt communicabons, and
amateur-radio transmissions in the 10, 6, 2
and .7 {70cm) meter bands. Each of ds 200
channels can be programmed o dispiay the
source and location of a transmission, 10-
codes. and phone numbers. Whenever a
broadcast 1s momtored, 1he intormation pro-

CiRCLE 121 ON FREE INFORMATION CARD

grammed inlg the channel will aufomatically
appear on the screen,

The Bearcat CP-21005 basic package in-
cludes the radio, AC adaptor. plus 8 special
telescoping whip antenna with @ 20' coaxial
cable and mating BNC connectors. Cusiom
S5t4-Inch program diskette. cusiom inlerface
cable, and manual are packaged separately

tor compatibility with diferent modals of com-
puters. Software can be user-medified 10 sust
indidual needs.

The Bearcat modei CP 2100. Including
both hardware and software packages. has a
suggestad list price of $499.95.—Electra
Company, 300 County Line Road, Cum-
berland, IN 46229,

OSCILLATOR. modal 44004, has a 3-digit
frequency selector thal eliminates any need
for a frequency counter for most apphcations.
It covers a frequency range from 1Hz to
100kHzZ.

CIRCLE 122 ON FREE INFOAMATION CARD

The nearly distortion-free sinewave
{.001%) provides a source for measuning the
distartion of audio-preamplifiers. power am-
plifiers, communications sysiems. eic 1 also
provides a 7-volt RMS output with a 3-posk
tion pushbutton attenuator. calibrated n 20-
dB steps. along with a 30-dB vernier, giving a
iotal dymamuc range of 93 dB The model
44004 18 pricad at $695.00.—Krohp-Hite
Corporation, Avon Industrial Park, Bodwell
St, Avon, MA 02322,

CORDLESS PHONES, model FCT-246,
model FCT-266. and model FCT-346 {(Shown
in photo) ail feature circuitry that provides se-

WwWww americanradiohistorv comm
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cunty sganst unauthonzed use, and ehmi-
nales interference and faise ringing. The
three models also teature salectable guard-
tone frequencies and a handset thal operates
at the maximum range alowed by the Federai
Communlcations Commission: up to 1500
feel

The model FCT-246 teaturss a 3-position
seniry switch. touch-bulton dlaling, jast-
number edial, and paging from the base o
ihe handset. It is poced at $129.95.

The model FCT-266 adds selectable pulse
or lone dialing lo provide access 10 long-dis-
tance networks, such as MCIL SPRINT, etc. It
is pnced at $149.95.

The model FCT-346 teatures continuous-
monitor digital-security coding to guard
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AN INNOVATIVE
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- == OSCILLOSCOPE
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HAMELILD

POWER OEBIONE
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ESTON

THAT EMPHASIZES
: OPERABILITY

TWATSU
SS5702 |
DC-20 bz OSCILLOSCOPE

6-inch rectangular, parallax-free CRT
TV-V trigger

Variable sweep length

Double Lissajous figure

1 mV/div to 10 V/div sensitivity

100 ns/div to 0.2 s/div sweep
Differential input with ADD mode

" User pnce, iIncluding probes

SOLTEC ™

REORATION

The Professional Test Equipment Source

The Instrument Mart

295 GCommunily Drive. Greal Neck. New York 11021
[516) 487-7430 ousize n.v. [800) 645-6535

Sales. Service, Renlal/Leasing Programs e .
... and Pre-Owned Test EQuipmant also Availabie &' Lg;:‘
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agains! unauthonzed use and false ringing.
and a range selecior tor choosing normal or
extended range. Puise or tone daling allows
for access to long-distance networks, and
iwo-way¥ intercom betwesn lhe cordiess
handset, and a convenlional handsel
plugged into the base is featured —Fanon,
15300 San Femando Mission Blvd., Mission
Hills. CA 91345,

LCR BRIDGES, model 4225 {shown) and
mode! 4210 are second-generation models
claimed to be greal improvemenis over earlier
bndges

The model 4225 1s a portable micro-
processor-conirolled, AC-powered compo-
nent bridge with aulomalic &r manual
component-dispiay selection. and three oper-
ating frequencies With a basic accuracy of
0.25% over a wide component-value range, 1l
15 capable of displaying D and Q values for
reéactive components i uses & touch-sensi-
tive keypad. 15 operated in four-1@rmunal mode
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from a built-in test fixture. and is capabie of
single-shot or contlnuous measuraments.
The model 4225 cames a suggested list price
of $1195.00

The model 4210 otfers accuracy of 0.10%
and numerous options: It shares the features
of the mode! 4225 The mostimportant option
s the compiete systems capability through
the RS-232 output and the IEEE-488 bus.
Complete remole command and data trans-
fer allows the instrument to play a key data-
acquisition role In auiomated parts handhng,
component evaluation, and other applica-
tions requiring pragram control of a tugh-ac-
curacy bridge. Tha mode! 4210 is pnced at
$£1995.00.—Wayne Kerr, Inc., 400 Wesl
Cummings Park. Wobum, MA 01801,

CONTACT BUHRNISHERS., the P-4 and P6
are pocket-pen type bumisharcleaners for
the communications, télephone. and elec-
tronics industries They are designed for all-
type contacts: Silver, platinum. goid, pal-
ladium, tungsten, molybdenum. and all other
precious-metal contacts. The bumishers are
light, and the fiexitility of the blades can be
adjusted by varying its depth in chuck.

The burrishers are non residual, laving no
grit or dust on 1the conlact. Therr insulated
caps pamit working on ~live” contacts. They
have interchangeabie blades made of stain-
less sigel, with an abrasive coating of alumi-
num oxide thal insurgs minimum contact
wear.

The burnishers are 5% inches in fength, 34-
[nch in diameter, and are available in two
types. The P-6 pen has 12 blades 3.16-inches
wide, 1% inches kong, and .007 inch thick (or
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ling contacts and relays. The P-4 pen aiso
has 12 Dlades. and is Yi-inch wide. 1% inches
long, and .007 inch thick lor indusinal con-
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tacts and relays. Both are priced at $5.70
each.—Jonard Industries Corp., Preclsion
Tools Dlvision, 134 Marbledale Road.
Tuckahoe, NY 10707

MICROPHONE, mode! PZM-180, is a gener-
al-purpose microphong suitable for applica-
tions such as conterences. interviews, group

discussions, home-video productions. broad-
cast news and sporis, and music recordings.
It uses Ihe “Pressure Recording Process,” in
which & minialure condensef-microphone
capsule s arranged very close lo 8 Sound-
reftecting plate or boundary. The capsule 1s
maounted in the “prassure zone” (usl above
the boundary—a region where sound coming
directty from the sound sourceé CoOmbinas In-
phase with sound reflected off the boundary.
That eiminates phase interference between
direct and reflected waves, resulting in clean-
er reproduchon

An integral handle allows the mcrophong
to be hand-held, stand-mounted. or Simply
laid on any hard surlace

The model PZM-180 can be phantom-
poweredd or batlery-powered; N requires no
extemal power-supply interface_ Il 15 supplied
with a pattery for powenng and a windscraen
1o reduce pickup of wand neise and breath
“pops.” Seif-conlained electronics adapt the
unit for phantorm powernng. and connecting
the microphone 10 a phantom-power supply
disconnecis the internal batlery.

The suggested relail price of the model
PZM-1801s $169.00.—Crown Internalional.
1718 W, Mishawaka Road, Elkhart. IN 46517,

MULTIMETER, the B&K-Precision model
2804, is a 3-1/2-digit auto/manual. handheld
dignal multimerer featuring 0.7%-voh OC ac-
curacy; diode test, audible-continuity check,
and 10-amp currenl range.

CC voltage ranges are 200 mV, 2000 mv,
20 V, 200 V, and 1000 V. AC vollage ranges
are 2000 mV, 20 V, 200 V. and 750 V. Input

impedance |s 10 megohms. Resislance
ranges are 200 ohms, 2000 ohms, 20 Kil-
ohms, 200 Kilohms, 2000 Kilobms and 20
megohms. DC and AC cument ranges are
200 mA and 10A.
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The diode fest measures the forward volt-
age drop of & semiconductor junction at 0.6
mA; conlinuty checks are done through audi-
ble 1ones. The model 2804 is pnced at
$60.00; that price includes test leads. spare
fuse. two AA battenes. and an insiruction
manual. —B&K-Precision Dynascan Cor-
poration, 6460 West Cortiand Street, Chi-
cago. IL 60635, R-E

G.E. “Terminet 1200 featuring:
110, 300. & 200 Banad i11, 30 & 120} cps), Tl KSR
& RS-232C 10, compact. table-top COnfiguration. upoer
4 iowet CaSe cOMnuOUS band. made N USA by Genenal
Electne, tested and operational

CRT Terminals sun by a maoe OEM, mese
lerminals mciode 3 MCTOPROCESsor baaras (Intertace, CFU &

CRT) piys Lomposte video § switchang powet pply 43K of roms,
‘Ergonomic” desgn and mone Expermenter Specsll, noiudes (3t
Keyboard, RS-232 L3 phus much mare Seemms 1 be Quite powertyl

l Paraltel, TTL Input /0 “Selectric” o w- 329
nmmnmmn These machines have et °
Tts D AND
character, bius a 4-ba funchon QU1 signgls Exsly drven by mest amy upuunmm_ll
ly!l

drrver and decoder oreutry ond ke TTL lves, 608

macrc. Lse 23 a hypewriter (with 3941 “repeat” arcuttryl Of as a KSR 1O

-

.

goerter of both “Table Top® style case

I 9" Composite Video Input CRT Monitor
Requires appron 12 00 @ 1-2AVDC in aftractive case
I With schematics
Shugart $A-400 “Mini-Floppy” Drives
I Model SA-400, used, whoke, unlested, less power Suppl
§ case Oata and schemates included  Removed from
I Equypment
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¢ RADIO-ELECTRONICS

- Ifyouhave

put off learning more
electronics for any of

these reasons,act now!

[ 1 I don’t have the time.

[ High school was hard for me and electronics
sounds like it may be hard to learn.

L I can’t afford any more education.

[1 I have a family nouw.

U1 I’'m here. You're there. I've never learned that
way before. I'm not sure it will work for me.

Read the opposite page and see how you can get started today!
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Be honest with yourself. Are
the reasons really excuses?
You already know enough
about electronics to be inter-
ested in rea this maga-
zine. So why not learn more?
If you need encouragement,
read on and see how excuses
can be turned into results.

You don't have the time.

Be realistic. All you have in life
is a period of time. Use it. Try to
know more tomorrow than you do
today. That's the proven way to
s1CCess.

Electronics sounds like it
may be hard to learn.

You already know somethin
about electromics or you wouldn't
be reading this. Now, build on that.
CIE Auto-Programmed® Lessons
help you learn. Topics are presented
in simple, logical sequence. All text
is clear and concise for quick, easy
understanding. You learn step by
step, at your own pace. No clpass&s
to attend. Nobody pressures you.
You can learn.

You can’t afford any more
education.

Actually, you can't afford NOT
to gain the skills that can put you
ahead of the others. it sense
to invest in yourself throu?h
education — learning a skilb. If you
are not able to pay full tuition now,
convenient monthly payments can
be arranged.

You have a family now.

All the more reason why you
have the responsibility to advance
Bourse.lf. For the sake of your family.

0 you want them to have what
{_ﬁu had or have morethan you had?
e choice is yours. Electronics is a
rewarding career choice. CIE can
help you to get started on that career.

You're there, We're here.
How does CIE help you learn?
First, we want you to succeed.
You may study at home, but you
are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast.
You may find this even better than
having a classroom teacher. CIE
understands people need to learn at
their own pace. When CIE receives
your completed lesson before noon.
it will be graded and mailed back to
you the same day with appropriate
instlll'uctional help. Your sat{)s}f{action
with your progress comes by return
mail.)ihat']s)hog\rv CIE helps you learn.

NOW, IF YOU AGREE CIE
TRAINING CAN WORK FOR
YOU, HOW ELSE CAN CIE
HELP YOU?

CIE is one of the largest inde-
pendent home study schools in the
world that specializes in electronics.
Although “big” does not always
mean “best} it is evidence that CIE
is a strong, successful institution
with the people and resources to
help you succeed.

Step-by-steplearningincludes
“hal:ldgion‘Ph'ailﬁng.

The kind of professional you
want to be needs more than theory.
That’s why some of our courses

include the Personal Training Labo-
ratory, which helps you put lesson
theory into a practice. Other
courses train you to use tools of the
trade such as a 10MHz, solid-state,
triggered-sweep oscilloscope. Or a
Digital Learning Laboratory to let

you apply the digital theory that's
essential today for anyone who

wants [0 keep pace with electronics
in the eighties. Or a Microprocessor
Training Laboratory you learn to
program and interface with displays,
memories, swilches, and more.

Your credentials can impress
employers.

One of the best credentials you
can have in electronics — or any
other career field—is a college
degree. That's why CIE gives you
the opportunity to earn an Associate
in Applied Science in Electronics
Engineering Technology. Any CIE
career course ¢an offer you credit
toward the degree...more than half
the number needed in some cases.

You can also pr for the

overnment-administered FCC

Federal Communications Commis-
sion) Radiotelephone License,
General Class. It canbe areal markin
your favor...government-certified
proof of your specific knowledge
and skiils.

Find out more! Today. Now.

There's a card with this ad. Fill
it in and return. If some other ambi-
tious person has already removed
it, use the coupon.

You'll get a copy of CIE’s free
school catalog, alonF with a
complete pa e of personal home
study information.

or your convenience, we'll try
to arrange for a CIE representative
to contact you to answer any ques-
tions you may have.

If you are serious about a

ing career, about learning
electronics or building on your
present skills, your best bet is to go
with the electronics specialists — CIE.
Mail the card or coupon loday or
write CIE (please mention the
name and date of this magazine),
1776 East 17th Street, Cleveland,
Ohio 44114

This could be the best decision
you've made all year.

RE-86

Cileveland Institute of Electronics, Inc.

Cl

1?76 East 17th Street. Cievelang. Oho 4474
Accredined Member Nathonal Home Stuay Council

YES...l want to learn from the specialists in electronics— CIE. Send me my FREE
CIE school catalog...including details about ithe Associate Degree program...
plus my FREE package of home study information.

MAIL TODAY!
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Print Name P
Address Apt

City— — Sfate—— Zip-
Age—_ AreaCode/Phone No

Check box for G.1. Bill bulletin on Educational Benefits: [J Veteran [ Active Duty

RE-86
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... with purchase of 35 fast moving
RCA SK Replacement Semiconductors.

Let's play ball! When you purchase 35 of RCA's All you have to do is see your participating RCA
fastest moving SK replacement semiconductors, SK Distributor and purchase the SKCAP 84
we'll give you a deluxe corduroy baseball cap Kit and receive the FREE Nipper baseball cap.
{(adjustable to fit your size) absolutely FREE. Packed with the cap are eight hard-hitting SK
cartons containing:
QTY Stock Number

SK3444/123A

SK3466/1097

SK3100/519

SK3051/156 _
SK3024/128 “e "

SK3025/129

SK3854/123AP SK Replacement
SK3054/196 Solid State

WWwHaphphArOODadD

See your participating RCA SK Distributor,and score big with RCA's reliable solid state replacements.
RCA Distributor and Special Products Dlvision, Depttord, NJ 08096

g "RADIO-ELECTRONICS
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NEW IDEAS

Turn-signal alarm

HOW OFTEN HAVE YOU FOLLOWED THE CAR
in front of you and noticed that igs turning
signal was flashing without purpose. Per-
haps you, too, have left your tuming sig-
nal on by mistake. The clicking sound of
the intermupter in many cars is almost in-
audibie; therefore, its difficult 0 know
whether the signal cut-off has tuken
effect. At other nmes steering turns are so
gradual that the cancellation switch faiis
to do its job. A brute-force solution to
making the inierrupter more noticeable is
to connect a buzzer between the two ter-
minals of the tum flasher relay {located
under the dashboard), However, that may
prove annoying (o 1the occupants of the
car—making the cure worse than the
“disease.”

A more practical way of dealing with
the problem would be to provide a tone
circuit with a reasonable delay so that the
tene signa! is activated only after the um
signal is left on for an excessively long
time. That’s the approach taken by the
circuit described in here. If you've been
having a problem with leaving your tum-
ing signal on, perhaps this circuit will
interest you.

How it works

Figure | shows a circuit that can be used
to tell the driver of a vehicte when his or
her tuming signal is e on for too long.
The circuit consists of ECI, a 555 timer;
transistor Q1. an MPS3702 PNP preamp/
driver; PBI, a piezoelectric buzzer {(such
as Radio Shacks' 273-065). along with an
assoriment of resistors, capacitors, and
diodes. The 555 is connected inthe mono-
stable mode, requiring only a momentary
negative pulse at pin 2 to trigger the tim-
ing cycle.

Power for the circuit is picked off the
fAasher relay and applied to ICI, pin 8,
through diode D1. The negative puise is
provided by an iniially discharged capac-
itor C2. Aficr the initial triggering, the
voliage across C2 rises as it becomes
charged through R4, a 10,000-ochm re-
sistor. That prevents subsequent inter-
ference with the delay function due to
faise tniggering.

Capacitor C3 and resistor R1 determine
the delay. With the component values
shown, a delay of about one minute will
be provided before the imermiitent rweet
sound generated by the circuit begins. If

S

TO FLASHER
RELAY

LED 1\

PIEZoELECTR.

AUz ZER

higher values are used for C2 and R1, a
longer delay time will result. The light-
cmitting-diode, LEDI, provides a vollage
drop to assure complele (ransistor block-
ing during the off periods of the flasher.
Alternativeiy, two diodes im series can be
uscd. —Walter K, MacAdam

NEW IDEAS

This column 15 cevoled 10 new Gdeas, -
tuits. device Apphcations. construction [ech-
Mques. heiphul hents, aic

Al published entres. upon publcabon, will
earn $25. In sdditon. for U.S. resdents ondy,
Panavise will donale thew model 333—The
Rapwd Asssmbly Cirtur Board Hokder having
& reda) pnce of $39 95, It 1eatures an sghl-
postion rotabng adjusiment. indeoung at 45-
degree nCcremants, And S postve Ik Posi-
1onS N the vert:cal plane, Hiving you A& full ten-
inch heéght adjusiment for comforabie work-

L agree tg the abowve terms, and grant
Ragto-Electronics Magaline the nght 1o
puthish my iea and to subsequently ra-
publish my idea iy COMCHONS OF COMPIANONS
of reprints of simdtar articies. | deciare thal the
altached «tea 15 My Own onginal matenal and
that 115 pubbcabon doss not VoLMe Rty Other
copynght | aiso declare thal this matenal has
NOA baen prewiousty published

Titke of dea

Signature

Print Name Date

City Siare Zip
Mai! your xjea along with this coupon
i: Mew ideas Radwo-Electronics,

200 Park Ave. South,

Mew York, NY 10003
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EQUIPMENT REPORTS
continned from page 30

Another advantage of the screening
miethod is that it can be used for things
other than applying resist ink to copper-
¢ lad boards. For example, you can {using
the appropriate ink) prinl component leg-
ends on PC boards, or the legends on the
front panc| of your next project, or use it to
print the PC-board solder mask. And you
can use it for non-elecironics hobbies 100.
For example you can print posters or de-

signs on fabric (but you'll probably need a
vacuum-frame contact printer for best re-
sults).

Of course. there are some disadvan-
tages to this method as well. Itcan be very
messy, and it takes quite a lot of practice
to get consistenily good results. That's
why our rating chart shows only a “fair”
mark for " Ease of Use. ™ Of course there's
no casy way 10 make PC boards—until
you get the hang of things. The Pro-Kir
takes a bit lenger to learn than other meth-
ods. but it can do more as well.

Another disadvantage to the kil is that

continued on page 93

The
Professionals’

Choice

shopping’
are avai

For your lree copy of the PTS
Price and Technical Information
Guide write;

inonestop . ..
PTS makes mv job easier with ‘one stop

get fast, 8 hour rebuitding. or Fcan make a
quick e\changc ar over 1500 distributors

. Al the modules and tuners | need
le right behind the counter. Fcan

throughout the country.”

Try PTS rebuilt modules and
tuners for:

. Fast 8 hour
rebuilding service
- Full year limited
warmnty

- Availability a
over 1500 au-
thorized
stocking
distributors

- Qualny
rebuilts

that meet or
exceed

\ original
manufacturcrs'

Onesmp

pin,
or aﬁ
nakes/ail
models

PTS CORPORATION
P.O. Box 272
Bloomington, IN 47402
{812) B24-9331
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Electronic Troubleshooting

WINNER

Hickok's MX333 with
VARI-PITCH® and LOGI-TRAK®

Instantaneous VARI-PITCH speeds:

* VVoltage tracing

* Troubleshooting in hard-to-
reach locations

¢ Tuning type adjustments
* Resistance checks

« Digital logi¢ troubleshooting

And . . . Detects signal charac-
teristics and abnormalities not pos-
sible with digital or analog meters.

LOGI-TRAK replaces the best
100MH2z logic probes and offers:

e Eyes on the probe tip, HI/LO
indication

« Instant identification of margi-
nal states and fault conditions

* 100MHz response

*5n sec pulse detection

LISTEN ta what the MX333 can
do for you. Ask about cur NO
RISK 30 day Free Trial.

HICKOK

the value innovetor

THEHICKOK ELECTRICAL INSTRUMENT CO.,
10514 Dupont Avenus » Cleveland, Otwn 44108
[218] 541.8060

CIRCLE 85 ON FREE INFOAMATION CARD
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Solid State
BAROMETER

Measuring and charting the atmospheric pressure
has long been recognized as an effective way 10 make
weather forecasts. Now you can build this state-of-the-
art barometer and make your own weather predictions.

BEFORE WEATHER SATELLITES CAME INTO
use, the baromeler was perhaps the most
usefu! instrumaent for providing informa-
tion about future changes in the weather.
Both mercury and ancroid barometers
huve long been used 10 measure the at-
mospheric pressure. But we're going to
show you a new type of baromeler—a
barometer that uses a stalc-of-the-art sol-
id-state pressure transducer and gives a
digital readowt of atnwspheric pressure.

The barometer that we il build can be
thought of as being made up of four basic
building blocks. As shown in Fig. 1, they
include the pressure transducer. power
supply, signal conditioner. and the mea-
surement-and-displuy section. Let's look
at each separaicly.

The pressure transducer

A transducer is a device which trans-
forms one form of energy to a differemt
form of energy. In this barometer. we’ll be
using & pressure transducer that comverts
baromeiric pressure inte clectrical sig-
nals. The transducer is made by SenSym
(1255 Reamwood Ave. Sunnyvale. CA
94809) and is shownm in Fig. 2. It is an
absolurc-pressure device. That is. it mea-
sures pressure relative 1o 8 vacuum. (An-
other pressute-transducer type is the gage
type. which measures pressure relative 10
ambient pressure.)

The transducer’s sensing circuitry is
deposiied on a silicon chip that has a cav-
ity ctched out 1o form adiaphragm. On the
top of the diaphragm (the “exposed”
side) is the pressure-sensing circuiry, The
other side of the diaphragm is a vacuum.
Figure 3 shows the structure of the device
along with the transducer's pinout and its
schematic.

Changes in ambient pressure affect the
detlcction of the sensing diaphragm. The

SUDHIR K. GUPTA

SIGNAL
CONDITiONER

1

i

PRESSURE
TRANSDUCER

MEASUREMENT
Pesvoc gng

POWER
SupPPLY

DISPLAY

[+ svoe

FIG. 1—THE SOLID-STATE BAROME TER can be
ithoughi of as being made up of lour blocks of
cireuilry.

FIG. 2—THE LX0503A pressure transducer I8
ideal for barometric applications.

resistance of the piczoresistive elemenis
changcs as the pressure changes. and thus
the output voltage changes. The voltape
on pin 6 (V) increases with an inerease in
pressure. The voltage on pin 5 (V,) de-
creases (or goes negative) with increasing

WwWww americanradiohistorv comm

SENSOR CAVITY
3

16-INCH
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{3m.1neH PRESSURE | .,ce0
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FIG. 3—THE STRAUCTURE of the LX0S03A Is
shown i 8 and its pinout i$ shown in b. The
schempiic of the device I shown In ¢ 'We will
not use lha ¥,y pin, which is normally used for
temperature compensalion.

pressure.

The signal-condivioner section is nec-
essary to provide zero and offset correc-
tions for the transducer output. The signal

,P86L ANAE
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from the transducer (about 40 millivolis)
is amplified 10 about 1 volt. That corre-
spondsto & display of 100 kilopascals (ab-
breviated kPa) We'll diseuss that unit,
and others. shortly.

We vant the power-supply section to
provide + 5 volts DC for the signal-con-
ditiomng and measurement section as
well as 6.9 volts DC for transducer excita-
tion. Therefore we can use an AC adapter
thut prvides 8 — 1l volhis DC. Such adapt-
ers are readily available from many
sources. including Radio Shack. The
adapier’s ourput is filtered and reguiated
by IC3. a 7805 5-volt regulator. A mono-
lithie voliage convener, 1C4 (un ICL7660
from Inkersil) provides — 5 volts DC. Fi-
nally. a Zencr diode is used to provide 6.9
volts DC to the transducer.

The measurement-and-display section
is based on a single-IC A/D converter
from Intersil: their ICL7106. The author's
protolype used Intersil’s CL7106 EV
pancl-meter evaluation kit for a display. 1t
is capable of displaying 199.9 miltivolts
or 1.999 volts full-scale. In our applica-
tion. the full-scale reading is set to 1.999
volts.

Circuit descriplion

Conventionally. the pressure trans-
ducer is powered by a 10— 15-voll DC
power supply. and a 6.9-volt Zener diode
is shunted across the supply terminals
{pins Y and 8). That provides an excitation
woliage of 6.9 volts DC. Unfortunately,
when that is done. there is 4 common-
maode voltage of about 1.8 volt DC at the
signal-output letminals (pins 5 and 6). We
do not wunt the small transduccr cutput
signal of 30 = 40 millivolis to ride on such
a large common-mode signal.

To get around that problem. we can
either use an expensise instrumentation
amplifier with large common-mode rejec-
tion ratio (CMRR). or we can play a trick.
That is. we can use a bipolar supply of +5
volts DC instead of a 10—15 wolt DC
supply. As shown in Fig. 4, we can con-
nect pin 3 dircctly to + 5 voits DC and we
ean connect pin 8 through a dropping re-
sistor to — 5 volis DC. (We can obiain the

-5 wolts from the ICL7660 that we dis-
cussed earlier: the power-supply sche-
mati¢ is shown in Fig. §. The [C1.7660.
incidentally. is listed in this year's Radio
Shack catalog.) A precision Zener refer-
ence &Cr0ss pins 3 and & regulates the
voltage 1o 6.9 volis DC. That technique
reduces the common-mode voliage 10 a
mere 100 millivolts. Now it is feasible o
use a conventional op-amp (iike the
LMm324) as a differential amplifier.

One quarter of that quad op-amp (ICI-
a) is used as a differential amplificr. It
amplifies the input signal by a factor of
about 22, We use [Cl-b, another section
of the LM324 quad op-amp to introduce
the offset that will be required to calibrate
the barometer. The signal is further ampli-
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FIG. 5—THE POSITIVE
vollage converler

fied by ICl-c to about | volt. That gives us
& scaling Factor of 10 millivolts per kilo-

pascal.

Scaling the display

Barometric pressure is expressed in a
variety of units. including pounds-per-
square-inch (psi), bars. millibars. pas-
cals, inches of mercury. almospheres,
torr. etc. Table | is a conversion chart to
help you convert from onc unit to another.
To use that chan. look across the top for
the unil you want lo convert from then
look down the side for the unit you want lo
convert ro. Multiply the units you have by
the conversion factor indicated by 1he ta-
ble, and your answer will be in the units
you want.

Becausc we are using a 3¥-digit dis-
play. the maximum resolution is obtained
when the pressure is displayed in kilo-
pascals (millibar/10) or millibars. A baro-
metri¢ scale of 95 kilopascal (28 inches of
mercury) to 105 kilopascal (31 inches of
mercury) more than covers the useful
barometric pressure range. You may think
that using the wnit of pascal (a unit that
you ve probably never heard of) is not a
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-volt supply I8 easily-r converled (o & bipoiar supply by using the ICL7660

good idea. However, that’s not necessarily
s0. The pascal is the standard unit for
pressure of stress in the International Sys-
tem of Units (S). ANSI (the American
National Standards /nstitule) has adopled
the pascal as its standard pressure unil. [t
is equal fo one newlon per square meter
(N/m2). Weather reponts oflen give baro-
metric readings in millibars as well as in
inches of mercury just as they give tem-
perature readings in both Fahrenheit and
Celsius. Conversion from kilopascals to
millibars is simply a maiter of multiplying
by a factor of 10.

Construction

The project is buill in two pans: the
transducer/power-supply board, and the
display board. A suggested layout for a
printed-circuit transducer board is shown
in Fig. 6. A parts-placenient diagram is
shown in Fig. 7. However, it's not really
necessary to use a PC board. It is just as
well to use perforated construction board
and poinl-to-point wiring. We do.
however., recommend that you use IC
sockets for al} [C's.

As we mentioned before. the dispiay
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PARTS LIST

All resitors 1/4 watl. 5% unless other-
wise noted

A+—1000 ohms

R2.A3.AR6—10,000 chrns

R4.R5—220.000 phms

R7—4700 ohms

R8,R9—100.000 ahms, multiturn trimmer
patentiorneter

Capaciiors

C1,C3—0.1 uF, ceramic disc.

C2—1 pF, 25 wolts, tantalum

C4,C5—10 pF, 25 volts, tantalum

Semiconduclors

1C1-—L.M324 quad op-amp.

IC2—LM329 6.9-voll precision voltage
reference

IC3—pA7BMOS 5-volt regulator (Fair-
chiid) or similar

1IC4—ICL7660 woltage converter {intersil)

IC5—LX0503A pressure transducer
{SenSym)

Miscellanecus: IC sockets PC or peddo-

rated consiruction board, intersil evalua.

tion board ICL 7106 EV kit or any meter

with a 2-woll range, AC adapter. 8~ 11

wolts DC

section of the author’s prototype is based
upon an evaluation board from Intersil—
their ICL 7106 EV kit. That was used as a
dedicated display. I you want to avoid the
expense of that kit (about $35). you can
use an ordinary digital voltmeter or even
an avalog meter with a full-scale range of
2 wolts DC.

If you do use the Intersil evalualion
board. follow the instruciions thar are sup-
plied with it to set the full-scale display to
2.000 volis. Keep in mind that there is no
need 10 use a battery 1o power the ICL7106
EV-—the transducer/power-supply board
generates =5 volis that can be used for
powering the display board. Connect + 5
volts to the v+ input on the évaluation
board and — 5 valts to the v~ input. We
should note here that the current drain
from the + S-volt supply should be lim-
ited 10 a few milliamps. Otherwise, degra-
dation of - 5-volt supply will result. You

[ -4.1/2 INCHES |
[

|

FI1G. 6—FOIL PATTERN for the barometer |s shown full.size above. The layoui is not critical, and point-
to-polnt wiring can be used-—bul be sure 10 use 8 30Cket Tor the transducer,

should, however, have no problem power-
ing the display.

As we mentioned before, the use of IC
sockets is strongly recommended. The
pressure lransducer can be installed in an
eight-pin socket. But don’t install it—or
any IC's—yer. First install all resistors,
capacitors. potentiometers. and IC sock-
ets. Check for solder bridges and clean all
of the flux off the board. If you used point-
to-point wiring, be cspecially careful of
cold-solder joinms. When you have dou-
ble-checked your work, you can instalt all
the I1C’s except the transducer

TABLE 1—CONVERSION FACTORS

Apply 811 volts DC to the trans-
ducer/power-supply board and check for
=5 volis DC at the output indicated in the
parts-placement diagram of Fig. 7. Also
check for 6.9 volis DC at the transducer
socket. Bend the transducer pins, recheck
the orientation, turn off the power. and
mstall it in the socket. If you wish, you
may install the ransducer remotely and
connect it to the transducer board through
a four-wire shietded cable.

You can mount the unit in just about
any cabinet, but you should keep the
transducer outside the cabinet. or make

PSI PASCAL kPa MILLIBAR in.Hg mm Hg ATM TORR
. PR 1.4504x 104 0.1450  1.4504x10-2 049118  1.9337x102 14696  1.9337x 102
PASCAL | 6.8946x 107 1 1000 100 33865%10° 13332  1.0132x105 13332
KPa 6.8946 1%108 1 10 3.3865 013332 1.0132x102  0.43332
MILLIBAR |  68.946 1%10-2 10 1 33.865 13302 10132109 13302
in.Hg 20350  29529x10~4 02953  2.9529x 102 1 3.9368x 102  29.920  3.9368x 102
mm Hg 51714 7.5006x10-  7.5006 0.75006 25.401 1 760.00 1
T ATM | 6.8045x 102 9.8602% 100 9.8692x109 9.8692% 104 3.3422% 102 13158 109 1 1.3158 X109
TORR §1.714  7.5006x 100 7.5006 0.75006 20401 « 9 760 1
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FIG. 7—THE PARTS-PLACEMENT diagram for the foil pattern shown in Flg. 6.

sure that your cabinet is not-tight fitting.
The best place 1o mount the unit is in an
old ancroid barometer. Then you not only
have an interesiing conversation piece.
but you can also use Lhe old barometer’s
pressure scale as a conversion scale!

Transducer calibration

A rypical transducer requires a two-
point calibration to comect for offset and
gain over the entire operating range. In the
case of this barometer. the actual operat-
ing range is limited 1o * 5% of the top of
the scale (95 — 105 kPa). Therefore, a sin-
gle-point calibration performed at the
middle of the range (100 kPa) may be
acceptable. So that we can please every-
one, well discuss both methods.

Befote doing any calibration. switch
the ynit on and let it warm up for about an
hour. Set potentiometer R8 1o irs middle
position. Obtain the barometric pressure
{using the local weather forcast or a ba-
rometer that you know (o be accurate).
Using Table 1. convert the barometer’s
reading to kilopascals or millibars. (The
closer the reading is to 100 kilopascals.
the better.} All that is to be done for sin-

gle-point calibration is to adjust potenti-
orteter R9 until the meter displays the
baromelric pressure.

If you can. it is best (o use Lwo-point
calibration. That's because a typical trans-
ducer requires an offset correction as well
as slope cormrection.

As a first siep. perform the singlec-point
calibration that we just discussed and
leave the unit operaling over a period of a
few days. Try to obtain two readings: one
at the low end of the scale (around 98 kPa)
and the other al the high end of the scale
{around 102 — 104 kPa). On both those
days. note the actual barometric pressure
as well as the corresponding meter read-
ings. We'll use a little mathematles to
arrive al the calibration values. Following
are some sample calibrations.

Let the old barometric pressure, P,

98 kPa and the corresponding meter read-
ing, M, = 972 mV.

Let the present barometric pressure, Py
= 2.5 kPa and the present meter read-
ing. M, = 1030 mV.

The change in barometric pressure is Py

- P, = 1025 — 98 kPa = 4.5kPa

The change in the meter reading is. of

WwWww americanradiohietory comm

How to use your barometer to
predict the weather.

Although some of you will build this ba-
rometer simply because you enjoy buiid-
ing elecironic projects, many more will
actually want to use I lo predict the
woather. So that you can do that, here's a
crash course on what barometric-pres-
sure changes usually mean.

High-pressure celis generally brng fair
weather. In the norihem hemisphere. the
air circulation is clockwise and winds are
usually hght. The temperature can be
warm or coid, bul will remain constant for
relatively long perncxis of time.

Low-pressur® cells generatly bring
cloudy weather. with rain or snow. In the
northem bemisphere, the air circulation is
counter clockwise, and winds are usually
strong. Tropical iows are warm. but other
lows are cold. or change 1o cold,

A steady baromaeter usually Indicates
unchanging weather for one or two days.

Any rapid tall usually ndicates that rain
or unsettied weather is on it's way. (A rapid
rise or fallin barometric prossure is gener-
ally consigered to be 0.05 10 0.09 inches
(0.16-0.30 kPa) over 3 houré.) The lower
ihe pressure before the rapid change, the
sooner the rain will approach. For axam-
pla, if the pressure is 29.8 inches (100.9
kPa) and falling rapidly, a severe storm wii
pass within a few hours. A rapid rise sig-
nals thal the storm is ending, and clear
and colder weather s On s way.

A suggestion 1o make the barometer
more useful 1s to intetace it with a comput-
er (such as the control computer that con-
cludes with Part 3 in thus month® issuel
Then you couwid automalicalty charl the
changes in pressure and record the highs
and lows that occur. We'd like to hear
about your successes (and failures)

course, M, — M, = 1030 — 972 mV =
58 mV.

The generated slope is AM/AP or
(M, =M (P, —P,) = 58/4.5 mV/kPaor
12.88 mV/kPa.

The slope that we require is 10 mv/kPa.
Therefore, the change in the gain required
is 10/12.88 = 0.776.

What we are going to do is to reduce the
gain generated by the op-amp by a facior
of 0.776. An example of how 1o do that
follows.

Measure the voltage at the output of
ICl-a. We'll call it V. Presume that V; =
755 millivolts. Then the gain of [Cl-¢ =
M.V, = 1030:755. The required gain,
however. is 1030/758 X 0.776 = 1.059.
So the required output at IC1-c is 1.059 X
V= 1.059 X 755 =799 mV.

Adjust the gain potentiomieter, R9, un-
til the meter reads 799. Now adjust the
offset potentiometer, R8 umil the meler
reads 1025 millivolts, corresponding to
the present barometric pressure. That
completes the calibration. Now you can
substitute your own values in the calcula-
tions and perform the catibration on your
digital baromcter. R-E
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All About
Satellite TV

In this article we'll ook at how satellite TV
works, and answer many of the most popular
questions concerning it.

THE BASIC PROBIEM OF TELEVISION 1S NOT [TS PRODUCTION BUT
its delivery. For instance, terrestrial broadcast TV has a lot going
against it. It is most suitable when the transmitting and home
TV-antennas can **see™ each other, with no intervening objects
between them. Unfortunately, there arc & wide variety of inter-
vening objects around to cause problems, including hills or
mountains, and man-made structures such as buildings or
bridges. Another source of problems is the curvature of the earth.

The way lo avoid the problems caused by intervening objects
and the earth’s curvature is to place the transmitting and/or
receiving antennas high enough. In the carly days of TV, there
were suggestions about putting the transmitting antenna aboard a
plane. Laler on, receiving antennas were placed on a mountain
top or other high location, with the received signals delivered 1o
paying subscribers via cable. Known as CATV (Community
Antenna Television) such a set up became the ancestor of cable
TV,

There is & more practical way of geuting a TV transmitting-
amenna high enough and that’s by putting it on a satellite. Doing
that offers z lot of advantages. For one thing, the curvature of the

eulnniu

sabefjite
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MARTIN CLIFFORD

canth, a limiting factor in terrestrial transmissions, doesn't affect
satellite signals as much. Also, large buildings, bridges, moun-
tains and hills can not come between satellite signals and their
destination, so those causes of signal ghosts are climinated.
Another faetor to consider is that satellite television-signals are
transmitted at microwave frequencies ranging from 3.5-6 Gz
{C-band} to 12-14 GHz (Ku-band). At \hosc frequencies, signals
are relatively immune to atmospherics, and are not bothered by
sunspot activity. Thus, if good quality receiving equipment is
used, you can expect television pictures produced by satelliie
transmissions to be of nearly studio-monitor quality.

In the rest of this article, we are going to atiempt (o answer
some of the questions you may have had concerning satellite TV.
We are going to look at some of the things you should consider
when buying or setting up a receiving system, and also learn
what some of the terminology often used when describing satel-
lite-TV means.

Earth stations and TVRO's

Television programs are produced on earth, radiated to a
satellite and are then retransmitted back to earth. Any two-way
communications between the ground and the satellite must be
handled by at carth station, a facility equipped for both transmis-
sion and reception. A receive-only amrangement, such as an in-
home installation, is a TVRO, or TeleVision Receive Only setup.

Geosynchronous orbits

For satellite TV o be practical, some way must be found to
keep the satellite at the same position relative Lo the ground at all
times. That is done by placing the satellite at a distance from the
earth such that its orbital speed is zero in relation (o the rotational
speed of the earth. The distance for such an orbit is 22,279 statute
miles (a statuie mile is 5,280 feet). That distance is from the
satellite to a spot on the equator directly below it. Satellites in
such an orbit are geosynchronous (or geostationary), having an
orbital speed synchmmzed wilh the daily rotational penodoflhc
earth {23 hours, 56 minutes, 4 seconds). See Fig. 1

A geosynchronous orbit is a parking place for satellftes, and,
like parking places anywhere, are in limited supply. North Amer
ican satellites are put in orbit above the garth’s equator, in what is

TREVOLUTION/DAY

GEDSYNCHRONDOUS
SATELLITE

i

1 ORBIT/DAY

FIG. 1—A GEOSYNCHRONOUS SATELLITE has an orbital speed equal to
the rotational period of the earth. To an cbserver On the Qround it appears
to slways be In the same piace.
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known as the equatorial planc. between 79° west longitude and
143° west longitude. Right now there are 16 U.S and Canadian
satellites in orbit, the FCC has authonzed 20 more U_S. saiellites
by 1986. See Fig. 2.

identifying satellites

Satcllites can be identified in many ways: by designation. by
name, by position. or by any combination of those. Satellile
names and designations arc usually followed by a number or
letter to indicate which member of the satellite fymily it is.
Sometimes a higher number is used to identify a saicllite, b
there is no lower number, meaning that a pew satellile has been
sent up as a replacement. For eXxample, Westar 2 is a substituie
for the formerly existing \estar |. The working lifetime expec-
tancy of a satellite is from 7 10 10 years.

Satellite Separation

Presenily, satellites are spaced about 4° apart, with the excep-
tion of 1wo Canadian satellites that are spaced 4.5° apan. That
trans{alcs o a distance of approximately 1838 miles. Of course,
satcllites are subject to the gravitational pull of solar system
planels so they do not follow a smooth path. Instcad, they may
have & wobble of as much as 60 miles, an insignilicant percen-
tage of the 164.884 mules traveled each day. In order to place
more satellites in orbit in the equatorial plane, cfforts are now
being made to reduce spacing distance. We'll see the importance
of spacing a little later on in this article.

Tilt angle

The tilt angle, or orbital inclination. is the Bt the satellite
assumes with respect to the equatorial plane, with the equatorial
planc being an imaginary, two-dimensional flat surface bisecting
the earth a1 the equator and extending into space. Tilt can be
controlled from the carth by radio, with the signals being used to
cause a hydrogen-peroxide-ignited/hydrazine-fueled thruster to
fire in a computer-programmed sequence,

Satellites aren’t put inte space and then left to chance. Station
keeping. using a satetlite’s ielemetry tracking command sub-
system, is needed to maintain the satellite’s pasition with respect
10 the carth. There are three axes of mouon along which a
satellite can move, but each of those can be independently earth-
controlled. Flywhecls on the satellite supply a counter torque to
any thrust or attempted movement from the desired position,
supplemented by the firing of small rmockets.

Operating power

The power for operating the electronics gear aboard a satellite
is obiained from batteries. Satellites are equipped with wing-like
structures, which are deployed when the satellite reaches orbit,
on which arc mounted solar cells that arc used to convert solar
encrgy 1o electricity thal is used to charge the batteries (sec Fig.
3). Since the position of the sun with reference Lo the satellites
keeps changing, the panels are adjusted so as Lo keep them at
right angles to the sun.

Transponders

A satellite is no1 a passive relay station. [t does not simply
reflect television signals, but receives Lthem. processes them.
downconverts them, and retransmits them. Aboard each satellite
are a number of transponders, & type of transceiver that is capable
receiving signals from carth and retransmining them. Transpon-
ders not only transmit video. but also both meno and stereo
audio, telephone messages, ncws reports, and data.

The average operating power of & transponder is § watts. That
is the DC power delivered to the RF power-amplifier output
stage. One exception is the Canadian satellite. Anik D, posi-
tioned gt 104,8° west, which uses an average operating power of
11.5 watts. Note that larger amounts of power are svailable and
could be used. The reason it is not is that transmissions from C-
band satellites fall in the same microwave-frequency range used

“ GEDSTATIONARY
(GEDSYNCHRDUS]

A SATCOMFS la3"w I ANIKE 109° W

B SATCOMIRIN ' w 1 ANIKOI 104"

C SATCOMFI 135%W K WESTARA39'w

0 SATCOMFI 101°W L COMSTARO1/D2 9% w
E COMSTAR D4 121" w M WESTARISI'W

F WESTARS 12w N COMSTARODAT W
G SATCOMFUFZ N w D SATCOM FsB3°W

H ANIK A2 F14° W P OWESTAR IR 73w

FiG. 2—NORATH-AMERICAN SATELLITES. 2nd their positions in the equa-
torlal plane. are shown here,

il I} soLARCELL ARRAY
INCLINATION ir
CONTROL
THRUSTERS  pniargn (———| NORTH
AREA INAS)

.

FLYWHEEL -
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1] SOLAR CELL ARRAY

FIG 3—A TYPICAL TV SATELLITE. Note the wing-like structures whict
contain the soler calls used to Charg® the batteries used for powet,

by AT&T for the transmission of telephone communications and
if higher power levels were used, interference with those com-
munications could occur.

When signals are transmitted to a satellite, that is called the
uplink. Uplink transmissions use the frequency band from 5.925
106.425 GHz. In the satcllite, the signais are downconverted to a
frequency range between 3,7 and 4.2 GHz and retransmitted 1o
carth; that retransmission is called the downlink. Sec Fig. 4.

The number of transponders on a satellite is related to band-
width requirements. For video use, the bandwidth requirement
of a iranspender is 40 MHz (36 MHz plus 2 4-MHz guard band).
With & 1otal bandwidth mailability of 500 MHz (that total is
calculated by subtracting the lowcer frequency limit from the
upper one), that would permit 500/40 = 12 transponders only.
Yet, a typical satellite will have 24, not 12 transponders. As we’ll
see shortly, signal polarization is taken advantage of 1o squeeze
in the exira transponders,

Note that not all satellites have the same number of transpon-
ders. Typically, North American satellites will have either 12 or
24. But some satellites have 6 or 10 transponders. And in the 12-
GHz-. or Ku-band (also known as the K Band), there are satel-
lites with as many as 32 transponders.

Signal polarization
As indicated above, the total avaijable bandwidth would scem

WwWwWw americanradiohistorv comm
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FIG. 4—TELEVISION PROGR AMMING I8 uplinked from earth to mn Grbiting
sateliite. The saellite then downconverts ihem and downlinks them tor
receplion on asrth.

Tv STUDIO

[ tieta WAVE FRONT
ANTENNA
L .
. EARTH
= ELECTRLC LINES ]
- -+ MAGNETIC LINES
&
I ANTENNA WAVE FRONT |
- EARTH
L . el

———* ELECTRIC LINES
—= WMAGNETIC LINES

&

F1G. 5—WAVE POLARIZATION. A horizontally polarized wave I8 shown In
&; & vertically polarized wave Is shown In b.

TABLE 1—CHANNEL ASSIGNMENTS

CHANNEL OPERATING FREQUENCY

(MH2)

1 3720
2 3740
3 3760
4 3780
5 3800
6 3820
7 3840
8 3860
9 3880
10 3900
11 3920
12 3940
13 3960
14 3980
15 4000
16 4020
17 4040
18 4060
19 3080
20 4108
21 4120
22 4140
23 4160
24 4180
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to limit the number of ransponders per satellite to a maximum of
12. Additional transponders are accommodated by akemaiing
the poiarization of the the signals they transmit.

A radio wave, and that. of course, includes lefevision signals
as well. consists of a pair of fields—an clectric field and a
magnetic field—an right angles to each other (see Fig. 5} The
poiarization of a wave is described by the direction of the eleciric
field. Nonth American satellites use harizontal and vertical polar-
izatien. In addition. ether types of polarization are used. Those
are right-hand circular and left-hand circular. Most intemational
satelliles use circular polarization.

With altemating polarization, 24 rather than 12 transponders
can be used. That’s because the signals from the adjacent tran-
sponders are 90° out-of-phase and thus they do not interfere with
each other even though their frequencies overlap. Because of that
overlap in frequency. the technique of using altemating polariza-
tion is termed frequency reuse.

Polarization is one method of sllowing ihe same frequencies 1o
be reused. Another is by separating the satellites by a sufficient
distance in Lthe sky. That's the reason for the 4° spacing between
satetlites we discussed carlier. Table 1 is a listing of channel
aliocations for a 24-transponder satellite. The frequencies listed
are those of the unmodulated carrier. Each transponder is identi-
fied by a channel number. and every satellite having the same
channcl numbers uses the same frequencies. That is possible, of
course, only if the satellite spacing is adequate lo prevent inter-
ference.

Generally, if a pair of satelliles are adjacent, one satellite will
have all its odd-numbered channels vertically polarized while the
other satellite will have all its odd-numbered channels hotizon-
tally polarized. Altemnating polarization is used only if a satellite
is equipped with 24 wansponders. If a saellile has only 12
transponders, all ransmissions will be horizontally polarized,;
that is true regardless of whether the channel in question is odd or
even numbered.

Translation frequency

The frequency difference between an uplink signal and its
comresponding downlink signal is always 2.2 GHz. Thus an
uplink signal with a frequency of 5.92 GHz will be downlinked
by its transponder at 3.72 GHz. That 2.2 GHz relationship holds
true for every uplink and downlink pair and is called the transla-

tion frequency.
Space loss and power

With a distance of 22,300 miles to travel, the downlink signal
is heavily attenuated by the time it reaches earth, with a loss of
about 196 dB and an approximate signal strengih of 0.5 % 10-20
walls. Thal is less than the thermal noise level that is present at
the ground

Space loss also strongly effects the uplink signal. The RF
signal power at ibe uplink antenna ranges from about 400 watts to
| kilowatt. However. that is multiplied by the gain of the uplink
dish, which is commonly on the order of 50 dB, 1o give us Lhe
effective radialed power, somctimes referred Lo as Effective fso-
tropic Radiated Power (EIRP). A gain of 50 dB translates into a
power ratio of 100,000. Thus. if the RF signal power is 400 watts,
and the power ratio is 100,000, then the EIRP is 400 % 100,000

= 40,000,000 watts. However, due 10 the effect of space loss,
the received signal at the satellile is on the order of microwatls.
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Footprint and boresight point

The EIRP of the downlink signal is its terrestrial strength and
can be plotied on a map in terms of dBW (decibels referred (o |
waltl Such a diagram, called a footprint, is shown in Fig. 6. The
actual shape of the foolprint will vary with each transponder. The
center of the patiern is the area of maximum signal strength and is
¢alled the boresight point.

BW,
2829 30.

N

[ Sl 7A ‘::::—:“T":

FIG. 6—THE FOOTPRINT of 6TV 5at@lie. The boresight point s the area of
maximurm signal strength.

Signal processing

Uplinking a video signal to a satellite and then re-transmitting
that signal by a transponder isn’t a simple matter of signal
transmission. Since the signal will need to make a round trip of
about 44,600 miles, some signal processing is needed.

Signal processing isn’t a new concept. For example. standard
FM broadcast signals are processed by pre-emphasis (2 method
of boosting the high-frequency component of the signal) prior to
being broadcast. Similarly, the audio waveform of a satellite-TV
signal undergoes pre-emphasis priot to uplinking. The purpose
is to improve the signal-10-noise ratio, since the FM demedulator
in the satcllite receiver is noiswer at the high-frequency end.
Compensation for pre-emphasis is supplied in the in-home satel-
lite receiver subsequent 1o demodulation by a de-emphasis net-
work. Following pre-emphasis the audio signal is frequency
modulated onto a subcarrier whose center or resting frequency is
somewhere between 5 MHz and 8 MHz. Representative audio
subcarrier frequencies are 5 6-, 5.8-,6.0-, 6.12-, and 6.4-MHz.

Another signal processing method used prior to transmitting
the uplink signal is dithering of the video. That is done by adding
an energy-dispersal waveform to the video signal; that added
signal is & triangular wave having a frequency of 30 Hz, whichis
the television-receiver frame rate. Its effect is to produce a more
uniform dispersal of the video-signat energy. thus eliminating,
or at least minimizing, video-signal energy concentration. (That
helps to reduce inierference to terrestrial microwave links.) In the
satellite receiver in the TVRO home station, the effect of that
dithering action is countered by a video-clamping network.

Subsequent to processing, both the audio and video are used
to modulate a selected carrier frequency in the uplink C-bank.
Prior to dctivery to the microwave transmilting antenna. the
meodulated signal is sirengthened by an RF power amplifier.

The signal from the antenna is reflected by a parabolic dishtoa
selected satellite. Usually. the dish delivers its signals to a single
satellite, and so once the dish is properly aligned on a line-of-
sight basis with its selected satellite, it is fastened into a perma-
nent position. Dishes used for transmission are much larger than
those use in TVRO setups and a dish diameter. or aperture, of 30
feet is not uncommon. Large-apetture dishes are desirable since
the gain of a dish is directly dependent on its diameter.

The TVRO systern—an Overview

Al the transponder, the uplink signals are downconvented and
re-fransmitted to carth. On the ground. a TVRQ sysiem, such as
the one shown in Fig. 7. picks up the video and sound signals,
possibly selecting them from one or more satcllites, and ul-

timately delivers them to a video monitor or the VHF input of a
television receiver. The signals are then displayed on either
Channel 3 or 4.

The most conspicuous part of the TVRO is the dish, most often
a parabolic reflector comparable 1o the reflector used in an auto
headlight. Although carnmonly referred 1o as an anienna, the
dish is simply a signal reflector, although it is an important part of
the antenna system. The dish has just one function and that is to
focus the signals of a single satellite 1o some point forward of the
dish. generally a distance of just a few feet. That focal pointis the
entrance to a short rectangular or bular waveguide (which is
just another type of transmission line, like coaxial cable or
wwinlead). The concentrated signal is gathered by the feedhom
(the entrance of the waveguide) and passed a short distance 1o a
small length of metal, often no more than 1-inch long—that piece
of metal is the antenna probe.

The signal voliage developed across the anienna prebe is
immediately delivered to a low-noise amplifier. often referred 1o
as an LNA. The amplifier is a broadband type that uses
GaAsFET and bipolar transistors. The output of the LNA is fed
10 a downconverter.

The downconverter, as its name implies., reduces or downcon-
verts the frequency of the C-band signals. Signals of lower
frequency can be connected by a cable to following components
with lower losses than if microwave signals were used. The
frequency conversion process is akin to that used in all super-
heterodyne receivers in which a local oscillator produces asignal
whose frequency is made to beat with that of the incoming
signal. The output of the downconversion process usually has a
frequency of 70 MHz and can be regarded as an intermediate
frequency (1F).

The LNA and downconverter. whether separate units ot inte-
grated. are gencrally mounted on of near the frame supporting
the dish and must be shielded against the weather,

From the output of the downconventer, the 70 MHz2 IF is
brought via coaxial cable into the home and delivered to a

DISH

z~[>~- DOWNCONVEATERbe] SATELLITE

REMOOULATOR

RECEIVER
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FIG. 7—BLOCK DIAGHAM ol 3 typical TVRO setup.

satellite receiver. In the receiver, the signal is amplified and then
demedulated into the original baseband audio and video.

The baseband audio and video signals are then remodulated,
cither by a separate remodulator unit or one that is integrated into
the receiver. Demodulation is mquired since both video and
audio are frequency modulated and cannot be used “as is” by the
input of the television receiver. The RF carrier used in the
remedulator is the carrier frequency of either VHF channel 3 or
channel 4. The output of the remodulator is exactly like that of a.
terrestrial TV-broadcast. That is, it follows the NTSC standard
(at teast ipn North America) and uses AM for video and FM for
audio. The audio and video signals are then supplied to the
antenna inpul terminals of a 1elevision receiver, which can treat
them exactly like a terrestrial broadcast.

The final link in the TVRO setup is the television receiver. The
finest TVRO system cannot produce a quality picture if the
receiver is inadequate.

Llcensing

No FCC license is required for a TVRO setup, although one
was once mandatory. On Octeber 10, 1979, the FCC rescinded its
licensing mandate for TVRO systems. As a result, it is legal 1o
install and operate TVRO equipment. R-E
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The Dish

One of the most important, and most
conspicuous parts of a TVRO system is the
dish. In this article we'll look at satellite-TV
dishes, including what they do and some
things to consider when selecting one for
your system,

THE DISH, EASILY THE MOST CONSPICUOUS COMPONENT IN A
TVRO system, has a doubie function: to gather in as much signal
energy as possibie, usually from a single satellite, and to focus
that energy on the entrance to the feedhom. A dish, then, such as
the one shown in Fig. 1, is just a large-sized, passive, signal
reflector.

The downlink signal tobe picked up by a dish is very weak, far
weaker than the uplink transmission. The DC input power to an
uplink final stage ranges from about 400 watts t0 a Kilowatt: the
input power to a satellite’s transponder is often 5 watts. Another
reason that the downlink signal is far weaker than the uplink 1s
that the dish of an earth station supplying an uplink signal is
much larger than the dish of a TVRO. Gain, of course, depends
on the size of the dish. Thus, while the gain of an ecarth-station
dish used for transmitting is more than 50 dB, the gain of a
TVRO dish is about half of that.

Both the uplink and downlink signal suffer from space loss,
which is also called spreading loss. That loss is approximately
200 dB and is proportional to the distance squared between the
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Earth and the satellite; that distance is 22.300 miles. Because of
& satellite’s low EIRP and because of the tremendous distance
involved. by the time the signal reaches the TVRO dish it is down
by a factor of aboul 1029, As a consequence the received signal is
practically pon-existent. as it is literally buned In thermal noise
al the earth’s surface.

Shape of the dish

Most TVRO dishes are parabolic, although some are spher-
iwcal. A spherical dish is merely a section of the surface of a
sphere. but things ger a little more complicated when you are
dealing with a parabola. kn a parabolic dish, a curve drawn across
the surface from any point on the perimeter of the dish to a point
directly opposite it will yield a parabola. In geometry, such a
curve can be oblained by sending a plane through a cone such
that the plane is parallel 10 an clement of the cone. Thus, a
parabola is a conic section. A parabola can also be derived
mathematically from the formula Y2 = 4f X D, where Y is the
distance of the curve from its center, f is the focal length, and D is
the desired diameler.

Dish construction

All dishes are made of stainless steel or aluminum, but since
they are exposed to the clemients, they must be treated with a rust
preventive, usually by using a bonding process, or coated with a
subslance such as fiberglass. That is important since the oxida-
tion of a dish surface resulis in pits that deform the shape of the
dish and can produce inaccurate reflections causing signal loss at
the feedhom. The coating that covers the metallic surface of the
dish is a type that is heat absorptive rather than reflective. The
objective is to direct as little heat as possible toward the feedhom.
A dish can be stamped from a singie sheet of metal or can be
petallized (made up of sections), and can be solid or made of wire
mesh. The petallized form, whether solid or mesh, makes ship-
ping easier, bul requires assembly at the site. A petallized dish is
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Build yourown IBM compatible -
undreds of dollars.

and save

HEATH PROUDLY ANNOUNCES
THE NEW HS-151 DESKTOP AND
HS-161 PORTABLE COMPUTERS.

The world's largest library of PC
software has IBM’s name onit. But
il that’s not the name you wanl on
your computer, you don't have to be
left out anymore. Now yOou can run
that software on a new machine
that feels supenor and friendly.

Superiar, because it performs.
Friendly. because you can buiid this
complex computer lrom a simple kil.

Can you do 1t7 85% of our firsi-time
customers ask the same. And the
answer is 100% yes. You can.

In fact. you should buitd it. There’s no
better introduction to computers in
general and the Heath PC's in partic-
ular. So. glance at the clear, simpie
steps that can lead to your own PC.
And imagine the tun you'li hnd along
the way.

EVEN OPENING THE BOX
IS A PLEASURE!

W

Getting your

PC kit is exciting..
and reassuning. Because, as soon
as you open it, you'll know it's been
designed by experts. Even the box
works well. Everything is packed in
sections so you build from one orga-
nized section at 4 time. Parls stay
stored in the box until needed.

Except for some very simple tools. we
| Include everything. You'll find a sol-
dering guide tor mistake-free work
Even an extra circuit board for prac-
tice soldering.

PROCEED ONE STEP
AT ATIME. BUILD
CONFIDENCE...
AND AN
ADVANCED
COMPUTER...
FROMA
SIMPLE
KiT.

The two main circuit boards come to
you as they are shown here. Pre-as-
sembled. They're not only com-
pleted...they're also factory-tested so
you know they
work. And you
don't have to
bother with com-
plicated testing
equipment.

If all of that is
done, then
what's to build?
We do ask you
to build some
ol smaller
boards, plus
install any op-
tional memory you've ordered. Then
you'll connect the sockets and wiring
harnesses between components.

You'll build the chassis from pre-
formed subassemblies. The keyboard
is already assembled; jus! put the
cover on, Then, finally, boit the power
supply in place. We help you by wriling
the worlg's best instruction man-

uals. And we illustrate those manuals

because one picture may be worth all
the words needed 1o explain a dozen
steps. The simpler the betler.

The process is exciting because each
finished step s its own reward. And
every step brings you nearer your com-
pleted computer.

EXPERT ADVICE
AND TROUBLE-
SHOOTING ARE
JUST A PHONE
CALL AWAY.

You are never

alone in this

process. If

there Is ever

any question,

call our Service

Line. You'll reach a

trained consultant whose

specialty is talking sense, not jargon.

Your computer will work. Our entire
business depends on that. And well do_
whatever's necessary to make our sim-
ple pledge come true: “We Won't Let
You Fail”
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A LITTLE WONDER, ing the pride you feel when your And. because it's IBM compatible.
AND A LOT OF PRIDE... ' new computer comes to [ife. your new machine can work with all
that's worthwhile in sottware. Better
YOU'VE BUILT IT. YOU'LL yet, with the money saved by buid-
KNOW HOW TO USE 1T, ing a kit, think of all the peripherals

You now possess the highest quality and software you can buy!
personal computer...with up to ggp‘;?s";' regialcind ndemars of Mecrosol
320K RAM, a protessional keyboard

and dual 360K disk drives.

Your machlne s truly com-
plete. It's color capable ang
MS-DOS’ is included.

Then the moment of truth. Plug Ttin.
Siide in the included test disk. Odds
are the only problem will be contain-

FOR COMPUTING
ONTHE GO...
THE HS-161
PORTABLE.

The HS-161 has the same features as
the HS-151. Amber Monitor inCluded.
Convenient keyboard folds up. two
disk drives fold down.

r

o
HS-151 Desktop PC with standard
floppy disk drive or Optional hard disk.

Get your FREE
HEATHKIT CATALOG

Mall this coupon to:

s A i
Get more information | =
on 'he m OSf rewar d'ng ] d! Heath Company. Dept. 020-184

Benton Harbor MI 49022

personal computers...

Heathkitmss

City.
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also easier to handle if the unit is to be moved to a new site,

Another consideration is wind loading. The shape of a dish is
such that it offers maximum obstruction to wind gusts. and it
must be able to withstand those without being nudged out of
posttion. Wire-mesh screens have a higher wind-loading toler-
ance than those that have solid surfaces. Size for size, the mesh
types are lighter. since they do not have the added wright of a
fiberglass coating. Solid structures can also accumulate water,
and in freezing weather the water can form {ce. Another disad-
vantage of the fiberglass coated dish is that, If improperly cured,
the covering material can warp.

Focat length and tocal point

The focal length of a dish is the distance from the center of the
dish to the focal point, a small area where the reflected signal
energy is concentrated. The entrance to the waveguide feedhom
is at the focal point. See Fg. 2.

Positioning the dish

Since the parabolic dish is made to face a selected satellite.
some provision must be made for ruming the dish if reception
from more than one satellxte is wanted,

To be able to "see™ a selected satellite. a parabotic dish must
be able to move horizontally and vertically. The herizontal move-
micnt is variously known as the angle of rotatien, bearing, the
angle of azimuth, or simply azimuth. The reference pont for the
azimuth is the true North Pole, not the magnetic one. The
azimuth of the true North Pole is 0° (or 360°).

The vertical motion of a dish is its elevation, with the carth as a
reference at zero degrees, as shown in Fig. 3. The maximum
¢levation of a dish is 90% and is along a line that is perpendicular
to the earth. At90°, the signal-collecting surface of the dish faces
straight upward into the sky.

Since all the satellites are in the equatorial plane. the elevation
of a dish depends on its location. Along the equator the clevation
would be such that the dish points straight upward. Fanther north
or south the angle of ¢levation decreases. Typically it ranges
from about 5° to 70°,

The orbital path of the satellites around the earth is a circie
surounding the earth, parallel to the equator, 23.000-miles
high. North American satellites occupy a small part of that
circle, and are located in an arc from 72° wesl to 143° west
longitude. Just as the hub of a wheel has a small motion com-
pared to its rim, the movement in azimuth of a dish is measured
i inches even though the satellite are separated by thousands of
miles. If 2 parabolic dish is to pick up more than one satellite, it
must turm in an arc that follows the path of the satellites. Closer to
the equator that tracking path is more circular; farther north it is
more elliptical.

Dish VSWR

Although a dish simmply transfers the signals jt receives from a
satellite, focusing them on the feedhorn, it can be regarded as the
first stage of the TVRO: that is, as the signal source. But not all
of the picked up energy is focused on the feedhom, and as a
consequence there is an energy loss, with some of the signal
energy being returned to the dish. Ultimately, the unused signal
energy is dissipated in heat.

The relationship between the signal energy delivered to the
feedhom and that which is not used is the Voitage Standing Wave
Ratio (VSWR). A typical value for the VSWR is 1:2, but the
closer the VSWR is to unity (1:1), the better. Witha VSWR of |:1,
the oplimum amount of signal emergy is accepied by the
feedhom.

Hlumination

The relationship between the dish and the feedhorn is a critical
one. For one thing, the dish must “'see” the feedhom, which is
another way of saying that the feedhorn must be at the focal
point. Similarly, the feedhorn must see the full surface area of the

FEEDMORN

LENGTH

FIG. 2—THE FOCAL LENGTH of a diah [u the distence from the surface of
tha dish to the 10cal point of the neflected signals.

D

ANGLE OF ELEVATION J’, “ ,J-

EARTH =

FIG. 3—THE ANGLE OF ELEVATION I taken with reference [0 the sarth.

dish, not too little nor Loo much. The ideal set up is one in which
the dish is fully *tlluminated’ and the feedhom receives signais
from every section of the dish. A partially iiluminated dish Is one
in which the full reflective surface of the dish isn’t used so that
the feedhom doesn’t receive an adequate amount of signal.
Another possibility is the “'viewmg®™ of the arca beyond the
perimeter of the dish: that condition is known as spillover. With
spillover the feedhorn receives all of the reflected signal. but the
signal-to-noise ratio is worsened since the region beyond the
perimeter of the dish contributes noise, but no signal. See Fig. 4.

Dish galn

Dish gain is directly related to dish aperture and generally
ranges between 35 and 45 dB fora TVROdish. Gainis a variable
and is usually higher at the high-frequency end of the C-band.
Specification sheets do not emphasize that point and often supply
only the highest gain-value. The gain of a 6-foot dish is at best
about 35 dB, with an increase in gain of approximately | dB for
¢ach additional foot in dish aperture, That applies to dishes in the
6-foot to |1-foot range. Once the aperture gets beyond |1 feet.
gain conlinues to increase, but at a rate of about ¥2-dB- per-foot«
inercase in aperture.

The gain of a dish also depends on how well the surface of the
dish adheres to its intended cunvature, and whether that curve is
parabolic or sphenical. Warpage, corrosion, and deformation
caused by stress put on the dish surface, as well as debris
collected on it, all contribute to loss of gain,

Noise

There are two important electrical-noise sources that affect
TVRO systems. One of those is thermal encrgy, the energy
supplied by the sun. Noise caused by thermal energy is some-
times called space noise. The earth is also 8 secondary noise-
generatot, acting as 8 heat-energy reservoir during daylight hours
and releasing that stored energy after sunset. That energy can
affect signals in the C-band, panticularly when the ¢levation of
the dish is low,
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Noise can also be generated by solid-state coniponents such as
diodes and transistors. The noise generated by those devices is
known as shot-¢ffect noise and is caused by random movement of
electrons, which increases with temperature. Transistors for the
first active component following the dish, the low-noise ampli-
fier (LNA), are GaAs FET s, which are noted for their low noise-
level compared o other transisiors.

Noise figure

The noise figure, abbreviated as NF, is a comparison of the
signal-to-noise ratio at the output of a component with reference
to Lhe signal-to-noise ratio at its input. Wide-band amplifiers are
more subject to high noise-levels since they are capable of
including a greater range of noise frequencies. Such amplifiers
also have fairly low gain, and sothe amount of noise compared to
signal level tends to be higher.

Nolse and the plcture

Noise, camried through and amplified by a TVRO, can affect
the picture in several ways. Noise in the chroma portion of a
picture can consist of colored dots or small rectangular streaks
that can vary in intensity. That type of noise is sometimes refermed
to as “confetti” or “sparklies.” The luminance portion of a
picture can zlso show the effects of noise, Noise there appears as
the black and white particles known as snow. Noise in the picture
can be caused by inadequate signal-levels or by electrical inter-
ference that's overriding the signal level. Noise can also affect
the sound portion of the video signal, showing up as mainly as
hiss.

Carrier-to-noise ratio

Abbreviated as C/N, the carrier-to-noise ratio is a comparison
of the power contained in the downlink signal to the amount of
noise, with the result supplied in decibels. Obviously, the higher
the carrier and the lower the noise, the beuer the picture.

Beamwldth

A dish has the capacity to accept some signals and reject
others, although il can not select certain transponders of one
satellite while rejecting the signals of other transponders of the
same saicllite. Instead, a dish has the ability to respond 10 one
selected satellite while rejecting the signals of other satellites.

sakefjite

SELEVISION

That is an important characteristic since all satellites use the
same downlink frequencies. In order for a TVRO system to
process signals from several satellites. it is necessary to re-aim
the dish.

Beamwidih is a measure of a dish’s ability to select the signals
from one satellite while rejecting those from others. The nar-
rower the beamwidih, the more sclective the dish, One of the
advantages of dishes having larger apertures is that they are more
selective,

The shroud

A few dishes an: equipped with & metallic ring mounted
around the perimeter. That ring is called the shroud. Measuring
from a minimum of 6 inches to as much as 18 inches, and
mounied at a nght angle with the surface area of the dish. its
purpose is to block interfering signals from arriving at the sides,

Reception window

A small movemcnt of the dish in any direction, either in
clevation or in azimuth, or both, is equivalent to a large motion in
outer space. As aresulty even a small change in the position of the
dish can produce a weakening of the received signal or its
complete loss. There is, however, a small area, called the recep-
tion window, through which the dish can be moved without
seriously affecting reception. The reception window can be
visualized as being parallel to the dish and located a few feet
away from it. See Fig. 5.
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FIG. 5—BEST SATELLITE-TY RECEPTION occurs when signals are re-
ceived through & small reCepion window.
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WINDOW T

The spherical dish

Although a parabolic dish is the more widely used in TYRO
installations, a spherical dish does have some significant advan-
tages. One of those is that its signal reflection accuracy can be
excellent, with a sharper area of focus than that of a parabolic
reflector.

Also. unlike the parabolic dish which must be precisely point-
ed at a selected satellite, the spherical dish (sometimes also
called a circular dish} does not need to face & satellite directly. In
fact, it can be as much as 20° off of adirect line and still produce 2
usable signal. The result is the spherical dish can focus on several
sateilites simultancously; the focal point for each satellite will. of
course, be at a different location as shown in Fig, 6.

The spherical dish is generally a fixed-in-position type, con-
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sequently its support can be made quile substantial and may be
desirable in arcas where wind leading is a significant factor. I is
also a suitable type where signal pickup from (wo adjacent
satellites is all that is wanted.

The chief disadvantage of the spherical dish, and one that has
diminished its popularity for TVRO systems, is its very long
focal length. often 12 to 20 feet.

DISH SATELLITE A
SURAFACE = 4 <
-t =
5w —se FOCALPOINT
‘-—__‘___
SATELLITE 6 %

FIG. 6—A SPHERICAL DISH can receive signals {from more than one
satellile, with each satsllite having i1a own Independent tocal point.

R e SATELLITES
FOCAL POINT -—

SATELLITE A

Mounts for parabolic dishes

The mount used for a dish has two functions: the first and more
obvious is that it must support the dish, an important considera-
tion but panticularly so in arcas having occasionally strong
winds. The other requirement is that the dish must face a selected
satellite.

The simplest support is the fixed mount. Its chief advantage is
that it is permanently fixed in position, Tequifing no further
adjustment once good signal reception is established. Further,
such a mount can be reinforced so as to (olerate substantial wind.
The most serious disadvantage is that the dish is restricted 10
pickup from one satellite only. In some instances that may be
desirable. as in the case of 3 newspaper using the services of just
one satellite, or acable-TV carth station that communicates with
and receives signals from a designaled satellite. [n some areas
signal blockage by trees or buildings permits the use of one
satellite only.

For the averagc TVRO owner, though, a preferable mount is
the A2/El type. The AZ/El (AZimuth/ELevation) has two axis of
movement: azimuth and elevation. Adjustments in positioning
can be made along either axis and those adjustments can be
handled either manually or by moterized control, at the dish or
remotely. The difficulty with such mounts is that making a
change in azimuth can affect & change made in clevation.
However, with an Az/El mount, the dish can be made to point at a
number of satellites and if a record is made of the positioning
points, moving the dish from one satellite to another is possible,
but tedious.

The most popular mount for TVRO installations is the polar
mount. With the polar mount. just the angle of azimuth needs o
be changed, with adjustments in elevation being made automat-
ically. A support of that kind can be controlted at the dish site or
remotely from the home.

TVRO slte selection

A prime requirement fora TVRO systemis a ciear line of sight
10 a minimum of one, and preferably more. satellites in geo-
synchronous orbit. The dish must have a clear view of a centain
portion of the souihem horizon with no buildings, hills, or trees
blocking the downlink microwave-signals.

A preliminary examination of & proposed site for dish will
sometimes quickly determine if 2 TVRO sysiem is feasible. A
good way to make that examination is to make a preliminary site
averview skeitch as shown in Fg. 7. Note the varicty of factors
taken into account in that sketch. Among the things often over-
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FIG. 7—A SITE SURVEY SKETCH. Hote the varlaty of faciors thal the
survey should accoun? lor.

looked are the connections between the dish and the house. Your
sketch should indicate the length of coaxial cable that needs to be
run from the site (0 the satellile recciver in the home. Make
allowance for the fact that the receiver may be on an upper floor
or in a room not immediately adjacent 10 where the cable enters.
A good installation technique is (0 route all connections between
the dish and the hiuse through PYC pipe that's buried under-
ground. Special sealants are available for closing the entrance
and exit of the pipe to prevent water entry.

Another factor to be considered while doing your site survey is
the fact that the dish will need 1o be supported not only in terms of
weight but also wind stress. Thus, a concrete pad, which in-
volves the mixing and pouring of one or more cubic yards of
cement. is necded.

If a preliminary site survey is satisfactory, the next step is to
use a site lester. The site tester shown in Fig. 8B is one of various
types that can be used. The device looks like & miniature tele-
scope, but it does not have a lens. Insiead, it has an clevation
plate calibrated in degrees, a bubble glass to help you keep it
level, and & built-in compass. The device is used 1o give a prior
indication of what satellites can be viewed and what obstruction
{i.e. tree) removals may be necessary.

Here are some factors to consider when selecting a site. Not
only must the dish have a clear line of sight to the satellites, but
there should be ne overhead power-lines since the electrical noise
produced by those can override the signals. The selected sile
should be clear of existing underground installations: phene
lines. power lines, storm drains, elc. Itis also advisable 1o check
with municipal or township authorities to leam if there are any
restrictions on satellite-dish installation. In some instances, it
may be neeessary to obtain the cooperation of neighbors for ree
removal Of site clearance,

Following pickup by the dish the signals will be processed by
equipment mounted on or ncar the dish, but ultimately the
signals will need to be brought into the home. The maximum
distance between the dish and the home should be about 300 feet,
but remember that the shorter the cable. the less the signal loss.
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FIG. 8—IF THE RESULTS of the site survey are sailstactory, Lhe next step is
to use & sile jester auch as the one shown here.

There is always the possibitity of microwave telephone-inter-
ference since phone companies operate over the same frequency
range as satellite-TV signals. That is not a problem, unless the
dish site is in the path of such transmissions.

In addition o the information given by the site tester, it is
necessary to know the azimuth and elevation heading of the
various satellites for any particular dish site. That information is
often available in the form of a computer printout from dish
manufacturers. There are also commercial services thal supply
such data. The azimuth and clevation readings, plus the informa-
tion from the site tester. will give you a preliminary indication of
which sateilites will be available at the selected site.

Foundation types

We mentioned earlicr that a concrete pad or foundation is
required in a TVRO installation. There are several types of
foundations. One type consists of a single slab of reinforced
concrete {sce Fig, 9). [ts advanlage is that it distributes the weight
of the dish and the forees pushing against it over a large area. The
slab mount may be necessary in area where the soil is loose or
where there {s 2 drainage problem. When installing that type of
foundation, it will be necessary to construct forms to hold the
cement and it is also advisable 1o use a gravel base before pouring
the cement. The single pole support of the polar mount must be
imbedded in the center of the cement slab and must be absolutely
vertical, The depth of the pole in the cement should be at least
two fect. As the pole is pushed into the gravel base and as the
cement is poured, make repeated checks of the pole using a large
bubbie glass 1o make sure the pole is vertical. The concrele base
itself has no kind of orientation. Its only functions are to supply
support and rigidity for the mount.

After the cement has been poured, it should be allowed to
cure. The cerment should be walered lightly about once or lwice a
day, but the dish should not be mounted. preferably for a week.
How fast the cement will cure will depend on the ambient
temperature and moisture content of the air. Cement should not
be poured if there are predictions of rain.

Another type of foundation is the pier mount, shewn in Fig.
10. A pier mount is used where a low frost line prevents the use of
aslab. An X-frame consisting of a series of wooden beams can
be used as a dish support, supplemented by a concrete pad. The
footing supplied by the pier resists movement in any direction.

The choice of the type of foundation is often dictated by
conditions at the sight. If the site is very rocky it may not be
possible to drill pier holes and so a slab foundation may be
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necessary, especially since it can be poured directly over rock.
If you need help in installing the foundation, some small
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FIG. 9—A SINGLE SLAB concrets loundation for 8 polar mounted satellite
dish.

contractors who are experienced in working with house founda-
tions can be consulted and in some instances they will take on the
job. In addition. manufacturers of dishes often supply sugges-
1ions about dish supports, complete with plans and dimensions.

The dish and its environment

A dish is not an object that can be readily concealed. For that
reason Lhere may be some apprehension on the part of family
miembers or neighbors about its appearance. The usual location
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FIG. 10—PER MOUNTS can be used where 8 low frost [ing makes using 8
slab loundation impractical.

for a dish is somewhere near the rear of the house, gencrally inan
area that isn't otherwise used. A dish can be situated in a tre¢ or
shrub area provided that none of those obstruct the front of the
dish as it sweeps through its arc.

From a low-noise viewpoint, the higher the dish is in the air,
the better. There are instances of roof mounts, but generally
those are in commercial appiications. The roof must be strong
enough not only to support the dish but the wind force to which
the dish is subjected. Such instailations require (he approval of
town or city authorities. In some instances it may be necessary to
obtain a variance to avoid violating local building codes. R-E
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Satellite
 Receivers

Along with the satellite dish, antenna, and
downconverter, the satellite receiver is an
important part of any TVRQO system.

THE SATELLITE RECE!VER 1S ONE OF THE FEW PARTS OF A TVRO
system that is located indoors. [t's main function is to convert
signals from the LNA so that they're compatible with your TV or
video monitor.

One of the first specifications thar you'll aotice about the
receiver is the number of channcls it can receive. A recciver with
24-channe! capability is best, even though not all satellites have
24 transponders (somc are equipped with 12 or even fewer).
There are some satellite receivers designed for single-channcl
input. Those are called dedicared satellite receivers and are not
for general home use. (They are usually used commerciaily to
pick up, for example, news from one satellite or programs from a
cable company's single satellite.) The use of a dedicated satellite
receiver does have its advantages. though. Because you only
warnl 1o receive ane channel, 1he receiver is a fixed-wned type.
So the tuning control, once set, seldom requires readjustment. A
fixed moun for the dish is generally used with such receivers, so
once the dish’s azimuth and elevation are set to focus on a
particular satellite, adjusiments arc no longer required.

The second type of receiver {(and the one commonly used with
in-home TVRO systems) is known as a frequency-agile saicllite
receiver because it has the capability of tuning from one channel
to the next. Such a recciver is shown1in Fig. |

Tuning frequency-agile recelvers

The first step in tuning the in-home satellite receiver isto make
sure that the dish is facing the selected satellite. Then you must
select (using a rotary dial or a pushbutton selector) one channel
from among the 12 or 24 offered by the satellite.

Radis
Eleclronics
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The receiver will also be equipped with a control (usually
labeled v/H or VERT/WORLZ) that lets you select between signals
that are vertically or horizontally polarized. Although the polar-
ity of rnany channels are published. using the v/ control is so
guick and easy that you may nol want to bother using the
published information. No matter whal. you’ll be right half the
time!

The double-conversion recelver

The output of a C-band LNA counsists of audio and video
signals that are frequency modulated onto a microwave carrier in
the downlink frequency band (3.7 t0 4.2 GHz). From there they
are fed either 1o an external downconvener or directly 10 a
receiver.

In the double-conversion (or dual-conversion} receiver, there
is no external downconverter—the signals are brought directly
from the LNA into the receiver as shown in Fig. 2. In that
arvangement. all of the downconversion is handieddirecily in the
receiver tself. That's a bit of a disadvantage—bringing the
microwave signal from the antenna 1o the receiver requires spe-
cial. expensive coaxial cable. Signal losses become very critical.

The first downconversion is accomplished by a2 mixer/local
oscillator arrangement. The first mixer is used to heterodyrie the
downlink signal and the first-local-oscillator signal, producing
an [F of 1100 MHz. (Heterodyne means to mix two frequencies
together to produce sum and difference frequencies.) The selecs
tion of the IF or Imtermediate Frequency is arbitrary and is a
manufacturer’s choice. but 1100 MHz is typical.

Like all IF stages. the first IF is an active filter. and supplies nol
only selectivity but gain as well. Although the diagram shows a
single block. the IF section consists of a number of stages.

K

FiG. 1—SATELLITE TV RECEIVER. Features of thi# unit (KLM Sky Eye
viiX)include variable speed scanning for tash scanning of the satellilas or
trame-by fram# viewing of each of the 24 transponders of a saiellite. Note
that this receiver uses an gxiernal downconverter, shown baside il

-
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FIG. 2—A DUAL-CONVERSION SATELLITE RECEIVER takcs the 4-GHz
input from the LNA and uses iwo [0Cal-0sCitlalor mixer combinations to
convert it to 8 70-MHz signal that is then demodulated.

The bandwidth of 1he modulating wavcform for both the up-
link and downlink signals is 36 MHz. Technically. that should be
the bandwidih of the [F stages. But in many receivers. the
bandwidth is restricted to 28-30 MHz. There’s a good reason for
doing that—it results in an improved signal-1o-noise ratio (S/N).
By narmowing the bandpass of the IF, noise on the outer limits of
the bandpass is rejecied. At the same time the gain of the [F
amplifiers is increased because of the naower band. However.
in narrowing the bandpass of the IF, some picture quality is
sacrificed. But because of the increased S/N, that’s atradeoff that
scems worthwhile.

Following the 1100-MHz [F section, the signal is sent to
another mixer/iocal-osciliator circuit, known appropriately as
the second mixer/second local escillator. The local oscillator
here is a1 a frequency that is 70 MHz higher than that of the first
IF, namely 1170 MHz, The outpwut of this circuit is @ second [F of
70 MHz. As we'll see shortly, that is the same frequency as the
output of an external downeonvertet.

In a double-conversion arrangement, the change in carier
frequency is accomplished in two steps, with both of these steps
taking place in the in-home receiver. While the double-con-
version setup does make use of 1wo local oscillators {a first and a
second). only the first local oscillator is tunable. Since the IF
remains the same for any of the 24 channels tuned in, the second
local oscillator is a fixed-tuned type.

While this type of double-conversion receiver eliminates the
need for an extemnal downconverter, we have a probiem of bring-
ing the microwave signals in from the outdoor LN A—because of
the very high frequencics of those signals, cable losses become a
serious proble m unless special, expensive coaxial cable is used.
Therefore. dual-conversion receivers that use external downcon-
veriers are much more popular.

External dual downconversion

Even though the Jownconverting circuitry is locaed in a
separate. externally mounted component. we can {and will) still
think of the satellite-receiver/extemnal-downconverter system as
an integrated unit. The first part consists of dual mixers/local-
oscillator €ircuitry and the second part consists of demodulators
and amplifiers.

The only major difference between this type of system and the
system that we looked at previously is that it's housed in two
separate cabinets, one of them outdoors. In a typical sctup, the
dish-mounted downconverter first changes the downlink band
from 3.7—4.2 GHz to 850 MHz and then, using a second local
oscillator/mixer arrangement. has another downconversion step
resulting in a 70 MHz carmier. That setup is shown in Fig. 3. That
70-MHz IF output is then brought to the in-home receiver using
standard RG-59/U coaxial cable. That’s the real advantage of this
system. (Remember the problems we had with the coaxial cable
when all downconversion was handled indoors.)

70 MHz
G IF TO
GHe FROM SATELLITE
_LNA IF RECEIVER
-+ MIXER B50 MMz i ]
TUNABLE e
LOCAL T%EEE
LOCA
OSCILLATODR OSCILLATOR

FIG. 3—BASIC ARRANGEMENT of dual-downconversion Companent,
mounked outdoors.

Single downconversion

Another popular receiver used today is the single-downcon-
version type, as shown in Fig. 4. In that type of system, all of the
downconversion takes place in an externally located component.

A disadvantage of single-conversion receivers is that of image *
signals that can be produced by the single downconversion

DOWNCONVERTER SATELLITE RECEIVER

F DC LINE] POWER
SUPPLY

LDCAL OSC, -
TUNING

FIG. 4—IN SINGLE-CONVERSION SYSTEM using an &xternal downcon-
verter, the [ocal oscillator is luned by DC voltage from a power supply In
the satellite receiver.

process. To minimize that possibility. single-Conversion satellite
receivers may be equipped with an image-reject mixer.

Tuning

In an ordinary (superheterodyne) AM or FM receiver, tuning
is done by varying the frequency of the locat oscillator and the
RF amplifier (if present). For satellite-signal reception, the LNA
can be considered to be the RF amplifier, but it's not tunable. As
shown in Fig. 4. tuning is done by changing the local-osciliator
frequency by varying its DC voltage. The local osclllator, then, is
alsp known as a voliage-controtied osciltator (VCO). For double-
conversion units. only the voltage of the first local oscillator is
changed, as shown in Fig. 5. While the IF of 70 MHz is close to
the frequency of one of the low-band VHF channels. it is not
suitable as is for input to the antenna terminals of the TV receiver
because the video is frequency modulated—it is incompatible
with NTSC standards.

To meet the processing requiremens of the television receiver,
it1s first necessary (o recover the original baseband signals, and
then to remodulate them. using frequency modulation for the
sound and amplitude modulation for the video. The carrier
frequency selected is usually thatof VHF channel 3 or channet 4.

During the uplink transmission process, a ditiiering technique .
was used, a method of pre-emphasizing the higher-frequency
componcnts of the video signal. Its function is to compensate for
a characteristic of video demodulators. whose noise output is
greater at the upper end of the video band. Because the dithering
technique shifts the 6-MHz satellite signal up and down the 36-
MHz satellite-transponder spectrum (thus spreading out the
transmission energy over a wide frequency band), it also can
reduce the interference to/from temestrial microwave links. To
counter the effects of dithering, a video de-emphasis filter cir-
cuit, called a clamp, is used, Clamping is essential to prevent the
picture from flickering at the rate of 30 Hz.

The audio signals
Just as a terrestrial TV signal uses a subcarrier to cammy the
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colorburst signal at 3.58 MHz. the subcarrier technique is also
used by the downlink transmission. The sound subcarriers can be
at 5.6. 5.8, 6.2 or 6.8 MHz. The satellite receiver will be
equipped with a control 10 permit subcarrier tuning by means of a
tunable audio demodulator. The sound output will be mono. but
sierco can be had through the use of a pair of audio demod-
ulators. one for left channel sound. the other for right ¢hannel
sound. Some receivers. such as the one shown n Fig. 6, are
equipped with a pair. Others requireé an add-on component.

The audio demodulators are equipped with filters so as 1o
select the comect audio subcarmier. The frequency range of the
audio is from 15 Hz to 15 kHz. comparable to that of terrestrial
FM broadcasts. Some satellite transponders supply audio infor-
mation only and that is always stereo.

Aemodulation

The demodulators recover the original video and audio base-
band signals, and these are then remodulated inthe proper NTSC
format onto either YHF channel 3 (60 MHz-66 MHz) or YHF

0C TURING
VOLTAGE
TO DOWNCONVERTER
70-MHz IF
FROM DDWNCONVERTER
] i g, il RECEIVER CHASSIS 1
1 1
1l T0-MH2 IF i |romuHuiE IF AMP
| *{ IF MDOULE MODULE "1 MDOULE ’]i
)
1 TUNIKG/AFC VOLTAGE :
: I
PoweR|1s voe :&:6% _] |
I SUPPLY \pin MODULE :
| s | AUDID 1
s L L e TUNINGE 4
78 val l
4 o CONTROL
AUDIO VIDED CONSOLE
ouT il e -
i
T0 AEMOOULATOR
120 vAC
B0 Hz

FIG. 5—THE-BASEBAND SIGNALS ARE RECOYERED signils prior to
remodulstion

SELECTS AUDIO-SUBCARRIER
FREOUENCY WHEN AUDIO-SELECT
1S 1N TS VARIABLE POSITION

POLARITY SKEW FINE TUNING
ALLOWS MINOR CHANGES  FOR vIDED
OF LNA POLARITY AND AUOIO
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STRENGTH
WMETER

NARROWAIDE POLARITY TRANSPONDER
AUDIO FILTERS SELECTOR SELECTOR

SELECTS 62 OR 6.8 MH;
AUD10 SUBCARRIER
OR YARIABLE

FG. 6—FRONT PANEL CONTROLS of satellite recalver.
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channel 4 (66 MHz—72 MHz}. The output of the remodulator is
connected to the antenna inpul terminals of a television receiver.

In some instances. the satellite receiver and the remodulator
are integrated, forming a single unit. However, there are some
satellite receivers not equipped with a remodulator. The inte-
grated type is obviously more convenient.

Sab

Features

You cannot say that satellite receivers are all alike any more
than you can say that all hi-fi receivers are alike. Let's look at
some of the differences in the features of satellite receivers,
starting with tuning.

Various luning methods are used in satellite receivers. Con-
tinuously tuned dials are available as are detent or click-stop
types. The dial can simply be a rotary type with channel numbers
around the knob. 11 could also be a linear. illuminated slide-rule
type marked with channel numbers. (To avoid crowding, only
even of odd-numbered channels from | 10 24 may be indicated,
but that does not mean all the channels cannot be received.)

Some receivers will offer a digital readout of the channel
number. And some offer a tuning meter that indicates signal
strength. The tuning meter is helpful in several ways. If the
satellite receiver uses continuous tuning {as opposed 10 detent
tuning). it can aid in tuning accuracy indicating when maximum
signals arc being received. It can also be used to help peak (he
signal when making azimuth and elevation adjustments of the
dish. If the receiver isn't equipped with a tuning metcr. the
picture. as seen on the television screen. can be used instead, but
the tuning meter is a much betier approach. The wining meter
also supplies an indication of the comparative signal strengths of
the various transponders.

A Surface Acoustic YWave (SAW) filter is used in modu-
lators. receivers, demodulztors, converters, decoders, and sig-
nal processors. The advantage of a SAW filter is that il is capable
of delivering an almost ideally shaped IF bandpass waveform
(see Fig. 7) to the input of the video demodulator, without the
need for special alignment. At all operating frequencies and
bardwidths, SAW filters can have a very flat response over the
passband region. with a variation of less than = .5 dB. The
problem in using a SAW filter s that it has a high insertion loss,
usually around 30 dB. but that can be overcome through the usc
of additional IF amplifier stages. The use of a SAW filter, plus the
need for extra stages of IF amplification, adds to the cost of the
receiver, but the result is pictures that are less noisy and have
greater freedom from interference. Unlike other filter types,
SAW filters do not require fine tuning or adjusiments.

SAW filters are made on various piezoeleciric substrates, the
two most common being lithium niobate (LiNbO3) and ST-
quanz. A major advantage SAW filiers over L-C filters with
comparable shape factors is that SAW filters fit easily on a
printed-circuit board because they are small and are packaged in
sealed containers.

There arc two major types of SAW filters. The first is a SAW
transversal filter. Those filters can be designed over a wide range
of center frequency, bandwidth and temperature requirements,
have excellent passband behavior and stopband rejection. They
can be used in a wide range of signal-processing applications.
The second type is a SAW resonaior filter. They are used for
narrow-band circuitry in the 30-MHz to 1-GHz (or higher) range.

Video-output terminais are often included in the satellite
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FIG. 7—=SHARPNESS OF RESPONSE of SAW filter used in an IF stage.
Note the center fraquency of 70 MHEZ.

receiver. That's important if you plan to use the baseband audio
and video signals for your VCR, for example. The cutput imped-
ance is usually 75 chms and can be handled by coaxial cable such
as RG-59U. From that terminal, the signals can be led into an
external modulalor. or, as an altemative, supplied 10 8 vid-
eocassetle recorder. Since these units are equipped with a modu-
lator section. the use of a separate modulator will not be
required.

The receiver may be equipped with a baseband-signal-level
controt. The signal level should be | 25 volts. peak-l0-peak. A
simple way of adjusting that control is to display a picture on the
TV set and then sel the control for the besi results. If the picture
tears or skews, the signal level is too high. If the picture seems to
be weak. the video signal level is inadequate. [n either case,
vaitation of the control should impreve the picture.

The channel-callbration control isoften mounted on the rear
apron of the receiver. It is used to make sure ning is correct.
regardless of the quality of the picture. When making adjust-
ments. the channel-calibration control takes precedence. Itis the
first one adjusted. Once tuning accuracy is established, make
signal level adjustmeuts if required.

Remote control is a feature that some satellite receivers come
equipped with. Being able to select any one of 24 transponders
from your chair is certainly a convenience. It isn’'t necessary, of
course. but.

The line tuning coantrol is used for producing a peak picture.
However. it is difficult to adjust the 1uning control and get
observable resulis unless you have a test pattern io look at.
Motion in the picture makes peaking very difficult.

A video-inversion swilch can be useful. Some satellites use
signal scrambling in an effort o make sure that only paying
subscribers of cable TV can waich their programs. One way of
doing thal is to invert the video signal. Some satellite receivers
are equipped with 8 decoder which is, in cffect, a video inverter.
The video inverter is useful only if signal inversion is the type of
scrambling used.

Speed scanning is a method in which satellite channels are
tuned in automatically. Scanning can be single-speed or (wo-
speed. With single-speed scanning all the channels are dis-
played, successively at a constant rate. The problem with this
type of scanning is that there may not be enough time (o view a
piciure and make a decision to walch or to manually override the
scanning action. As a solution to this problem some satellite
receivers have two speed scan, 8 technigue in which the scanning
action becomes much slower when tuning across an active chan-
nel, supplying the opportunity for a longer look at the picture.
Scanning is much more rapid between channels.

Audio selection is desirable because there are four basic
formats used by satellite transponders for the transmission of
audio signals. Those include mono (single channel) sound, ma-

trix stereo, discrete stereo, and multiplex stereo. However, the
sound, whether mono or siereo is vitimately delivered to a
television receiver, but that receiver most likely has only single-
channel capability. Further, television sound is not only meno
but, with most TV's, it has exceptionally poor quality. However,
there are several ways of overceming the sound limitations of the
TV sel. The decision to transmit mono or stereo audio is not
determined by the transponder, but is decided upon at the time of
transmission of the uplink signal.

Stareo synthesizer

Even if a satellite’s transponder transmils only mono. it is
possible to change it into a synthetic form of sterco by using an
add-on stereo synthesizer. However, stereo sound isn’t automal-
ically hi-fi scund, but is a step on the way to achieving more
realistic sound. Used along with a hi-fi system, the synthesizer
can yield good resuls.

Stereo processor

A sterco processor is anothet TVRO add-on component. Un-
like the slereo synthesizer. it is capable of supplying true ster-
eophonic sound (as long as the satcllite is transimining stereo
information). A stereo processor may also be equipped with ane
or more headphone jacks, permiiting listening privacy.

The tuning range of the processer is from 5.5 MHz 10 8.0
MHz, permitting the selection of any of the audio subcarriers of
the downlink signal. In some slereo processars, the IF band-
widih is selectable and can be either |50 kHz or 500 kHz. With a
narrow bandwidth. gain is increased—that’s desirable under
conditions of low-signal strength. At the same time, the narrow
bandpass reduces the noise level. some musical information can

TWO-CHANNEL SOUND. Some receivers can have siereo capability added
1o them through the addilion of an external sterec demodulator.

be lost. Conversely, a wider bandpass means gain is lowered, the
noise level may be higher, but all of the music will be heard.

Tunable audio

Since. with terrestrial TV, sound is an automatic accompani-
ment of the picture, the concept of tunable audio may iuitially
appear to be somewhal sirange. With a satellile receiver
equipped with a wnable audio feature it is possible o listen 10 a
musical program withoul watching a picture. The audio-tune
control on the front panel of the satellite receiver can be used to
optimize sound pickup or for the selection of a sound-only
program available on some transponders,

Remote control

[f you have a fixed-mount dish. you don’t have to worry about
adjustment—once you have the azimuth and elevation set and the
dish is focused correctly on a desired satellite. With the polar
mount. the dish can be aimed either at the dish site or from the
home. Dish position control from the home is the more desirable
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TABLE +—VIDEO SATELLITES

Posillon Existing Mid-84 Late-84
143°W F5 F5 F5
L3g°W FIR F1R F1R
134w G1 G G1
131°W F3 F3 F3
127°W D4 D4 04
123°W W5 W5 W5
119°W F1/F2 51 S1

M25W AC3 AC3 AC3
114W A3 A3 A3

1125'W AC2 AC2 AC2
109w AB AB AB
106"W GSA1
104°W AD1 ADt AD1
103°W GSA2
99°W W4 W4 W4
95°W T302
95w D1/D2 D1/D2 D102
91"W W3 W3 W3
87w D3 D3 D3
8w Fa F4 F4
79°W wi2 wif2 wir2
75W Tag T301 TN
74'W G2 G2
72°W F2R F2R
TO'W 52

Note: Satelites are denfified as loliows:
A = ANIK (Telesat Canada), D = COMSTAR (Comsat),
F SATCOM {RCA American), G = GALAXY
{Hughes), GS -~ GSTAR(GTE) 5 = SPACENET (GTE
Spacenel). T = TELSTAR (AT&T). W = WESTAR
{Western Union)

not only for convenience, but also for quick and accurate adjust-
ment from one satellite to another.

The remote control umit is a memory device. Once the position
of the dish has been entered into the memory, the dish can always
be made 1o relum to a specified position.

Since more satellites are being lofied (See Table | for a list),
the remote control memory should have a capacity exceeding that
of the present sateilite population. It is possible to get a remote
dish-control console that can program and secall up Lo 30 satellite
posilions. The component muy also have a digilal selection and
readout panel to keep the viewer advised of the dishes position
during programming. recall. or manual eontrol. Other features
could include single-knob polarity control and full east-west
manual control with travel readout.

Switching

TV receivers are now being used as display devices for a
variety of video products including terrestrial TV broadcasting,
satellite TV, videcocassetic recorders. videodisc plavers, and
videogames. Switching from one of these program sources to the
other can be bothersome because of the tangle of wires that is
sure 1o resull when you stan switching cables from one unit to
another. An alternative method, and an easier one, is (o use a
video switcher. The simplest is an A/B swilcher, but that has only
a two program source ¢apability (for swilching between cable
TV and your satellite receiver, for example). A better add-on
component would be a switcher that can handle four. five, or

. _H"

SOME RECEIVERS, such as the one shown hers. 8¢ intended ior dedi-
cated operation. They are sel at the tactory for only one transponder,
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even more different signals.

Video switchers are passive devices and all of them have a
cerain amount of insenion loss, that is. they will produce some
small decrease in signal strength. For the average signal source
that has adequate level that's not a problem. But for marginal
signals it may mean the difference between a viewable and anon-
viewable picture. There may also be the possibility of signal
ieakage from one program channel to another. so good channel
isolation is essential.

The television receiver

For a TVROsystem. the television receiver is the final stepina
long link of components, starting with the dish, the [ced. the
LNA. the downconverter, Lhe saiellite receiver, plus the possible
inclusion of some add-un devices. The total cost of a TVRO
setup depends on a number of variables, beginning with the type
and size of the dish, but ¢an casily be several thousand dollars or
more.

Although it isn't generally regarded as sueh, the television
receiver is an integral pan of every TVRQO arrungement. Possibly
becausc of the cost of 2a TYRO instaltation, the usual endency is
to “make do’* with the existing TV se1. Whether such a decision
is a wise one or not depends directly on the TV recciver. A
satellite system can deliver superb pictures with @ guality com-
parable to that of a studio moniter. The TV set should have good
field interface and good horizontal and venical resolution. Con-
necting 2 TVRO system to a television receiver having poor or
just average picture quality just doesn’t make economic sense. A

RECEIVER |— AMPLIFIER o[ TV'S
VIDED

FIG. 3—IF A NUMBER OF TV SETS e lo be connected to the remodulator,
or remodiulaior-equipped satellite receiver, 8 line smplifier may be re-
quired. The line amplitier connects 10 & signal splitter whose oulpul feeds
ihe anfenna Input lerminats of the TV sets

AUDID o
SATELLITEl ™ pewonutaton [+ (N b seLiTTER [T 10

TVRO can also be used with a projection unit or a monitor.

Multiple-set operation

The output of the remodulator in the satellite receiver is the
equivaient of a VHF channel 3 or 4 signal. That signal can be fed
into one or more television reccivers with the help of a signal
spliter. a type of balun, a balanced-to-unbalanced transformer.

If the output of the satellite is to drive a number of TV sets, it
may be necessary to use a line amplifier insened between the
satellile receiver and the inpul to the television sets. The outpul
of the line amplifier is brought into the spliter and from the
splitter to cach of the TV receivers. (Sce Fg. 8)

One of Lthe problems in connecting the satellite receiver lo onc
or more lelevision sets is that while the output of the receiver is
75 ohms. the input to the VHF terminals of a ielevision receiver
can be cither 75 chms or 300 ohms. For 75-ohm inputs coaxial
cable is used: for 300 ohm inpuls twinlead is required.

Unionunately, there is no standardization and so 1he input al
the VHF antenna terminals can be either 75 or 300 ohms.
Therefore. Lthe inpul to the signal splitter will be 75 ohms but its
oulpul may present a problem. You will need an output for every
television set 1o be used. But not all the outputs wiil be the same.
it depends on 1he input impedance requirements of cach ielevi-
sion set. R-E
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cedhorn
To Receiver

Getting the satellite-TV signals from the dish
to the receiver is not a simple matter. In this
article, we'll look at the components between
the dish and the receiver, including the
feedhorn, waveguide, LNA, and

downconverter, and the important roles they
play in a TVRO system.

WE VE ALREADY LOOKED AT THE DISH, AND SAW THAT IT5 JOH IS
to gather 1he signal from a satellite and focus it on a feedhorn.
The feedhom is the first of a series of important stages in the
processing of a satellite signal for usc by a satellite receiver. In
this article we'll be looking at those stages—the feedhorn. wave-
guide, LNA. and downconverter—and see how they work and
why they are so important.

Feedhorns

The relationship between the dish and the feedhorn is very
straightforward. The dish must collect as much signal energy as
possible and focus as mueh of it as possible onto the feedhom. In
turn, the feedhorn must “see™ the maximum surface area of the
dish—not too much or oo litle.
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There arc several differcnt feedhom arrangements. The mos
popular and widely used is the prime-focus feedhom, so-called
since the feedhomn is placed directly at the focal point of the
signals. Thal is an easy. economicai amangement. but it does
mean that the positioning of the feedhom with respect to the dish
is critical. Misalignment degrades the signal-to-noise ratio.

The entrance to the feedhorn may be equipped with a series of
concentric rings. Such a prime-focus feedhorn is known as a
scalar fecdhorn {see Fig. 1) and the rings are used to help direct
microwave signals that are in the general area of the feedhom into
the opening of the waveguide. Most of the encrgy refiected by the
dish comes from the inner three-fourth’s of the surface area, thus
the arca of the dish nearest its perimeter is the least effeciive in
terms of signal reflecting. That doesn’t mean that that area of the
dish is wasted. for it does work as a shleld against the pickup of
thermal noise. The advantage of the scalar feedhorn is thau it
gathers more signals from near the perimeier of the dish.

Another type of feedhomn amangement is known as a Cas-
segrain system sce Fig. 2). [t uses two reflectors. One of those is
the dish itself, with another. secondary reflector positioned at the
focal point. That second reflector has a surface in the shape of a
hyperbola and because of its shape it is called a hyperboloidal
subreflector. The subreflector. positioned at the focal point of the
dish, reficcts the signals it receives from the dish through an
opening in the center of the dish, to the LNA. which is mounted
at the rear of the dish.

A Cassegrain system has a higher ratio of dish gain to tem-
perature and in that respect is superior to the prime-focus
feedhotn, but the system costs more and is more difficult to
adjust. However. a prime-focus feedhom does supply beiter side
lobe performance. Since the secondary reflecior is in the path of
incident signals from a satellite there 1s a certain amount of signal
loss, which is known as aperture blockage.

SCALAR FEED

CIRCULAR
WAVEGUIDE
DOWNCONVERTER

FIG. 1—A SCALAR FEEDHORN is m prime focus leedhorn whose entrance
features concentric rings to help gsther the reflecied signal.
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F1G. 2—IN THE CASSEGRAIN SYSTEM. the signal is reflected through an
opening In the ¢anter of the antenna t¢ the LNA, which I$ mounted in Lhe
redr,

There are various ways of overcoming the design faults of the
Cassegrain system. One technique is to use a larger dish to
compensate for aperture-blockage losses. The Cassegrain sys-
tem is used in commercial applications, but rarely in home
TVRO's.

Wavequides

Just as the signals picked up by a TV antenna need to be
delivered to the input of the TV receiver, so must the signals
concentrated at the feed be delivered to an antenna (remember,
the dish itself is just a reflector, not an antenna). That is the
opposite of TV broadcasting in which the signal is picked up by
the antenna and then delivered to a receiver. In satellite TV, the
signal is first delivered to the transmission line, here a wave-
guide. and it is the waveguide that supplies the signal to the
antenna.

A waveguide is used instead of coaxial cable or twin lead since
it performs mare efficiently at microwave frequencies. Thus, it
has & lower diclectric loss than coaxial cable. In coax, the
dieleciric is a plastic material; in waveguide it is air and air has a
very low amount of signai loss in the GHz region.

As the frequency of a current is increased, it tends to flow
closer to the surface of its conductor. That is known as skin
effect, and because of it the current behaves as though the volume
of the conductor had been reduced. A waveguide is quite like a
solid conductor, except that the unused inner poruon of the
conductor has been removed. In appearance it resembles 8 nec-
tangular or circular pipe as shown in Fig. 3. The waveguide not
only confines the signai but protects it from external electrical
disturbances.

Technically, the entire lengih of wave guide used to conduct the
signals to the antenna probe is the feedhom, but through com-
mon usage the word feedhom is often used to indicate the
entrance area of the waveguide, or the signal focal point.

1 ~,

N
S

F ] [}

FIG. 3—A WAVEGUIDE may ba cylindriCal, a8 shown Ina, or rectangular, as
shown in b.

Impedance

Just as it is for coaxial cable, twin lead, and all other types of
transmission line, the impedance of a waveguide is a function of
its construction. The impedance at the entrance 10 the wave-
guide, the feedhom, is referred 10 as the open air impedance of
the waveguide. For maximum transfer of signal encrgy, the open
air impedance of the waveguide should match the impedance of
free space. That can be done by flaring the waveguide at its end.
ah arrangement that is sometimes called a homn antenna, or more
simply (and more correcily) a hom, Actually, the hom is a
transformer or impedance-matching device. Homs are available
in various shapes, but most often they are cones or pyramids.

The antenna

The antenna (see Fig. 4) is inside the waveguide at the end
farthest from the focal point. Because of the extremely shon
wavelengths involved, the amenna. sometimes called an antenna
probe or simply a probe, is quite small, measuring about 1-inch.
The antenna is connected to @ small section of coaxial cable for
input to the LNA. The coaxial cable used is an unbalanced type
whose cenier or "hot™ lecad is connected to one end of the
antenna, while its “cold” or ground lead is attached to the metal
fiame of the waveguide.

The antenna probe {s cut so that it is broadly resonant at the
downlink C-band frequencies. lts length and shape are critical
since it must favor satellite signals over the wide-band noise
that's at 8 much higher level.

Signal polarization

The process of signal selection begins with the antenna probe.
Ifa particular satellite is equipped with 24 transponders and ¢ach
of those is functioning simultaneously, 24 different ¢hannels of
programming will be delivered to the antenna.

IT 24 channcls are delivered to the antenna, 12 of those chan-
nels will be horizontally polanized; |2 will be vertically polar-
ized. There are various techniques that can be used for separating
vertically or horizontally polarized signals.

One simple method is 1o rotate the antenna probe so it is
positioned cither vertically or horizontally, which can be easily
donc using a serve motor that's conmollable from indoors, A
dual-polanzation anwenna feed can also be used. That type of
feed uses the principle of Faraday rotation in which an axial
magnetic field is applied to a waveguide containing ferrite mate-
rial. The ferrites, made of zinc oxide, manganese oxide, ferric
oxide, and nickel are used in a circular waveguide, with a
current-carrying coil wound around the ferrite. The magnetic
field around the coil can change the polarization of the signal.

Of course a pair of antenna probes can be used—onc for
horizontally polarized signals, the other for vertically polarized
ones—with the probes mounted at right angles. Switching from
one probe ta the other is a simple matter.

Another method for the selection of polarized signals is to use
a dual-section LNA, with onc section for vertically polarized
signals: the other for horizontally polarized.

The LNA

The signal from the antenna probe is delivered via coaxial
cable to the low-noise amplifier (LNA), a solid-state amplifier.
The LNA is mounted in some son of waterproof housing since it
is located outdoors, usually as part of the feed system. A broad-
band, non-tunable amplificr, an LNA has an overall amplifica-
tion factor of about 100,000.

The LNA not only amplifies the signal but any noise delivered
to its input. In additton, the LNA generates some noise of its
own. LNA’s are rated in Kelvins (formerly called degrees Kel-
vin), and the lower the raling. the lower the noise supplied by it.

Another important LNA specification is the ratio of signal
level to noise level. G/T, and is known as its figure of merit. The
noise developed by an LNA can be expressed either in Kelvins or
decibels.
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LNA nolse figure

If an LNA has a noise figure of 1.5 dB, that means that it will
add 1hat amount of electrical noise to what’s present at the input.
However, noise level and LNA gain are independent; the nojse
level does not affect the gain, which is more dependent on
frequency. Thus. an LNA having a noise figure of 1.5 dB couid
have & gain variation of as much as 5 o 6 dB a1 different
frequencies. Specification sheets thal indicate a single gain fig-
upe usually supply the optimum one. In some, the gain is indi-
cated as a range; possibly from 47 to 53 dB. When the gain is
indicated as a number, such as 100,000. that is a power ratio and
is 100,000 to 1, which is equivalent to 50 dB.

Noise factor

The noise factor of an LNA, 1, is the ratio of the signal-to-
noise al the input compared to the signal-to-noise at the output.

INSIDE CONDUETOR ACTS
AS 174 A ANTENKA

QUTSIDE OF COAXIAL LINE ATTACHEQ
TG BEOTTOM OF GUIDE

FIG. 4—THE ANTENNA. or antenna ptobe, ls localed at the end of the

waveguide and Is cul to ba resonant st 1he C-band downlink requancies.

Other LNA's

LNA’s ordinarily use two different types of transistors—GaAs
FET's and hipolar transistors. There are two other types of
LNA’s, but those are not used in home TVRG's. One is the
uncooled parametric amplifier. [t is more expensive, but capable
of producing less noise than an ordinary LNA. That amplilier,
also known as an electronically cooled preamp or a non-
cryogenically cooled preamp. is essential in areas where the
signal level is too low to satisfactorily drive a GaAs FET preamp.

The most expensive of the LNA's is the cryogenically cooled
parametric amplifier. ordinarily used in military or industrial
installations. The name of the amplifier is derived from the fact
that it is cooled almost to absolute zero. A complex amplifier, it
requires constani maintenance.

with an overall gain of about 100,000,

The need for downconverslon

The only change made by an LNA is in signal amplitude. The
frequencies presented to the Input of the LNA are the same
[requencies that are delivered at the output. Those signals could
be delivered via coaxial €able to a satellite receiver in the home,
for subsequent input to a television set.

Al one time that was indeed the procedure that was followed .
However, because of the fact that the frequencies involved were
so high. ordinary coaxial cable could not be used because of
excessive signal loss. Instead, an expensive cable, called heliaz,
was used.

These days. o reduce costs, the downlink signals are supplied
1o a downcanverter that, like the LNA, is mounted on the dish
structure. Thus, like the LNA, the downconverter must be water-
proofed or housed in some waterproof enclosure to protect it
against the elements.

Note that some receivers include an integral downconverter.
That approach, huwever. is of limited usefulness as ordinary coax
cable cannot be used 10 hink the dish-mounted LNA with the
downconverter/receiver combination,

The downconverter

Basically, the downconverter is the equivalent to the front end
of a superheterodyne receiver, consisting of a mixer and a local
oscillator. The output of that mixer-local oscillaior arrangement
is an intermediate frequency (IF) and, for TVRQ sysiems, is
generally 70 MHz (see Fig. 5).

In a superheterodyne receiver, the mixer and locai oscillater
circuits are wned simultaneously so that the IF is always con-
stant. The downconverter is also tuned. but since it is located
outdoors, close to the LNA, tuning is done remotety. The down-
converter oscillator/mixer circuits are tuned by a VCO—a Voli-
age Controlled Oscillator. The voltage required for uning is
fumnished by the saiellite receiver and is about 8 volts DC. The
satellite receiver may have a wning dial permitting selection of a
transponder of a satellite.

Note that the tuning dial of the in-home satellite receiver does
not select the satellite. Sawellite selection Is usually done by
moving the dish, either manually or by a remotely controlled
motor, so that the dish “sees™ the selected satellite. If a pair of
satellites, possibly adjacent, have 24 transponders, all of those
transponders use the same C-band frequencies. Signal selection,
then, is a two-step process: first. by narrowing the number of
channels from 24 10 12 by choosing either horizontally or ver-
tically polarized signals, and then narrowing the choice to a
single wransponder’s signals by using a mixerslocal oscillator
circuit in the downconverter

The LNC

The low-noisc amplifier and the downconverter are separate
components, but they can be integrated into a single unit that
performs hoth functions and is known as a low-noise converter
(LNC). There are several advantages to using an LNC, The need
for a cable link between the LNA and the downconverter is
¢liminated. The two components art mounted on 2 common
chassis and are put into a single waterproof enclosure. As a
result, installation is simplified and manufacturing costs are

€ BAND DOWNLINK 3
INPUT ———=§ MIXER il g’
FROM Lia ¥

LOCAL

DSCILLATOR

FIG. 5N A DOWNCONVERTER, the downlink signal is mixed with the
oulput of 8 local osclllator to produce 8 70-MHz IF.

lowered. The use of an LNC also reduces mounting time since
Jjust one component requires jnstallation instead of two. Of
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course. there are some disadvamages as well. With a separate
LNA and downconverter. it is possible to replace either one of
these units if it fails or the system is upgraded. Also, trou-
bleshoating is often simplified with separate components.

Line amplifier

The output frequency of the downconverter is commonly 70
MHz. a frequency thal can be readily handled by standard
coaxial cable. But coax, just like any other type of cable. does
cause a certain amounl of signal atenuation per unit length.

The output of the downconverter supplies the signal that is to
be fed into the input of the satclite receiver. But the downcon-
verter is outdoors; the satellite receiver indoors, The disiance
between the two can be as much as 100 feel or more. Whether
such lengths of connecling cable are tolerable or not depends on
the initial signal strength. I1 signal losses are too great and result
in a weak picture, a line amplifier (see Fig. 6) can be used. A line
amplifier is a broadband, fixed tuned, solid-state amplifier. [tcan
be positioned in the home, contains its own power supply.
receives its input signal from the downconverter. and supplies its
outpul to the satellite receiver.

Technically. it would be desirable 10 connect the line amplifier
as close wo the output of the downconverter as possible, but that

-
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A DOWNCONVERTER LS U

signals to onas with 8 lower lrequency. Dolng that atiows slanderd coax
cable Lo be used.

presents practical difficulties. The amplifier would need to be
waterproofed and it would need to be supplied with DC operating
voltages from the satellite receiver. or else contain its own AC
power-supply.

Even if the signal strength is adequate for one TV, a linc
amplifier may be required if more than one receiver is to be
operated.

Block downconversion

The downcenverter, as indicaled earlier, 1s used to supply the
signals of a single transponder—thal is, a single video channel—
10 the in-home satellite receiver. However, there is an altemative
approach called block downconversion in which all the ¢hannels
presented at the input of the downconverter arc handled simul-
taneously. That technique is favored by hotels. motels, and high-
rise apartment houses as a way of permitting individual channel
selection. The advanlage is that such an arrangement requires
just a single dish and a single LNA.

With block downconversion, the entire downlink band from
3.7 GHz 10 4.2 GHz is converted to an inlermediate (requency.
There is no standardization or even a consensus as to what that |F
should be: it could be 500 MHz, 1,000 MHz, etc.

In block downconversion. as in single-Channel downconver-
sion, the input is 12 channels only, assuming that a)l 12 channels
are operating simultaneously. The difference is that the block
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IG 6—IF SIGNAL STRENGTH is inadequate. or H more than one satellite
receives is 1o be usad. 8 lind amplitier can be placed between W downcon-
varter gned Ihe receiver.

downconverter works on all of the channels mput: the single
downconverter on just one channel at a time.

With block downconversion, the signal can be defivered to a
group of satellite receivers, with each having its own mixer/
oscillator circuit for the selection of a wanted channel.

The downconverter output signal

The output of the single-channel downconverter consists of
the composite-video signal modulated onto a 70-MHz carrier.
The only elfect of downconversion is 1o change the very-high-
frequency C-band carrier to one having a lower frequency.

Not only do those two signals. video and audio, remain
unchanged. but the method of modulation originally used, fre-
quency modulation for both videe and audio, vemains the same.
Essentially what we have then going into the receiver is a 70-
MHz RF carrier that is frequency modulated for both video and
audio. The receiver must demodulate the signal and remodulale
it so that compatible with your TV (AM video, FM audio).

Cables

Generally. the coaxial cable used to carry the [F signals from
the output of the cutdoor downconverter to the in-home satellile
receiver will be RG-59/U. which has a characteristic impedance
of 75 ohms. That impedance is based on the physical structure of
the cable and is independent of its length. For distances greater
than 300 feet, RG-11/1) cabie should be used.

The wires used to deliver DC power to the LNA and the
downconventer should be 20-gaupe for distances up to 300 feel.
18-gauge for distances of 300 to 500 feet, and 16-gauge for
distances between 500 and 1,000 feet.

[nstcad of running separate DC lines and coaxial cable be-
tween the saellite receiver and dish-mounted components, all of
the conduciors can be housed within one covering, an arrange-
ment known as a siamese cabie.

The connecling coax cable should be long enough Lo join the
components bul without sharp bends. Any excess length of cable
should be cut away. Use a drip loop at the point where the cable
enters the home. A drip loop is formed by bending the cable into
a U™ shape and then having the cable enter the home at a slight
upward angle. Using a drip loop will prevent rain water. etc. from
entering the house by following the cable.

There arc some types of coaxial cable designed to be run
underground, bul standard coax needs to beencased in PVC pipe
for that type of installation. A pipe having an inside diameter of
aboul ¥-inch should be satisfactory. Such pipe is available in 10-
foot lengths. and the lengths can be joined by threaded sleeves.
Put the coaxial cable and the BC power lincs through the pipe
sections before joining them. and then make sure each of the
sleeves is tight. As an added precaution against water infiltration,
coat the ends of each sleeve with a scalant. And, after connecling
the coaxial cable at both ends. cover the entry areas of the cable
into the pipe with seatant. R-E
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In Computer Electronics...

NTS INTR0INL" HOME

TRAINING
THE EDGE

The competition for
High-Technology
careers is strong,
and the rewards
are great. Give
yourself the edge
you need by training
with NTS.

NTS NITRONIE home training provides
you with a special kind of "Hands-On"
experience that prepares you better,
develops your skills faster. You advance
as quickly as you wish, working with
actual circuits, diagrams, schematics,
and state-ot-the-art hardware. There are
a dozen different NTS programs in
electronics to help you develop and
reach your potentiai. They range from
basics to advanced areas in several
fields. And the ALL-NEW NTS course
catalog spells it all out. It’s free, and
does not obligate you in any way. Send
for it today.

A GROWTH INDUSTRY

High-Technology is a growth industry. The
evidence is clear, and most observers predict a
steady expansion due to a relatively strong flow
of investment capital into computers, elactronics
and precision instruments. Sales of computers
alone will reach an estimated ten million units
this year. This means challenges and new

GIVES YOU

employment opportunities, especially in
servicing and maintenance. Computer servicing
skills can best be learned by warking directly on
field-type equipment. NTS electronic hardware is
selected and developed especially for the
training program with which it is associated. You
learn by doing. by assembling, by performing
tests and experiments, covering principles of
computer electronics, microprocessor trouble-
shooting, and circuitry.

MICROCOMPUTERS

NTS offers three programs in computer
electronics. You will receive training covering
solid-state devices, digital logic circuitry, and the
fundamentais of the computer itself. Instruction
includes micro-control technology and detailed
operation of microcomputers. These courses will
prepare yoOu for entry-level in many facets of the
computer industry such as field service and
customer engineering as well as programming.
In addition to written texts your course includes
the NTS/HEATH disc-drive computer which you
assemble as part of Ihe training process. The
assembly and use of the computer will serve to
reinforce practical application of principles.
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MICROPROCESSOR TECHNOLOGY

The field of industriat and microprocessor
technology encompasses the application of
electronic microprocessor control principles.
Your course takes you from fundamentals of
digital electronics and associated circuitry
through the apphication of the microprocessor as
a control device, You will learn how to move and
manipulate instructions and information. The
microprocessor trainer included In your course is
a microcomputer system designed as a practical
tool for learning the use of software and
hardware techniques utitized in the linking of
microprocessors to various systems.

DIGITAL ELECTRONICS

The NTS Compu-Trainer is a fascinating solid-
state device which you will build in order tg
perform over ninety logic circuit experiments.
These experiments serve to emphasize an area of
electronics which is essential to the under-
standing of state-of-the-art control equipment:
they are also extremely important to those
wanting to pursue a career in computer
servicing. Separate courses involving the
Compu-Trainer are also available In
Microcomputer Servicing and Digital/Analog
Electronics.

ROBOTICS & VIDEO TECHNOLOGY

Other NTS courses cover a wide range of
specialization. In Robotics, the NTS/Heath Hero |
is included to train you in robotic applications in

10 OBLIGATION NO SALESMAN WILLCALL

NATIONAL
TECHNICAL
SCHOOLS

SECHNICAL TRADE TRAINING SINCE 1905
' and Home=Siudy Schools

| 2 So.Figueroa Si., Los Angeles. CA 90037

manufacturing processes. In Video technology, a
new course features the advanced NTS/Heath 2
Chassis "Smart Set” color TV with computer
space command remote control and space
phone. This is an excellent program for those
interested In a career In video servicing with
microcomputer basics.

EARN CEU CREDITS

America’s industrial giants are lurning more and
more frequently to home study as an effective way
to upgrade employee skills. You benefit from the
experience NTS has gained in its 79 years as a
leader in technicatl training. The skills and
experience gained in the bullding of kits and test
equipment provide you with training that cannot
be dupticated. And,
depending on the
program you select,
yOu can earn up to
30 CEU credits for

successful e

completion. [
Complete details ;yﬁ

included in the
catalog.

Use the mail-in card or MR Out #rvd munil the COUPOn Indiceie Ihe Nekd of pour choles
{0, only plesse. | FREE ful toior calalog will b 3enl M0 you by reiurn rmll

f T
! NATIONAL TECHNICAL SCHOOLS Dom 76084 .
1 4000 South Figueroa Street, Los Angeles. CA 90037 '
! Please send FREE color catalog on course checked below i
: O Robotics 0O Computer Electronics :
1 ODigital Electronics 0O video Technology ]
: 0O Auto Mechamcs O Home Appliances 1
I 0O Air Conditioning / Solar Heating H
] i
: Name Apa [
: Address Apt :
: Cary Stare :
: flp Phor :
1’ [ Chech il Interesied ONLY In ci ing In Los Angel :
1 O Check it interasied in G.1. Bill Intormalion [
L----------------------------------------J
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We Bring You the World

The fastest growing, most complete

video programming log for satellite television.
Satellite TV Week gets it straight —

bringing information to

industry, dealers and viewers.

- Satellite TV Week

I’.0. Box 308, Fortuna, California Y5540
B00-358-9997 or in CA 800-556-8787
707-725-2476

CIRCLE 69 ON FREE INFORMATION CARD
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Direct
Broadcast
Satellites

If you've ever wanted to walch satellite-
broadcast television—but were put off by the
high price of receiver systems and the large

antenna dish required—then DBS is for you!

MANY PEOPLE WATCH TELEVISION SIGNALS THAT ARE BROAD-
cast from satetlites—either through a ¢able TV sysiem or by
using their own TVRO. Bul there are many more people who
don’t walch any TV received from a satellitc. even though they
want ©. For those people, the new DBS (Direct Sroadcast
Sarellie) service might be the answer. But before we talk about
DBS. let’s 1ake a look at some of the prohlems associated with C-
band satellite reception now—the problems that DBS may solve.

Cable TV is the most poputar method for watching satellite
transmissions. Bul cable-TV services aren't uniformly dis-
tributed throughout the nation. That's because, in order Lo be
profitable. a cable system must be located in an area of sufficient
population density. So for many people, a TVRO installation is
the only alternative.

With almost 20 North American satellites now in geo-
synchronous orbil and more planned. and with each of those
having 12 to 24 wransponders. the number of possible viewing
choices with a TVRO is larger than VHF and UHF terrestrial

Radis
Eleclronies. .. ome @
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television programs combined. Bul while a TVRO installation
presents an interesting and exciting possibility, and while the
number of TVRO users is growing., thene are a few problems thal
are keeping 1nany people away. The first of those is the cosl—
which can casily reach several thousand doilars or more. The
second is the size of the dish. While there are some dishes that
have an apenture of just & fcet, there is no question that a larger
dish supplies more gain. (A six-foot dish will not work well
enough in most areas—it depends on the strength of the signal
available 2t the proposed site.) Bul even a six-fool dish is too
large 1o install in many cases.

The DBS sysStem

So if you are not serviced by cable TV and if the number of
broadeast TV stations that you can receive is limited Lo one or
two (that includes several million homes in the U.S.), then you
should look into the new DBS (Direct-Broadcast Satellite) ser-
vices—they will increase your viewing variety. Let's see how
DBS works and what it has te offer.

The DBS service will not use the C band. Insiead, direct-
broadcasling satellites will use the higher-frequency Ku hand
(11.7-12.7 GHz). Like the satellites that supply video services in
the C band. satellites for the Ku band (sometimes also called the
K band) will be geostationary with one. or possibty two, orbital
slots per time zone. Each direct-broadcasting satellite will have
transponders with a three- or four-program capability.

While the DC input power for C band transponders is 5 watts,
power for K band satellites will be higher. possibly ranging as
much as 160 watts. with a minimum a suggested 40 walts_ {Bul as
we'll discuss shonly. the only existing direct-broadcasting ser-
vice uses less than that.} Because of the higher power. there will
be fewer transponders per satellite. The energy for the transpon-
ders is oblained from large photovoliaic panels (sunlight-to-
electricity transducers) spread oul from the satelfiie.

Size of the dish

The size of the dish required for DBS reception is smaller than
that used for C-band signals. The dish size ranges from about 2
feet to 4 feet. The smaller size is not due to the higher frequency
of the K band—it is solely because of the increased transponder
power. (The antenna probe. which measures about ¥ inch, is
slightly smitller than one for the C band.} Because of the smaller
dish size. the gain of K-band dishes will be much less than that of
the larger sized C-band dishes. But, again. the higher transpon-
der power wil compensate for that.

There are many arguments that can be put fonh in favor of
small dishes. They are centainly less noticeable and are easier to
install. so they're not as likely to upsct your neighbors. They are
easier to pack and ship, so instead of being transported in pe-
1allized form (sections). as many C-band dishes are, K-band
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THE MaAIN AUVARTAGE OF DBS is that smalier dishes can be used be-
cause of the high power of the satellive transponders. That means thal you
can receiva DBS programming even in a clty

dishes are single-unil types. Also because the dish is smaller. it is
easier 0 manufacture 1o a (rue parabolic shape and it can hold
that shape better since there will be less siress on it. K-band
dishes don’t nced 1o tolerate the high wind-load factor that is so
significant with C-band types. And. because of their reduced
size and weight. they will lend 1themselves more readily to roof
mounting or possibly even window mounting.

Because there will be fewer satellites anthe K band (at leasi at
the start). it is possibie that fixed-mount dishes will be popular.
But whether a fixed or polar mount is used, the problem of
“seeing” a satellite will remain. Although some projections
have been made about using a window-type installation. there are
several possible problems with that. The first is that even a dish
with just an two fool aperture will still require a subsiantial
amount of support. And. of course, if the window doesn’t face in
the in the right direction, you won't receive a thing.

Il the DBS dish is 10 be ronf-mounted, and is not a fixed-
position type. it will need 10 be remwotely controlied. Even though
the dish is much smaller than one used for C-band reception. the
roof itself may still need tobe reinforced. That's not only because
it will have 10 withstand not only the weight of the dish but the
wind force as well. 1t is possible that many municipalities will
require an installation permit and the setup may need approval by
a building inspector.

The DBS market
What is the market for DBS TV-—who will watch the new

service? To answer that question, we'll have to look al the
television services thal are now available. Those services include
broadcast TV, cable TV, and SMATYV (Salcllite Masier Antenna
Television). Let's see how cach of those compare to DBS.

Broadcast television is the most popular sysiem avaitahle—
and it will continue to be so. That doesn’t mean thal it doesn’t
have its problems. For e¢xample, the number of channels is
limited. But in most areas. the problem isn’1 the 1ack of available
channels—it’s the number of stations that is limited. Another
important shortcoming of broadcast terrestriul TV is that the
quality of reception in both sparsely populated rural areas and
congested city areas can be rather poor. Those problems are, of
course. what brought about the growth of eable TV and other
alternatives such as MDS (Multipoint Distribution Service) and
broadcast subscription TV.

Cable TV will be more of a compelitor against DBS services
than will broadcast TV. Presently. ahout 60-million homes are
wired for cable, Would DBS give those hoines encugh of an
incenlive 1o switch? Most people would base their decision on
two main faclors: Which is a better bargain? Which service gives

THE DBS AN { SH is hardly noticeable In the photo above. NOte
that éven the standard TV antenna is largerl

betler programming or a greater variety of programming?

The answers to those questions are nat easy—especially since
there is now only one DBS service (which we’ll getio shoniy) in
operation. (Of course. many people with C-band TVRO systems
will insist that they are watching DBS right now—but we mean
Ku-band signals that are meant specifically for direct-to-home
broadcasis.) Most cable systems offer more than 30 channels,
and those that don’t are being upgraded. [1 is unlikely that DBS
will offer that many. Alsc, the backbone of mosi cable systems is
standard broadcast TV and local programming—something that
DBS is also unlikely to ofter. Of course, the price of the systems
has 10 be considered. Cable subscribers usually have only a
nominal installation fee 1o pay to start up. DBS will have a much
higher cost. approaching that of a C-band sewp. And in most
cases there will also be 2 monthly fee to pay.

From what we have said so far, it seems that DBS will have a
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The following companies have expressed an Interest in direcl
broadcasting by satellite and have applied to the FCC.

Advance Incorporated
1835 K Street, NW
Suite 404 Washington, DC 20006

cBS
51 West 52 Street
New York, NY 10019

Direct Broadcast Satellite
Corporation {DBSC)

Suite 520E

7315 Wisconsin Ave,
Washington, DC 20014

Focus Broadcast Satellite Company
Suite 825

One Commerce Plaza

Nashvilie, TN 37239

Graphic Scanning
99 West Shetield Ave.
Englewood, NJ 07631

RCA
David Samofl Research Center
Princeton. NJ 08540

Satellite Television Corporation {STC)
1301 Pennsylvania Ave, NW
Washington, DC 20004

United Satelllte Commuolcations, Inc.
{usciy

1345 Avenue ol the Americas

New York, NY 10105

United States Satellite Broadcasting
Company {USSB}

3415 University Ave.

St. Paul, Minnesota 55114

Video Satelllte Systems
29201 Telegraph Road, Suite L-8
Southfieid, Ml 48034

Weslern Union
1828 L Street. NW
Washington, DC 20036

hard time competing against cable TV. But we can’t forget that
there are millions of homes that don’t have cable available and
that many cable services offer only a minimum of programming.
And because there is only one DBS service in operation. we're
not sure just how much new or different programming will be
transmutied.

SMATYV is the another service that will compete with DBS for
viewers. (SMATYV is used by apartment buildings, cic. 10 dis-
tribute programming 1o tenants. lt's sort of an “in-house™ cabie
system.) One advantage that DBS will offer over C-band
SMATYV is a smaller sized dish and a presumably less expensive
TVRO setup. But until we know for sure whal programming will
be availahle, it's hard 10 determine which will find more favor
with SMATV operators.

FCC approval

K-band usage for satellite signal transmissions has been ap-
proved by the FCC. And. just as no licensing is required by the
FCC for C-band TVRO's. there will be no licensing needed for
the K band.

Radia
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It was less than four years ago that the first company (STC)
filed with the FCC for a DBS system and the FCC proposed
interim DBS riles. Those interim rules were approved about a
year taler, alier the Regional Administrative Radio Conference in
Geneva (RARC-83) in June, 1983. Onc advantage of the late
happenings is that DBS will be able to apply advanced tech-
nology and leam from experience acquired with C-band TVRO
systems. We shouid notc that existing dishes for the C band will
be usable for the K band. but all other componemis will need to
be modified or replaced. For joint C-band jnd K-band operation
it is possible that integrated LN A’s, downconveniers and saiellite
receivers may be made available.

Recent developments

The first direci-to-home satellite service is now broadcasting
1o homes in the eastern half of the U.S. {not including the area of
Georgia. Alabama, and Florida). The system. owned by United
Sateellite Communications Inc. or USCl (1345 Avcnue of the

H REPRESENTATION O WAGH-POWERED ditett-broadcast-
Ing satellite that STC plans to use In 1986 to beam programming (o both the
Eaatern and Central time zonas. Each of Ihe two satelllles will carry three
channels and will transmit 200-wail signals.

Americas, New York, NY 10105) expects o expand by the end of
this year to cover the entire wesl coast {in addition 1o the 26 siates
eas! of the Rocky Mountains from Maine to Tennessee that it now
serves). That will happen when USCI switches its service {from
the ANIK C2 sateilite that it is now using, which has a transpon-
der power of 15 wails) 1o the GSTAR A2 satellite, which has a
transponder power of 20 walls. After the swich, 82% of all
homes with television would have the service available. The dish
that’s required ranges in size from 2V to 4 feet, depending on the
location.

In January of this year, an agreement was reached that made
Radio Shack the exclusive retail sales agemt for USCl. RCA
Service Company will install and service the receiving equip-
ment. The cost for the service includes a installaton fee of $300
and a monthly fec of $39.95 that covers programming. rental.
and maintenance. However, you can buy the receiving equip-
ment for $995_ {Thatincludes installation and one yearof service
and programming.)

Satellite Television Carporation (STC). who filed the first
application to build 2 DBS system. expects to be broadcasting
later this year {in the fall). They plan to offer a five-channel pay-
TV system to the northeastern U.S. {from Norfolk, VA to Bur
lington, VT and from the coast west to Pittsburgh. PA.

STC pians 10 expand their service in 1986 with a 6-channel
pay-TV system to the caslern half of the U.S They plan to use
200-wait travelling-wave tubes (a special vacuum wbe for ampli-
fying microwave signals), R-E
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P t 3 AS WE PROMISED LAST
ar time, we'll start this
month with a look at the byte-wide VO
port.
The 8-bit parallel /O port is the easiest
to design. All that is required for inputs is
to enable 8 buffers onto the dara bus for
each port. That job is done by IC2 and
IC3, which are 74L.S54) buffers. For out-
puts, all we have to do is to latch the status
of the (ata bus, for which we use 1C6 and
IC7, 74L8377 D-type flip-flops.

While the byte-wide port is best suited
to data transfer, it is possible to use it for
bit-wise control as well—but it's not al-
ways easy [0 isolate the single bit that's of
interest. In the case of input testing. it
involves a mathematical process called bit
masking. If the output port is used for
single-bit control, a record of the state of
the port must be maintained in the pro-
gram so that the proper output word can
be formed. that will toggle the desired bit
but leave all of the other bits unchanged.

The same simple software commands
used for the bit addressable ports are used
10 control the 8-bit parallel ports. For ex-
ample, "OUT{16,0): OUT(16.255) will

HOME CONTROL
COMPUTER

STEVEN E. SARNS

set all 8 outputs first to zero then to 1. The
command “LET A =INP({16)" will as-
sign a value to A in the range of 0 1o 255
depending on the status of the 8 inputs.

Analog Inputs

Most patural processes appear o us as
analog or continuous-time functions. The
temperature, pressure, bumidity. sound
levels, and Yight levels surrounding you
are analog quantities. But the measuring
process can convert the analog function
into a discrete digital funetion. For exam-
ple, we know that the temperature does
net change in steps. But if your ther-
mometer is only accurate to one-half de-
gree, then the temperature will appear to
change in 1/2-degree steps. If you used a
thermometer with higher resolution, you
could extend the number of digits used o
express the remperaure. But no marter
how accurate the thermometer, you can-
not express the temperature exactly.

In order for the computer to be able 10
"understand” analog quantities, they
have to be converted inte digital quan-
tities. That's the purpose of the analog-(o-
digital (A/D) conventer

The first parameter used to describe our
A/D converter is the number of bits the
result will be—the reselution of the mea-
surement. The smallest increment or
change of the result is always one leas:-

WwWwWw americanradiohistorv comm

In this concluding part of our look at a control
computer you can build, we’'il finish our
discussion of the /O systems and show you
a sample application for the unit.

significant-bir (LSB). An 8-bitconversion
resolves to one part in 256. The next pa-
rameter is the span of the conversion.
That is the physical range that is repre-
sented by the zero and full-scale values of
the A/D output Thus, if our 8-bit convert-
er had a span from 0® to 255°. each bit of
oulpnt would represent one degree. If the
span were reduced to 125°, each bit wonld
represent 1/2° ‘The pumber of bits of the
conversion determines the resolurion of
the converter. The span of the conversion
determines the resolution of the physical
quantity. Increasing the number of bits or
decreasing the span will increase the reso-
lution of the result.

The accuracy of the A/D conversion
takes into account not anly repeatability,
but the absolute accuracy of the output
compared to the input. That is really a
measure of the accuracy of the standard
used during the conversion process. If a
reference dipde defines full-scale as 255
volts, and if that reference should drift 1o
2.56 volts, then 2.56 volts will be required
at the A’ input to produce a resuli at the
outpui of 255. That potential source of
inzccuracy can be eliminated by using a
technique called ratiometric measure-
ment. Ratiometric measurements are
made using the same source for both the
reference and the transducer. Thus any
variations will be present in both and will
cancel oul.

The last parameter we should consider
is the number of channels—the number of
inputs that can be connecied 1o the A/D
converter. Obviously with 2 A/D convert-
ers, we can measure 2 different points.
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CABLE FROM
POWER SUPPLY ———»

BOARD

AD
INPUTS

SIT-ADDAESSABLE 1/0

COMPUTER BOARD. Nol8 how the 24-pin devices are plugged Into tha 28-pin aockets leaving pins 1

and 2 eamply.

However, by equipping a single A/D con-
verter with an analog input multiplexcr we
can also measure several points {but not
simultaneously).

There are two common methods of per-
forming the conversion. The first is called
integration. The input voltage causes a
proportional input Current to charge a ca-
pacitor to a specific voltage level. The
time required to charge the capacitor is
inversely proponional 1o the input voli-
age. The second method is called suc-
cessive approximation (SAR). In that
method, the analog input is compared to
the output of a digital to analog {(D/A)
converter. The DA conventer is adjusted
until its output matches the unknown ana-
log input. The input to the D/A convener
that produces thc match becomes the out-
put of the A/D converter.

The number of tries before a match is
made is never more than the number of
bits of resolution. Thus an 8-bit A/D will
find a match in no more than 8 tries.

Integrating A/D)'s are very accuratc but
slow. Twelve- and l4-bit conversions take
tens of milliseconds. Successive approx-
imation {SAR) A/D}'s are fast. but are not
as accurate. Eight-bit conversions may
take only a few microseconds.

The A/ convener sclected for our
computer is [C1, the ADCO805 from Na-
tional Semiconductor. That 8-bit SAR
Converter can span input voliages as low
as .25 volts. Provision has been made for
ratiometric or absolute conversion. The
converter has true differential tnputs and
zero-offset adjustment. An analog multi-
plexer is included in the circuit that ac-
commodates up to 8 input channels.

The ADCO805 is designed to be used
with microprocessars, so all we have to do
is to connect it to the data and control
buses.

A conversion is initiated by writing
{anything) 10 the A/D converter. The re-
sult will be available by the time BASIC
interprets the next program siatement.
The channel-select controts of the input
multiplexer (IC5 pins 9, 10, and 11) are
connected to three outputs of the 8-bit port
at SO2. That decsn’t mean that you have
to usc the port, only the A/D converter—it
can be used for data transfer. The only
requirement is that the multiplexer’s con-
trol inputs be stable when the A/D con-
vericr is making a measurement.

Using the A/D converter is a simple
1-2-3 procedure. First, select the channel
(using the 8-bit output port). Second,
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write 1 the A'D to start the conversion
Third, read the result. In BASIC, we
could write:

10 OQUT(16.0)

20 OUT(32,0)

30 PRINT INP(32)
Line 10 selects channel 0. line 20 writes a
zero to the A/D 1o stant conversion, line 30
prints the result.

Digital-to-anaicg conversion

Most of the same paramelers that we
noted for A/D conversion also apply in
D/A conversion. Although the conirol
computer doesn’t have DYA capabilities,
they can be added with very little effor.
As shown in Fig. 13-a, a simple resistor-
capacilor network is the only hardware
required. Remember the description of
the SAR A/D converter? We can imple-
ment a D/A converter in a similar manner
with the components we have on the board

10 "
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FIG. 13—TWO SIMPLE D/'A clrcuits. The circult
showtin b is atso shown In Fig. 1, the schematic
of Ihe computet. Tha values of the components
depend on your particulsr spplication.

ANALOG
———20UTPUT

and some software.

One of the bit-addressable outputs and
one input of the A/D converter must be
dedicated to each D/A channel. The digi-
tal output is used to eharge a capacitor
through a resistor. and the A/I> input mea-
sures the voltage on the capacitor. That
measured voltage is compared 1o the de-
sired value (which is stored in the pro-
gram). If the voltage is too low. the output
is turned on. If the voltage is too high. the
outpul is tumed off. The selection of the
R-C time constant. and the frequency that
the output is corrected by the program,
determine the accuracy of that simple ap-
proach.

The major limitation of that approach is
that the ripple and response time of the
circuit are directly related. If mimimum
ripple is required. a long response time is
the result. That can be avoided with a
slightly more sophisticated circuit, such
as the one shown in Fig. 13-b.

That circuit uses onc bit-addressable
output to charge the capacitor and another
to discharge it. When the voltage is cor-
rect, the capacitor is neither being
charged nor discharged. Thus, the only
contribution to fipple is the discharge cur
rent imposed by the load. The response
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A BASIC inerpreter for the control
computer 15 available {see Ordering
Infarmalion). BASIC | can operate on
26 variables, and Includes commands
such as:

LIST NEW

RUN LET

IF FOR/NEXT
GOTO GOSUE/RTN
PRINT INPUT

STOP REM

XMIT PEEK

POKE INP

ouT

The BASIC |l operating system in-
cludas all that 1s conlained in BASIC 1.
In addition, i can operate on 52 vana-
bles and 1 array, and contains about
twice as many commands. Those ex-
tra commands include FILL. STAT.
DUMP, EPROM (which programs an
EPROM with the current program}
MOD, ONERROR, and many others.

time can be made as fast as it takes the
software to decide if the capacitor requires
charging or discharging. Note that the
cireuit shown in Fig. 13-b is also shown in
the computer’s schematic {Fig. 1). The
open circles shown at diodes DI and D2
{or R2) are for connection to the bit-ad-
dressable port. The analog signal is output
at SO1 pin 15. (That output aiso gets con-
nected to one of the A/D inputs.}

Digital thermometer

As an example of the simplicity and
flexibility that smart conirol can provide.
we'll look at how we could use the control
computer to measure the temperature,
The first step is to select the transducer.
There are several options. We could use
National Semiconductor's LM335. which
has a linear output of [} mV/°C. Another

ORDERING INFORMATION

The following are available from Vesta
Technology, Inc., 2849 W. 35th Ave,,
Denver, CO 80211: KIT 1: Kit of all parts
needed lo control 7 LS-TTL outputs,
monllor 7 Inputs, program EPROM's,
RS-232 serial port, and 2K RAM (does
not include operating system—see be-
low), $99.95; Operaling systems con-
talned in AOM: BASIC | operating
system, $12.95; BASIC Il operaling
system, §29.95; Forth operating sys-
tem, $79.95; Assembled, lested, and
burned-ln control computer with
BASIC 1l operallng syslem, $279;
AS-232 cable, $24.95; 2716 EPROM,
$6.95; Power-supply/8SR-link kit, in-
ctuding all components, $59.95; As-
sembled. tested. and burned in power
supply, $105, Add 36 for Shipping, han-
dling and Insurance.

YR
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THE FINISHED PRODUCT. The hinge
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< apacers al the rear ol ihe board 18t you
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the computer bo

up, giving you £asy access to both boards, while keeping the size of the System down.

possible choice is Analog Devices'
ADS590, which has a current output that is
also a linear function of temperature.
Both of those devices can be connccted
directly 10 onc of the A/D converier’s in-
pul channels and the result can be scaled
to read degrees. But suppose you just
reach inta the junk box and come out with
an unmarked. unknown thermistor. You
can conncct it to the inpul of the A/D
converter with a pull up resistor to
+5VDC. Using IF statements, your pro-
gram can find the comrect temperature:
100 OUT(16,00:REM CHANNEL 0
CONNECTED TO THER-
MISTOR
110 OUT(32.0):REM START CON-
VERSION
120 LET A =INP(32):REM ASSIGN
RESULT TO A
200 [F A=0 PRINT 45"
201 [F A= | PRINT "'44"
202 IF A=2 PRINT "42"

455 IF A= 255 PRINT "5.8”

500 PRINT "DEGREES™

510 GOTO 100
Although that program will make any pro-
fessional programmer shudder, it works,
it's simple, and it doesn’1 require hours of
debugging. One of 1he features that makes
this computer so powerful is that it can be
up-and-running in a minimum of develop-
ment lime,

Now, suppose we wanted the output of
our digital thermometer to go to a DVM
mstead. The simple D/A plus the pull-up
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resistor for the thermistor are all that is
required. The software to drive that circuit
is just as simple:
700 OUT(16,1): REM A/D CHAN-
NEL 1
710 OUT(32,0. REM START CON-
VERSION
720 LET B=INP(32): REM DiA
OUTPUT VOLTAGE IS
STORED IN B
740 REM VARIABLE C CONTAINS
\ DESIRED OUTPUT
750 REM RC [S CONNECTED TO
BIT ADDRESSABLE OUTPUT
0
770 IF B<C OUT(0.1): REM
CHARGE UP CAPACITOR
780 IF B>C OUT(0.0): REM DIS-
CHARGE CAPACITOR
1F you wanted to compute the average tem-
perature since the unil was tumed on:
800 LET D=D+1: REM THE
NUMBER OF SAMPLES
810 LET E=E+ A : REM THE AC-

CUMULATED TEM-
PERATURES

820 LET F=E/D: REM THE AVER-
AGE TEMPERATURE

That illustrales the advantages of smarn
control over a traditional thermistor/lin-
carizer/meter approach. Allhough more
complex initially, the control computer is
unlimited in its adaptability.

Of course, now that you have the iem-
perature information inside the computer,
you can use this data to control any of the
outputs. Thosc can control your home
heating system etc. R-E
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AUTOMOTIVE
EXHAUST

ANALYZER

Build this useful automotive test instrument and stop
guessing about your cars emissions.

PHILIP M. VAN PRAAG

P t 2 LAST TIME WE INTRO-
a r duced you to a device
for analyzing your ear’s exhaust emis-
sions. This month, we’ll show you how to
build and use the unit.

Figure 1l is the parts-placement dia-
gram for the display board: Fig. 12 is the
parts-placement diagram for the TCC
board. Note that the four-conduc-
tor cable on the TCC board (Fig.

12) is installed on the foil side. Be
carefu) to orient all IC’s, diodes,
and polarized capacitors as shown.
Use 2 25-watt iron with a fing point-
cd tip, and .030-inch solder.

One point should be made here
about the resistors. Note that the ma-
jority arc precision | % units. Such re-
sistors are now available from a
number of sources. including Digi-
Key (Highway 32 South, PO Box 677.
Thief River Falls. MN 56701). A less ex-
pensive aliernative for those who have
well stocked junkboxes is to test more
common 5% resistors with a DMM until
ones with the precise value called for arc
found.

Stwudy Figs. 11 and 2 before starting
construction of the boards, and decide
upon a method of attack for inserting the
components. Although individual styles
differ, the following sequence should
work well. The idea here is that by se-
quencing the parts installation according
to the height of the components, scveral
similar components can be inserted on the
board before the board is inverted and the
parts soldered in place. That should speed
things up a bit.

First, install the horizontai-mount fixed
Yi-watt resistors, slightly bending the
leads after insertion to avoid misposition-

ing when the board is inverted for solder-
ing. (To help in troubleshooting. should it
becomce necessary. orient the resisiors 5o
that all the first bands point in the same
direction. That

also T

makes the project look a
lot neater.} Afier soldering

the resisiors in place, (rim the
leads Aush with the solder mounds.

Next. install the IC sockets. making sure
that the notch. or dot, on one end of the
socket is aligned with pin 1. Note that the
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IC’s themselves. with the exception of
IC1, arc not to be installed now. As [Cl is
a vultage regulator. il is not socketed. In-
stead. solder that device directly to the
board at this time. Then mount the diodes
muking sure that they are oriented prop-
erly. Next. install the capacitors begin-
ning with the physically smaller types.
Next. mount the trimmer potentiometers:
R24, R26. and R32. Then mount transis-
tors Q1-Q5.

The function switch (52) shaft must be
wrimmed o & Y%-inch length. When that
has been done. mount it on the PC board.
but only after the cabinet top has been
drilled and can be used to check switch
alignment. Thal is important since the
swilch cannol be moved once it [s sol-
dered in place. If it is crooked when in-
stalled. it will not allow the top 1o be
auached properly. Set the switch into the
board (noting the rotalicnal alignment
shown by the 1ab position in Fig. 6-b). It
may be necessary to straighten some of
the contacts before it can be smoothly
inserted. The switch sheuld be inserted in
the board 1o a depth such that about Yie-
inch of thc solder contacts protrude out
beyond the bottorn of the board. Then
lightly solder one or twe contscts and
*mporarily install the PC board in the
cabinet bottom. Check Lo see that the

top cover will fit withoul binding

at the switch shaft clearance

hole. When satisfied. move

the PC board and complete
the contact soldering.

The four-conductor ca-
ble interface between the
display unit and the con-

version box is made
using a modular icle-
phone-extcnsion cabie
with plug and recep-
lacle assembly. Cut
9-inch section of
the cable at the
plug end. and
use that to
connect
the
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FIG. 11—PARTS PLACEMENT OIAGRAM for the dlsplay board. Study the board csrefully before

beginning construction.

(ETLEL
1o SNO{RED} _11
DISPLAY< o |
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FIG. 12—THE FOUR-CONOUCTOR CABLE is In-
atalled on the foll side of the TCC board. Note
that Fig. 10 shows an “X-tay” view of the board,
not the loil-side as was stated Imstl month.

PC boards. Figures 11 and |2 show how
the boards are interconnected. The color
scheme indicated is not mandatory, but
following it will minimize any chance of
confusion. Note that the receplacle is
mounted on the conversion box and wired
to the TCC board. Doing that allows the
conversion box to be disconnected from
the display unit when not in use.
Tumning 1o the off-board components,
use small-gauge, color-coded wires for
the conneciions to S1 and $3. Twist them
rather tightly to prevent spurious ignition-
noise pick-up that otherwise could occur
with some automobiles. (The noise pick-
up would cause crratic timer triggering
and occasional faulty display readings.)

When construction of the display board
is complete, cleun off all solder-flux resi-
due with isopropy! alcohol or commercial
spray flux-remover. [f using a commercial
flux remover be sure to read the directions
as some of those are harmful to plastics.

Conversion hox preparation

Figure 13-a shows the conversion-box
preparation details for the box available
from the supplier mentioned in the parts
list. Also shown is the probe and tubing
assembly (Fig. 13-b) The probe is built
using ¥-inch outside diameter (0O.D.)
copper tubing, with an alligator clip add-
ed to make sure that the probe remains in
the auto-¢xhaust pipc when it is placed
there. A 48-inch length of %-inch 1.D.
(Inside Diameter), “-inch O.D., vinyl
tubing connects the probe to the con-
version box. (Note that if you purchase
the complete kit from the source men-
tioned in the pans list, all cutting and
drilling will already have been done.)

A 2-inch copper twbe stub (see Fig. 13-
¢) is needed to atiach the vinyl tubing to
the conversion box. Crimp a Ye-inch
tength of one end in a vise to obtain the
flattened dimensions indicated. Then drill
a %2-inch hole where shown. [nsert a No,
6 flat washer (%-inch O.D.. W-inch
thick) into the flattened portion when as-
sembling as discussed below. Flattening
of the stub und insening the washer cre-
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ates a controlled inler aperture. That aper-
ture limits the exhaust-gas flow rate into
the comersion box. ensuring adequate
gas cooling before exposure to the TCC.

Velero strips can be used to allow at-
tachment of the conversion box to the
automobile. First. glue the “fabric™ por-
tion of the sifip to the back of the eon-
version box. Then. double-sided carpet
tape can be applied to the mating Velero
strip for attachment to the bumper. (Never
stick the tape onto a painted portion of the
car. as the paint is likely to come off when
removing the strip later on.)

Figure 14 shows the component and
board piacememt within the conversion
box. As shown. the sensors should be
mounted Y-inch above the PC board.
Plastie spray-botile caps {with approxi-
mate dimensions as shown) should then
be glued to the board over the sensor as-
semblies. Try to center the caps around
the sensor fixwures. Silicone glue may be
used, although 3M windshield adhesive
(available at automolive-parts stores) is
even more cffective. Apply the glue to the
mating surfaces only, When the caps are
in place. coat the outer cap and the board
surfaces with additional glue to be certain
of a good scal. Once the glue is firm., mel
a hole into the test-sensor cap where
shown in Figure 14. (The hole should face
the side of the conversion box thu1 con-
tains the strain-relief/cable assembly.)
Holding a |/4-inch diaineter screw with a
pair of pliers, heat the screw with a candle
flame and use it to melt a hole through the
plastic. The cap/board assembly should
then be silicone glued to the side and
boftom of the conversion box. Be sure to
use ample amounts of silicone glue
around the control sensor, as it is vital that
no exhaust gas be allowed to reach it.

Assemble the tube stub as shown in
Fig. 14 using four 6-32 nuts to spacc the
stub from the side edge. Don't forget to
place a No. 6 washer inside the flatened
tube end before tightening the outside
6-32 nut. When the four " spacer’” nuts are
snug, tighten the outside nut with a small
wrench or pliers until the tube end is com-
pressed against the washer inside the
tube. Thus, gas will be allowed into the
box only at the top and bottom of the
wasber. and to a small degree through the
outer sides.

Battery operation

Two self-contained batteries are uscd
by the unit. One is a hearing-aid type 1.5-
volt cell. The other is a common 9-volt
transistor-radio-type battery. The 1.5-volt
cell is used in the tiner module and its life
expectancy is over one year.

The 9-volt batiery powers all of the re-
maining circuitry. Cumrent drain is rather
high due to the required thermistor heat-
ing. Therefore. the unit should only be
turned on when exhaust measurements
are needed. Also. when replacing the bat-
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1ery. be sure that the unit is off (to prevent
damage).

Checkout and calibration

The following calibration/test pro-
cedures are perforied with the probe ex.
poscd to ambient air-conditions only. Do
not allow exposure to exhaust gas al this
time. Double-check all connections and
component orientation. Do not install the
iC’s im0 the sockets yer. (Only ICI.
which is soldered in pliace. should be in-
slalted 1o this point.)

If von haven 't re-installed the timer bat-
tery yet. do so now. and verify thar all that
ahl of the timer’s funcrions operate as de-
scribed in its owners bookiet. With no
exiernal power applied to the unit. all
limer functions should be just as they
wauld be normally. 1f than is not the case.,

[ L_‘r\ smnmj

S et 4

L
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da not proceed until you have isolaed and
correcied the problem. Try disconnecting
the four wires from the display PC board.

38 DIA

ke | D U
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wise noted

R1—103.000 ohms. 5%

R2, R12—4700 ohms, 5%

R3, R4, A13-R16—10.000 ochms. 5%

R5, R6. R8, R22—4870 ohms

R7—8450 ohms

R9—47,500 ohms

R10—4630 ohms

R11, R23—30,900 chms

R17, R18—20.500 ochms

R19, R20—100.000 ohms

R21—46.400 ohms

R24—50,000 ochms, miniature potentiom-
eler, linear taper. vertical PC-board
mouni

R25—4530 ohms

R26—10.000 ohms, miniature potentiom-
eter, linear taper, verfical PC-board
meunt

R27—14.300 ohms

R28-—6810 ohms

R29—11,800 ohms

R31—1000 ohms. minlature potentiome-
ter. linear taper, panel mounl, with
SPST switch {S4) '

A32—300 ohms. miniature polenticine-
ter_linaar taper. vertical PC-board
mount

R33—221 ohms

R34, R35—105 ohms

R36. R37—22.100 ohms

R38. R40—226.000 chms

R39—152.000 ohms

‘R41—143,000 ohms

R42, R43—210,000 ohms

Capacitors

C1=L5, C7-C9, C13—0.1uF. ceramic
disc

C8, €11, C12—100 pF, ceramic disc

C10—.001 pF, mylar

Cld—_05 pF. ceramic disc

Semicondudtors

IC1—LM340T-5 or 78M05 + 5 voll regula-
wr

1C2, IC6—74C00 CMOS quad NAND
gate

IC3—LM324 quad opesabional ampiifier

IC4—TLS07C A'D converter

IC5—ICLT6210CPA dual operalional am-
piifer

O1-Q5—2N3904 NPN silicon Iransistors

D1—1NS14 or 1N4148 general purpose
diode

SR1, SR2—3126 precision matched ther-
mistor pair {Fanwa! €lectronics. 63
Fountain St, Framingham, MA 01701)

TM1—limer modulg, model UO1 sport
stopwaich {Armitron Corporaton, 29-10
Thompson Ave. Long Island City, NY
11101)

51.53—SPST momentary normaily open
pushbutton {C & K 8631 or equivalent)

S2—4PDT rotary, panel moun!

S4—SPST potentiometer switch, part of
/31

B1—9-voli battery
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e T = T i 3 If operation returns to normal. then some-
~ NOTE: ALL BIMENSIONS thing is probably miswired in the Q1. Q2.
ey A R EUNLEES or Q3 circuitry. If timer operation is still
a{ T faulty. then either the wire connections on
172 the tirer board are bad {for example. sol-
INSERT WASHER HERE 1416 |- o g <Ay
— der bridging across two circuit paths) or
WHEN ASSEMBLING
{SEE TEXT) T the timer module is bad.
TE— Before connecting the conversion-box
bid, '“'- s 2 cable to the display unit. apply power via
. S4. Check the voliage at 1C12. [t should
. be 4+ 5 wolis. Leave the power applied for
F:G, t3.—DETAILS for prepanng m'éoonve_nlun boxﬁlhepmbe andtubing a 'y (B), and & tube a few minutes. then mu?:(h ]CI.plit) should
SRl be just slightly warm. not hot. If all is
Misceltanecus: PC boards. display and
All resislors 1%, Yi-watl unless other- PARTS LIST

conversion-box catinets. 1C sockets, 5-
voll battery tarminal clip, modular tele-
phone extenson cord, 25 feel. with plug
and receplacie {MCM TABE25 or equiv-
alent), vinyl thin-wall tubing (a-mch 1.0,
Yeinch O.D., 484nch length). copper tub-
ing (¥-inch Q... Ye-inch wall 1hickness,
14-inch length), spray bolilg caps {see
text). algator ¢lip, cable strain-relef {3
inch mounting holel, silicone glue, Veicro
strp {1k snches wide by 3 Inchas long),
doubie-sided carpel tape, 30 gauge wire.
8-conductor nbbon cable, knobs, hard-
ware, etc.

The following are available from PVP
Indusiries, P.O. Box 35667, Tucson, AZ
85740: Eiched and drilled epoxy-glass
PC boards tor display cabinet and con-
verslon box tor $14.95; SA1, SR2 sen-
sor pair for §22 95; PC board sel, both
cabinets {not driiled). limer module.
front pan#l decal tor dispiay cabinat,
and modular extension cord for
$49.95; compiele kit of all parts {(except
glue and battery), Including pre-drilled
cabinels for 598.95; completely as-
sembled, callbrated, and tested unit for
$129.95. The above prices are postpaid
in the continental U.S. Arizona resi-
denla add 5% sales lax. Readers of Ra-
dio-Electronics are invited t0 send a
SASE to the above address o receive
free updates on thia project, along with
user lips as they become avallable,

g

A
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°® / {SEE TEXT)
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ALL DIMENSIONS
IN INCHES

FiG. 14—THE TCC BOARD I mounted inside the conversion boX. Note that all exhaust tes1s are made
with the conversion box orienled as indicaled by 1he arrow.

well, remave power. connect the con-
version-box cable. and install the remain-
ing IC’s. Then set the BALANCE control
(R31) and trimmer potertiometers R24.
R26. and R32 1o 1heir midpoint positions,
and set the FUNCTION (o the cO position,

If the fimer had been in the normal
clock mode, you must change it to timer
mode by holding $3 depressed for a fow
seconds until the display changes 10 all
zeros. Now re-apply power. After several
seconds. the display should begin to re-
spond to the initiation of tests about every
lwo seconds.

1f the word LaP appears on the display
(below the two smaller digits on the Fight),
that rhcans the count/reset sequence is out
of siep. That may occasionally happen
after power up. Simply depress the TIMER
switch one lime. That should clear the
counting abnornality within two or three
lest cycles

Now proceed with the calibration pro-
cess. as follows. Again. be centain thal
there is no exhaust gas near the conversion
box. and that its lemperature is stable.
Also. orient the canversion box as shown
in Fig. 14, (That s the orientation that will
be used during actual exhaust testiog.)

1. Connect a DVM between the dis-
play-board pads for the green and yellow
leads to the TCC board. Adjust R32 for a

reading of exactly (¢ volis. There will be
some seitling time required. so leave the
DVM connected for about 30 seconds.

2. Adjust R26 for a display of 4.0%
Take your time in doing that step as il is
rather critical. Make the adjusiment in
small increments until the eeading
changes with each test cycle. IFmovement
in one direction doesn’t produce a display
change. go back 10 midrange and try the
other direction. When you do start seeing
a change. continue o adjust, but in even
smaller increments. until the display
reads 4.0 consistently on several subse-
guent tests.

3. Switch to the A/F made. and adjust
R24 for a 13.1 display. Follow the pro
cedure outlined in the previous step.

That completes the checkout and cal-
ibration process. The settings of R24,
R26. and R32 should not require readjust-
ment under normal circumstances. The
BAILANCE control should give you enough
of an adjustment range lo compensate for
any subile varialions due (o conypanent
aging or imbalaoces ar particular ambient
[emperatures.

WARNING: Exhaust gas is poi-
sonous' Do NOT ever perform any ex-
haust-gas tests in an enclosed or poorly
ventilated area! Even being inside a car
with the windows tolled Wp is no as-
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surance nf safety. While the system itself
is designed so that gas is sampied and
converted to an clectrical signal ourside
the car, exhaust gas can seep into the carin
many other ways. Do NOT take chances!

Setup

The first siep is to attach the canversion
box to the rear-bumper area. Choose a
position thal allows the tubing and probe
to reach the exhausi tailpipe without
stretching or sharply bending the tubing.
Also. observe the mounting direction as
outtined carlier. Velcso strips niay be used
o attach the box, but they may not be
suitable for all applications. Other alier-
natives may be necessary. such as mask-
ing tape. An especially sturdy mounting
is not needed unless the unil is to he used
while driving. in which case adequate
means musl be provided to prevent a
ehange of position or the device even fall-
ing ofl the car. Do not anach the probe
until after the balance operalion described
below has been performed.

Before the unit can be used. two things
must be allowed 10 happen: One is that the
engine musl be allowed o reach its nor-
mal operating iemperature (about 10 min-
wtes in mild weather), and the other is that
the test unit must be alliwed to stabilize
(about | minute). Il you warm up the car
while allowing the unit to stabilize, be
sure that no exhaust gas is allowed to
reach the conversion box uniil afier the
balance operition is performed. Also,
never start the engine while the probe is
inserted in the ailpipe, as the initial surge
of exhaust is extremely “dinty,” and could
eoat the TCC, akhering the unit’s accuracy.
A smal] picce of l1ape may be placed over
the conversion-box gas-inlet siub and
drain hole during warmup to ensute that
exhaust gas will not enter al that time.

In use. all funciions are displaved when
the times is in the stopwatch mode. If the
timer is in the clock mode. depress the
MODE switch for a few seconds until the
display reads all zeros. That can be done
whether or not power has been applied. In
fact. if power is not applied. the unit can
be used as an ordinary siopwatch. Qnee
power is applicd and the unit is placed in
the sTopwATCH mode. the display should
begin to change in response to each test
cycle.

The unit uses the three rightmost dis-
play digits for readout, with an assumed
decimal point between the righimost two
digits. Thus, a 134 display in the A/F mode
indicates & 13.4 airfuel ralio while 8036
display in the €0 mode indicaes & CO
coment of 3.6%.

To activate the unit, rotate the BAILANCE
control from its off posilion to about mid-
range. As explained above. allow a brief
warmup period. That allows time for pre
heating the TCC sensors. and generally
allows the system to become acclimated
to ambient conditions in the test environ-
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inent. Once the display siabilizes. adjust
the BALANCE control for a reading of 4.0
in the ©o mode or 13.1 in the a/F mode.

When the engine is running at normal
operating temperature, insert the probe
into the tailpipe. and attach the tubing to
the conversion box. There will be a very
brief response lag-lime encountered as
the display changes to reflect the thermal
conductivity of the gas sample. (Note that
a new sample test is performed about
every two seconds.) [t is normal for some
fluctuation “dnft” in adjacent readings,
panticularly if the engine is idling rough.
of if the engine system routinely changes
idle speed. timing. or carburetor mixture
in response 1o engine wemperature,

If your automobile has a catalyiic con-
verter. accurate readings can best be ob-
1ained by sensing the exhaust gas before
the converter. While some autos have a
port available for this testing. it will prob-
ably be npecessary to remove the exhaust-
gas recirculation (EGR) valve and insent
the probe at that point in the system. {It
will then be necessary Io close off the
EGR line to 1he intake manifold to ensure
accurate readings.) The catalytie convert-
er changes much of the hydmcarbons and
CO into water and carbon dioxide. That
“new”" gas/vapor mixture presents a dif-
feremt composite thermal conductivity Lo
the TCC, thus affecting accuracy.

Adjustments.

When making adjustments. be sure (o
allow time for the display to respond. It
takes time for the engine system 1o stabil-
ize on the new setiing(s), and then it takes
a short time for unit to respond to the
different exhaust-gas content. If the unit is
to be used on more than one vehicle dur-
ing a session, allow several minutes for
remaining exhaust to ¢lear the conversion
box before connecting it to the next vehi-
cle. When making adjustiments that typ-
ically have a broad range. it is best 1o
make small incre mental changes. pausing
after each and then noting the display.
That method makes il easy to “zero-in”
on the optimum seiting without losing
contro: that is, getiing things so far oul of
adjustment that the engine dies. of that it
is difficult to return to the original set-
tings. .

The following emission-related com-
ponent topics are intended for gencral in-
formation only. Specific adjustmems for
your auto should be made in accordance
with the auto makers’ prescribed meth-
ods. Occasionally. emissions wuneup pro-
cedures and data will be included on
decals in the engine compartment. Other-
wise. consull an appropriate scrvice man-
ual for details. It is 2 good idea to take a
CO reading before making any repairs or
adjustments so that you can Jater measure
your progress by “before/afier” compari-
son.

[tis wise to begin by checking the igni-

tion components: replace. clean, or re-
gap spark plugs as needed: set peint dwell
and ignition liming 1o manufacturer speci-
fications: check spark plug wires; and
cleanfinspect distributor cap.

Equipment added t0 modern auto-
mnbiles to reduce emissions include (in
part) the following items. They shauld be
inspected. clcaned. replaced. or adjusted
as recommended by the auto maker.

1. Air-inlet temperature damper
{routes preheated air to carburetor
dunng engine warmup).

2. A pump (pumps air into exhaust
manifold area 0 /mprove combus.
tion efficiency),

3. Charcoal vapor-evaporator {routes
stored (uel vapor 1o carburetor).

4, EGR (routes pormon ol exhaust
back 0 carbureios)

5. PCV {Positive Crankcase Ventila-
lion system—routes “Blow-by"
gases back to carburetor, and al
lows fresh air 10 enter crankcasa).

6. Spark-timing advance {Ilhree com-
mon types: deceleration-vacuum
control, transmission-gear-shift
controf, and engine temperaiure
thermostat-vacuum control).

7. Themmostat-engine coolant (higher
temperaivre thermosiats being
usad)

Proper carburetor operation is vital to
mimmizing exhaust pollutants. All pas-
sages and internal/external components
must be clean. and gaskets must he secure
to prevent air or fuel lcaks. Once that has
been accomplished, the various adjust-
ments Must be set (o the manufacturer’s
instructions. Those adjustments typically
include float, choke, throttle. and air/fuel
mixture, bul may include other things.
such as multi-carburetor synchronization.
While “'in the oid days™ simple cookbook
adjustment procedures could be given (for
example: “tighten down mixture screw.
then back off 3 twrms...” ). today that is
just not possible. The importance of using
a CO meter and strictly following the auto
makers” adjustment instructions is no bet-
ter exemplified than with the carburetion
setup.

Readlngs

As mentioned earfier. auto makers typ-
ically provide emissions-adjustment in-
formation in the engine compartment.
That information often includes CO and
A/F readings that should be attainable if
all systems are functioning properly.
Tune-up manuals will also provide that
information. Of course, it is also impor
tant to kpow your stale’s prescribed max-
imum CO limits for your make. enginc.
an(I] vear auto. Those limiis vary consider-
ably.

In Arizona, for example. a 1972 Ford
Pinto with a 4-cylinder engine is alloved
6% CO maximum. A (98] Dodge Aries.
also with & 4-cylinder engine. is only al-
lowed 1.5% CO maximum. A 1973 12-
¢ylinder Jaguar XKE is allowed 5.5% CO.
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Somc auto types seem to be rather amena-
ble 10 achicving even very stringeni re-
yuirements. while others (like the Jaguar
mentioned above) just barely squeak by
relaxed requiremenis. and then nnly after
considerable effort In general. however,
10- or I5-year-old cars should be able to
deliver about 3%—4% CO. while the very
fatest cars shouid be down to about 1%.

Air/Tuel rati0 measurements are es-
pecially meaningful when making car
burctor adjusiments. Onee again. il is
important 0 consult the manufaciurer’s

ata for recommended procedures and
readings 1t ean be injurious to the engine
valve system. for example, to set the mix-
ture oo lean. The few pennies saved in
fuel will be more than offsel by subse-
quently baving to repair burmed valves.
due to excessive combustion empera-
tures. Air/fuel readings above abomt 14.0
indicate a lean mixture {i.c. . more atr. less
fuet) while readings below abow 12.4 in-
dicate a nch mixture.

The advantage of using the unit while
driviug is 10 verify A/F carburetor seitings
and general carburetoraccelerator pump
responsc under actual operating condi-
tions. At cruising speeds. with a light
engine |cad. the A/F reading will nor
mally be a little Icaner {by about .3 or .4)
then when the auto is stationary. After
sudden. brief acceleration the reading
should diminish considerably. then grad-
ually rise back to nominal. Service data
for your auto should provide specific load
readings.

Suspicious readings

Sooner or later. you will probably en-
counter readings that just don’t seem o
make sense. There can he many sources
of inaccuracy. but first it is impartani to
determine the general cause. There are
three general causes to consider: the auto-
mobile, the setup. or the unit itself. Once
the general cause is found. the specific
problem is much easier to track down.

One common auto symptom is the car-
burctor-mixture control nol having any
effect on CO readings. That is a “normal
occurrence if the carburetor needs over-
hauling. Whai has happencd is that block-
ages or leaks in the carburetor have
disrupted normal operation enough to
make the relatively minor mixlure-screw
changes ineffective. It is also possible that
the air filter is clogged. To verify. note the
A/F reading. then remove the aircleaner
element. re-atach the air-cleaner cover,
and retest. 11 A/F ratio is now more than .2
or .3 higher 1han before. the filter proba-
bly needs replacing

Anuther source of potentidl trouble
from the automobile. as mentioned car
lier, 15 " swamping out” of the TCC due 10
an unusually dirty exhaust blast, such as
that which would occur if the engine is
started with the pmbe attached. Swamp-

continued on page 96
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e HALNO-ELEC FHUNICS

HOBBY CORNER

Finding replacement parts

EARL “DOC"” SAVAGE, HOBBY EDITOR

TWENTY OR SO YEARS AGO. WHEN COM-
mercially available amateur-radio sclups
began to appear in large quantitics, the
number of ham operators who simply
bought transmitter/receiver units and
wmed them on began to increase al an
exponential rate. Prior to that tinw. most
hams built their own instaltations, or at
least knew enough about them to repair
and modify them whenever the need
aruse. So they. the old (imers. made dis-
paraging references to the new breed of
hams-—they were calied “appliance aper-
ators.”” Not se long ago, the computer
hubby went through a similarchange. Not
only is il no longer necessary to build a
compuler 1o have onc. but most comput-
erists have no interest in knowing how
their machines work. In fact, the vast ma-
jonty of compuler owners today are essen-
tially “appliance operators.”

The purpose of reviewing that bit of
history is not to start an argument—nei-
ther side is any better than the other.
However. those and other similar changes
have created a problem that many ¢&lec-
tronics enthusiasts encounter frequently.
That is, we start to build or modify some
device and discover that the pants we need
arc hard. if not impossible. to find. That's
partially because many parts disiributors

AN INVITATION
To belier meat your needs, “"Hobby
Corner™ has undergone a change in
direction. It has been changed 1o a
queshon-and-answer lorm. You are in-
vited to send us queshions about gen-
aral etectronics and s apphcations.
We'll do what we can 1o come up with
an answel o, at jeast. suggest wheme
you might find cne.
if you need a basic cifcuit for some

purpose, or want (o know how or why
one works. le1 us know. We'll print
those of greatest inlerést hera In
“"Hobby Corner.” Please keep in mind
that we cannot become a crcuit-de-
sign sernce for esotenc apphcalions:
clreuits musl be as gensral and as
simple as possible. Please address
your correspondence 1o,

Habby Comer

Radio-Electronics

200 Park Ave. South

New York. NY 10003

carry more sub-assemblies than discrele
components. The reason behind that is
that these days the repairman usually re-
pilaces a compleie sub-assembly (or
board) rather than the pans themselves.
1t’s quicker and cheaper to do things thal
way—at least they say 1t’s cheaper!

You really can’t blame the stores and
nail-prder houses for the change: simple
economics was the deciding factor in
making that adjustment. There is more
profil in selling manufactured sub-assem-
blies than there is in selling parts unless
the wolume purchased is quite large. And
therein lies the root of the problem, but
knowing the cause doesn't affect a cure—
it's still hard to find the parts. That's true
whether you do business with the very
large pants dealers or the *"mom-and-
pop’-type operations, which have low
overhead. We know it's difficult, not only
from personal experience but because a
weck doesn’t go by withow! receiving a
letter from someonc saying that he can’t
find a source for a cénain coil. trans-
former. or whatever. So, for David Barger
(NY). Jetome Roach (CA), D. C.
Hoffman (PA), Chris Miller (Ontario).
Chauncey Albright (NY), and the rest of
you out thenr who have had difficulty in
locating the needed parts. here are some
old methods and a new one that has proven
quite valuable.

Helpful hints

If you're building a device from & con-
struction article, first check to see if the
author has made arrangements Lo offer a
parts kit. Often a source of panial or com-
plete kits is listed with the anticle. That
may be the best way (10 go when you need
all or almost all of the parts. The second
approach to the parts problem is to check
the local Radio Shack store or their cata-
log. If they carry the necessary parts, then
you've saved yourself a lot of tine. But if
that turns out 1o be dead end, the next step
is to check the back-page ads and the
classified section of current and past issu-
es of Radio Electronics for suppliers.
Most suppliers will send along a current
catalog when you order something, and
continue (o do so once you are on their
mailing lists. Still others will send their
catalogs to you just for the asking. (I don’t
know about you. but | never throw out a

catalog until a replacement comes along.)
Assuming the worst case. il’s then time to
stant writing leniers of inquiry to supply
houses (a task that's all 100 familiar to
me). In the past that has been like shooting
in the dark, but now some light has been
shed on the subject.

A fellow by the name of Edward A.
Hall has written a 125-page book—The
Buyers' Guide to Radio and Electronic
Farts. That guide goes a long way in let-
ling you know which distributors carry
what items. The book contains histings for
hundreds of parts. ranging from actuator-
to-yoke and 1t also llsts over 85 companies
that carry each item. A special section in
the back of the book gives supplier mail-
ing addresses, telephone numbers, cata-
log costs, and minimum order amnunts.
(1've found it to be quite helpful.) If you
feel that the guide would be of benefit to
you: it’s available for $6.95 postage paid
from Hayward Products. 39 Sunset Count,
St. Louis. MO 63121. (And 1 don'town a
bit of stock in the company!) How times
have changed!
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FIG.1

Speaking of changing times. you may
be interested in a little conversation piece
in my workroom. [t is nothing more than a
smatl wooden base holding a tube, a tran-
sistor, and an IC. The sketch in Fig. |
gives you an idea of what it Jooks like. My
non-technical friends are amazed when |
answer their questions aboul it, and I'm
sometimes tempted to cheat a bit by re-
placing the puny 68L7 with an old trans-
mitting tube! Of course, you could have a
serics of such cye-openers: How about a
5R4 and a solid state rectifier, or an OA3
and a Zener diode? There are all kinds of
interesting possibilities.

Inquiries

Whenever | have the occasion o thumb
through my Radio Electronics magazine

WWWW.americanradiohistorv.comm
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file, | am impressed anew with the variety
and scope of the subjects that have been
covered (or uncovered) over the years, A
back-issue file is a valuable resource of
circuits. ideas. and construction data.
When you are looking for information,
check through your back-issue file. You’ll
almaost atways find that the time was well
spent. E

For instance, one reader—James Lewis
{NJ)—is looking for a voltage/spike sup-
pressor for his equipment. Well. James,
take a peek at page 57 of the September
1983 issue. There you’ll find a great con-
struction article entitled *“Powerline Tran-
sient Suppressor”™ by Herb Friedman.
That suppressor takes care of four line
problems: RF interfefence, line tran-
sients, surges, and interruptions of ses-
vice. {(Well. it doesn’t prevens interrup-
tions but it does keep down troubles when
service is fesumed.) Another reader, S.
M. Harman {PA), will have 1o look back a
bit farther 10 find an answer te his ques-
tion. That reader is a teacher who wishes
1o add somne tunes 10 his math games. He
says the mini-player piano of a few months
ago is overkill for his needs. You're in
luck, Mt. Harmon. You can find just such
a monophonic “tune maker” circuit in the
*Hobby Comer” ¢olumns of the January
and February 1979 issues of Radio Elec-
tronics.

Those of you who have writien about
sequential turn-signals for your cars and
other uses of “'chase” circuits, may wish
to check the March. 1978 installment of
" Hobby Commer.** To operate that circuit
with high-current devices (tail lights. 110-
volt lights, etc.} just hang one or two TTL
relays, ot transistor switches on the out-
puts in place of the LED’s.

Antenna measurements

Antennas ¢can make or break any Kind
of radio installation. That is especially
true of transmitting antennas, What is es-
pecially exasperating about them is that
they can look great but perform like a
willow 1wig, or worse,

1t is axiomatic that the more you know
about antennas, the more you realize you
don't know! To make matters more com-

plicated, the usual DC and AC test instru-
ments are of little value in making antenna
measurements. Typically, AC instru-
ments function adequately only up to a
few hundred Hertz, at best. They are atl
but worthless when dealing with devices
in the kHz and MHz ranges.

Andrew Mazzella has asked how he can
test his antcnna without lowering it or
climbing up a long ladder. Well, the first
thing we have to tell you is that there are
many things you nced to know about a
given antenna that can’t be learned by
bringing it down or going up 1o il, unless
you have special Instruments.

The primary question about an antenna
is: What is fts resonant frequency? For-
tunately, that can be determined from the
ground, as it were, with any of three in-
struments. Two are quite reliable but the
third will mislead you, given half a
chance.

The one which you must use with great
care is the grid dip meter. The method and
degree of coupling (o the antenna is quite
eritical to geiting uscful and accurate
readings. In spite of that, the grid dip
meter is used often because it does nol
require an external source of RF energy.
The other two instruments that will give
you the needed information on your an-
tenna are an SWR bridge and an RF im-
pedance bridge. R-E
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& 'RADIC-ELECTRONICS

THE DRAWING BOARD

Smoothing out the sinewave-generator output

ROBERT GROSSBLATT

ANYONE WHO GETS INTERESTED IN ELEC-
tronics and gets really hooked on it will
progress through a number of clearly rec-
ognizable sieps. In the beginning. you
buy light-dimmer kits and burn your eyes
oul trying 10 read obscure directions writ-
ten in muddy print. The next step is to buy
components and, armed with a chart that
lists the resistor colof code and a solder-
ing iron, burn your components up trying
to build a light dimmer of your own de-
sign. Somewhere around here you begin
to understand that there's more to elec-
tronics than Ohm’s law, and you begin to
read.

Now, we're all farniliar with the truth of
Grossblatt's 12th Law: ile who doesn’t
have his head in a book has his head in
something eise. But the more general the
rule, the more exceptions there are o i,
and that applies here as well. After you've
plowed through enough abstracts and
journals. you'll learn how lo apply
Grossblatt's 27th law: What is written on
paper is not carved in stone.

The difference between thecory and
practice is the difference between brain
damage and common sense. The difficult
task of plowing through countless reams
of paperwork filled with obscure equa-
tions can often be eliminated by 1aking a
look at the original problem on a dif.
ferent-colur paper or walking away and
letting your subconscious take over.

The perfect exampie of that is the prob-
lem facing us at the moment—finding the
resistor values for our digital sinewave
generator. There are three ways lo go
aboul finding the answer. 1) Trial and er-
ror. 2) Mind-warping math. 3) Common
sense. The first one is OK., but only gives
answers for a particulur application. The
second is OK for people who wear a
bathing suit with shoes and socks. That
leaves us with the third.

Belicve me when [ tell you that the
standard method for calculating the re
sistor values involves math so hairy...
well, even with a lot of equipment it
would be difficult. The Fourier transforms
and Fibonacei numbers are the easy par.
The hard pans ¢an only be solved using a
variable interossiter. (Do any of you re-
member what that is or know how to spell
it?)
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Getting around the math

But seriously folks, the math is both
complicated and unnecessary. We can get
within several decimal places of the calcu-
lated values by using commeon sense and &
bit of ¢lementary anithimetic. Let's take a
good look at the problem. Figure | shows
the eircuit we're going to use; Fig. 2
shows 180 degrees of the waveform that
we want, and a couple of helpful hints.

You'll remember that we’re not using

quick and dirty way to make the waveform
conform more closely to a sinewave. The
resistors on thc remaining outputs will
determine the shape of the wave we géner-
ate but—and this is imponant—we still
have to allow for the time used by the g4
ouiput. In other words, no matter how
many 4018 outputs we decide to use, it's
still going 10 take 5 incoming clock-
pulses to make the 4018 repeat itsclf, That
means any calculations that we do have to
tuke into account the fact that there will be
5 discrete 4018 output states for each 180
degrees of the sinewave.

In praciical terms, each incoming clock
pulse will control 36 degrees (180/5) of
the sincwave. @ will determine the am-
plitude of the sinewave 36° into the cycle,
Q; will determine the amplitude of the
sinewave at 72°, and so on until we get to

WwWww americanradiohistorv comm
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CompureRDiGEST

NEW KIND OF MAGAZINE FOR ELECTRONICS PROFESSIONALS

PC Jr VS NEW TRANSPORTABLE...

A brand new IBM computer That you can
carry With you wherever you go. Here's
A cOMpARISON beTween The new
TRANSPORTADLE And The PC Jr.

CP/M FOR BEGINNERS...
Don't be afraid of using CP/M.
I7's A TErRIfiC OPERATING SYSTEM ONCE YOU

understand how 1o UsE IT. |

From pAINTING picTUREs TO drRAWING
pie-charTs oN YOUR TErmINALl'S SCREEN OR -

l doT mATRIX PRINTER. g i
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Eleclronies Soflware Shore

New for our readers....A mallorder source ot software for Atari 400, Atart 800, IBM P C, Commodore VIC-20,

Apple ll, and other personal Computer SyStems.

IBM PC

] FLIGHT SIMULATOR by Mi-
crosoh ... List $49.95. Ows price
. $43.00, Hignly accuraie sm-
ulation of ght in & single-engine

ircrall. Working instruments
Out the wandow graphics  Readl.
me Might condmons. (IBM P C,
&4k cokor graphics. disc)

[1 EASYWRITER Il bry i
tormation Unlimuted ... List
$350.00. Qur prce ...
$300.00. Turme your Com-
Builer into & word
Processor You seg gvery-
thang on the screan. There
are no imbedded com-
mands. (IBM P C, disc)

[ DEADLINE bry In-
focom ... List $49.95,
Our pnce ... $43.00. A
locked GO, A dead
man. You have 12
hours to sohve the mys-
tary. Onm 12ise move,
and e killer sirkas
again (IBM P C, 48k.
i8c)

O ALGEBRA, Vo!. 1 try Edu- |
ware ... List $39.95. Owr price

. 33400, A hrat yaar algebra
tutonial covering definilions,
NUMBE [Ne opetations, saty.
alc. (IBM P C, 48k, color
grpaiwes, disc)

-

1 PRISONER2 by Interactve
Fantasies ... Lisd $32.95. Our
prce .., 528 00. Escapo s
hardly possible The island
keeps you under survedlance
Just try and get out! (Apple I,
48k, disc)

[ PRISONER2 bry Interac-
thep Fantasses .. Lisg $39.95.
Our pnce ... $34.00. (Atarn
disc)

L] THE MASK OF THE SUN
ey Unrazolt inc . List $39.95.
Qur price . . $34.00. An anu-
maled adventure hiough a
sefies of hi-res screans An
ultimate adventura challenge.
{Apple I, 48k, disc)

[1 MASTERTYPE by Lighting
Software .. List $39.95. Qur
price . $34.00. A typing in-
struction sysiem In an exciting
Nkres game lormat. Leam to
type whike baithng waves ol
ahatking enemy wonds. (Apple
II. 48k 64k, disc)

1 THE GRAPHICS MAGK
CIAN by Penguin Software .
Lis1 $59.95. Our pnce |
$53.00. Make your own ani- i
mated graphics. Handies up 10
32 independent objects.
Stores, hundneds of color ple-
tures. (Apple ||, 48k, disc)

] RENDEZVOUS by Edu-

COMMODORE VIC-20

PIPES by Creatrve Software

. Lent $39.95. Our price .
$H.D0. Connect a ppelineg
from he waler Supply tank to
&vity house Welch oul lor
! loaks Use as hitthe pipe a5
posshie S sl levens (Com-
madare YIC.20 carindge)

[1 SHAMUS by Human En-
qineered Sottvawe .. List
$39.94. Our pnce ... $34.00,
Only you can stop the Shad-.
ow's mad regn of teror. Two
leweis with 20 rooms each, A
[oystck challenge. (Com-
modore VIC-20 cartndga}

L HOUSEHOLD FINANCE
by Creative Software .. List
$17.95. Qur pice ... $15.00.
Home utiity program records
and analyzes your monihty -
come. expenses and buaget In
16 calegonies. (Commodone
VIC.20 1ape cassetie)

[J] HOME OFFICE by Creative
Soltware .. List $29.95. Our i
price ... $25.00. Combines Ba ot
VICPRO. m flexible and effi- i Li_'|!‘

|

cran! wond processor with
VICDATA a powerty! and so-
phisheated nlonmanon Storage
argl retreval system (Com-
modaore VIC-20, cassella tape,
Bk addibonal memaory requined)

i

ATARI
. ] SUBMARINE COM-
= MANDER by Thom EMI .. List

YR W1 ) MICRO TERMINAL by
MICROCOM Microcom . List $94.95. Qur
price .. $83.00. Alows ac-
cess ¥ emote maintrames

X 4, 1 data
banks. and other personal
compulers. (IBM P €, disc)

ware ... List $39.95. Owr pnce
o 33400, In {our phases, sim.
ulates an aciual space-shuttle
thght trom Earth Liftolt through
Orbatal Rendezvous and Ap-
proach 10 Alignmanl Docking

g=== $49.95, Our price ... $43.00. A

submaring patrel Simulator 10
hum and destroy enemy ships

9 skill levels. Plug-in cantridge,
{Atan Cartnoge 400:800)

» ‘ComputerDigest

PCTUTOR

| PC TUTOR by Comprehen-
sive Software .., L1s1 $79.95,
Our price ... $68.00. Interactive
program aaches you how (o
use your 1BM Personal Com-
puter. including hardware and
sottware. (IBM P C, 64k, discf

wrih § space siation Hi-rez
graphics (Apple ||, disc)

ety
|

| SAT WORD ATTACK
SKILLS try Eduware ... List
$49.00. Our prica ... $43.00. A
futorial lor Mastenng vocabu-
lary, dec:phefing new or
unfamilias words. and taklng
tests. {Apple |1, disc)

APPLE

1 MINER 2049 by MicroLab
... L181 $39.95. Qur price .
§34.00. Chase il & Ura.
num ming thru 10 kevels of
lraps and capiumg Yukon
Yohan Scale ladders, pamp
from moving plattorms. and
win—il you can. [ApDle I,

L--------------------------------------------------

= 48k, disg)
Radio-Electronics Software Store
200 Park Avenue South

New York, NY 10003
Number of tems ordered T
Total Price of Software gL Address — S —
Sales Tax (NY Siate Residents Mus! Include)
Shipping ($2.00 per item) . £ g ZIF
TOTAL ENCLOSEQ (Sorry, No COD) &
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& IBm PCjr Versus The Portable
An in-depth ook at two of 1BM's newest computers. Included is a
look at the similarities and differences between the two machines,
Marc Stern

10 CP/M For Beginners
Part 2. This month, we'll tum Our attention to one of the most
important CP/M wtility programs: PIP Herb Friedman.

14 Computer Graphics

With the proper software, its possible to add the tremendous power

of graphics o any personal computer. In this article, we'll take a look
at some of what is available, and see what those programs can, and
¢an not, do. Herb Friedman

4 Editerial

5 New Products

June 1984

COMING
NEXT
MONTH

First there was the ZX80, the
machine that set the computer
industry on its ear Now Clive
Sinclair is at it again with his latest
entry, the QL Find out how it
stacks up against the competition
in next month's issue.

Computer telecommunications
has received a lot of attention in
the last year or 50, but what
exactly is it, and where does the
average hobbyist fit in? Those are
Just some of the topics our lock at
telecommunications will cover.

Handling large amounts of data
or writing long reports or papers,
is done much faster when done
on a computer Getting a printout
of your work, however is an
entirely different matter. Losing use
of your computer for minutes, or
sometimes howrs, while reams of
paper are fed through even the
fastest printers is unproductive,
frustrating, and annaying. Next
time, we'll find out all about how
You can put an end to all of that
by adding a printer buffer to your
computer system.

L

ON THE COVER

Add a solid graphics software package to a computer and it
becomes easy to prove the cliche "a picture is worth a thousand
words.” Leam all about some popular graphics software, and how
they can make your computer "speak volumes,” beginning on page
14.

The illustration on our cover was created on a Heath/Zenith Z100
computer using a graphics software package called Autocad.
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EDITORIAL

CAVEAT EMPTOR!

Maoney is tight. Nobody had to tell you that. All you have to do is to open

your wallet or look at the balance in your checkbook. The things you want

are harder and harder 1o come by S0 you have to decide which things are
necessites and which are luxuries. But it goes Deyond that. Your purchases
have to be exact and correct. There is no mOOM for mistakes.

That's why 8 magazine like ComputerDigest becomes increasingly
Important to you. Not only do you leam what new products are available to
you, but you'll also team how well they perform, and whether or not they
will be precisety what you want and need for your own computer system.
In @ ight-money situation, there’s no room to buy, try, and discard. Your
purchase must work for you the way you want it to, or you've |ost your
money.

The other thing that happens in that sort of situation, 1s that a lot of
manufacturers compete for the bucks you've got to spend. Now
competition is good for everybody It keeps prices within reaseon, provides
innovative products, and the industry continues to move fonward. Yes, that’s
all to the good. Unfortunately, not all of the manufacturers can hold out in a
highly-competitive market, and there's atways a dropping by the wayside. If
you buy a product and that manufacturer fails, you might wind up with a
totally worthless guarantee.

What does it all mean? You've simply got to be a careful consumer! Before
you make any purchase, you must be certain that you want and need the
product that you're contemplating. Having made the decision to buy, you've
got 1o use a careful process of elimination to select the manufacturer you
want to deal with, and then pick that specific product of that specific
manufacturer. When you've nailed down the manufacturer and model
number, You go out shopping for price, and we hope, you'll deal with a
local distributor who has an untainted reputation in addition to fair prices.

When you finally do make a purchase, we recommend that you stop
shopping. Too many people waste time after a purchase, trying to verify
that they made the right buy, after its too late!

We started out by saying Caveat Emptor. It's Latin for “Let the Buyer Bewere.

We at ComputerDigest are trying to help. We're working your side of the
street. We'd like to hear from you, too. Got any specific problems or
questions? If we don't have the answers, we'll know where to get them;
and while all mail will be answered, we'll publish the letters that we think
are most interesting. So do let us hear from you.

And hey.. THANKS!

BYRON G. WELS
EDITOR
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COMPUTER PRODUCTS

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

DUSTCOYER, the Copy Cover, 15 a combination dust-cover
and copy holder Manufacturd from clear lucite, when down,
it protects keyboards from dust and dirt; when it is fipped
up (see photo) it becomes a copyholder that accommodates
aocuments and computer printouts that measure up to 11 X
16 nChes.

CIRCLETIDON INFORMATION

The Copy Cover clips on and off in seconds. Eact unit 15
custorm-ht and versions are available for most popular
computer models, inCluding IBM AC, XT r—Appie —Racio
Shack’s Color Computer—Tl $9—Commodore 64, VIC-20
DEC Rainbow 100—Columbia—Kaypro, and many other
models. There 1s aiso 8 special venson available for the
portabie Radio Shack model 100 and the NEC 8201, Dunng
the special introductary offer pericg, the Copy Cover is
oriced at $39.95 —C-Thru Products, 6351 Lk Worth Road.,
Lk Worth, FL 33463, Suite 111.

SOLDERLESS EXPERIMENTER SYSTEM, the eZ Board,
provides a method for building experimental add-ons to
interface wath personal computers.

Features of the system include a 3lass expoxy Circuit board
mounted with a set of solderless breadboarding units for
building Circuits; four separate distribution buses wath 50 tie-
in points, each of which can be used for power, ground,
Clock lines, reset, and more.

CIRCLE 112 ON FREE INFORMATION CARD

There 15 an andy of tie-point blocks from which each pin of
the computer’s bus system (VO channel) 15 Clearty |abelled
and 15 easily accessible, A four-position DIP switch 5
mounted on the Board. Each switch position connects to a
set of tie-block sockets on either Side, to ad in the
development and analysis of expenmental Circuits. A Aat
ribton cable connects the board to the computer’s bus
expansion siol.

Versions are available for [BM, Apple, and Commodore
machines, as well as for hardware compatible models. The
entire system, including cable and connectors, is paced at
$174.95 each, plus $5.00 for shipping—Sabadia Export
Corporation, 3920 E. Coronado Street, Suite 206, Anaheim,
CA 92807

COIN-EVALUATION PROGRAM, Coins, automaticatly
evaluates 1600 commeon Amencan coins. Non-standard colns
€an also be [isted and rmaintained, so that numismatisis can
determine the current market vaiue of their collections. The
package provides for special reports that showy yearty
purchases and sales, as well as 3 complete inventory

CIRCLE 113 ON FREE INFORMATION CARD

Optional Quarterty update diskettes that will be available re-
price the collection per current market values. IBM PCXTHR,
Apple 84 + Me, and TRS-80 models I versions, including a
44-page manual and program diskette with [atest value file
are available at $95.00. (Previews Packs—manual onty—-are
avallable for $10.) Add $2.50 for shipping and handling. MC/
VISA order are aCceprable; Califormia residents are asked to
please add 6% sales tax.—Compu-Quote, 5914 Berquist
Avenue, Cancga Park, CA 91307
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" IBM PCjr VERSUS
THE PORTABLE ......

Here we'll look at IBM's Portable PC and the PCjr to see if there are any similarities.

FIG. 1—THE MEW 1BM PORTABLE Personal computer features
236K of user memory and & single disk drive.

when IBM made its decision to enter the
microcomputer market i 1981 wath 1its Personal
Computer (PC), it was generally considered 8 way of
getting its foot in the door. The giant comgunter maker
was dipping its toe—-so to speak—into the waters of
this market to see if it was right for the corporation.

The fact that this entry was rather CaUtious was
hardly surprising because this area of the computer
market was a giant unknown for 1BM Look at the
origindl offenng and You'll see what we mean.

it used an 8088 microprocessor—a proven device —
which had a 16-bit intemal architecture, but an B-bit
data bus. The computer uséd 16K static RAM IC's to
provide a total of 64K of RAM on the motherboard; a
cassette recorder Interface, and 8 detachable 83-key
keytoard. That combination is hardly what one would
call revolutionary

To upgrade this system, you had to buy special-
purpose accessory boards that plugged into the
motherboard (system board of the computer) and you
had to buy 8 separate display device to see the
systemn’s output and that device needed a special
plug-in card so it would work, too.

This, agan, was bardly 8 new trend in the
microcomputer world. Apple had been doing it
successfutly for four years before IBM jumped into it.

Like Apple, though, IBM used 8 cagey marketing
strategy, one which was totally out of character with the
company’s traditional policy of in-house development,
it macie its system and bus architecture public,
publishing a detailed “Technical Reference Manual.”
This manual allowed deveiopers of non-18Mm-
developed accessory boards, peripherals and software
to have a look at the memory and input/output (I/O)
structure of the systemn and to develop products for it
IBM even went so far as making most of #ts Basic Input/

§ ComputerDigest — JUNE 1984
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FIG. 2—THE IBM PCjr. The version shown here features 8 single
disk drive, two cartridge slots, and 8 cordless keyboard.

Qutput Systern (BIOS) software public, with the
exception of some proprietary Read-Only Mermory
(ROM) calls, so that anything developed for the 1BM PC
wias compatible not only with the basic system, but
other accessory devices and with 1BM-developed
products.

For IBM it was quite a daring maneuver, on the face
of it. But, think about it for 3 moment. With its original
minimal PC, it had very littie at stake. If the market for
the 18Mm PC faited to develop, the company was out the
development costs of the basic system and for some
toaling. Since the corperation relied so heavily on
outside vendors, though, much of the development
cost would be bome by third parties and they would
ge the ones who would have had to absort any

ilure,

However, as we all know, the [BMm-PC hardly failed at
all. Almost at once, the market for this system began to
skyrocket—even with the minimal level of hardware
and software that was originally out there—and soon
the IBM-PC became an industry standard. Almaost
immediately, a widespread network of hardware and
software suppliers jumped on the bandwagon,
providing IBM users with a wide array of accessory
devices and software Even [BM joined its own
bandwagon by providing more and more BMm-
packaged material for the PC.

Yet, IBM remained cautious, even though its market
share in the microcomputer world soon approached
and surpassed 20 percent. Some sact this was due to
IBMS fear of an anti-trust action if it came to dominate
100 much of the market. However, it is probably truer
to say that it was 8 result of [BM’s native business
conservatism. It wanted to be sure the PC phenomenon
was more than just a flash in the pan. And, while it took
more than a-yearand-a-half for it to be convinced of
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the success of the PC, the corporation eventually began
tuming out upgrades and additions to the PC ling.

First came the PC-XT, an upgraded IBm Personal
Computer that used 64K RAM ICs to provide a
maximum of 256K on the motherboard and 8 10-
megabyte hard disk. Then came other upgrades to this
systern, the PC-XT/3270, IX and more. Each of these
systens had more power and functionality. Some
could be tied 1nto & network of temminals, while others
could support the UNDX operating System.

Eventualty, as it had done in the mainframe computer
world, IBM offered a full lineup of business-oriented
systems, ranging from the basic PC—now called the
PC1—to the full-bBlown PC-XT/X It is now even
beginning to offer a small cormputer system for the
scientific and engingering world, based on tts $-9000
MC-6B000 microcomputer, called the 52.

However, if you jook at all of the additions to the
ling, you will see there were still two crucial areas in
which IBM had no entries, the home computer and
portable computer realms. The first of these gaps was
filled in November, 1983 wath the introduction of the
IBM PCjr shown in Fig. 1. (see March Radio Electronics
tor a description of PCjr). The second obvious gap was
filled in February, 1984 wath the introduction of the IBM
Portable Personal Computer (see Fig. 2). This now
makes |BM competitive in all areas of the
microcomputer market, with the exception of the lap
o kneetop computer area and it is more than likety that
this gap will be filled before long.

Compatibility Across Board

Perhaps one of IBMS shrewdest moves with all of its
entries in the small computer world is the use of a
COMMON MICroprocessor and system architecture
across the line. This assures compatibility from the low
end to the high end and it further means that users will
be able to migrate from one systemn to a higher-
powered system » their needs change.

More ime- Lt for the user, though, is the fact that
the sof L€ base won't become obsolete simply by
" .ing to 3 different IBM computer Because the
system architecture and disk format is the same, a
program that runs on the PCjr wall run on the PC and
will run on the PC-XT and so on, provided, of course,
that you use DOS 2.1.

This type of compatibility solves one of the long-
time complaints in the microcomputer world—
incompatibility of operating environments.

Since IBM has become so powerful in the
microcomputer world, there are now many PC-
compatible systems on the market that will emulate the
IBM product and can use some of the same software.
Some of them are s0 compatible that they will act the
same as a PC and will run even IBMs proprietary
software. This means compatibility across a great
number of machines. However, there are varying levels
of compatibility and you do have to check to find out
just how compatible an IBM-compatible computer 1S,

For 1BM, though, the compatibility between its
systems means it can keep users “in-house” as they
upgrade in their microcomputer needs.

With all of this background set out, let’s take a
detailed lock at the Portable PC and PCjr.

Portable PC

Like all the IBM Personal Computers, the Portabie PC
uses an Intel-designed 8088 microprocessor that runs
at 4.7 MHz. This microprocessor has 8 16-bit intemal
architecture—16 registers for storage and data and it
handles data intemally in 16-bit Chunks—two 8-bit
digital words at a time.

However to get its data from the rest of the system,
it must make two 8-bit data fetches. The reason is the
8088 microprocessor only has an 8-bit data path (bus),
This means that before it can take any action on 3
digftal instruction, it must send for 8 bits of data, store
them temporarity, and then ask for the remaining 8 bits
of the instruction. This does siow response time
somewhat

I :

The PCirsentry level model is packaged with software that's
especlally designed for users with little or no compuler experi-
ence.

Inciuded with the Portable PC, is a standard 256K of
user memory (RAM). This means this portable will be
able to run even the most memory-hungry programs.
(Many 16-bit programs written NOw rely on @ minimum
system configuration of 128K of RAM and some even
require 256K The reasoning behind them is that
memory is cheap and 1t is far better for program
response o [oad the entire program in RAM, rather than
relying on constant disk access every time something
new is needed by the program.) This level of RAM is
expandable to a maximum of 512K

Interestingly, this is only half of the amount of RAM
that a 16-bit microprocessor such as the 8088 can
acidress. In realsty; it can acdidress up to megatyte of
RAM. However because of system constraints, at the
moment, this is limited to 640K on the PC.

The Portable PC weighs about 30 pounds and folds

JUNE 1984 — ComputerDigest 7
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FOR A WIDE
PCjr can be used with the IBM Compact Printer. For instance,
when ysed with the appropriste software, that combination can
be used by students to produce reports, €s3ays, eic.

ARIETY of home and classroom applications, the

into 8 20 X 17 X 8-inch package. It features the same
type of 83-key firm-touch keyboard that is used by the
larger members of the IBM Personal Cornputer family:

Unlike the other members of the PC family, this
system comes with a built-in 9-inch, high-resolution
amber monitor that is capable of displaying graphics. It
is capable of displaying the industry standard 80-
columns by 25-lines and this makes this system ideal
for professional use

This system alsa offers a standard color-graphics
menitor adapter Card so this system can be used for
color graphics work and |5 compatible with the latest
version of the IBM disk operating systern—2.1.

Since it is compatibie with DOS 2.1, it indicates this
system comes equipped with a disk drive—you don't
need DOS if you don't have & disk drive—and it does.
The standard disk drive is a slimline (half-height)
double-sided, double-density unit that is capable of
360K of storage. A second drive is available as an
option.

There are also five expansion slots on the
motherboard, which, again, shows the hentage of the
Portable PC—an open system architecture that you can
fill in yourself It does add to the initial $2,795 price for
the one-drive system. An additionat drive is $495,
while a serial communications port is about $100, and
a parallel printer port so you can use your Portable PC
with a printer, is about another $150. The 256K memory
addition option costs anywhere between $400 and
$900, depending on where you get the 64K 250 ns
RAM 1’5 required.

It also boosts the cost of this system to about what
you'd expect to pay retail for a similarty equipped two-
drive IBM-PC1 desktop model. However you do get the
advantage of portability.

Portable versus PCir

As we noted earlier, the portable piugs one of the
holes in IBME small compuiter lineup, while PCjr plugs
the other hole at the low end of the line.

Like the Portable, PCjr uses an 8088 microprocessor
and, like the Portable, that processor runs at 4.7 MHZ.

8 ComputerDigest — JLINE 1984

WHEN USING IBM's Personal Computer Disk Oper#ting System
2.1, the PCjr’s enhanced model is compatibie with g wide variety
of business and persenal-productivity programs are available for
other [BM computers,

However it's there that the similarities stop and the
contrasts begin.

Perhaps the first and biggest contrast is the price of
the respective units. Where the Portable costs nearly
$3,000, the PCjr is available in its base form for $660.
This system includes 64K of RAM; a connector with a
built-in RF modulator for a television set; a detachable
keyboard; a connector for a cassette player so you c¢an
store data and load programs from tape, and Cartridge
8ASIC.

A more fully configured version—3$1,889—includes
the basic PCjr and 128K of RAM—the maximum
allowed, versus the 512K possible with the Portabie;
the keytoard and a 360K siimline drive; the TV
connector; the disk operating system; VisiCalc;
Cartridge BASIC, and a word-processing program.

A fully configured system—$3,252—adds a high-
resolution color display; connector for the display;
irternal mogem; parallel printer adapter; graphics
printer; Cartridge BASIC; the disk operating system, and
a4 spreadsheet program.

As you can see, both systems are comparable in
price when fully configured and both have about the
same capability at that level. However, the Portable 15 8
much more expensive mMaching in its basic form than
the $1,889 PCjr and the Portable weighs much more, 30
pounds versus 11 pounds. However, it must be
remembered that the Portable has much more metal in
its construction than the nearly ali-plastic PCjr

Junior aiso has some standard features that are extra-
cost options on the.Portable or any other PC in the IBM
procduct line. For instance, it features the built-in video
adapter; a senal port, and a joystick adapter. It also
features ROM software Cartridge slots, another feature
the larger PC lacks.

where PCjr differs markedly is in its keyboard; system
architecture and audio,

For starters, rather than employing the much more
expensive, full-travel 83-key PC keyboard, Junior sports
8 62-key cordless keyboard. it does support afl of the
same key functions as the bigger keyboard, but relies
on dual-function keys to achieve them. Further, it lacks
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any functions keys and has no numeric keypad.

The lightweight keyboard should be a long-lived,
fairty indestructible unit because of its construction.
When you lock at it, the first thing you notice are the
calculator-type keys |18M used. The rationale for this is
that since this is primarily aimed at the home market
and everyone in the family wall be wsing it, it doesn't
have to have a full, professional-style keyboard.

Undemeath those keys is a rubber hner that not only
protects the inner workings of the keyboard from spills
and other househoid disasters, but also provides them
with the ability to retum after being pushed. Each key
has a corresponding dome impressed on the rubber
liner and beneath this dome is a litle circle of carbon
that presses a contact and compietes the key signal,

That signal travels through the keyboard’s Circuits to
an infrared emitter/transmitter, the other highlight of this
keyboard. |t is this transmitter that links the keyboard
with the system unit. The system Dbox contains an
infrared detection CirCuit that reads the keytoard
coges sent to it and they are translated into the proper
system codes $0 they Can be dspigyed on the display
tube

IBM says this keyboard can be used up to 20 feet
away from the system box, but provides an optional
cable {at extra cost) to tie the keyoard to the System
box, should there be other infrared-emitting devices in
the area. If there are, it 1s possible the keyboard coges
will be scrambled. PCjr is the first home computer on
the market to use this technology

Another important area of difference between the
keyboards of the Portabie and the PCjr is direct
memory access (DMA). The Portable has it, while
Junior doesn't. Because there is no direCt memory
access from the keyboard, the miCroprocessor must
stop whatever it is doing whenever it needs more data
or when it must write data to a disk or tape. This means
there can be no keyboard input when Jumor is
handling a read or write-to-disk operation because the
micro is totally absorbed with that operation. The
keyboard is disabled, in fact, during information
transfers,

This contrasts markedly with the Portable which uses
DMA_ This means you €an continue to use the
keyboard when a disk drive is accessed and you will
not iose any keystrokes because they remain resident in
the keyboard's memory-buffer area in RAM. It also
means the processor can run at full speed in all actions
because it doesn't have to devote its full attention to
just one task.

System-Level Differences

There are also key differences at the system levei that
make the Portable and Junior stand apart. For starters,
Junicr can't use an 8087 co-processor chip for number
crunching, as the Portabie can. This immediately
eliminates some software from the PCyr's repertoire.

Another gifference is the level of RAM expandability
Where the Portable can be expanded up to 512K,
Junior can only be expanded to 128K This immediatety
limits the number of programs that can be used on the
program. {To better illustrate this, let’s say you have a
PCjr with 128K of RAM. This RAM must set apart 16K for
the video memory—the color gisplay requires this—

and 24K for the operating system—we e assuming a
disk drive is beng used. This means you've used up
40K of RAM before you load your program. Now,
assume you load a 64K program into memory This
leaves only 24K of user memory for actual work, which
isn't much. So, you are limited in the range of programs
YOu Can yse.)

Another key difference s the amount of Read-Only
memory (ROM) and what the system does with it. In
Junioy, there 15 64K of ROM. This is taken up by 8
minimal level of BASIC called Cassette BASIC, the BIOS
and bilt-in diagnostics. In the Portable, the BIOS rakes
up BK of ROM and the same level of BASIC takes up
about another 32K of ROM. Thats all there is. In Juror,
the other 24K is taken up by disk operating routines
that are handled from a program disk by the Portable.

Finally, the PCir is capable of generating a three-voice
sound, compared with the single-channel sound
capability of the rest of the PC line. This is thanks to the
Texas Instruments large-scale integration audio function
IC that is used in Junior

Compatibility

Since it uses the same disk fonmat—the way a disk is
set up to handle data—and the same disk size, it is
theoretically possible to use any IBM-compatible
program with Junior However, as we noted earlier, (ts
memory [imits dictate which ones can be used, further,
since there is only one disk drve available, it must act
in place of two drives with some programs and that
€an also rule it out, unless you can reconfigure the
program to work with one drive.

Yet, it should be possible to use many programs
wath Junior, provided they meet these criteria

Overall, the IBM Portable PC and Junior are about as
different as day s from night. The Portabie is aimed at
the more serous professional user or student, while the
Junior is aimed at the home ervironment., However, in
their owm ways each system is as powerful as the other
and, since they are nearly totally compatibie, you can
easily move from one to the other allowing for easy
migration as your needs change. Both systems should
do well in their markets. <D

DANGY
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CP/M

FOR BEGINNERS

HERB FRIEDMAN

NOTE

To avoid computer commands and statements which
confuse the user punctuation will be shown outside the
quotation marks even when comvention calls for them to be
inside the marks. Also, capitahized words within the <" and
"7 symbols mean 3 specific key; ., <ENTER> Is the key
marked ENTER or RETURN (carriage return), while
SCONTROL>- means the key OF keys on your computer
which function as 8 single CONTROL key. While CP/M com:-
mands can be either in upper OF [ower CAS€ OF 8 COMbIna-
tion of case, for uniformity they will be shown i upper case
only. For example, the command LOAD-
= joad = LoAd = LoaD, etc

mThe point is open to debate, but for the applications-
oriented user of the modem personal computer, the
very keystone of CP/M is a utility program supplied
with CP/M called PIP—an acronym for Peripheral
nterchange Arogram.

In plain terms, PIP is the equvalent of the function
"COPY TO". When we say PIP 3 program, we are in
effect saying that we have lcaded a program into the
computer's memory that pemits us to copy a program,
clata, o just 8 single character from one piece of
hardware to another

PIP came about because the kind of computer for
which CPIM was onginally intended could
accommodate many different user-selectable 10O
(input/output) devices generically called "penpherals”,
and PIP provided the means whereby data could be
exchanged among the various devices.

To digress for a moment, keep in mind that each
peripheral accommodated by CPM is identlfied for 1/O
by a "colon™. For example, the control terminal is CON:,
the printer is LST:, the disk drives are Al, B;, C;, etc.
Except for one specific case, without the colon CP/m
has no idea what device is to be used. (We’ll get to the
exception later} Many newcomers 1o CP/M have
difficulty with CP/M because they forget about the
colon, or inadvertently substitute °;" or “+” because of
the keyboard tayout. Without the colon, PIP will not
WOrk

PIP works this way Let’s assume for 8 moment that
after years of effort you have wntten a program called
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PART 2

Even if you learn nothing else about CP/M;
you should learn how to use the PIP and
STAT utilities.

FUTURE.COM which foreteils the future. It is located on
a disk in drive A:. You are reacly to have the computer
tell you what horses will win tormorrow at Hialeah, but
you're afraid to run the program for fear it will crash
and years of effort will be wiped out; so you want to
make a backup copy in disk drive B:. You do it with PIP
The command line "PIP B: = A.FUTURE.COM™ wall Cause
the program PIP to load into the computer's memory,
auto-nun and copy to disk drive B: the FUTURE COM
program from drive A, then retum you to the CP/M
command prompt A>"

By now you should have guessed that under PIP the

=" character means "from”. You should also recognize
that copies have the same filename as the original,
unless specifically changed. For exampie, the
command “PIP BMAKEMONI.COM = AFUTURE COM™
will result in disk B: having the file MAKEMONI.COM,
which is 8 mirror image of FUTURE.COM except for the
filename.

Al this point some of you ¢old hands at CP/M are
probably ready to take pen in hand to write in that
there is no need to identify the control {default) disk
drive, that the proper entry when A: is the control
(detautt) drive is "PIP B: = FUTURE.COM" rather than "PIP
B1.COM = AFUTURE COM”.

You are correct, of course. The control drive is the
exception we mentioned eartier If no device is
specified CP/M assumes you mean the default drive,
which is drive A, or whatever you select as the control
drive. Unfortunately, many newcomers to CP/M get
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confused as to when to specify the control device, The
fewest difficulties arise if the control drive is always
entered where it would normally De assurmed. It does
no harm to enter the control drive.

Another example of PIP will serve to clanfy its power
and then we can move on. If we enter the command
“PIP LST: = CON:" what we are saying is copy to the line
printer (LST:) from the control console {CON:). What
we type on the keyboard wall 5o to the printer and will
be printed on a sheet of paper. Logically, this
“connection” will ast to the end of time, so how do
we free the printer from the keyboard? With a
<CONTROL>>-Z, PIPs command for "bail out”. When
PIP receves a <CONTROL>-Z it terminates a copy
function.

Multiple file operations

When we use a single command line for PIB such as
“PIP B: = A;FUTURE.COM™, we are retumed to the CP/m
command prompt (the A>") when the copy is
completed. However, if we have several disk files to
transfer its possible to “lock™ the computer i the PIP
mode and simply issue a series of “copy” cormmands,

To enter a "locked” PIP mode type “PIP <ENTER>".
The screen will retum the asterisk symbol (“e*), which
we call a “star” when talking in CPMese. (CPMese being
a foreign language slightly more difficult to understand
than Chinese.) When the star 15 on the screen we can
transfer clata by simply typing the desired copy
command, such as "B: = AFUTURE COM™. When the
copy is completed the star reappears on the screen
and you can enter ancther direct copy command, such
85 “LST. = CON:" which causes the lineprinter to print
whatever is entered on the keyboard. A <CONTROL>-
Z retums control to PIP and the star appears,

When all the copies have been compieted, a
keyboard <CONTROL>-C terminates PIP and retums
the computer to the CPIM command prompt {A>")
The entire sequence for three file copies might appear
on the screen as:

A> PIP <ENTER>

* B: = ALFUTURE COM (ENTER>

* CWORDSTARDOC = B:TEXTFILE. TXT <ENTER>

* LST: = CON: <ENTER>

Your typed text appears here and goes to the printer
< <CONTROL>-Z>>

* <CONTROL>-C <ENTER>

Al

Notice that while the <<ENTER> key must be
depressed to enter each copy command which is seif
completing, 3 <CONTROL:>-Z is required to terminate/
complete the keyooard entry mode.

When you want all the user files on a disk PIP'd to
another disk, you can avoid entering a command line
for each file by using PIPs universal "copy everything”
command calied “STAR-DOT-STAR", meaning "#.#". The
command “PIP B: = A:».*#" will result in every user file
on disk B: being copied to disk A..

Lets take a break and try to work out a few unusual
applications of PIP For a refresher, remember we said
PIP will ahways assume the control drive. Figure this one
out: “PIP LST: =FUTURE.DAT. If you said a disk text data
file on the command drive will be copied onthe

printer you've got a decent grasp of PIP (If FUTURE DAT
was a binary, rather than a text file, the print would
censist of “garbage”.)

Here's a more difficult one. “PIP B.DOCUMENT.TXT
=CON:", This PIP command will produce a text disk
file called DOCUMENT.TXT on drive B: as you type on
the comtrol console’s keytoard. You would enter a
<CONTROL>>-Z to indicated the text is completed and
you wanted to terminate PIP and retum to the A>" CP/
M prc)ampt {or whatever you're using for the command
drive).

PIP cptions

PIP has a whote slew of options which are
appended within bracke! symbals to the end of the PIP
command. (Remember, you must use brackets, “[ and
|”, not parenthesss.) Some are useful for the average
user, others are intended pnmanly for programmers and
other computer science types. We shall cover only the
most important agplications-oriented options. First off,
there is the V-option, which checks a destination disk
file against the oniginal. It takes somewhat longer for the
PIPing to finish, but you can be certain you have a
glitch-free copy The V-option is entered thushy: “PIP
8: = AFUTURE COM[V]".

CP/M has things called *hidden” files, which you
don't normally see displayed when you call for a
directory listing. To copy a hidden file you must use the
R-option, which you can simply tack on to any Other
option within the brackets. for example, a PIP
command might be: "PIP C:=B:HIDENFILCOM[VR],
meaning, copy the hidden file B:HIDENFIL.COM on
drive C: and also verify the the copy Other useful
options are listed in your CP/M manual, but one of the
mest usehul, the G-option, 1s often not understood by
newcomers to CPIM.

The G-option means "get”—get a file from a user
area from 1to 15. In the last installment of this article,
we showed how user files are used to avoid directory
clutter; that related disk files could be assigned with a
software "tag” to specific user areas. It is the G-option
that permits you to cooy tagged disk files. For example,
assume you have concealed your spreadsheet data in
B: drive USER S under the filename MULTIPLN.DAT, but
you now need to integrate some of its data into a
report you're prepanng wath your word processor in
drive A: USER @ This I1s where the G-option comes in.

If you enter the command “PIP A:= B-MULTPLN.DAT"
CP/M will have no idea what you're talking about
because 8l drives operate in the same user area as the
control drive, and there is no spreadsheet datafile in
the USER area of drive B: But if your command is “PIP
A: = BMULTIPLN.DAT[GS] you will copy the datafile to
A: because "[G5] tells PIP to get the disk file from USER
5. Sneaky, no? Problem is, the author of CP/M did not
include a kunction that works the other way. You cannot
use PIP t© move a disk file to another user area. For
example, assume you have your crystal ball program
FUTURE COM on disk A: USER @, the default user area,
and you want to conceal it from general view in USER
8. it can’t be done with a straight PIP command
because, except for special versions of PIP used for
hard disk computers, PIP will not copy to a user area. If
you enter the USER 8 area you still can't copy because
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PP does not exist in USER 8. This is called ,...being
caught between a rock, 8 hard place, and a somewhat
sloppy disk operating systerm ”

What you must 4o is Create a Copy of PIP in USER 8.
(Hf you say the disk will now have two PIP programs,
one tagged USER @and the other USER 8 you have a
solid grasp of CP/M.) Creating a copy of PIP in USER 8 is
a simple enough procedure that you don't have to
understand. It's like using a housekey. The key opens the
lock but you don’t have to understand how the l10ck
works 10 be able 10 get into your home.

It can be done this way Place the disk with the
program FUTURE.COM and PIP in drive A.. Place a disk
with the CP/m utility DDTCOM in drive B:. In response
to the A> CP/m prompt enter “B.DDT PIPCOM”, which
tells the computer to load ODT from drive 8: and
process PIP from drive A,

The screen will show:

ODT VERS 2.9
NEXT PC
30007 30000 (3000¢ IS A Hex number)

The - is your prompt. Type "GO

<ENTER>. Then type "USER 8"

< ENTER>. Then type "SAVE 29 PIPCOM™
<ENTER>>. The entire sequence will appear on the
screen as:

A>BDDT PIPCOM
DDT VERS 2.2

Next PC

0O 2000(

-GO

A>USER 8

A>SAVE 29 PIPCOM.

If you have any probtem running PIP in USER 8
substitute the command “SAVE 3@ PIPCOM”. You will
be left in USER 8. A DIR command will show PIPCOM
in the directory, whiCh you can now use to mowve
FUTURE COM from USER 8. But remember, you will need
the “get” tag for PIR To copy the program you will use
the command "PIP A: = AFUTURE.COMIGE]. (If you can
understand this the first time around you are going to
be a whiz at CP/M.) To help those of you having some
difficulty understanding what is being done, the
command line means: “Copy to the USER 8 area of A
the program FUTURE.COM from the USER @ area of the
same disk (A:).

Your disk will now contain two copies of PIPCOM
and two of FUTURE.COM. You can erase PIRCOM from
USER 8 and FUTURE COm from USER @

If you plan on extensive use of the user areas, life will
be much easier in general if you prepare a sysgened
(system) disk having PIPCOM utility in all the planned
user areas, perhaps O through 6, or 8, In this way, if
you're in @ user area and YOou want to COpy of move a
Program you can pop your “PIP™ disk into drive 8: or C;,
or whatever, and instantly use PIP from any user area
without having to go through the DDT routine each
time. In My own case | have a disk with PIP STAT, and
XDIR (2 public domain extended directory) in each
user area,
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The STAT command

The CP/M utility "STAT" serves two proposes. |n the
first instance it means "statistics”, and will provide
information on indrvidual files or the disk itself It tells
you how many records are used for each disk file, the
file size (in increments of 2K), how how much storage
is available on the entire disk itself, and how much is
left. The problermn with STAT is it provides information
on only one file or drive at a time. On the other hand, a
4 public domain program calied XDIR (et a copy from
a friendd) serves as both a directory and universal STAT
command, simultaneously providing statistics on all the
files and the entire disk itself.

Figures 1, 2 and 3 iliustrates the difference Figure 1 is
a standard directory listing of a disk. Figure 2 is the

AMIR

A: POWER  COn : CONFIG  COMm 5 DISKRRL O 5 BISKZad gOn
[H ] COM : PIPKaAY COM ; FORMAT  COM : !NTERCHG COM
& MEMLTNk COM @ wODER  CON ¢ PIP ton + Stad con
A SUBRIT  COM @ SySEEN  COm ¢ ESUB CON ¢ IDIR Con

FIG. 1—A STANDARD CP'M DIRECTORY listing will produce a’
display similar to this one.

W¥STRT. PONER.CON

Recy Mrtes Eat kec
ST L Réw A:POuER. COR
Brtes Readining On & 7ék

=

FIG. 2—THE STAT COMMARMD of a file listed in the directory
displays the statistics of the particular program and the avail-
able disk storage space.

display when a STAT is taken on the POWER COM file,
Note the display shows how marny bytes remain on the
disk Figure 3 1s the display using XDIR (extended
directory); it presents a directory, all the important
statistics on each user file, and a lot of meaningful
statistics on the disk itself.

[HEH
fatended Diractory varseos 3.5

constl .COM Lok
2 LCBN ok
BISK74R (OO 4«
sl Lo &
FORMAT .CORM 44
TrERCue. COm &

WEM lar L COR Gk
RRBEN  LCOM ik
PIP L T
PIPKAY . CON Bt
PONER  .COM 3k
E2{ I o
Wi Cm
BTS6EN .COM 2
[ LI &1
1R R}

Desk A: 2k sleocas
Sizes 70k, 18 Fules, Usess WK, Spaces 7o

FIG. 3—XDIR, a pubtlc domain CP/M utility combines the DIR
and STAT commands and produces an alphabetized listing
that also contains the file and disk statistics.
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You found an errorl The fiies only add up to 90K but
the disk statistics shows 94K used! The "missing”™ 4K are
the invisible system files, the ones not listed by the
directory.

Figure 4 is an unusual kind of extended directory: the
“STAT'd” screen display produced by the D.COM file
used by Kaypro. It also shows the length of each file
and the disk statistics, but notice it subtracts the system
files from the total disk capacity It displays the
available capacity as 166K rather than 170K. The
numbers are slightly different but the end result is the
same,

STAT aisc works as an "assign” function. Among
other things STAT ¢an assign 8 file or a disk to be read
only, or read/write. For many newcomers to CP/M, the
most intriguing function is STAT'S ability to assign
different peripherals as I/Q devices.

As we mentioned earfier CPIM was intended to work
with marty peripherals. In actual fact, CP/M recognizes
only the disk drives and four “logical” devices: LST: (list
device for output, i.e, a printer); PUN: (punch device
for data input); RDR: {reader for data input); and CON:
(control terminal} In order to get the data in and out of
the desired penpherals, which are called "physical”
devices, the peripheral itself must be assigned to
function as cne of the four recognized devices, what
CP/M calls the "logical” device.

CP/M supports twelve physical devices, though the
modem personal computer might support only four to
eight of them. The physical devices include the CRT:
(video display terminal), UC1: {user defined console), a
TTY: (teletype terminal or printer), and assorted user-
installed I/O devices such as PTR: (paper tape reader),
PTP: (paper tape punch), URT: {user defined tape
readier), UP1: {user defined punch) UL1: {user defined
list device).

Each manufacturer more or less decides for himself
what physical devices will be allowed and whether
they will be serial or parallel input, or both, or IEEE.
Often, a manufacturer will assign several “physical”
dewvices tQ the same /O port. For example, TTY:, URT:,
UL1: and CRT: might all reference the same serial port.
Regardiess which you selected you would end up on
the serial Q. It is the STAT function that selects the
logical-physical relationship. For example, one popular
computer allows the user to select one of four physical
devices as a logical device. They are:

CON: = TTY. CRT: BAT: UC1.
LST: = TTY: CRT: LPT: UL1:
RDR: = TTY: PTR: UR1: URZ:
PUN; = TTY. PTP: UP1: UP?:

What this chart shows are the four possible
penpherals that can be assigned to each logical
function. To keep things simple, the manufacturer will
protably have CP/M recognize TTY: BAT: UC1: PTR: and
UL1: as the serial RS-9232C IO, LPT:, the line printer, as
either serial or parallel, and UP1 as parallel. Actually, he
can aliow whatever assignments he wants to permit.
(The user will not have 12 indrvidual IO ports to worty
about.)

Every desktop computer has default device
assignments which can be changed by the user

through the STAT command. For example, “STAT
CON:=TTY:" will cause a connected teletypewriter to
function as the control terminal, while a “STAT
CON:=UC1." wall permit arty terminal connected to the
serial YO to function as the control terminal because
the manufacturer decided UCT: will represent the
RS-232 port on his computers.

Simitarty, "STAT LST:= LPT." will use the paraliel
printer as the printer, while "STAT LST. =UP1: uses a
serial printer connected to the serial port as the listing
device.

For each computer, the “STAT VAL:" command results
in @ listing of all the possible device assignments for a
particular computer, while “STAT DEV:” lists the Current
device assignments, as illustrated in Figs. 5 and 6.

While many of the PIP and STAT functions appear
formidable the first few times you try to understand or
use them-—you actually can use them without
understanding anything about them, their rystery
tends to vanish when you spend an evening or so
experimenting “hands on”. You can't break anything if

(1]

st Bt Wty Weee Ext Bytes mar Bt tee e B2t dmtn
ChertE COM 0o ' FDRRAT (DA M ! PDP on Bt oGm0 X
] CON oz @ [WTEACHBSOM & ! plecar {OM Mo SoS6EN (M 21
PIER7Rb COM W MEMLImc CON X ! POWER COM IME' IR (M M
DIGETAC COM g ! omCCEW  COM O O G STaT LM ar ) eWD fom X
Uk Filatnl, oecwpring WK of (ML tobal copacity

117 dirottory enkries ang 758 Brten ernuin on &2

FIG. 4—KAYPRO'S D.COM combined DiR and STAT utility
provides almost the same information as XDIR. The major
ditference being the way the disk statistics are presented.

AXBTAT VAL:

Temo R0 Diek: d:=R/D

Bet lndicator: difilenams.typ sR/0 sR/7W 4575 sDIR
Dimk Status : DSK: d:DBK:

User Status  USR:

lobyte Assign:

COoN: = TTY: CRT: BaT: UCI:

RDR: = TTY: PTR: UR1: URZ:
PUN: = TTY: PTP: UPl: LP2:
L8T: = TTY! CRT: LPT: WL1:

FIG. 5—AMONG OTHER TIDBITS ot information about the
disk. the command STAT VAL: shows Ihe possible physical
device assignments for CP M's lour logical devices. For ex-
ample. the CON: (control terminal} cannot be assigned to
LPT: {the printer), or whatever is considered UL1:. CON: can
only be TTY:, CRT:, BAT:, or UC1:.

AYBTAT DEV:
CON: §im TTY:
RDR: im TTY:
PUN: im TTY:
LET: im LPT!

J

FIG. 6—THE STAT COMMAND displays the actual logical/
physical assignmenis in use.

you make a mistake; all you can do is erase disk files, so
Jjust make certain you don't have your only copy of
FUTURE.COM in the disk drive when you give PIP and
STAT that “Old Hand’s-On Try". <MD
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COMPUTER
GRAPHICS

The best way to convey a lot of information
quickly is through computer graphics.

HERB FRIEDMAN

mAmong the most eye catching Computer screen
dispiays is anything having todo with graphics.
Whether it’s row after row of three-dimensional bars
that lock more like skyscraper buildings, multi-colored
pies with a shce cut -out, or Just irregular lines that rise
and fall as they interiace with other lines, graphic
displays are unusudl, attractive, and do catch owr
attention; so much so that personal computers and
their software are often touted or sold on the basis of
their graphics capabilities

For exampie, ask your 10Cal computer store
salespersons to demonstrate Lotus 1-2-3 and they will
probably bring up some form of spreadsheet display,
then exclaim “Watch this!™ as they touch a few keys,
and suddenly the screen transforms into a bar graph
representation of the data. A most impressive
demonstration because It proves the old cliche that ‘A
picture is worth a thousand words.”

Or meybe you're shopping for a printer. Its a safe bet
that somewhere along the line the graphics capabilities
of various dot-matrix printers will be prominentty
mentioned, and in mMost—if not all—instances the
graphics will be discussed in terms of bar and pie
charts, not computer art,

Unfortunately, what you see is often not what you get
when it comes to graphics and the lesser-cost
computer systems, those we call the home-and-family
or smail business systems. There are inherent limitations
in both the computers and printers which restrict what,
or how much data can be graphically displayed, or the
manner in which its dispiayed. Then again, there s aiso
the cost of the software itself Decent graphics—other
than conventional bar charts—require some rather
sophisticated programming, and even not-so-good
graphics software doesn't come cheap. Depending on
how much performance is being offered for the money,
3 low-cost software package can range from “not bad”
to “downnght rotten”, with “not bad” the more
common level of performance.

Bar charts

Take, for example, the bar charts mentioned earlier.
Bar charts are relativety easy to program in BASIC, so
even budget software can accommodiate some form of
automatic data-to-graphics conversion. The EASY
FINANCE | software for the Commodore 64 Computer is
3 go0d illustration of low-cost bar-charting, The
program itself is primarily intended to resolve typical
home-and-family financial situations, such as the
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FIG. 1—EVEN A SIMPLE BAR GRAPH makes data easy to
comprehend.

difference in monthly payments depending on the size
and interest rate of a mortgage; the size of monthly
payments on financed shop test equipment; the actual
interest charged by the bank on a family or business
loan; how much interest your money eams depending
on the interest rate, frequency of compounding, etc.
White all the information displayed on the screen can
be printed, EASY FINANCE | will permit the user to
convert charted data such as the screen display shown
in Fig. 1into bar graphs. Considenng that the program
sells for iess than $20, that's a ot of performance for the
price

Most inexpensive computers such as the
Commociore 64 and the Radio Shack Color Computer
support graphics. Unfortunately, the same cannot
usually be done with a somewhat more expensive
computer because, unless retrofitted with harchware,
they usually will not support a meaningful graphics
display The typical CP/M computers, at best, support
limited graphics: a bar this way, a line that way, a
triangle, a rectangie—altogether not enough for a
precise or meaningful graphics-screen display. Oh,
there will be something on the screen, but a
meaningful display must be prnted using a matrix
printer.

Mary programmers recognize the limitation of
computers not having specific graphics capability and
don't even try for a screen display, even for those
computers having limited screen-graphics capability
Instead, the effort goes into providing notably good
printer output from standard printers. The DATA PLOT
software {Lark Software, 7 Cedars Rd., Caldwell, N)
07006 ) is a good exampie of iow-cost software giving
noteworthy performance by limiting itseif to doing a
particular joto well. DATA PLOT is specifically intended
only for the printing of line, multi-line and scatter
charts. To this end it will read data directly from vajues
entered into disk file via a word processor, or directly
from a spreadsheet or other datafile. After the ttles,
headings, etc. are prepared, all output shifts directly to
the printe;, where a chart is printed that is precisely the
specified size (in inches), with the titles also precisely
positioned because their positions are also specified 1n
inches, rather than guestimated by the cursor position.
For extreme title-positioning accuracy—the equal of
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FIG. 2—OUTPUT FROM DATA PLOT shows how much you can
convey wlih just a simple line chart.

LR T
1>
o
u
[ ]
x
[ ] ,:z.l-': & R
[ i
LI &
C Fd ot
€ 0 f
H
T a0
3 ?
0
| -
1o b
2 4 & 3 16 Adul t

Vit ATTEMTION TO Tv AT DIFFEREMT MGES

FIG. 3—A MIXED GRAPH of lines and unconnected poinis
produced by DATA PLOT. it's almost impossible to convey the
meaning of the data with just words.

typesetting—the user can make a print, measure
dimensions on the print, and then g0 back to the
program and specify precisely where the titles are to
be located wathin & tenth of an inch.

Another extra feature of DATA PLOT is that the
“points” for each line can have a different size, shape
or shading, making it easy 1o foliow which line goes
whiere. This kind of detail is possibie Only on
moderately expensive computers (such as the 1BM) or
through a printout when using a low-cost computer
Examples of the DATA PLOT output are shown in Figs. 2
and 3.

An unusual example of sophisticated graphics for
budget computers is Radio Shack’s "GRAPHIC PAK” for
their Color Computer GRAPHICS PAK provides line, bar
and even pie charts. It can stack several charts on a
single bay, group bars, create multi-color pie charts,
and even create a pie chart with a displaced wedge.

FIG. 4—TYPICAL OF GRAPHICS PAK, 1his Color Computer
display can be edited and re-edited until 1the desired graph is
obtained. GRAPHICS PAK ia considered by many to be the
bes! low-cosi graphics insiructional aid.

The screen displays can be in moderately high
definition 2-color or low definition 4-colon While the
graphics can be printed out, at the time this article was
prepared it was POssible using only two specific Radio
Shack printers, one a monochrome (one color) matrix

line printer”, the other a color “pen plotter” using a
print head™ holding four {including black) colored
pens. Unfortunatetly, the cotor printer utilizes a narrow
width paper which must be pasted on a larger sheet if
inCorporated INto reports.

Naturally, one doesn't expect gold-plated
performance from a budset priced computer. While
you €an save the “charts” on cassetie tape, each must
be intidlly created by directly entering the data on the
keyboard. GRAPHICS PAK does not read data files so it
cannot automatically extract data from spreadsheets,
word-processed tables, etc.

Storage and printer limitations aside, however, if you
need a decent screen display for your own viewang, for
photography, or for demonstration in a classroom, 8
showcase, or whatever, the GRAPHICS PAK /CoCo
package does the job well. Figure 4 shows the kind of
phote record you can get from GRAPHICS PAK using a
low-cost Polaroid camera.

Graphics and CP/M

The same kind of multi-chart capability as GRAPHICS
PAK—but wath printing and automatic calculations—is
available for CPIM computers through several programs,
one of he best known being GRAFIKS 2.0. (Robenics,
036 Hermaosa Ave | Hermosa Beach, CA G0254).
GRAFIKS 2.0 creates multi-bar, line and pie charts. It wall
accept input directly from the keyboard or it will read
data from files, such as a SuperCalc data file, and it
even permits overlays of one chart on ancther Typical
of the better graphics software, GRAFIKS .0 will do
automatic scaling. Even if you make an error in data
eniry, such as entenng percentages that do not add up
to the whole of a pie, GRAFIKS will attempt to correct
the users “errors” by converting to percentages of a
whole, providing decimal values if necessary. It will
also solve algebraic equations and plot the results
(such as a sinewave)

JUNE 1984 — ComputerDigest 15
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SEA URCHINS va. BARNACLES
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FIG. 5—PIE CHART FROM GRAFIKS. 2.0. The pie chart Is
produced by most graphlcs software.
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FiG. 5—BAR CHART FROM GRAFIKS 2.0. The keyed legends
and automatic scaling of the bar chanl Is “heavyweight"”
performance.

Because of the graphics hmitations of unenhanced
CP/M, the GRAFIKS 2.0 screen display only serves as a
reference for making rough evaluations of the gr8phics
displdy and for the positioning of labels and titles.
Unlike the precise title positioning of DATA PLOT, the
GRAFIKS 2.0 labels are positioned on the screen with
guestimates; final positioning can be comected after
the first print 18 made. Figures 5 and 6 show some of
the fiexbility of a full-featured graphics program such
as GRAFIKS 2.0.

Because graphics printout is highly dependent on
the printer being used, it's important that you are
certain the software will work with your printer. As a
general nile, graphics software will be available in
several versions to accommodate the popular printers,
or will be pronded with several user-selected “drivers”
for a broad selection of printers. Even then yOU must
be careful. For example, much of the graphics software
is intencled for printout on an Epson MX-80 printer or
one of its clones. There are, however, at least three
versions of the MX-80: the criginal model, the Graftrax
model (which provides backspacing), and the Graftrax-
Pius model (backspacing and a bagful of bells and
whistles). As a general rule, 3 Printer must backspace or
it cannot create graphics with most of the lower priced
software. Radio Shack, as mentioneg €arlier, is in a

16 ComputerDigest — JUNE 1384

whole different ballpark with its graphics software and
they are limited to ther own printers, one of which
does not use standard paper, for printouts from
GRAPHICS PAK,

DATA PLOT can use several printers and either Epson
Graftrax model. GRAFIKS 2.0, however, which will
utilize both Graftrax Epson printers, works differently: A
Graftrax mode! repositions (homes) the print head full
left before each and every tick (mark) on the paper;
the wear on the positioning motor for 8 single printout
is severg, and one can actually sense that the motor is
slowing. The Graftrax-Plus printers, on the other hand,
allow the head to track directly across the paper,
printing each tick in sequence without homing the print
head. In addition to saving wear on the head
positioning motor, Graftrax-Plus printers take minutes to
create a graph that would take almost an hour on the
non-Graftrax-Plus MX-80.

Admittedly, its hard to determine how your printer
will function with @ particular graphics program before
you buy the program. Since rarely, if ever is software
retumable if not originally defective, it's worth the extra
effort to find out if the software will deliver optimum
perfonmance with your printer before you buy

If you need 8 high definition graphics screen display
from a home/business computer in addition to, or in
place of, a printout, there'’s really not much you ¢an do.
While the Atari and Commodcore computers have the
capability for acceplable screen display the software
selection doesn't exists (not much demand to start
with). If you have 8 Radio Shack Mode! Il computer
you have lucked out. Radie Shack has a high definition
retrofit, for which there is presently a limited selection
of stand-alone software; its really intended for use from
within a BASIC program. If you need stand-alone
software the GRAFYX SOLUTION retrofit (Micro-Labs,
Inc. 902 Pinecrest, Richardsen, TX 75080) is probabty
what you need. That aftermarket device consists of a
small board that lugs into the mModel Il: it provides a
512 x 192 dot display.

The GRAFYX can be utilized directly from a BASIC
program (either commercial or user-written), or through
pre-written software from Micro-Labs that is specifically
written for use with GRAFYX. Among the Micro-Labs
software is BIZGRAPH, which creates three dimensional
bar graphs, and line and shaded-area charts and charts
integrating both presentations, and pie charts.

\We have touched briefly on some of the highlights of
graphics software for the the lower cost computers. If
there is one general rule we can apply to graphics
software it's that the most important feature, the one
you are actually spending the money for, probably isn't
in the package you're prepParing to buy Either it won't
create a desired type of screen dispiay, or you don't
have the right printer, of the chart you want is too large
for your purpose, or one of 3 hundred other things. If a
particular graphics function is important to you, do not
trust t© the opinions of the computer store’s sales force
{(who haven't the vaguest idea how most of the
software they sell works). If they can't or won't give
you a demonstration of the precise functions you need
using exactly the peripherals you have, then check,
double-check and finally triple-check with the
software’s publisher <D
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Q- Even though we re nor using it, we
still have to allow for the time it takes for
the 4018 to cycle through i

Make sure you understand that!

Translating that bit of common sense to
actual resistor values is really simple. We
look up the sine of the angles we're inter-
esied in and generate a table like that
shown in Fig. 3. We already know the
angles we want—they ‘re listed together in
the appropriate column in the table. The
last column translales that data into some-
thing that's easier for us hurman beings to
use. All that we'sve done is 10 make the
relative proponions a bit more evident by
dividing all the sine values into .951.

So. you may well ask. what do we have
to do next?

Well, believe it or not, that's all we have
to do! All our work is done and the only
arithmetic (as opposed 1o mathematics)
we have left is some multiplication. What
the last column in the table is telling us is
that in order to generate a sincwave using
4 of the outputs from 5 daisy-chained flip-
flops. the resistor values hawe to be in the
proportions indicated. Pick a convenient
value for R, and Ry. do the arithmetic,
and you've got vour resisior values' Of
course. you might have a hard time find-
ing standard-value resistors in the right
ralios but that’s 2 common problem—
and. naturally encugh. it has a common
solution. You can use precision resistors if
you're rich enough. or trimmers if you're
not. [n any event, we've got it made’

1 know you haven’t seen the math we
managed to avoid doing, so you can’1 ap-
preciate the kind of work we saved. What
we've done is a classic example of how a
common-sense approach to a problem can
climinate 2 lot of effort and keep the men
in the white coats from your door. Let’s go
through the reasoning behind all that and
make sure we undersiand it

If the data is recirculated in the 4018, 5
incoming clock cycles have 10 pass before
the output states stan to repeat. One com-
plete cycle of the 4018’s outputs wil) be
needed for each half of the sinewave we
want (0 geneTate, regardless of how many
of the outpuis we actually yse. That means
that cach incoming clock pulse will come
when the sinewave wc wani to gencraie
has advanced one fifth of half its full cycle
or 36 degrees {180/5).

The amplitude of the sinewave at any
point an the curve can be found by look-
ing up the sine of the angle. Once we've
listed all the ones we need, we can find the
ratios of the resistors we need to generate
the wave. See that? It is simple!

If you decide you want to use more flip-
fiops in the sinewave generator that you
build. you’'ll have 10 recalculate the re-
sistor values. Just go through the same
reasoning we outlined and you won’t have
any problems.

From a practical point of view. [ would
recommend that you standardize the

lowest value resistor at 10K or so and use
timmers 10 get the other values that you ||
need. Justineasure the 10K resisiors to gel
the exacr valuc. and do the arithmelic to
find oul where to set the trimmers. Set
them out of the circuit and use a bit of nail
polish to lock themn in place before vou put
them on the board.

There are other pans to this sinewave
generator we're slowly designing: the in-
putclock. frequency selector. and the out-
put filier. The most interesting one is the
input clock. With a little bit of thought.
we can mahe it vanable so that the fre-
qQuency selecior can be something as sim-
ple as a potentiometer. That was one of
our original design criteria.

Since wc've already seen that the input
clock has to run ten times faster than the
maximum sinewave frequency we want to
produce {remember—ihe 4018 is setup to
dixvidc by ten). we need a clock that can be
tuned over a 1000:1 range with a twist of
the wrist. There are a couple of things that
come 1o mungd that will fill the bill. but we
ought to think about refinements such as
crystal control of the frequency. stability.
low-power requirements. and all those
other good things

And that brings us to next month. when
we'll stant omall that and see if we can put
the whole circuit together in the real
world. R-E
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DESIGNER’S NOTEBOOK

Charging indicators

ROBERT GROSSBLATT
]i- 0
RruRRENT
LIMIT
{IN CHARGER)
HARGIN MICKEL-CADM UM
SsunlcTuge 4 BATTERIES
- —=01]

THE ATTRACTIVENESS OF NICKEL-CADIUM
or NiCd batterics for use as power
sources, has caused them to begin show-
ing up in many elecironic pans caialogs
and advenisements. Because they re still
relatively expensive when compared with
alkaline units. the advenisers in the back
of this and other electronics publications
offer them a1 8 considerable discouni:
usually at least 30% off the regular price.
And 1though nicke)-cadium batteries don't
have the staying power of alkaline cells,
being able to recharge them several imes
makes them cxtremely attractive for use in
buttery-powered devices. Also, they
provide a constant voliage over the life of
the charge, are relatively troubie free. and
the charging circuitry for 1them is easy (o
design. All im all, if you take good care of
them, they "1l take good care of you.
However. one constant source of irrita-
tion in using NiCd cells has. paradox-
ically. nothing 10 do with the barteries.
The problem that we're referring to has o
do with the charger, or more specifically
the charging indicator. The irritation
comes from the fact that the indicators are
ofien misleading—they show that the
charger is plugged in, but tell you nothing
as to whether or not the batteries are actu.
ally waking a charge. And that's not all:
There's a second source of trouble as well.
Let's assume that your charging circuitry
doesn’t include some sort of automatic
changeover to trickle charge after the bat-
teries have reached a certain charge level.
If you keep pumping current into them at
the same rate. you stand a good chance of
blowing them up. Though NiCd cells may

be available at discount prices, they're
still not exacily cheap enough to destroy.

This month's circuu, shownin Fig. [, is
deceptively simple—it only calls for a
handful of pants. Bui believe me when 1
say that it ean save you a whole bunch of
time. trouble, and, most imponant,
moncey. It gives you a way to make sure
than the baneries are really charging and
also tells you when they “re fully charged.

How it works

In the schematic shown in Fg. 1, tran-
sistor Q1 has its hase—emitter junciion
connccted across the sensing resistor
(Rggnse) on the line camrying the charg-
ing current. (Note that Rcygpent Limrr 18
a pant of the charger itseil.) When the
batteries are put on charge. current flows
through the sensing resistor causing a
voltage drop to be deveioped across it. and
the resulting voltage turns on the iran-
sistor. With the transistor turned on, cur-
rent flow through it causes the LED to turn
on. However, the LED won’t light unless
the batteries are taking a charge! Sounds
simple doesn’t it?

Another feamire of the circuit is that if
the right value is chosen for the sensing
resistor. the LED will extinguish when the
batieries are fully charged. because of a
change in current flow through the circuit.
Now. if the LED were part of some oplo-
isolator arrangement, you could automat-
ically increase the charger’s current limit-
ing resistor and cut the charge down to a
trickle. Not bad for a handful of parts—
and cheap ones at that!

We can’L give you a value for the sens-

ing resistor, because that depends on the
amount of current nceded to charge the
batteries. However, calcularing 1he resis-
tance value needed is a picce of cake.
Because we're using a silicon PNP tran-
sistor, it's going to take a voltage drop of
about .65 volt to wrn it on. The next thing
you'll need to know is the charge rate of
your unit. {Many chargers have their
charge cumrent and voltage printed on the
wall transformer.) Once you have that in-
formation. the arithmetic is simple. The
correct value for the sensimg resistor can
be found through the simple application
of Ohms’ law:

E=IR
Rsense = 053Viicuarge

The value nceded will typically be be-
tween 60 and 200 ohms.

Since (he cument-limiting resistor is
usually much larger than 200 ohms, you
can ignore the current limiting that the
sensing resistor does. But try to keep that
value as close to the calculated value as
possible, because you want the transistor
10 turn off when the charging current
starts to drop. If you're only imerestied in
making sure that the batteries are really
charging. you can forget the sensing re-
sistor and put the transistor right across
the current-limiting resistor. The pans for
the circuit should cost you less than 50
cents and considering the price of NiCd
batteries. that's a really cheap insuranc
policy! R-E

“f don't think I'm going to like that new
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STATE OF SOLID STATE

Regulator IC's

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

RADIO-ELECTRONICS

MENTION VOLTAGE REGULATORS WHEN
talking to a group of knowledgeable elec-
tronics buffs and you're sure to be met
with “So what,” " What's new?" or some
other similar remark indicating unin-
terest. After all, most electronics techni-
cians and experimenters consider the
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voltage regulator to be a simple 3-terminal
device that outputs a specified voltage
that’s lower than i1s sbpply voltage. Your
“know-it-all"" friends wouldn’t be so
smug had they read Motorola’s data sheet

on the TL431 adjustable-shunt regulator
{introduced by Texas Instruments and

now second-sourced by Motorola),
The TL431 is a precision adjustable-
continued on page 97
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EQUIPMENT REPORTS
continued from page 40

you'll be working with some dangerous
chemicals. Of course that’s true whenever
you make a PC board, but Ihere are more
of them in Pro-Kir /. The only chemicals
that don’t have to be mixed are the resist
ink and block-out. The etchant {am-
monium persulfate), ink stripper (iri-
sodium phosphate), and developer {(chem-
ical name not given) must be mixed with
waler.

The developer for the photostencil film
comes as two packages of powder which
must be mixed together with one gallon of
distilled water. Unfortunately, you must
discard the solution at the end of the day.
(If stored, ji forms a powerful gas.} But
the manual gives instructions for making
2 cups of developer al a time.

What you get

Let’s see what is contained in Pro-Kii f:
& workboard and a screen {15 X |5 inches),
a 12 X 12-inch contact printer {a felt-cov-
ercd wood base with a glass cover): photo-
stencil material (8 X 42 inches); a
squeegee for ink pulls. a spreader for
block-out: an 8 X 12 inch plasiic tray for
developing and ciching. stercil developer
{two packages of powder that arc mixed
with waler), two single-sided copper clad
boards (4 X 12 and 6 X 12 inches), and two
double-sided copper<clad boards (4x 12
and 63 12 inches),

The instruction manual is 16 pages and
1s-—as its introduction states—written
with the hobbyist in mind. The manugl
isn’t perfect, but it’s much beiter than
most. It's amply illustrated and is |aid out
in a logical and organized manner. What
is missing from the manual is a brief over-
view of the process before the step-by-step
instructions. If you're unfamiliar with
silk-screening. you'll have to read
through the manual a few times to get the
idea of it. We did like to sec 1he following
note at the bheginning: “Practice makes
perfect.. .the more you use your Kit, the
better your results will be."”

With Pro-Kir I, you can make near-
professional-quality PC boards. It's not
suited for (he casual hobbyist, But if
you're a serious hobbyist. and make a lot
of PC boards, ithen Pro-Kit § might he a
good way to go—especially if you makea
few boards of the same pattern. If you
don’t make a lot of boards, then the
599.95 cost is probably 0o expensive.

Beta Electronics offers a copper-
plating and solder-plating service at $.05
per square inch {$3 minimum). They will
alsq drill your board for $.04 per hole and
can produce your photography (35 for
5x7 inch artwork), and they can do the
complete fabrication of your PC board
($75 minimum), R-E
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SERVICE CLINIC

Fixing half a computer

JACK DARR, SERVICE EDITOR

{ CONTEND THAT WE CAN FIX COMPUTERS!
Half of one anyhow! The half that I'm
talking about is the display section. All
computers have two main sections; the
compuling circuits to do the actual work,
and the readout so that we ¢an see what
the compuier has done. Most display unils
are nothing more than 8 CRT in & box.
along with DC supplies and video ampli-
tiers-—sound familiar? It should, since it's
nothing more that the back half of a TV
sct. Sull. many computer manufacturers
are a little secretive about them. For in-
stance, | recently called up one of the
largest video-monitor manufactures and
all | got was shuffied around from phone
to phone. and finally wound up in Pub-
lications. And when | asked the young
lady if [ could bostow a service manual for
the display unit, | was informed {in very
snooty lones) that they didn’c want any
"iam-handed” service technician, using
a pair of glass pliers and a blowtorch.
fooling around inside their delicate ma-
chinery. | didn’tiell her that | worked with
delicate circuits every day; | just quietly
hung up and went away. However we did
get the data needed from another, more
obliging source.

There are two basic types of computer
monitor; the raster-scan type and the X-Y
or vector monitor. Let’s look at the raster-
scan monitor first.

Raster-scan monitor

The raster-scan moniter is more or less
a modified TV set. [t get the same symp-
tomis as a TV: no raster. no vertical scan.
eic. So simply check the same things in
the menitor that you would normally
check if you were working on a TV set.
The display’s input {video) signal comes
from the computer’s output. and is easily
traced with a scope. The dispiay unit will
contain at least one video-amplifier stage:
or three, (for the RGB signals) if it's a
coior monitor. All the associated DC
power supplies. including the high-woh-
age (about 14.000 volts) and the low-volt-
age DC supplies, are derived from the
fiyback. A crosshatch paitem from a dot/
bar generator can be used for trou-
bleshooting. The setup adjusiments on
raster-scan monitors and all of the con-
trols are exactly the same. so we’ll say no
more about that.
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Vector monitor

The vector type monitor may seem new
to some of you. but it really isn't! The
reason (hat it isn’t new is that all seopes
are X-¥Y monitors! Figure 1-5 shows what
X-Y means: as shown, the X dimension
means horizontal axis and Y is the vertical
axis. The X-Y monitor differs from the
raster-scan type in that it draws its outpul
on the screen in adifferent way. [nstead of
the scan starting in the upper left corner. it
starts in the middle of the screen, with the
screen remaining dark unil a signal is
received.

Another important diffcrence in the X-
Y monitor is that the signal is not fed into
the CRT grid. as in the raster-scan type.
That signal has nothing to do with the
flyback. Instead, the signal (a deflection
signal) is fed 10 the yoke so that it moves
the spot as needed o produce the “vec-
tors.™ The screen is divided into four
quadrants, as shown in Fig. 1-b; spot
movement in a Jateral direction is called X
and vertical movement 15 called Y. Each
quadrant is the vector sum of the X and Y
voltages: the sum draws the pattern. Also

shown here, is how the different quadrants
are identified. For instance, the upper half
of the screen is the positive Y axis and the
lower half Is the negative Y. Right of the
center line is the positive X axis and the
opposite for the left. Once again, look at
Fig. 1-b: The upper right quadrant is
called +X/+Y and the lower left is
called the ~ X/~ Y. The other two quad-
rants are identified in the same way with
their respective positive and negative X/Y
axes. There are 1hree separate amplifiers
for the video section, consisting of the X
and Y amplifiers, which drive their re-
spective X.Y yoke windings. The third
amplifier is the Z or video amplifier,
which provides and brightness for the pic-
ture. The X and Y video amplifiers are
generally powered by plus and minus 25-
volt supplies and the video stages by a
+ 90-volt supply.

When a positive voliage is applied to
the Y axis, the spot (video) moves up as
the voliage is increased. and down as the
negative voltage on that axis is increased.
In the same manner, when a positive volt-
age is appticd to the X axis, the spot
moves fight and the reverse is rue for a
negative voltage, If the voltage on both
the X axis and Y axis is negative, spot
movement is in the direction of the dotted
line (s¢cc Fig 1-8). Now that we've seen
how those 1wo monitors differ. let’s look
at some failure symploms associated with
the vector type.
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Fallure symptoms

Figure 2 shows some possible symp-
toms of failure in the differcnt sections of
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a veelor-type monitor. The pattems shown
here also suggest the probable cause of the
problem. For example, Fig. 2-a shows a
blank screen with a vertical line down the
center; here the most likely cause would
be the X amplifier (horizontal) or the
power supply to i. What the figure shows
is thai. for some reason, there is no
positive or negative voltage applied (o the
X axis. Patterns on the [ower half of the
screen only (sce Fig. 2-b) indicate a mal-
function in the Y amplifier or its power
supply.

The next one, Fig. 2-¢, with a pattem
showing in the upper right comer is a bit
more tricky. Here. what you need to know
is what voltages would cause the picture
to move in that direction and which are
missing 10 cause the imbalance. In this
case, either the X or Y amplifiers. or the

25-volt supply could be the cause of the
problem. A proper blend of all voltages
should pull the picture to the center of the
screen. The final pattern {Fig. 2-d) shows
a screen with the pattem in the upper left
corner; can you figure that one out? (Hint:
the problem could be in the X or Y ampli-
fier, of 1he +25 volt supply.)

As you can sce, the problems associ-
ated with that type monitor can be figured
out with a bit of careful thought. Just as
with all other raster-scan problems, look
to see what is there and whatisn't. A lot of
the hassel can be taken out of rou-
bleshooting with the oldest trick in the
book—check the powcr supply first.
Many times you may not have to go any
farther! Remember that the correct inter-
pretation of the symptoms will cut down
Oon your repair time.

Although the symptoms and diagrams
used in our discussion are fot a particular
make Wonitor, they should be useful in the
repair of other makes. They should at least
help enough to get you headed in the right
direction. Monitors were chosen for this
month’s discussion because they have the
componenis that operate under the Most
stress; and are therefore. most likely to
fail

With all the personal computers in use
today. someone’s gotta fix ‘em, and we
can do the job better than anyone else.
Happy computer-fixing!! R-E

SERVICE
QUESTIONS

NO COLOR

{ have no color on & Quasar DT5979 chas-
sis. I've replaced the color circuit, 0601,
but that did no good. The vollages and
waveforms on IC601 seem OK. Any
ideas?—A.P., Swedesboro, NJ

I ali voliages and all waveforms on

IC601 were OK, you would have no prob-
lem. You had better doublecheck your
measurements. Pin 1 of IC601 is your in-
put. Pins 6, 8, and 10 are your outputs. In
between, there are lots and lots of parts
that necd to be checked out, including
capacitors, coils, resistors, and a crysial,
X60l. Don't overlook any of them!

SHUTDOWN PROUBLEMS

#'m having & shutdown problem with a GE
EC-C chassis—there’s too much high
voftage. With my variable transformer set
at 60-voits AC. | get 26,000 voits. When |
increase the fine voliage to 70-volis AC.

the high voltage rises to 30,000, and the
sat shuts down. [ have replaced the
sweep. high-voitage shutdown, and PSR
modules.—D.D, Sheridan, WY

The shuidown systems are apparently
doing their jobs. The tnick now is (o bring
down the high voltage. If the retrace ca-
pacitors—those connected between the
collector and emitier of the output tran-
sistor—are open, it could cause the high
voliage 10 go wild. You can use regular
capacitors with a high-volilage rating to
check it out; but as for a replacement, use
only cxact replacements because they are
specially designed to do the job. R-E
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Don’t miss out again!

Send away todey for your 30-Dage
bookiat comtainng B COMO lete NPt
of all seven artrciws M e saiws On
Backyam Satelite TV Recewers by
Rober 8. Cooper Jr.

This alt-nchishes repor grees you all
the dala you reed 10 build your own
Backyard Saiwiiite TV Faecere:.

8 TELLS ALL ABOUT oomestic sater-
ity cOmmunICatons with full detals
on how you can pull Ihose shusve TV
Honais from pace

8 LEGAL REQUIREMENTS techn:
cal specifications, and how you, the
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EXHAUST ANALYZER
continued from page 85

ing can also occur if an adjusiment is
made. while testing. that causes a very
dirty exhaust, Swamping typically is man-
ifested by a suspiciously low CO reading.
or a suspiciously high A/F reading. {In
extreme cases. the CO reading may “at-
tempi” Lo reach zero. When that happens.
the display will stop updating entirely.
The display will remain " frozen™ until the
TCC clears—iypically 10-15 minuies
afler the offending gas mixture is re-
moved.) The best way 1o cosrect thal is to
shut off the engine and allow the TCC 10
“breathe™ ambient air for 15 minutes or
s0. Another solution is 1o deliberately
force a rich mixture situation {such as by
iemporarily blocking part of the air intake
to the carbusetor) uniil the CO percentage
swings up a few percent (or the A/F read-
ing is down considerably): then allow nor-
mal air flow and check the reading after
about a2 minute. [f il retums to the same
super-low CO. or super-lean A/E then
that's most likely the real situation. unless
one of the remaining | wo possible trouble
areas is at fault

if the setup is suspected. re-check the
setup conditions mentioned earlier. It is
important that all conditions be mei. such

DE SCRAMBLER
PARTS

We stock the exacr parts and PC Board for
Radio Etectronic’s February Article on building
your own Cable TV Descrambiles

#70] PARTS PACKAGE . $29.95
Includes al| resisions. capacilors, diodes, transistors.
mtegrated ccunts, cods and IF [ransiormens.
{BKAN-K5552AXX].

#702 PC BOARD ......... $16.95
Eiched and dnlled silk-sereenst PC Board as shown
W i
BOTH #701 & #702 ... $39.00

Add $2.50 Posuge & Handling

i

Dtders oty 1-617-339-6712
1-617-339-5372

]
ELECTRONICS, 101C.

P.O. Box 52
Cumberland, Rl 02884

( ACTIVE )
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

Now MFJ-1024 Actlve Roecelving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellon! receplion of 50 KHz
to 30 MHz signais. Equivalent 1o wire
hundreds of fest long. IUse any SWIL.
MW BCB. YLF or Ham receiver.

% dynamic range RF amplifler. 54
in. whip, 50 toot coax. 20 dB atlenvator
prevents receiver overload. Switch be-
tween two recervers. Select auxiliary or
active antenna Gain control, %N'

LEQ. Ramote unlt, 3x2x4 In. Conirol,
Bx2x5 in. 12 VOC or 110 VAC with

optlonal adapter.
.-===—-
i .-.ua!

MFJ-1312, $9.95
1292

500

Crder from MFJ and try H. I ot delighted.

return within 30 days for refund {less shipping).
Ona yoar unconditional guarantee.

Order today. Call TOLL FREE 800-647-1800.

Charge VISA, MC, Or mail check, money order.

Write for I'ru eataleg. Over 100 products

Cali 601-323-5869 (n Miss.. oulside Conlinental
USA. tech/order/repair Info. TELEX 53-4590.

MF ENTERPRISES,

INCORPORATED

CALL TOLL FREE  800-647-1800

\_Box 494, Mississipp! Slate, MS 39762 J

CIRCLE 45 ON FREE INFORMATION CARD

CIRCLE 86 ON FREE INFORMATION CARD
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as positioning of the conversion box and
altowing sufficient time for the system to
stabilize before balancing and then begin-
ning the test. It is also possible that ac-
curacy could be affected if a significant
temperature change occurs in the con-
version box arca afler balancing has been
performed. Anexample of that might be if
the sun came out from behind a clovd and
significantly changed the ambient em-
perature conditions around the conversion
box. Although immune to subile changes
in ambient iemperature due to the “con-
trol™ sensor presence. very large tem-
perature-changes can cause a shilt in the
balance point. To re-balance. the TCC
needs to ugain “breathe™ ambient air for
several minutes: then reset the BALANCE
comirol.

A particularly petplexing symptom is
where the display is errutic: that is. where
the unit is obviously performing tests. but
with significantly differemt readings on
cach trial. Venfy that swamping or im-
proper setup is not influencing the read-
ings by shutting of f the engine and
observing the readings over several min-
ules. making sure that the conversion box
remains in the same position and ambicnt
temperature. If the readings remain erra-
tic, there is a problem with the unit's elec-
tronics. But. if the readings stabilize.
there is either something wrong with the
setup or you have a really weird exhaust
mixiure.

The whole business of emissions tesl-
ing is very tricky. Those of you who own
“marginal” cars (remember that Jaguar
we mentioned?} know what we mcan.
Each emission test can bring new sur-
prises—somelimes good. sometimes
bad. The same car, with the same ank of
gas, with the same emission sctiings. can
produce difierent readings at different
times. There always are reasons. but
sometimes they can be quite difficult to
determine. In siates such as Arizona that
allow “conditioning mode™ testing if the
initial test fails. the avio is run at acceler
ated engine speeds. in gear on rollers, for
about 30 seconds and is then retested—
ofien with dramatically lower readings.
Evervthing is exactly the same as before.
except that some of the excess combus-
tion byproducts (built up, perhaps. during
the long wait in line to be iested) have
been blown ocul.

The message here is: Don’t be alarmed
if any particular readings appear 1o be
somewhal different from the last readings
taken. To best determine the siaie of ex-
haust emissions. you really need to aver-
age the readings. [m particular. ake note
of subtle changes in test conditions that
can affect the results. Paying attention to
those details will improve the overall
usefulness of the unit and rectify the emis-
sions from your automubile . thus improv-
ing the quality of air we breathe—and
that’s what it’s all about! R-E
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Designers’ guide I e - bt |
STATE OF SOLID STATE Designer's Guide—Smali-Signal, Low- n d'
continued from page 92 Noise Transistors is a 126-page data and I a Io_ =
applications manual covering the TRW
shunt regulator. whose output is program- line of transistors for receiver and RF cir- | EIEEI“"IGS |
mable from 2.5 to 36 volis. usingonly iwo  cuitry. The manual includes a cross-refer-
external resistors. The current range of  ence listing nearly 100 competitive
that device ts from | mA to 100 mA. witha transistors and 22 TRW substilutes or SD WHFB |
low dynamic-impedance of typically 0.22  equivalents. Also included in the manual
ohms. lts intermal temperature compensa-  are packaged outline drawings with di- |
tion ensures siable operation with a tem- mensions. complete wechnical data on the | "FE
perature coefficient of 55 ppm~C. The 22 TRW transistors, and application notes
TLA31 is available in three temperature  including schematics and PC-board pat-
ranges: =55 1o 4 125°C, =40 10 terns. The manual is available from the l::;é:ro?:zfrt?:gz;ﬁ Lnallleorder=
+85°C, and 0 to 70°C. Two case styles  Semiconducior Division, TRW Elec- PP 1
are available: an 8-pin plastic or ceramic tronics Components Group, 14520 Avi- |
DIP. or the TO-92 case (see in Fig. |). ation Blvd.. Lawndale, CA 90260. [ oot |
Some typical applications for the . 3 TheE
TLA43] arc shown in Fig. 2. Figure 2-a New semiconductor databook Barm Yiitt Wi (Brmrcasn) Wi sem
shows a shunt regulator: 2-b is a high- The new 588-page RCA CMOS-LS} o ooy
current shunt regulator: 2.¢ shows a con-  Darabook, No. SSD-260A. provides I Iﬁ-\"m"“" T e s
stant-cument source,, and 2-d shows a tria¢ technical information on the company’s i -
crowbar circuit. Figures 3and 4 show two  line of CMOS-LS! products. That oy e T I
of the more unusual applications for this  dawsbook includes information on such sl i B
regulator IC. In Fig. 3. the TL431 isteam-  devices as the 1800-series and 6805-series Tl U N e Ll gl
ed up with an LMII (precision low-drift  of microprocessor products. a series of P M . ma weo |
op-amp) to form a linear ohmmcter. The  general-purpose CMOS memories. Also Vimcaic B {Vanco) (O848} Bom e
schematic inFig. 4 shows an unusual pho- included are RCA alternate-source types
no amplifier using the TL431. The circuit  for the industry. | S |
shown there resembles a vacuum-tube The introduction is the “General | Vabemd e SAT R Soherwl 15003 1B
cathode follower or a solid-state emitter  Guide™ to RCA CMOS-LSI products. It ) P i L — ] wil
follower with the unit’s reference elec-  points out currently available package op- B ey o 1
trode corresponding to the grid or base in - tions and summarizes the basic features in L) e L0 e
triokle devices. The output of the crystal each product category. [m addition. the dw.lm"".m e an
phono-cartridge (typically 2 wolts) modu-  various IC's are classified according 10 | | commmroan ™™ e PLL
lates the reference voltage. That. intum.  product rype and function. R = B 1
modulates the TL431 cathode-to-anode Five separate data sections provide rat- O P S oy e b g e i
woltage (V) and the audiooutputis then  ings. clectrical characteristics. significant B e = el
coupled to 1he speaker through an output features. and user information for: 1800- e o = &S
transformer. Prices for the TL431 stan at series MICroprocessors and microcomput- | Do ' |
$0.52 and can range up to $3.42 depend-  ers. 1800-series memories. 1800-series T ey vV
ing on the temperature range and case  peripherals. general-purpose memories. e b g LSS [
style. Complete specifications for the [C.  and 6505.series LS] products. The R Ve S E sl (0N B ¥
along with numerous application di-  CAMOS-LS! Databook is available from
agrams, are available from Motorola  RCA distributors or RCA (Solid State | | tomssmmes
Semiconductor Praducts, PO Box Division. Box 3200. Somerville. NJ Crapine: rodermund) (Oasd s 22 10
20912, Phoenix, AZ 85036. 08876) priced at $7.00. R-E prontiyt oty < S
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MARKET CENTER

FOR SALE

CABLE TV SECRETS—the cutiaw publicabon the
cable compamies iried to ban, HBO. Movie Channel.
Showtime, descramblers. converters, eiC. Su&
igrs list included Send $6 95 10 CABLE FACT:
x 711-R, Palaskala, OH 43062.

RESISTORS va W & ¥¢ ¥ 5% 3 cents. 1% Metal-
fiims. precision cusiom wirewounds, $1.00 refunda-
bla 16: JR INDUSTRIES, 5834-B Swancreek.
Toledo. OH 43614,

FREE catalog featuring scanner aCessories, carrierf
subcarnier deiectors. voice scrambiers, unusual
lits. CAPHI ELECTRONICS. Route 1R, Canon. GA
30520

THE In!ellig&ence Librsry— Resiricied technical
nformation & books on ciettronic Surveillance,
survalilance-device schemellcs. lock-picking,
Investigation, weapans. Identitication docu-
ments. covert sciences, atic. The besl selection
avalable. Free brochures. MENTOR, {Depi. Z),
135-53 No_ Blvd., Flushing. NY 11354

MILITARY communications radws: CPRC-26 Ca-
nadian manpack radic, compact size ransmits-re-
ceves 42-54 MHZ FM, 6 channels, wilh batiery box.
antenna. handset cfystal: $22 50 aplecs, $42.50

ir. PRC-510 backpack radio (C anadian version of

5. PRC-10), transmits-recerves 38-54 MHZ FM
Coninuous turing, with haadgsel. antenna. batlery
box: $39.50, S77.50 pair ARC-27 aircraft Fuard rg-
cerves, 220-250 MHZ AM single thannel: $12 50
minl 45-day replacemenl guarantee. Schemalics
included. Add $5 unil shlpprrg‘ BAYTRONICS.
Dept RE Box 591, Sandusky, OH 44870

CABLE TV equipment, notch fihers for Deglpi X
channels. Informalion $1.00. GOLDCOAST, %
Box 63 6025 RE, Margate. FL 33063,

FORTY-nine educatlonal electronics kils with
self-leaming project manual Detads $2.00 refunda-
bie with order TRIANGLE ELECTRONICS, 83
Arkay Orive, Hauppauge. NY 11788,

Worlds Most Remarkable Radar Jammer!

Conriig Moteie) TRCN 0 i APt B it O pROF ChORCE of S 4
PHrTantage of YOur trias aped i I Adlpmas e IR Yo
BPRRC; 1O PR, o Wt oot B 1A e dupliyet = 37 pNL B
the Qi ity il 1 when ) st . Tronety oty ¢ P
proncy o ipond SR O 5y Sl guiridn. Oparmey o b1
K v WANNNG The deioe Seacris] i P Sarifurs m ot agal e
U g ohce i, ) g At PO accrwend

For conmmens Raruhury i (i PcRigS sod 11400 I

Phillipa nsimumerd Co. ing.
50 B Bartur Bivd., #1105 8
Portianas. Orsgon 87219

RF parts Molorola transisiors. MRF454 $16.50,
MHESS $13.50. Catalog available. RF PARTS CO..
1320 Grand. San Marcos. CA 92089. {619) 744-
0720.

To runrour own Classitied ad, put cne word on sach of the lines beiow snd send this foem Blong with your chack
5

for $2.15 per word {minimum 15 words) to:

Radlo-Electronics, 200 Park Avenue Soulh, N.Y., N.Y. 10003

ORDER FORM .
PLEASE INDICATE In which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $20.00.
) Plans/Kils { ) Business Opportunities { ) For Sale

} Educatiovinstruction ()

anted

{ ) Satellite Televislon

Special Category: $20.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.

DESCRAMBLERS for downconveriers, high gain.
Send $1.00. RB ELECTRONICS, PO Box 543, Ka-
lamazoo, Ml 45005,

ECWHE tyer lists quality electronics surplus atl
low . nce 1970, Send lor the jast 3 issues.
STAR-TRONICS, Box 683, McMinnville, OR 97128,

UP 10 $500.00 per month, Sell computer software in
r homa Wite to: COMPUTER SERVICES, PO
n 7748, Tucson. AZ BS725

CABLE-TV products Jerrold. Hamlin, and Qak ¢on-
verters Send $3.00 lor inloemation. ADDITIONAL
OUTLET CORP., 111 E. Commercial Bivd., Ft.
Lauderdale, FL 33334,

RECONDITIONED tesl!gu[rrnenl. $1.00 lor cata-
log. JAMES WALTER TEST EQUIPMENT, 2657
Nicxel, San Pabio, CA 94806.

POLICE code unscramblers. other scanner ac-
cessones. telephong recording devica, DNE. Inc.,
Ri. 7. Box 257E. Hot Springs. AR 71901 {501}
623-6027.

NEW!... repair any TV... tasy. Anyone can do L.
wrte. RESEARCH, RR No. 3. Box 601BR. Colville,
YA 98114,

EXACT same PCB and Toko coll set {no. 4) tor

descrambier in February article only $15.00 shig-

ing 52.00. JIM RHODES, 1025 Ranscme Lane.
sport, TN 37660.

CONVERTERS all types for all Bysiems. lowest
prices anywhere, Quantity discounts. dealer inguir-
185 accepled. Send $1.00 for catalog. PG VIDEQ
CORP., PO Box 296, Latham, NY 12110 (518)

16 17 T 1 19 20 Gl

17 12 13 14. 15

REVERBERATION

FEORORGANS

olid state with controls Yot rever-
beratton and room size,
20 20 EVERY ORGAN SHOULD
OWN ONE. Send for free fyer
DEVTROMIX ORGANS, INC.
8101 WAREHQUSE WAY
SACRAMENTO. CALIFORMIA 95826 Tt 8

21 22 23 24 25

26 27 28

a1 32 33 34 35

COMPUTER 1ools, unidue accessares and com-

A
PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER putér add-ons. and sclware for C-84 Atan, Apple,

4 CLASSIFIED COMMERCIAL RATE lor firms or (ndividuals offefing comercial producis of services) IBM-PC. Alsa large Selection of electronics comm)

= $2.15 par word prepald (no chsrge for Zlp code)... MINIMUM 15 WOROS, 5% discount fot 6 18sues, nents. Write for free cataiog TOOLS FOR COM-
z TR for 12 BEuss within Oong yea. 1 prepe. PUTERS. PO Box 727, New Fochelle, NY 10801,
E NON-COMMERCIAL RATE {tar idividuals who wanl to buy ¢ sall a personal ilermn) $1.50 per word SAVE 50% ofl on electranica parts. supphies, and
O prapad... N0 rminimum. components Al magor brands. Wnte S8 ELEC-
o ONLY FIRST WORD AND NAME setin bold caps. Addimanal bold face (nol available as al caps) a1 20¢ TRONICS, 419 7th Street. Imperial Beach, CA
n L NOT BE A CERT LD NI ADVERTISER SUPLIES PUBLIHER WiTl PEARARERT e

- A u | UBLISHER WITH PERMANENT DELUXE Csbie/UHF converiers. All systems.
g ADDRESS AND PHONE NUMBER. Copy 1o be in our hands 0 tha 20th of the thisd maath preceding D T L e N it
é the date of Ihe isgue [l.e., August ssue closes May 20th). When normal cosing date falls on Saturday, $2 00 calalog PRECISION YIDEO. PO Box 1323,

Sunday. or ¢ holiday, 1ssue closes on preceding working day. Elgin. IL 60121,

98
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ITEM

. .JERROLD 400 CONVERTER (DRX-3)58 Ch. ..
. .JERROLD 400 CONVERTERS (DRX-3) 58 Ch.
. .JERROLD 450 CONVERTER (DRZ-3) 66 Ch. . . .
. .JERROLD 450 CONVERTERS (DRZ-3) 66 Ch.
..*JERROLDSTARBASECh.#___ .............
..*JERROLD STARBASE Ch. #
_.*MINICODE(N-12)Ch.4___ ..
_.*MINICODE(N-12)Ch. #___..........
.. *MINICODE (N-12) VARISYNC Ch. #_
.. *MINICODE (N-12) VARISYNC Ch. #_
..*C-1000 DELUXE
(ZENITH COMPATIBLE SYSTEM)Ch. #___ ..
.. *C-1000 DELUXE
(ZENITH COMPATIBLE SYSTEM)Ch. #_
.. MLD1200-3
..MLD1200-3

CABLE-TV
PRICE SLASH!

REG.

.$109.00
..$ 80.00 ea.
.$134.00
..$110.00 ea.

$ 97.00

$ 63.00 ea.

$ 97.00

..% 63.00 ea.

$119.00

..% 69.00 ea.

.$260.00

.. 5220 ea.

..$129.00
$ 85.00 ea.

NOW
$ 90.00

$ 65.00 ea.

$105.00

$ 90.00 ea.

$ 89.00

$ 52.00 ea.

$ 89.00
$ 52.00 ea.
$ 99.00

$ 59.00 ea.

$225.00

$185.00 ea.
$ 99.00
$ 55.00 ea.

*ALL UNITS AVAILABLE WITH CHANNEL 3 CUTPUT. STARRED UNITS ALSO
AVAILABLE WITH CHANNEL 2 OUTPUT. PLEASE SPECIFY CHANNEL PREF-
ERENCE ON THESE UNITS. ACTUAL FACTORY EQUIPMENT.

Name
Street
Clty/Slatel/Zip

Phone Number Area Code_ Number._

Add $2.00
per unit ship-
ping or call
tor specHlcs.
Paymeni is
accepted by
money order,
certllied check
or wire transier
only, untess
prler arrange-
ments have
baen mads.

Signed

WwWwWw americanradiohistorv comm

QTy.

Sub-Total
Shipping

TOTAL

MUST BE SIGNED AND RETURNED wITH YOUR ORDER

| undersfand that the purchase ol these cable T.V. products does not authorize their
use on any cable T.V. systef. | agree to obtain the proper authorization from local
oflicials or cable company officials In my area.

Transamerican Cable Distributors

449 BROADWAY AVE. ® BEDFORD, OHID 44146 @ (B18) 956-5839

Sale of De-
scramblers

may be pro-

hibited in

some states.

If in doubt,
please
check with
yaur local
authorities.

vBEE INA

A
A8
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@m electronics

ORGAN & PIANO KITS
ALPHA DX 300

DIGITAL
RS232

Interface
For Free Sound Into
Call 1- 800-233-3865

%0 or write WERSI USA
[P, Dept. M 8 PO. Box 5318

CHANNEL 3—60dB notch filter 63.5MH2z. $32.00
CgOSLEY. Depl 763. Box 840. Champlain. NY
12919

APFPLE twin computers, ACCASS0nBSs W service.
Winter sale catalog PINCOR, 530 Palace. Aurora,
IL 80506 {312) 896-D015

WHOLESALE inddoor aniénna $14.00. Masier video
control center $30.00. [212) B97-0509. DAWR,
68-12 110 St . Flushing. NY 11375,

INDIVIDUAL phatofact folders. Nos. 201 o 1300
$3.00 firs1-class postpaid. LBT, 414 Chestnut Lane.
East Meadows, NY 11554,

7y Lancaster, PA 1?501)

TUBES— All types. discount pnces. Many antique
and hard-to-find types Send $1.00 for 16-page cala-
I%? we buy antique tubes. ANTIQUE ELEC-

ONIC SUPPLY, 1725 W. Unwersity, Tempe, AZ
B5281.

POWER supplles. New. Xentek triple output.
SVatSA and +/12V all.5A, each. 3500 each.
Elpac triple output SVat3A and -+ -12V a1 .5A each.
$30.00 each. Elpac swllchlnq_P.S‘ SVatd0A $50.00
each Call after 8 DOPM E S.T. {516) 747-4109.

COMMODOREVIC-20 bargains. Programs. sup-
plies. peripherals. batte backug. game ACCEE50-
ngs, hardware. Froe caté&. CREAT\VE. PO 4252,
Thousand Oaks, CA 91360.

BEST prees: CB equ:p;ent. scanners. radar de-
tectors. 1elephones Free list. CRS, 1587 Central
Ave . Yonkers. NY 10710,

TIH99°4A BASIC programs wnilen to your specifica-
wons by Engineer. Mathematical. scienirdic specially
Description, lishnsg. cassetle. Write for sampte
quote. AL TEMPS, ENT.,, 720 Smithtown Ave..
Boharma, NY 11716.

SINE wave dascramblers (Celuxe ll) buit and tested
$219 00 plus $6 95 shipping. Money orders (no
shipping 1o Calil)} or send $2.00 for information.
ADVANCE ELECTRONICS, Dapl. X, PO Box 3209,
Culver City, CA 90231.

COMNECTORS—audio, Co-axial. avialon, comput-
et ndustnal. and many cther iypas. Send $2.00 for
complele price iist and orderm% information.
Largest iwontory in country CONNECTOR TECH-
g&mcv INC., 54 Veronca Ave., Somerset. NJ

RARE parts and surplus electronics bargains. RF,
linear, digial computers. robotics. Free calalog
000 BALL ELECTRONICS, PO Box 879R, Oun-
canvilie, TX 75116,

PRINTED-circult artwork, design layout qualily,
D'on;‘p'r.. Sand schemanc. SOMMER CIRCUIT O&-
SIGN, 1227 Kimber. Wooster, OH 44591 Visa Mas-
terCard.

\fcﬁp;teclive coverClearvinyl 187% = 18 % 5
beaulifully made $11.95. WIND! MOODS, 8228
Scotts Level Road, Ballimore, MD 21208.

CORCOM power line Hiters No.BJ4 $5.00 each.
Fans. Pewee Bozxer 3.125" squara. Model
PWS2142FL-M 57.00 eacn. Call atier 6 00 PM
E.S.T. (516) 747-4109.

<\ MULTI-CHANNEL
N MICROWAVE

LA AR AR AR ELEREEEERELERSERELS RS

Complete Antenna Systems from g9

Full 800 Mhz Range \
Tune 1.9-2.7 Ghz

Includes all il
ITFS Channels GOLD STAR
DEALERS WANTED

COD'x and Credit Card
Orders can TOLL FREE

1-800-247-1151

A i
siver| IELE
STAR 5TaR

BALAXY o
ELECTRONICS H

6009 N. 61 Avenue
Giendale. AZ 85301
1-602-247-1151

SHUGART SA1002 8" hard disk drives naw—
$269.00 each. $100, IBM. Heath, 55-50, TRS-801,

Apple |l interfaces avalable. Comrolier. $331.00.
—
TusA ATERSIIERIG o, | oW e L ra m iVt W B
(] Ppltmrt & e EXTHA Lt | 7Y NuDIAWE" 1 LM ARanG . QUL ITY 1 secur| atalog. -page
T s et e A e ﬁ} o w0 secowos i color cataiog. §2.00. ASE, PO Box 382, Plammow,
= T charan Yow T w | ey g Lt Ly o ol oA -
e s e e o oyt o 1| B aaie | 0
R MUST FOR VIDEO TAPING FROM CABE THE | oy, oo e sttt | ldawn o et 18 W OVER 1200 electroniCs parts. kits. and compuler
e e e L o RO T R DI L S | 2 M0 T || el ) Land |t Products. Lowes! prices. Send 51.00 {redeemabia)
Al AR B e g Y YOE o ey TR B ‘28 95 e e o TV MCIIM | Vot Dubiber ARl
e e Hew £8.90. S A WoTom | ruee @ rme n o1 for catalog Stamp bﬂlws flyer DAYTAPRO ELEC.
= 395 = = g TRONICS, 3029 N. Wilshire. Adinglon His., IL
NEW TUNEABLE BELUXE oG wo 34,95 '2.!0.Il - 60004
Tus NAE MODEL CVU-1 95w 9 o st . " : =
TALEMENT |  SANTE Ui WARACTON TUMERS FOPYLAR i ELECTRONIC surveillance! Incredible manual,
T3 0HM UHF TARI ANTENNAY 73 Db pud . 45 iz Puipwl WCAOWAE - “Homebrew Bugging' reveals secret lechniques
For Crannei 14 £ PRATE - gsg%oby Droie:ss.cm?és {schematics Inl:ll;d_?lli}s—
[P uw - 15.00. Send $3.00 lor amazing catalog, A.T.LS.,
et | R ,':::; ok = = ] Dept R, 6 Gatchen §1., Buffalo, NY 14212
1eh 1 oy i _— = —_— —
plng AL e - coupslgens. glones, drives. manitars, expan-
[t B n swons. sohiware. Bargaln Prices—dweciory of man-
Co8 tor Dsotty s e s ufacturers In Tawan Hong Kong $4.00 ME{LTITEK.
NEW 1984 mh Box 25, Alleniown. PA 18105.
ity s S : = MUSICAL clectronics & home recording Sche-
e 5 MULTIMETER i rr;ah-:;.s and 'srmvéu" P%-E:?;m :;2_03ayear. Sam-
neaster ke x . e ple issue 52 50, H . Box 20305,
et RT3 E sy Dklahoma City. OK 73156,
ot - i Limd —— S —
0 e 10,50 N ] i) DESCRAMBLERS Jerrcld type as ssen in Faeb.
v e KeATHI Ree p— 155u€, parls kit and top qualty PC board, only
o Y i s e | PRSI 530 00. Money order ships Immediaiely HI-Q, Box
o ek '.“"‘"__.:._:'.::'.::.‘ SaXEL | 2830. Trentan, NJ 08619,
"' i WO Hae? it .-:“-_' T P ||r|:=::‘o=|“u"';. |
LTy SPECIAL PRICE! | Mot momimmemsis: | %S0 Lo oS PLANS & KITS
":'!.'.L'!",,‘:TJ"“ *94.00 P g L e | " 250w sec'l | PRINTED-clrcult boards. Guick PIoLoXYpes. pro-
190 w w2T0w | ) — Ll g di10.08 55 .5 : duction, design, refiow solder aend prinl or
oiindind® ¥+ el I 4 s crsi0n b e+ 9
Far Lovgee Dmpsinhay o e * ¢ e p e LA eI B e, ) description for quate 1o KIT CIRCUITS, Box 235,
COLOAMAX wna o, ] PLURE | o = Clawson. Ml 48017.
M CHaNMEL NEMOTE £ATY convinTEn AT s o ol . § 0 Y {ma CABLE TV converters and equipmeni, Plans and
g YHF YARALTON TUNERS “ ) tewen | T \ s Build or buy. For informaton send $2.00.C &
8 T 1 :“!'& ‘.l.r-.wcm \-_‘_' = :":x ,'_'-;__ ELECTRONICS, PO Box 21. Jeruson. Ml 49428,
= oty 40 Gy g b e aimarl e R [ A e Py
e oot ot [EER] reansa | YT |
2 |EZFSEEEEE mne| e FREE KIT Catalog
O ORDER NOW FURCTION CENERATOR KiT 53¢, 95 JSIOICILT
é 506%‘5;:'555 R'F. ELECTRONlcs o Auto-Ringlag Cap-meiar kit $72.9% TEST &
_____ - 10B&.C N ATATE COLLEGE BLVDL DEFT A o i
& O] CAL Ol .ﬂ S ek AT Cooera aR Jm < e Phone 209-772-2076
= 714-635-5030 - LOBLE fuk & Wou Write or Phone for FAREE CATALOG
0o WhOf CALFORMA Lppson AL CHECKS HELD FOR CLEARARGE — WG WSeumsus OADEA S . .
S ALL PREPAID ONDERS 7 LBS OR LESS MUST INCLUDE 5350 SHEPPENO & KANDR MG — SHIAPED BAME DAY RECENED DAGE gox l:':'{m::';;'#ﬁfhwf
CIACLE 27 ON FREE INFORMATION CARD
100
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THE FIRST NAME IN
ELECTRONIC TEST GEAR

NEW FROM RAMSEY-20 MHz
DUAL TRAGE OSCILLOSGOPE

Unsurpassed quality a1 an ypbeatabie Price. the Aamsey 0sCioscope
compares o others cosling hundreds morg. Fealures nclude & COMPo-
nent 1esting circuit Ihat witl allow you 10 easiy tes1 resisiors. Capacitors,
digilal circults and diodes » TV video sync filler * wide bandwidth &
high sensitivity * internal graticule » high qualily reclanguisr CAT

* front paneltrace rolator * Z axis ® high sensithvity x-y mode = very
low power consumplion * ragulated power supply * bullt-in calibrator
* rock sond tngger:ng ¢ high quaiity hook-on probes

s 3 9 9 9 high quality

haGk-on probes included
RAMSEY D-2100

RAMSEY D-1100 RAMSEY D-3100

VOM-MULTITESTER

Compact and rehiatle, 08
2100 ed Lo SBrviCa 8 wide V-
ety Ol equipment Fealures in-
clude o mirros bach scale

* Jouble-jeweled precigion
maving coil » double over-
108 Protection * an leal bow
cosl unit for the beginner or
a3 8 1pare back-up unil

$4995

DIGITAL MULTITESTER

A COmMPACT aasY 1O use Unit
designed Lo cperste (ke a Pro,
Featuring * X digit LCD * low
BAT. Indicator = gll rangs cver-
load protecton ® ovadrangs indi-
calioh * gut-polanty * Tranms-
fof lestes » dual-siops Ntegie-
[ * vinyl ERMyIng case

$5495

heg tasl leads. battery & viny!

1091 leads and battery
Inchuded

CT-70 7 DiGIT
525 MHz COUNTER

Labt qualily sl & breakinroudn Prce
Fralures o 3 fiequency ranges €ach
wilh Pre amp * dua) seleciabie galw
himen » Qabe activity indicaior

* S0mY B 150 MHE TyDical sensilivity
* wede frequency range * 1 ppm
ACCUracy

$1 1995

wired includes AC adapier

CT-20 mt
8P-4 nicad pack

CT-90 9 DiGiT
600 MHz COUNTER

Tha mosi vorbiiie 107 1o33 than $300
Fealures Jsalectable Qalanmes * 5
digils * gate indicator * display hald
* 25mV¥ & 150 MHz 1yfcal sensitinty
* 1) MHz imebase for WY Calibra.
tion » 1 pPm accuracy

$14995

wired Includes AT adapter

CT-90 kil 1129.95
O¥-10.1 PPM ovan timebase .. 59.95
BP-4 nicRd pack 895

CaTYing care inctuded

CT-125 9 DIGIT
1.2 GHz COUNTER

A 9 090 counler thal will cutpectorm
unity COSUNG hundfeds more * QAie
indicstor * Z4mY @ 150 MHZ Iypical
sanpitivity » 9 digit dispiay = 1 ppm
acCurdCy = displsy hoid * dual nputs
with preamps

$46995

wirsd inctudes AC adapled
BP-4 nicad pack

DIGITAL MULTIMETER

Retimbie. accurite digital
maasuremEnty al 1N amaz-
Mgiy low cost * In-line SO
€oUed push buttons. speeds
fange selection * aba Clastc
tin siand * recessad inpur
18CHS * Dvarioad pHOMCHION
on ali ranges * 3W digit LCOD
aizplay with Bula zeco, Buts
polanty & low BAT. indwcaior

$5995

131 203 and batlery
mciuded

& ]
o0
irn AR -g _"_

CT-50 8 DIGIT
600 MHz COUNTER

A varsati 1ab bench counte: with
oPhona! rece:ve ireQuancy adapler,
which (urns Ihe CT-50 inlo a didial
readoul for mos! Yy receivar ¢ 25 my
@ 150 MHZ typical sentitivity » 8 digit
display * | ppm accuracy

$46995

wired

CT-50 k1 .. 113995
RA-1 recaiver adaptor kit a8

OM-700 DIGITAL
MULTIMETER

Protess.onal quahry 8t 8 hebiry:y
frice Features include 26 dulerenl
et clions @ 3 Qit. %
ch LED cispiny * pulomatic decima
¢ Aulomahic polanly

511995

wirad incCludes AC adapter

DM-700 kit
MP-{ probe #et

PS-2 AUDIO
MULTIPLIER

Tha PS-2 B handy (or igh resaluisn
Audi0 e3¢ ulion melsurémenis mul.
Lo LP 0 frequency @ greal for PL
1one Measuremenis ¥ mulbipies by 10
or 100 * 0 01H2 resalutron & buili.an
2ignal preamp/ condificner

$4995

wired

P5-Z2%0

PR-2COUNTER
PREAMP

The PR-2 5 (00l 10+ measuring weak
signals from 10 1o 1.000 MHZ * 1l 25
|b?a n » BNC connectons & great for
seufting AE » Dedl receivar/ TV
pieamp

$4495

wired includes AC Adapier

PS-1B 600 MHz
PRESCALER

Exiencs th Fange of your pHesent
counter 18 800 Mz » 2 3ta0e preamp
= divide by 10 circuitry ® sendibily,
AWMV & 150 MHZ + BNC connectors
* drives any counie:

$5Q95

wired inCludea AC adapier
P5-18 kil

TERMS » satislachvn Quara nieed = eximine lor 10 deys: i) not plessed returnn

ACCESSORIES FOR RAMSEY COUNTERS ‘
Telescopit whip anlenna—BNC plug .. § 8.95
Highimpedance probe. Iight loading . 16.95
Low pats probe, audio use 16.95
Direc! probe. general pUrpose use . 13.95
Till ball, {or CT-70, 90, 125 .95

3¢ Sipping and iRzOraNce te 2 manimum o
1= COR add £250 [CUD i USA anly
* O day part:

ariginal jore lar retund * 1dd
$1060 * averseas aad 5% lor surl,

PHDNE_DRDH-‘S"JALL b ey T e
716-586-3950 RAMSEY ELECTRONICS. INC.

2575 Baird Rd.
TELEX 466735 RAMSEY ©) Pentield. N.Y. 14626
CIACLE 79.ON FREE INFORMATION CARD

S yesLIANAT

WWWwW americanradiohistory comm


www.americanradiohistory.com

RADIO-ELECTRONICS

102

NEW!..
Write RES ARCH, RR No.3
WA 39114,

It any TV... eaanAnggne can do it.

P55T! Hey, wanna make ptolessmnal-quaihy
18R, Colville,

printed-Ciecuit boards? One of more i on Fy

utas. Simpie, inexpensive naw System. Free 198-4
catalog. PINCOR, 530 Palace. Aurora, IL 60506
{312) 896-0015.

HI-FI speaker k18, aulo speaker Syslems and raw
drivers from the worlds finest manufacturers. For
beginners and experls Free literatura. A4S
PEAKERS, Box 7462R. Denver, COQ 80207 (303)
399-8609
REPAIRS of all converters and cable boxes wiih
prompl service, Deluxe sinewave kils 595,00, 50%
complele also avalabie {quantity discounts) UHF
converters of all ypes availabie. Send SASE (54
conls @] for information 1-{312} 637-4408.
HIGGINS E ECTRONICS. 6014 W, Neison. Chi-
cago, IL 60641.

MOST advanced sina convéartar descrambler
ans $15.00. JIM RHODES.
ngsporl, TH 37660

svailable. PCE and
1025 Ransome Ln,,

RF MODULAYDRS
for the video industry, SR
Jomilitg gy b e 7 W UBT
Fih b snsimbid Sdn1y for uli M orosmiintony, nt edusg our e

Appis-rarins depigusd W ot B ME SRS, AlNs @ ETRANIFE
A ! manchary, Muﬂtln FREE BATALOG

e[ Sz

ATY Rozcarch
I1-RE RRDADWAY
DARDTA CITY. BE G

Sa b i ALD ami
r Frreyiiiti L IS

mﬂm.m -7\ Y "-

-, .____.,. —.— A
'r'-m\f B mm/—m

1983 Mail Ordpr Catalog

K1Z 6A6 V5R 5J7

(613) 728

ary, Alberta
T2A 5N1 !
{403) 235-5300

your nearest Active store, call, write or circle
ler Service Card tor your copy of Active's new catalog.
CIRCLE 77 ON FREE INFCAMATION CARO

(604) 438-3321

the Res

WwWww americanradiohistorv comm

ELECTRONIC 1ouch fight control pad. Write for free
ierochura, EXOTIC IDEAS. PO Box 446, Lake Biuff,
80044

ENJOY satellit televislon. Save money with sasy,
quaranieed, 0o-1-yoursall antenna plans kits, Elec-
troemcs knowledge not necessary Send $1.00 for
catalog GFF22, Box 9108, Missouls, MT 59607

SCHEMATICS, plans. parts. llals, for all elec-
troowes. Modern and late. Send $2.00 {refundable
wilh order] to SELECTRONIC S, PO Box 9606. De-
troit, M1 48209.

UP; duwnm%nalooumer four-digit dispiay lor satel-
Ite tracker g plans, parts st 53 00. SATEL.
LITE TRACKEH, Roule 9, Box 37, Hickory, NC
28601,

WRITE FOR

. 7~ MCGEE'S

SPEAKER & ELECTRONICS CATALOG

1004 BARGAINS IN SPEAKERS
Ted: 1 (848) 247 S0W
1904 MOGEE STREET KANSAS CITY. MO 44408

CATALOG: Hobby. CB, broadcastingl Linears,
transmitiers. bugs, scrambiers, downconverters.
aniennas. modifications, momne! PANAXIS. Box 130-
F6, Paradise, CA 95969,

200 elecironics kits, projects. plans. Send s!amp for
I’ﬁl MATCO ELEC R NICS. Box 316R, Cadillac,
1 49607,

WARN animals of the approach 0'310“' carat asale
distance. Emits ultrasonic sound. Plans $5.06. D.B.
OBENOUR, Box 44, Sand Creek. MI 49279,

SATELLITE TELEVISION

HOW lo bulld a satellite-TV LNA, downconverter,
receiver! Save hundreds! Satisfacllon guaran-
teedl Free Informationl Send stamped &nva-
Iope:;t'ANDl, Box 25647, Dept. 21X, Tempe. AZ
85282,

GEARMOTORS for motonzed satellite antenna
projects. 110VAC. 101RPM, reversible, straight, or
2ght an;;le $32.50 plus $4.00 shipping. TEM.

518 971, Corcoran, MM 55374 {612) 485-8014.

Satellite Descrambler

For West Star 5
Movies Movies Movies

Send $5.00 for information
Modern Technology e
P.O. Box 419 D1 e
Boston, Ma. 02186

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of small electronics manulacturing busi-
ness—without investmen. Write: BUSINESSES.

92-A. Brighton 11th. Brooklyn, NY 11235
ELECTRONIC

BIG
ASSEMBLY BUSINESS

Start rurne Atare e INvestmant Knowledge of
expenente unnecessary BIG DEMAND assem:
bling e1ecIDAL O Cod  Sakrs handied by Drofes-

sICAlS Ungius Dusiness 0pporuny

FREE: Completa Mustrated litersiore
ARTA. RE-Q Box 248
Vialnut Cromi. Cant 4597
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WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING!

RANSFORMERS| HELPING HAND LIGHTS SOLDERING
(Tt TR S 1TEMS WD GRAIN OF WHEAT IRON STAND
= ALLOW BOTH YOUR HANDS T1 SIZE e
JAVOUTERTIOMA guee EREEUMIC O 125 DiA (3 1hmmt SPRIMG STEEL OM HOLDER  RE_ 8
B IOLTE B AZY — JwavOLTE 3 lor$1.00 S . == ;
2 YCT (0 700 14, 00 T
imeny  E W] i | (S oo
Vo TAw e e CONNECTOR | "o sovours BATTERY OPERATED
24 YOLTE & 730 A 50 =
24 ¥C1 20 1 AP e SWITCHES @ ALERL TS L3 151, 81,99 SMOKE DETECTOR ™
42 VCT 1.2 A0 #4350 3 COMDUCTOM IN-LINE PLUG Aahea 45ma @ 14 WOLT Y P
3 STATION CHASSLS MOUNT JACK UL aPeROVID
TWIST LOCK STTLE SAME AS RATI
WALL NONANTEALOCKING | parsr 0TRSO E 3 T1 SIZE T e DR vy wonT LN
TRANSFORMER #‘ 3. zrorswrcres | 4290 PER seT WITH WIRE LEADS A A s
ALL ARE 115 ¥AC o n@ OEPENRDENTLY AW R YOLTE 2for $1.00 2 bttt
LAV . " BETWEEN 'E;{Eg c Rated 3%ma § 5 vOLTS
MOUNTIG CENTERS 9- s 51012 ¥OLTS 2 for $1.00 EDGE SWITCHES
HIS 21047 fa BYOLTS
s — Bumeberen| e dratie | ANNECTORS | sntousy surron
5 YOC ¢ 000 a4 5 STATION LA Raird i%ma o 14 VOLTS T, |5 p 81 wOMENTARY
$¥OC & 175 MA INTERLOCKING 018 VDL - = | NORMALLY OFEH
::mt: 200m4 taoo | ‘moEeraes Q\@ T1=3/4 SIZE ALL ARE 13" SPACING e v
WIVAC @10 VA el . ﬁ.ﬁ] SUB-MINIATURE WITH 15 PIN GOLD R s
IEVACHE 00 A 3 SWITCHES ON FULLY D TYPE WIRE LEADS B A bl EACH 100 FOR 3660
SPRING LEVER e T CONNECTOR 183 DiA (4 1amen) M1i130 GOLD sECIYCOOR
TER MOUNTING CENTERS “Emuse AW AVOLTE 2tor S100 [ SOLDEREYELET 3200 each LN
M'NALS $2.50 EACH = 5 . Aalea 45ma & B YOLTS 18/38 GOLD GAE ERRrELL O
SOLDER EYELET $2.00 EACH CH
Iunmns 5 STATION SOLOER [P SUB MINATURE LW (2VOLTE 3 jor J1.00 KEY SWIT
SR ASNDT g L Q NONHNTERLOCKING CONMECTORS L/SED 1O o Eacl AR 22/44 TIN e -l
BANDLctE LTy SAME AS ABOVE. EXCEPT COMPUTER HOO® LIPS 1218 MYOLTE 3 14or 51,00 IP.C STYLE NO MOLNTING EARS | | AMPS @ 128 VAT
GREAT 108 SPEANLR [ HELOSURES EACH SWITCH OPERATES DB-15 PLUG $2 78 Aated a5ma @ 14 VOLTS $1.50 EACH 10 FOR §14.00 wEY REMOYES BOTH
Of POWL R SUPRLIT LR gg_{gagcolétr H.o0 T . POSHIONS
e et N W/ RESISTOR 22/44 GOLD 5340 £
DB 2% MuG §2 7% DIRECT 42.00 EACH
gg;gmﬂ ?-50 I o | PO ETTE 10 FOR $10.08
2 CHANNEL LIGHT ORGAN 13% § 7108100 rnomimvolt LIGHTED
EASILY HOOKS 1NTO STEREQ SPEAKERS “PARALLEL" 28/58 GOLD PUSH BUTTON
AND ALLOWS 1(0 ¥AC LIGHMTS TO DANCE PRINTER 120¥ INDICATDR r-c-__}_hmumnm:n
WiTh MUSIC TWO SEFSRATE 110 VAL ——w3 T4 CONTALT $haC 1MG RED LIGHTED 10 ¥AC
OUTPUTS § DR e1GH anD LOW FRECUENCY CONNECTOR o e oy $2.50 EACH 10708322 00 10 AP SPET
AUDIO SIGNALS USE TWO DRGANS FOR SOLDE g STvLE 5 1EAT LES) FOWER PRINTED OM
STENED ,“ WALE 126 ¥ 11 MOUNTS 50100 GOLD FACE MOUNTS
$8:50 PER UNIT o 518" MOLE  REDLENS STANDARD § 100 CONNECTOR iy
S RRCH Frbl. i AL 79~ SOUARE HOLE
COLORLIGHT STRING AVAILABLE S1.TSEA 10 FOR 17 g0 PC WOUNT $130 EA 10 FOR £1180
100 FOR $85 00 $0.75 EACH 1070a 51300

FREE! FREE! FREE!

BCD DIP SWITCH

SEND

FOR

| COMPUTER

" 48 PAGE CA

TALOG FREE!
SLIDE | POTS

FREE! FREE!
L.E.D.'S

) OSuT M B0 tART el SWITCH S
EWDRIVER ADJUST 1
P15 6 P O @ B 18gs TWO WIRE wua'zmmu GRADE 2_1?&'2“&!.90 RECAEhO '3" "ﬁ
$1.85 EACH : I FOR 3100 T DUA 3 W HIOM 1 CAPACITORS 1907 mﬁ:&. 184 EACH ,Gl:fs':, :: :o: ::,nc
KEY "I"E:!EET:L?EI“ - = = !.:00 Y e £2.00 AR LN FLASHER LED
Y30 DA - T HIGH 134" TRAVEL  7he EACH 5 VOLT OPERATION
ASSEMBLY 210 $1.00 RELAYS 3600mia.40v0C |DUAL 100K audio teper| /) “ned a0 size
5 KEY 8 FOOT 1808 THREE WIRE MINIATURE e s v 100 4 2 Lowa BRI GO
0 $2.00 EACH 6 VOC RELAY JVEOR - 14 G s250 217 TRAVEL $1.80 EACH 3';’901519 LED
g SUPER SMaLL | 21.000mid S0V 170
e SOLID STATE S Seor aow. | zvrowvean soo | [ CRYSTALS | 0L ey
CONTAING 3 SINGLE. POLE RELAYS GOLD COBALT 32::0 p:_m 40 vDC == CASE STYLE MOy
NORMALLY CPEN SWITCHES ey COMTACTS i = 1" HIGH 8 COLORBURST E
WEASURES 3 347 LOMG 2 AMP l. == RATED 1 amP AT 30 VOC J"m“i'lw o 2 M2 A5TRS45 KO are ;_DW“ om0
=k IGHLY SENSITIVE, TTL § 1 - 4" 4 n
is BEY s12% Wr?unr?f:nnz 1-;“? Bwmccr O::E. r:ossnot% ;‘ . “fut:: - $4.00 DERT M G 'm €5 ".n: 50
=wp |2 OPERATES FROM 43 - 5 : REEN 10 FOR 51,
m EACH T D 8 v. COIL RES 200 OHW ?2m0|:||d 15 VDG IMETAL OXIDE
- COADL (30wC 5 A WPY i zou-aarnor 20| vARISTOR LED HOLDERS
COMYAINS §-3IHALE-FOLE T e 138 & 1332 - TN 188,000 mid. § vDC e 5 TWO MECE MOLDEA gy
MORMALLY OPEN SWiTCHES SIE T re - W | WIGH AROMAT » ASD-8Y 2vzbo cavTiweH $1.50 | oF 0T “‘; I FOR JUNBO LEO @
MEASURES 4 (/4™ LONG S50 EAH 10 FOR £32 00 $1.50 BEACH 10 FOR 31140 A ';‘”l'_;‘:::‘z‘“ 10 FOR 83¢ 200 FOR £10 00
CLAMML IT BIT CarMCITORE MOT o IFOR $1 30 PHOTO FLASH
TRANSISTORS b gl -
A v e | 2K1OTURN conact senc [ MINIATURE TOGGLE SWITCHES | cAPACITORS
prorte ) 4tor 3100 e o Yol ALL ARE RATED S AMPS @ 123 VAC 35 MFD 330 VOLT
e =l 4 ™ seecTaoy OPEN CONTACT $P.O.T. SP.OT. $.P.0.T. A L
e Mo - MOD m-:::' COIL 13 VOC 850 Oraas {on-on} ggtﬂb‘:ﬂt“ {on-off-on} e ::alm
o] P fead $9.00 TA SPECIAL PRICE $1.00 EACH ecamme il JoLoem w6 WFOAM®
4 PDT RELAY Susang Byt 5188 £ace 70 MFO 330 VOLT
POWER SUPPLY W/ PRE-AMP -;c Pin ity et 100 FOR LG :g;?;n‘;.?m ! e Bt
o 3 emp conlacie s
rm:"su.mv wng:&nr:gl;w; e SP.DT. SpPD.T. O.POT. TrOon 5150 oFOmir O
WILL SUPPLY APPACK 18 VDG AND L’:d":; p e {on-off-on} ": '::::’ {on-on) HF
p IMCLUCES A SuaL PRE AMPE TO |0y ey HOte TrREADE D] TrREADED [rov.r e 4
BOOST SAOMAL LIVEL iy e BUSHING st o “..M; 750 MFD 330 VOLT
o RGN L LARGE DUanTITIES AvaiLABLE] 7.5 STt R i moh el T HIGH = 1 14" DiA
$4.30 EACH SOCRETE +OW BELAT M8 bk D OR 5T 00 O FOM %40 00 :wmsmw HIIBEACH BrORIIIGD

TOLL FREE ORADERS OWLY
1-800 B26 5432
(ORDER DNLY)

(1IN CALIFORNIA 1 800.250.-6868)

ALASKA HAWAIL
OR INFDRMATION
12131 350 5000

WH S

-Qrmcml Ave

FO BOx &

406 LOS5S Angeles.

CIRCLE 12 ON FREE INFORMATION CARD

\WVWWW Aam

ericanradiohistory comm

Calif. 90006

QUANTITIES LimiTED
MINMUM ORDER 510 0) ===
USA 32 50 SHIPPING —
FOREIGN DRDERS
INCLUOE SUFFICIENT
SHIPEING e:
CALIF RES aDD 6 1,3
NO

=]
L

#8681 INNT
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RADIO-ELECTRONICS

e S =2 omo
w
F 4
)
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ELECTRONIC KITS

‘ROM HAL-TRONIX

2304 MM, DOWN CONVERTERS TUNES N ON
CHANNELS 2 1O 7 ON YOUR OWN HOME T.V HAS
FREQUENCY RAMGE FROM 2000 MMZ TO 2500
MHZ EASY TQ CONSTRUCT AND COMES COM-
PLETE WITH ALL PARTS INCLUDING A DIE-CAST
ALUM CASE AND COAX FITTINGS. REQUIRE A
VARIABLE POWER SUPLY AND ANTE KNA [Anlanna
can be a dish bype OF coffee can type Sepanding ON the
s:gnay strength in your ares.}

2304 MOD 1 (Basc K} S19.95
[Lonn core & v

239_«3' yﬂq%}mm Pra-amp) $29.95

2304 MOD 3 (-e-Gain Pre-amp) $39 95
Mrciudwd Casa A TGN

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE COMES COMPLETE WITHALL PARTS.
CASE. TRANSFORMER, ANTENNA SWITCH AND

CONNECTORS {Kn) $24.95
Assembied 534 98
Siptted Microwava Anlgnna For Above

Derwriveriers. $39.95

PREAMPLIFIERS
HAL PA-18==1.§ mhz 1D 150 mhz 190D gaan Dperaies
on 3 1o 15 vors 8 10ma Compiete unit $8 95
HAL PA-14—3 miz 10 L& gha 10 1o 12 oo, gan op-
orates on 8o 18 voiis al 10 ma Complele und $12.95,
(The abowe vt ant Oes I recervers touniers et |

16 LINE TOUCH TONE DECOQODE KIT WiTh P.C.
BOARD AND PARTS 359 95
12 LINE TOUCH TONE DECODER KIT WITH P.C,
BOARD AND PARTS 139 95
16 LINE ENCODER KIT. COMPLETE WITH CASE.
PAD AND COMPONENTS £33 95
12 LINE ENCODER KiT, COMPLETE WITH CAS|

PAD AND COMPONENTS.. 52995

Robot Projest and Heart-A-Malic Project.
MANY. MANY OTHER KITS AVAILABLE

Sy o it vy B i ] e e i B g Al

Tl AR Ta ST Ry phan B 10
=" ;E’? HaL-TRONIX
= PG Sox 1100

ity aammp s YOUTRGaLe. M 48193

.aren

fre-r ey e X LR L T D ONTRAD NECEST
Ty (4 E) P S ALY SR Smrrece
BPORMATION. £ 70 7 On bdsge iy Ak ke s, CRAMN ¢

CIRCLE 75 ON FREE INFORMATION CARD

AlldAzINC
DEVICED

PERS ONAL DEFENSE AND PROPERTY PROTECTION
[z UTILIZE SPACE AGE TECHNOLOGY.

uu'n(gu&nsst DEVICES CAN BE HAZARDOUS AMD MAY SO0N
POCKET PAIM FIELD GENERATOR = IPG50
AsSembied

» B LR
Fors _ STO0 IPGSK . KWPuss.  $99 50
(8] PHASOR PAIN FIELD CROWD CONTROLLER — PPE1(

Azsembied . $250.00
PPF1. .Pam . . 31500 PPFIK .. X/Puns .. $175.00

s lBLnls‘rE!t Pronntes & plasma deschaige capabie of punciuring

can

BLS10 .. Assermbeed ]
BLS1  Pum. 51000 BLSIK... KiPans | 553
SHOCKER/PARALYZING DEVICE - \ary intmadabng and

49K computer US5380.00 and hundreds Apple-
compatible soltwares. Details U551.00. RELIANT
PQ Box 33610, Sheungwan Hongkong

E-Z learn security-slarm dystems—business
terrlikc. Informanon 2.00. SECURITY, PO Box
1456-E, Grand Rapids, MI 45501,

64K 6502 Z80 dual Processor computar
US8420.00. Hundreds Apple-compalible softwares
Oelails USS.00. RELIANT. PO Box 33610,
Sheungwan. Hongkong.

YOUR own radlo stationl AM. FM, cable. icensed,
unlicensed, transmitter kiis! Wnie- BROADCAST-
ING. Box 130-F&. Paradise, CA 95969,

VIDEO game repair business, Start your own_ Infor.
mahion parts ls1 55,00, BEST ELECTRONICS,
4440 Sheena, Phoamx, AZ 85032

TECHNICAL writars make big money... wriling
short senlences! Free datails. TEK PUBS. Box
2458-E. Oroville, CA 95955,

EDUCATION & INSTRUCTION

EARHN Your universily degree through evaluation
assessment. of existlng educalidn, expenience,
achiavemnenis, Call, (61d) 8631791, or wnte, AS-
SESSMENT. Box 13130R. Columbus. OH 43213

FCC general radlotelephone licanse. Home
slucty. Fast, inexpensive! Free details. COMMAND,
D-91. Box 2223. San Francisco, CA 94126,

E-Z learn security-alarm systems. Emplog-
meni— bysiness terrfic. Informalion $2.00. SE-
CURITY, PO Box 1456-5w Grand Rapids. M1
49501

LEARN HOW TO USE A COMPUTER

Tealn M1 home in spasw time! Computar progrem-
ming...compuler applications. . computsr games!
No previous szperience nesdedl How you can
tearn N 81I! Laarn how 1o usa diiferent pros
] grams. budGeling, DOOKKAATHNY, BxPAnsss. In-
r=  vesimenis. 'nleresl, Laxew, Shopping lists,
- H p £, sod . phoON® num-
bers. aven lorign languades and Jraphics

= 8.E hing sxplained in sasy-to-understand
IenguAQae with $ep-by-iep direclions. s

ICS COMPUTER VRAINING, Depr. oessa Seranton. PA 18513

WANTED

WANTED: Old Western Electnc & RCA tybes.
speakers. amps. Mcintash, Marantz, tube amps.
ok! Thorens. JBL. Allec, Garrard. {713) 728-4342
MAURY CORB, 11122 Atwell. Houston TX 77096

INVENTIONS, ldeas. new products wanted for pre-
sentalon 10 industry and exhibition al natkonal tech-
noslggy exposition. Call 1-800-528-6050. Arizona
1-800-352-0458. X831

efiectvy N

Assainbied . 50
SHGE _Pus 31000 SHGS _xevumy  §R 0
RUBYLASERRAY G UN — Intenss waibhe rad beasm buins and

(Wl weids hardesr of metals MAY BE HAZARDOUS
AVBIAY Partz Avalable igr Complaling Devicas!s 00
CARBOM CHOXIDE BYRNING., CUTTING LASER — Pro-
|2 duces a conbruous bearm Clingn sérdy. MAY BE HAZARDOUS,
E LES AN Parts Availatle for Completing Device 515 00
YISIBLE LASERLIGHT GUM — produtes nlense red beam i

.1t Hand heid comple e

_Plams £1000 (Kit & & bled Unims A
2] “TPULSED LASER RIFLE — Produces 15-30 wait nfra red
puises 31 200-2000 per sec
LRG2 Al Party & Diodal Aveilable $10 00
BEGINHERS LOW POWER YISIBLE LASER - Chisce of
. YeHow, feen = Drowides an exCient s0UrCE O MONGChromahe

LHC2... Pans. . $500 LKCIK..... KA. 52950

&NO&{ER PHOMNE — Allowt user (o callhen prevmeses and ksten
nl phone ever

. 389,

SMP2 Plans 00 SHPZXK  Panuvt . sss.g
LONG RAMGE WIRELESS MIKE - Mnchot dewice cialy
ransmuls well over one mele. Super sensibvg, L]
1 Pans . $7.00 MFTIK .. m. 53050
WIRELESS TELEPHONE TRANSMITTER — Trarsmis nom
Saies &l phone Comversaion ovei e mak, shuls oft
VYWPMS. Pt . S800 VWPMSX  PlamAGl. M.
TALK 8 TELL AUTOMA TIC TELEPHONE RECORDING
DEVICE — Great o moniiering lek ohong uvse

.nl.g

314

TATIO Assembled |

TAT2. Pl $500 TATK.. Planwiit

Our PhONE [ open for ordecs anyBmie. Techrecuns are avisitie §-11
A m . don-Thurs kor those needing ass:stance ofwiormabon Send

For inee catalog of hundmeds more pamelr devices: Send check, cash.
MO Visa WC. CO0 0. INFORMATION UNLIMITED
UEPT RA.P O #ox 715 Amherst N H 03031 Te 500 673470

CIRCLE 88 ON FREE INFORMATION CARD

04

HALLICRAFTERS S-40. 5-52. 5-77. Any con-
dinon. Paying $20.00-540.00 each FALA ELEC-
TROHNICS. Box 04134-2, Milwaukee, Wi 53204,

THE BEST PLACE 1o BUY. SELL or [
TRADE MEw and USED ECHAPHENT
NUTS & YOLTS MAGAZINE |
BOX 1114 = PMACENTIA, CA YHTD
[Tis) a32-FH
Jon Th

ch of Asscers
Every Honth

CNE YEAR UL SUBSCRIFTHINS

ST . 1rd Clawa « $1L50 + It Cleps

HUTS & wOL1E

(@ 2380 - Lifstim - Jod Caws 00

CB EQUIPMENT

PALOMAR Pride electronks— exclusive rapair la-
cility. Sarvice—update—improvements on thase
and simliar equipment. PALOMAR-PRIDE RE-
PAIR. 1320 Grand. San Marcos. CA 92069 (619)
744-07290.

B MODIFICGATION
nérease Channels. range, privacy! We specialize

infrequency axpanders, speech processcors, FM
converters. PLL & silder tricks. how-10 boOks,
plans. kits. Expert mall-in rapsirs & conversons.
16-page catalog 52.

CBC iNTERNATIONAL. P.O. BOX 31500RE.

PHOENIX, AZ 85046 [602) 996-8700

TI-99/4A SOFTWARE

TI-99 4A owners Gel your freéa calalog of new, ex-
ciling. low cost software. DYNA. Box 690,
Hickswilte, NY 11801,

SCANNERS

SCANNERS— discount pricas Bearcat BC-100
5279.99. Bearcal 210XL 5214.99; Bearcal 300
$335.99: Aegency MX3000 $186.99; JIL SX100
5138.99: JIL 5X200 $269.99; Bearcat 20 20
527599 Spectrum radar datector 5214.99; plus
$3.00 shipping. Free discount ¢atalog. Lowest
prcas anywhere on stannars, radar detectors, ma-
fine radios. two-way accessories. SCANNER
WORALD, 10-RE New Scouand. Albany. NY 12208
{518} 436-9606,

REEL-TQO-REEL TAPES

AMPEX professional series open el lape. 1800-or
2400-leet on 7-inch reels. used once. Case of 49,
$45.00. 10v » 3600 feet and casSeles availabie.
MasierCard Vish, VALTECH ELECTRONICS. Box
6-RE. Richboro, PA 18954 (215) 322-4856.

HOME ROBOTS

HEATHKIT IG 102 RF generator. Wrile: LPH, Box
3551. Ontaria, CA 9176

START MAKING
MONEY IN
COMPUTER REPAIR

Train at heme in spare Uma. No pre-
vious SAPErance neaded Experis
mm.lwhalbdo,mbbll
Even baginnert can lawrn how Io
repar smal computws E
.%h BRSY-Ic-understand La-
QUBQS. LTyl
and materiats
Easy home-study plan shaws haw you
can get non Moor of tee 1ast-
& growing business.

MAIL COUPON TODAY!
;  Them's no obligation
2nd no salesman il cail

— —

SCHOOL OF COMPYTER REPAIR, Dept. DEDS4
Scranton, Pennsytvame 18515

lvuu—iuwmmnpu Fush me fres taciy snd |
l oolor trochure,

l- .

Slrrc
| coymiart 1

e e ——— - —

WwWww americanradiohistorv comm

WORLD'S 1argest supplier of home robot kits
parts. Build your own. Computerized kits, paris.
and publications. Catalo%SS.OO. De: handbook
515.00. Complele kis 512595 AOBOT SHOPR
Dept. 10, PO Box 582. El Tore. CA 92630.

SINE WAVE PPROBLEMS?

MANUAL includes wrouble sShooting, aignman., an-
tenna hookup. imamvements‘ theory. $8.00.
SIGNAL. Box 2512-R. Culvar Ciry, CA 80231,

SPECIAL TEST EQUIPMENT

WOULD you llke an exsier way 10 fix Stereca and
sound systema? One technician did. He de-
veioped 1he Fasttesi, saving many hours of bench
Bme. You. too, caf build the Fastiest from easity
oblainable parts and save yoursef! housands ol
dollars @ year in nme Nothing ke it, You can test
sterao recervers amplhers, preamphifiers, record
changers, turniébies, lape decks. lape players,
speakers. and mc . Bulld your Fasttest
from easiy killowed insiructions Sel of plans only
59,95 prepaid. Send today 10 DRURY ELEC-
;goomcs. 9847 St Chares Road. St. Ann, MO
74.
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MAKE RADIO SHACK YOUR PARTS PLACE’

Low Prices!

First Quality!

No Mail Order Hassles!

Power Transformers

Low-Profile DIP Sockets

Replacement

—

120VAC Primaries Oual¥y nobcking sackeistion PC. use. Low IEALANSIStONS
[ Type T voms Current ] Cat Mo, | Each resisiance contacls. Type Cat No Each
1 N1 PR 2762007 119
=5 (2 nEa e et & 5B |
Mee | 252 300mA | 271388 | 209 Shn | 2781995 e PH2IM NPN | 2762010 &
M | 120CT | 4somA | z73ades | ase [ || 1epw | bt By MPS3504 NPH | 2762015 ®
M | 252CT | asoma | 273386 | 30e | | ——=Pn . TPh NPH| 2762017 %
1 T TIPS NP 2762020 159
T e | e [jpaze e B e I T [
teon W e lrronantibers o, b od L = pom w0 | m
HD | 252CT I 204 1512 | B2 28-Pin 2781997 | 5 E— Pn :;:ﬁ 1:
HD | 180CT | 204 | 2731515 | 698 40-Pin 278-199¢ 9 B Ao p g b
U295 PHp 2752043 219
: 24124 NPN 2762057 t9
Tantalum Capacitors Computer Connectors a1 New | 2762058 9
Repair or make your own H5-232 cables and joy- HPSALS HPH 216-2058 59
* 20% Tolerance stick extension cords and savel mg ::: ;;:ﬁ 55:
* Standard IC Pln Spating Type Postons | Cai No | Each W89 1 wT 276 2028 %
gmgg ‘; ;mg :: 28081 PN 2762048 17
o Each 250945 NPN 2752051 n
:‘: JI_""":C 2‘_‘;“& - Card Edge Socket & 2761551 | 299 25C1308 NP | 2762088 795
0.47 ] 2721433 4% Soideriess Sub-D Mal 2 761559 | £99 23819 NFET 2762035 »
10 » 2721434 a9 Solderwss Sub-D Fem 2% 2761555 £99 MPFI0D NEET 276 2062 9%
22 s 2721435 | 59 | mxg:m : grs:g ;E S
0 18 2721438 59 Solder ernale 76 .
2 18 e | m | Hood for Anove s | eusw | 1w || 4000-Series
Seider Sub-0 Maie 1% 261527 | 149 CMOS ICs
. a o Solder Sub-0 Femae 15 JTE- 1500 14 With Pin-Out and SDBCS
Ceramic Disc Capacnors Hood hor Abave 15 76150 | 19
Soider SutrD Mais 2% 617 | 29 Type Ca1 No Each
p Soider Subs-D Femait 25 158 [ 3N 4001 276-2401 78
Hood for Abery 25 ABIMG | 1 4011 276-2411 79
Low 39'5 Pkg. 4013 276-2413 99
As of 2 : ] C 4017 276-2417 1.49
Communications ICs 4023 576.2423 9
Troe o = 4049 276-2449 99
For AF, and codpling. HHD. Moisiureprool AY. 31015 UART 2761794 % 59 4065 276-2466 99
coating. 50 WvDC minimum. AY¥.5-81168 Baud Rate Gen 2761795 B9
XA 2208 AFSK Ganaralor 276-2336 595 oo
p:? g:’; P"'a:'z [ ::1 :;:; ma:zi XR 2211 DecodenPLL 2762337 595 TTL Dlgltal ICs
a7 272929 20 008 |272.130 | == e 11 i a0 In Stock at Low Prices!
100 |F2a2s| ot |27z | % , va-Watt. 5% R N - o= =
220 (272924 | .20 s |272934 a9 s -\Wa esistors ype at No ach
am [2F2qzs| 3 1 |27m2a3s; W | 1 t“/. 7400 2761801 59
39°¢ Prg.ots —— 7404 276-1802 79
Dual Switched Fiiter — -~ 7408 2761822 79
Ohms car No 7447 276-1805 119
Slashed 51% W0 | 2711301 Ohms | Cat N 7490 276-1808 89
100 271.1311 0k | 2711335 -
150 2Hamz 15k 337 - =
Reg. 7.99 388 e ol |08 5 | #iiw || Operational Amplifiers m
20-Pin 270 271.1914 N 2711340 !
230 2719318 k| A Type Cal No. Each
MF10. Versanie CMOS buikiing plock for active :
filters— eliminates the need for expénsive. Close- ::u :;::g;: ;;: l g: :33:: 741 {Singie} | 276007 .79
toierance pants. High perlormance, yel very easy B 271.132¢ 1008 2791347 MC1458 (Duan | 276-038 99
to use. Hams —bulkd 3 CW/SSE audio bandpass e 5711308 ey 2711350 LM324 {Quad) | 2761711 129
fiter or a RTTY demodulalor with a minimum num- oo | 211354 TLO82 [Dual} | 276-1715 1.89
g:r of parts! Center l{vaql:encms up tg 20 kHz. 3: g ::g T o TLOB4 (Quad) | 276-1714 209
Ngle gr 5PN supply. With dala. b -
8 Bi 271-1333 10 meg 188 LM3900 {Quad) | 2761713 139
L Sl S L= L2 ) I Duzae (Quad) | 2784712 | 149 |
SPST DIP Switches gzr_r;lconductor Reference Voltage Regulator ICs (=
. 1ae
| 349 [ Type Adjusiable Cat MNo. Each
{LM723 | 040 vDC | 2761740 69
1984 Editlon. Cross-ref-
e B o [LM317T |1 210 37 VDC|  276-1778 279
t.:‘f;lsona nglﬁoiovéooc;? Type | Fixed Output Cat. No. : Each
For digital of low current applications. MountinDIP | Radio Shack repiace- 7805 +5V¥DC 2961770 | 1.59
sockeis or on PC boards Style may vary. ments. Data on Shack 7812 +12VvDC 276-1771 159
B-Positlon. Fits 15-pin DIP socket, fransistors, [Cs. SCHs. 7815 + 15 VD0 276-1772 159
cpoition. Fits 8 O socket. - | vieas: iiustrated. 272 705 || -SVOC | 2181773 | 150
275-1304 \ .1.49 | pages 2764007 . 3.49 Bl |lomd 2761774 159

®
A DIVISION OF TANDY CORPORATION R a d I o ’h a ek

OVER 8800 LOCATIONS WORLDWIDE

Pricea app'y al participating Radio Shack stores and dealers
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64K DYNAMIC 2KX8 STATIC
4164 *ov"c 995 TMM2016 7. $415

STATIC RAMS EPROMS CRYSTALS

255 3 4 (450ns) IL74a khx

2568 {1us) . 1.0 mhz
256 x4 (4%0ns) (cmon) .
1024 3 1 (45000} I 10243 8 {450ns) 3 1.8432

H : 1024 u B [450n4} (5v) 2.0

3 Epnl o e ; 206823 (45003} (5v) ; 2ow7152

258 x4 {450n3) i 2048 5 8 {350n1) (Bw}
255 x 4 {450ns) 2045 3 & [450ns) [Sv)

1024 3 4 (450n7) , 2040 0 0 {450ns}

1024 4 [250ns) 4096 2 8 (450n3) (5v)

1024 3 &4 (450ns) [LP) G T A0 m {4500} (Bv)

1024 8 &4 {300ns] [LP) 1096 28  {250ns} (Sv)

1024 1 4 {200mi} (LP) 4098 u 8 {200ns} (5v)

1024 2 4 (8503 {cmos) 4096 38  (450ns) (Sv) (21vP G M}

3:;: :: 13‘:‘5’"'; femon} 4096 28 {250n} {5} (21vPGM)

iosilh mo::- 2 4096z 8 (200nm) [Sv) (21vPGM]}

1096 X 1 {100ns} 119238 {450na] (5v)

1096 x 1 {2000 3 . 192 s 8 (250ns} (5v)

1024 x & §230ns, 819238 (2000w} [Sv)

2048 1 § {200nn y TMS2564 8192 8  (450ns) [5v)
THMMZUIE 150 2048 & (150N i MCMESTES B192 0 8 (450ns) (Se) {24 pin)
TMM2016-100 7044 2 & {100na MCMSESTES B192 38 (35008} [Sv) (24 pinkpws dn )
HME118.4 2044 & § (20008} fcmony . 27128 14384 5 & [d00ns) (5¥)
HMB118-3 1044 5 § {150n3) [cmos) d
HME118-3 2042 w 8 [12000) icmos) . &v  Singls 5 Yol Supply 21vPGM  Program a1 21 Yoil
HME118LP-4 2048 « B (200ns) {cmoa)(LP}
HMET1ELP- 2044 £ 8 {150n7) {cmees)iLP)

?:s;;up.z W48 g8 lmnll:cmmltl.?} “ % W *HlBH-TEBH* * %k X

:0:; I: [%“ Qslat)

HME2E4 192 £ & [150na) {cmos) 3 HITACHI

LP Low Powss Caizl  Quasi-Sialic H M6264 BK x 8 STATIC RAM
s Fast—150 ns 2 4 5Y Supply

* 28 PIn— Compatible w/ 2764 EPROM
TMSNQYN‘&M 'gonﬁAMs * Low Power CMOS (TTL Compatite}
UPD4T} 4096 K 1 l!ODnl; i 200 mw Operatlon/.01 mW Standby (LP) TAR1602

M e _ HMB264P.15 $39.95 Hme2salp15549.95 W 370

:Eﬁ;:i £§§'§ 7Rk % %k A SPOTLIGHT & & % * EEEEEEO 13:::

1638681 (150m) ¢ + CompDuter managsad invent EENERORE 21 Slac
et ':gg::; o i — VIrtualiv no back arders! MC14411 : FIBIE
ey laoow) §  « Very competitive prices! Tl 7ecisa

TAC180

55 150ns) [Sv) i COMSD ] c
MCMGEES :55332:: :m:; Es:: « Friendiy staff! co=a1:: ;:c'u:

TM54164.95  £5538 31 {150ne] (5w « Fast seruice — most orders MM5307 i 7C1R
5V alngls § voil supply shipped within 28 hours! “cﬁlélzthTION , r4C 184

T4C 185
LMEGE . F4C173
XR2206 E F4C1T4

8038 v
2.5 Mhz "g '::
Z8o-cpu s : ::c:u
2e0.cTC 395 Sy s
-DART
ToanT 100t W uspade 29.95 74C200
o sac ] Tesees2  2uvs 35 74c22

ULMN2001 2.49 T4C2u4
zoo-m0/0 1195l o

z00.510/1 1195 [l 5543 : ;:gi::

ze0.50/2 1195 [l Gz . 74C301

Ze0. 510/ 11 95 WClaz0 . TAC 02
4.0 Mhz e e

Tacsol
90 !

Z¥0A-CPU ool e 74C505
I80A.CTC 485 TACP0E

Z00A-DART TACWOT

ZB0A-DMA X T4Co08

X DISC y ZBOA-FIO u TAC 0%

6880 CONTRQLLERS ZBOA-510:0 FACH10
6283 "N 18,95 280A-510/1 CIRCUITS TCHY

Shoa7 - 2495l CONTROLLERS ¢ Z804.51072 L
£8408 26.95 I aas it : i L4081,

£800 2595 [ o omax 1 Z80A-S10/8 MaS375 i . T4CH4
£8800 10.95 HOASS055F : 6.0 Mhz MuseI8T | ) PACS 1S
&BRO2 225 ZB0R-CPL (X . T4Ca1d
SAB0IE 2895 z8oB.CTC 1235 g F4Csz0
E8B09 29.85 ZAGB-PIQ 1295 ;:g:f;
62610 &5 Z80B.DART  19.95 2
68821 5.95 Z80B-51072 3895 KEYBOARD i 74C923
40840 1995 ZILOG CHIPS 74CH25
£8B45 1895 ATS-2376 : TACH26
68650 5.95 AYS- 3800 . 74C928

88800 - 2 MHZ 740070

VISIT OUR RETAIL STORE
- - HOURS: M-W-F, 5-5 T-Th.. 9-9 Sat. 10-3
JDR Mlc rOd eVIces PLEASE USE yQUR CUSTOMER NUMBER wHEN DRDERING

T 5 mm Er . nding include
1224 S. Bascom Avenue, San Jose, CA 95128 170M8 Minmum oroer 510 for shippiog and nanding incluae

800-538-5000 * B00-662-6279 (CA) I otcert) ey r a6k sl shprlio chelcss—piease
(408) 995-5430 » Telex 171-110 include 5% vales isa. Bay Ars nuummnumru;u-m:::::
nel pensl tor

i Iypographical errore. We reserye the night 1o Rt Quantities and 1o
Dyrighl ode
© Copyrighl 1984 JDR Microdesices subsiiiute manvisciurer. All Merchandise Sublect 1o prioe aaly
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2114 ... 8/59% 2114 ..... 8/510%

74LSOO 74800 VOLTAGE
Tasor 23 Tasie s et : REG U LATO RS

T4L502 2% 7aLS1TE 8% 745134 E 78057 7905T
74L503 25 a5 215 745135 . TEMOSE 35 79081
T4LS04 24 TALSIES  Has . ;‘g”g : - 70087 75 79127
74LS03 25  T4LSIO 39 : ::s::u 3 mizT 75 79157
74L508 28 LS g ey ; 3 70157 75 19247
741.509 29 TaL5192 79 ; 74518 : ) T L] 95K 148
74L510 25 74Ls193 79 1 TAS157 TAOSK 130 79120 149
TALS11 A5 TALSIM &9 745180 ; TRI2N 190 79151 1.49
TALS12 A5 TALS1ES 89 g 745161 3 3 THI5K 1.0 7R2N 149
7AL513 45  T4LS198 .79 4 745182 . 724K 139 08 70
7ALS 14 A TALSINT 78 i 45181 ; 78005 P 12 %
7aL51S A5 Tals2zn a9 : Tas168 3 LS e 448 ‘e
TaLS20 2% TALS240 95 . TaS 158 TOL1% -
| L P j ot LN ) SHDSK 995 HiR7as soeis
740522 25 TLS242 . - ;::;:3 ; "'u: e
7ALS2E 29 TaLS243 . S 4 L)
T4LS2? 29 raLS2e4 : 2 sling J C.T=TO-220 K-
74L528 35 TelS245 1. ; Ry ; L TO.92
T4LAJ0 28 TaLs47 i Tas 194 F .
741532 .29 TaLsa . 745195 J
74LS13 58 TaLS249 . 1 745196 SOUND CHIPS
T4LSI7 35 LSS . 745197 . 745482 . THATT 395  AYY-BH10 1295
74LS528 5 T4LS25) . 745201 i 748570 Toa08 595 AY1.AMY 1295
74L540 25 TLS2S? . T4SSTL ! 75489 095 MCI140 14§
7aLS42 A9 T4LE2S0
T4L547 75 T4L52539
miw 7 s ‘sl BYPASS CAPS EPROM ERASERS
41 549 LS286 .
TaL S5 26 7as273 1. .01 UF DISC 100/6.00 SpEcTnomlcs
T4L554 FALS2TS ' 01 UF MONOLITHIC 100/12.00
4L 855 T4LS 279 .1 UF DusC 100/8.00 con pDRATlON
f4L582 E faLs200 1. 1 UF MONOLITHIC 100/15.0Q Capstity  Inlenslty
T4LSYD ) 74LS203 Timer hlp tuw/Cmt)
T4LST4 " 74l5290 | PE-14 * 0.000
TaALSTS , T4L5293 PE-14T x B.000
T4LSTS T4LZ20 d . PE-4T X 9,800
TALETE 7405798 | E PL.265T X 9.600
74L52) . FALS299 . PR.125T 4 17.000
TalL 503 T4L532) y i PR.JIOT x 17.000
T4L 546 g T4L5224
TALS90 7405352 |
T4L591 3 74L5153
JaLse2 . F4L5361 1. : DATA ACQUISITION
TALS93 : TAL5384 1. ” ADCOA0D 15,55 DACOBCE
TALSYS : F4LEIEE . 3 ADCOBDA 3.49 DAC1020
T4L598 . TALSIEE . - ADCo809 9 DACH022
T4LS10T o TaLS7 i | 395 MC1400L8
TaL5S 109 . T4L5360 2 L 495 MC1408L0
TALS112 . 74LS3?3 139
F4L5110 7415314 139
TALS5114 2 Tal 5375 5
L8122 TS 139 fgg".ﬁﬁ'm:‘:, LINEAR 25
5 T L 5 Tl b
;:tg:i: ; T4LES 118 HS237 Female 3,25 LM2o1 . LMHO (raw Lmss5 t:::::" o o e citiols
74L5378 .18 Re231 vond 25l [M301H LM248 ; LMs66 Joes
7415125 TaL5185% 360 s LM307 . L mIsoN . LM567 | LM1812 . gA :g;g g: e
7alS126 TALSME a5 g : LM308 ] LmisaT 4l HEST0 - ITED c: o+, alaee
145117 . T4LEIN  1.19 LMIDEH LMJ5a MHEST LaieFi T G 06t A
74LS13) TAL$3) 118 ¥ A Lm3ddn 1. L3 L ol R Ao ro i Ca 3120
TALSIIE . TALSIFS 119 t:;‘::‘ g oy ; Nod aliing CA 3087 CA 3145
Ak AL 8RR tita LMt % Laare 50 LMT10 75 Lmisss CA 119
F4LS1M 4 T4LSA2A 245 2 y
LMITIM LMI7I LmTi11 LLN2003
7aL511e TiLSAeT 95 LMIt2ZH 1. Lm250 ’ LM72Y LMZATT
T4L5145 1. TALSd9C 195 LMUTK . LM380ON -8 LMT23H LM287e
FAL ST TALSSM 189 = LMIIFT 3 LB 1 LMrll : LM2900
TALS1M 1. TaLSE4s 270 LMI1e - LM182 i LMT41 35 LM2901
74L5131 T4LSE4S 220 INTERSIL LMdieM 1. LM38) LMT41N.14 LMI%00
74L5153 a T4LSEAR 149 ey ¥ LM+ L M1a4 i LM74IN L1 LuYo0s
TALS154 1 TALSSEY 149 lgl.noc LM319 125 LMISS ! Lm7a? 59 LMl
74LS155 69 7aLSE70  va4g [ ICLTIO7 LMIZ0(see THOO)  LWAJST 40 Lmrad e Cae T
TaL5158 i TALSETa 1495 1CLBO03S Lmd22 . Lmdds z l.mm; 1.Ig tll =
TALS15T | 7ALSENZ 3,20 LMI2INK LMI%) Lmiso iy el
TALS158 ' T4LSES 1.20 ICMT20TA LMI2& LMINZ d 1LM1310 49 L 5
LMY LMI93 MC1330 188  MC4024
TACS1E00RS AL SERSRER D) LM331 I LMI%H 4. MC1349 109 MCa0dd
T4L S . TALSEES 120 LM 334 LMIMN MC1150 119  AC4136
HL5162 . Tal. 5600 240 LMI35 K NESH N MC1358 169 RCa1%
TALS183 T4LS689 320 ] LM136 . NE$85 MC1372 895  LM4250
TALS 184 PILSES 109 LM3IITK : HES5SE LM1414 159 LM4500
TALS185 1LSIE 149 LMIATT NESSE Y LM1458 5% RCASS8
TILS156 4 ILSe? 1.49 LMITEN i HES i LM1422 ¥  LMI10ED
T4LS18S 1LESE 149 LM339 ) MES64 LM148s 5 LMIGCD
TALS109 25,8250 2.90 ' LM1495 85 Lm13700
74L5170 25052569 4.25 : N TOD-5 CAN TO-220 K TO-3
LE D D IS PLAY S
CENTRONICS LED LAMPS
SWITCHES 199 100up [l MaN 72 ; T
4 POSITION 5 IDCEN36  Ribbon Cable M PinMate 805l JUMBO RED A0 0% ?'.TB‘:?: oo . gg
S POSITION 90 - 4
‘ pgsmo" e IDCENI6F Ribbon Cable 36PinFemale 895 j:::g ?:ff;w :: :-'; ::gA::g ::?:: i EE
TRaRITRN- 35 Cen36  SolderCup  36PinMale  7.95 8 | Fp MOUNTING HARDWARE o0 TIL-311 427 Jn" HEX w/LOGIC $.95
3 POSITION 95
£ Copyrighl 1944 JDR Mictoderices
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2716 16K EPROMS $395EA

BARGAIN HUNTERS CORNER
D-SUBMINIATURE
CONNECTORS

DB25P  25PINMALE 10/19.95
DB25S 25PINFEMALE  10/24.95
HOOD25 GREYHOOD 10/9.95
CENTRONICS
CONNECTORS"
36 PIN MALE

iC SOCKETS

595

CEN3E

14PIN" sTLOWPROFILE 100/7.95-

16 PIN  STLOWPROFILE 100/7.95
SPECIALS END 5/31/84

TRANSISTORS

INT1E 50
MPS918 25
2N2102 5
IN2218 59
INTE18a  BO
FLFFIL) L1
2N2210A
INZ222
PHIZEL
MP52389
IN2404

IN2905

2NIWT
PHINT

2H30%5

3055T

2M229)

bR IRT]

2NI563
ZN1588
PrHISSS
MP53638
MP53640
PNIE4D
PHIG44
MPS53704

MPSITOS 18
IN3TT2 1.85
ININ0Z 25
2NI04 A0
2H3S06

2H4TR

2N4123

IN4249

ANAI04

2N4401

2N4402

2N4402

IN4857

PHATIS

2NS05E

PH5129

PNS139

2N5208

2NE028

Zﬂma 1. ;: A0 pPIln WW .09
2NBOAS 1

MPE-AQS ‘28 w\:r:;l::wnEwﬂaP
MPS. 405 25

24 pin 2IF
MPS-ASS 23
TIP29 ‘es [ T pin 2F

TPt 75 ZIF = TEXTOOL
TIP32 e

22 pin 5T
24 pin ST
28 pin 5T
40 pin ST
84 pln ST

ST m SOLOERTAIL
#pin WW 59
Mpin WW &8

16 pin 'Ww

18 pin WW

20 pin WW 1.
2pinww |

24 pin WW

2pin WW 1

505 call
795 can
B95 cal

(Zera Ins#riion Forcal

DiISK DRIVES
TANDON
TM100-1 5.- (FOR IBM) $5:0D
TM100-2 5.7 (Fon iBm) D500
SHUGART
{40 TRACK! §5/00
MPI
MP-52 5. (FOR 1B8m} DS/DD 249.00

NOTE: Pieass include suffickent amounl tor
shipping on sbova lems.

229.00
259.00

SA 400L : 199.95

CABINETS FOR 5V
DISK DRIVES
CABINET #1 529.95

« DIMENSIONS 8% x 5% x 3'%e"

» COLOR MATCHES APPLE

» FITS STANDARD 5'%" DRIVES. INCL.
SHUGART

« INCLUDES MOUNTING
HARDWARE AND FEET

CABINET #2 $79.00

* COMPLETE WITH POWER SUPPLY.
SWITCH, LINE CORC, FUSE &
STANDARD POWER CONNECTOR

« DIMENSIONS 11 x 5% x 3"

« SV @ 1AMP. 412V @ 1.5 AMP

» FITS STANDARAD 5% DRIVES

» PLEASE SPECIFY GRAY OR TAN

NOTE: Pisase inciude ullicien] amount tor

shipping on above ilems

+ Computer managed Inventory
— VIrtually na back ordars)

» Yary compstitive prices)

» Friendly stam

» Fast sarvice

ORDER TOLL FREE
800-538-5000
800-662-6279

ICALIFORAIA RESIOENTS)

D-SUBMINIATURE

soLoercup | MGHT ANGLE

10C
RIBBOMN CABLE

DESCRIPTION
[TMALE T_MALE] MALE [FEMA

LE| MALE |FEMALE

ORDER BY DBnP D8xx5 | DBxxPA |

OBxxSR

IDBIIPI 10BxaxS |H E |

ZONTACTS 9 ~ 286 | 165 |
26:1 363 220
250 125 3.00
4 80 | tAL| 483
506 924

218
3.03
442
8.1%

337
4.70
623
| 922

6.84
10,08 l

125

For order inStructions see “IDC Connectors” below

MOUNTING HARDWARE 1.00

8116 ..... 8/579%

NEW UN-USED
MUFFIN FANS

468" Squere
31257 Sqguan

HEAT SINKS

TO-3 stvla
TO-220 alyle

SWITCHES

SPOT minl-logale
OPDT minl-loggie
SPST mini.pushbullion

OPTO-ISOLATORS

4N26 1.00 MCA-7
4N27 1.10 MCA-255
4N28 6% L1
4N33 1.75 {LA-30
4N35 1.25 ILQ-T4
4N37 1.25 HI11CS5
1.00 TIL-111
1.50 TIL-113

5.1 voil rener

12.9 voll 2ener
{INS14) awileng
AOOP v reclitier
200P1¥ 1 SamP baldge
AIPIV 1 Samp bridge
Dip-Bnage

1N759
1N4T48
1NAOO4
KBpol
KaPo4
Vidd

EOGE-CARD
CONNECTORS
S-1D0ST 395
S-100 WW 495
72pinST .35
72 pin'Ww 785
5Gpin 5T 495
Hpin ST 205
4d gin WW 4.95

RESISTORS
% WATT 5% CARBON FILM ALL
STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS, SAME VALUE 025
100 PCS. SAME VALUE D2
1000 PCS. SAME VALUE 015 |

RIBBON CABLE

[ S\NGLE COLOR | COLOR CODED |

CONTACTS [——1— 5

= cul (WE
5.13 s

730
380

4. 83
480 1.00
5?0 125
132
132
165
192
250

IDC CONNECTORS

[ oEScAPTION |S0LOER nsmsnls"'GHT ANGLE

OLDER HEADER

RIGHT AMGLE

WwW HEADER WW HEADER

“RIBBON
[HEADER SOCKET|

| RIBBON
EOGE CARD

|~ _OROERBY | 1DHERS [ DhmasA
CONTACTS 10 | 82 85
20 129 1.35
26 168 1.76
34 220 231
40 258 272
50 324 339

"~ IDHXEW IOHXXWR 1 105ax

| 1 T 1DExx

1686 206 | 115
298 328 186
384 422 243
450 | 315
| 526 480 373
6.63 730 I 465

[ 225
236
265
325
280
4.74

ORDERING INSTRAUCTIONS: Insert the number ¢f Contacis i 1he position marked "xx” Of the "Order by Pan number ksied. Example: A 10 pin ngh1 angle scloer style

neader would be [OH10SA.

£ Copyright 1984 JDA Microdevicas
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FOR APPLE COMPUTER USERS

MR SYSTEMS
FD-35 DISK DRIVE

APPLE GOMPATIBLE
POWER SUPPLY

* Lse To Pawer APple
Type Sysiems

* +5V@AA  +12V@2.5A
-5V@.5A —12V@ 5A

# Instructions and Apple
Power Connector included.

$7995

BMC
BMX-80 PRINTER

* 80 CPS Dot Maltrix Printer

* Prints Bi=Directionat in 40, B0,
71 or 142 Columns in Normal.
Doubte Width or Compressed
Text.

= Print Superscript As Well As
Superb Graphics in Character

or Bit Image
¥
—— -—/

5279
OTHER ACCESSORIES

JDR Microdevices
THDUSM\US S0LD!

JOR 16K RAM CARD FOR APPLE I+

» Expand your 48K Apple 10 64K

+ Fully compafible with Apple Language System — Lise
in place of Apple Language card

= Highesl quatlly card features: goid edge connector.

sockels for all IC's
* 2 YEAR WARHANTY
sc05: $(1195
$14.95
GET SUIN IN 1984

Kil wilh Instructions
Bare PC Card .. . ..
JOR HALF-HEIGHT DiSK DRIVE
- is Trat.ék H used with
pple Controller -
+ 40 Track Controller and DOS | oLy o=

Available (Call 105 Price) $69.95

$20995 E E

mucrom

$19Qes

* Shugart Mechanism
Made In L).S. A

» Direct Aeplacemeni for
Appls Bisk I

« Compatlbi® with Apple
Controller or other Apple
Ccompatibie Caniroligrs

= Specially desgned
electromcs with low Power
consumption

» DOS 33 and 3.2 compatible

= One Year warranty

5‘!'-" WITH HUB RING
MD1 SOFT SECTOR. S5/50 .

VIEWMAX-80

NOW ONLY 3159°%
* 80 Column Card for Apple ll+
* Video Soft Switch
* |nverse Video
* 2 Year Warranty

VIEWMAX-80e
NEW $129%

* 80 Column Card for Apple lle
* 64K RAM Expandable to 128K
64K RAM Upgrade $4760

GRAPHMAX $129%

+ Hi Resolution Graphics

% Printer Card

* Ceontronics Parallel Interface
* Zoom, Rotation and More

Graphmax wlth Color

JDR Microdevices

MD1D SOrY SECTOR. SS/0D .
MDZD SOFT SECTOR O5DO ., 3
MD2F SOFT SECTOR, DS'QUAD DENSITY 45.00
MD110 10 SECTOR HARD 5350
MD2100 W SECTOR HARD O%DD. .

" wITHOUT HUB RING

FOR APPLE 11
THUNDERCLOCK $129.95

» Real-Time Clock Calendar
* Software tncluded
* Mountain Soltware Compatible

FD4% 50OFT SECTOR, S5/50 .
FD1D SOFT SECTOR, S5/00
D2D SOFT SECTYOR DS/DD

VERBATIM
DATALIFE
DISKETTES

$8/DD SOFT SECTOR

$29.95

55-D0 10 HARD SECTOR

.$29.95

5%" DISKETTE
FILE

» ATT TIWE FUNCTIONAL
AAGE SYSTEM

LDED FAGM DURAABLE
SMOKED PLASTIC WITH

F:(‘NT AHF\" 316”

* BSH Control Options Avallable
KRAFT JOYSTICK $39.95

MONITORS

BMC moniTon sTanp
MODEL PA.900

B T d s 1505 95

N
MONQCHROME
BMC bsm 12auw GREEN 12 . . . .%89.95
BMC am12eur 13 MHZ AMBER . $139.95
BMC am 126un 18 mHZ HiGH RES Green 3115.00
NEC J81201M- 20 MHZ GREEN

ZENITH zvm-121- 15 wHZ GREEN .

COLOR
BMC su-ausi91U COMPOSITE 13
HO C.0p. ORDERD PLEASE

ViSIT OUR RETAIL STORE
HOURS: M-W-F, 9.5 T-Th. %-9 SaL 10-3
PLEASE USE YOUR CLSTOMER NUMBER WHEN DROERING

$99.00
$279.00

TEAMS Minimurm order $10, For shipping snd hendlitg include

1224 S. Bascom Avenue, San Jose, CA 95128 5280 ‘or UPS Ground end $3.84 o UPS Air. Drdera ovar 118 snd

800-538-5000 » 800-662-6279 (CA)

toreign orders may riuite sdgitonsl shipping charges = plasse

COoniaci our asies deparimani lod the smounl CA residents must ‘e

INClud® 6% slies Lax, Bay &ré e and LA ranidenis 1ac lude B, Prices c

(408’ 995-5430 ® Telex 171-1 10 subject lo change wilhgul NolC® We ars nol 133PCnalbie tor 4
iypogrephical ¢irgrs. We resatre Ihe sighi o Wmit Guenhiies snd Io m

substiluts menullCiures. Al marchendine subiect 10 prior saie a

Apple s atrademerk of Apple Computer Corporation © COopyright 1904 JOR Microdevices e
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RADIQ-ELECTRONICS

""' WICAQ-PRRFEZSOR
k.
: 512995 l

E Z-8C BASED

“ MICROCOMPUTER | || 101" e

A superb learning tool for students, ot o t.tec“

Instructors, hobbyists.

Nothing etse needed Just plug i and stanl
1arming! Complee ecDermeniers manudl, easy
Instruyctions 18 expenments Fully expandable
for Z80-CTC. Z80-PIQ, EPROM,
and profotyping  irvest with confidence. Now

only $120 95, two lor only $230.95.

2KB BASIC mierrelsr now avakable, onty $319.00

Fuli money back Quaranteet

P/usS-FREE GIFT

CICheck this boz tar FREE
Z-3¢ Microprocessor
Programming and
Interfacing textbock when
You order within 7 dys
£12,95 value.

Breadtcanting

G
&9

SUMMERTIME
AND THE LIVIN’
AIN'T EASY.

Especially for one person
s like yourself who's trying to do
o\og‘l | the work of three. So why not
hire one or two of the thou-
sands of young disadvantaged

people looking for work this
summer. Hiring them can also
help you get as much as an
85% tax credit on the first
$3,000 in wages you pay to one
of these summer employees.
For further information, write
the National Alliance of
Business at PO. Box 7207,
Washington. D.C. 20044. And

E J LA O ca‘( i support your local summer-
"~ 4i51-800-426-1044 | || JPNY _oaWiioees | | Jobsor-youth programs.
= avTe N\.‘z’iﬂ Vlake living in the summer
oonss: ’ , ?_0,\0(\ a8 @‘\’5\?’ ‘ | time easy.
B R e 9 s | LET’S GET ALL OF AMERICA WORKING AGAIN.
ere— : A P
CIRCLE 39 ON FREE INFDRMATION CARD CIRCLE 30 ON FREE INFORMATION CARD THE ADVERTISING COUNCIL

NETWORK SALES, INC

POPULAR CHIPS
HES84 75
LM 301 AR
LM 565 5
WMC 1330 125
MG 1350 1.15
MC 1458 4
MC 1408 1.00
LM 1883 1.75
7805 L]
Ta08 50
2 80
Ta15 a0
148 |13
My 2109 §9
N2 E
MC 1349 1719

SPECIALS
aM
PRIME [C'n
NES&4
$2.7% ea, 10/525. 100/$195
LM1889
$1.7% an. 101850, 100:5150
MC 1496
$1.00 ea, 10/58. 100/575

DELUXE PAATA ASSOATMENTS
1 Atpinion & Trimpots ad Co# § Chohas
68 '4 man 5% refidicr & Tanch ol 15 23 ena 100

5 PT.15 10K rimpots, 1 {uh} micro hneies
wace = 51, Tk 100, 470 chokos 1-vanabia RF
1.5, 30 S10g, 270K, coH Isame &5
13-1.2%, 220, 3100, A4PASITMPC)
6330, &1, 7.0, S5.2% aa 10/30.00
33K 4 V-4 23 iC'0 Sockets, & Semis
.30 sa, 10/40 00 1 oach o NELEL, LMSES,
) Capection ~A" M1 330 MC 1350,
MonohyThact = 1- 5400 HIC1406. L M18A3 7812
T-1mia & 1-22 mia ML, IN2TI2A. MVIIDR,
Salvar Mices « 2-101, A 1 naal mnk 2-MMC 1450
aach of 43pd. 110pf, 4 TNA002. - pin. 2-14
S80pl 120008 300 ot pin, 118 & 1-18 pun
33000t OCEal
305 on, 1074500 $12.50 aa. 105125.00
03 Capaclioe B a8 MG Hardwary
Nylary 4- 001, J- 04T, LED & nosdes, tuse &

29- 01, Radws hytica 310 RO, g pord,
mid 18V, 11000 mid 30V,  grommet SPST swiich.

1-2200 ™0 Y. Dikc DPOT pwitcn 2.F61

Caps 1 e0ch or 8,12, 27, conn & lugs. wnob.

36 110 X0pd 2-12001 s-gpaceny Bacréws &

3Mpt 3-220p, end 1 nuts 7 AG-1T4, matching

¥ar Cap & 35pi. Warmaiormar witut
ﬂ,l_.u. W00 1594 pa. 10/5T S0

AFTEC VIDEQ MODI.ILATOII
WVideo & Audic InPuts

Chan J of 4 Qutbut r h
Model LMY 2858
W/apecs. $4.2%

UHF AMP KIT
25 Gan siripling PC board
using {2} BFR-80
Compiete [no enclcaure) $10.95
Power supply 10r #boye 1348

UHF TUKER
Mechanical Detenl Tuning
Chen 14-83. 12 vDC 300 Ohm input
45 MHZ output $2.9% o4 410,00

THUMBEWHEEL TRIMMER POTS

YEATICAL MOUNT

OHMS 300 1K, 2K, SK. 10K, 25K

50K, 100K, 200K. 500K, 1 MEG.
£/4100 100/$20.00

FUHMCTION GEMERATOR WIT
Uses MM-2208 IC 1 Hz to WO KHZ

SILVER MiCA CAPS
10 PF. 43 FF. 110 PF, 580 PF,
1200 PF 8¢ en. 1042040, 100/25.00
000 #F M€ ap, 10/7.00. 100/89.00

Complele with PC Bosrd & #ll paris excapt
power supply and enclosure 51595

BYPASS CAP SPECIAL
1WFD . 50vDC  100/$5.00  1000727.50

YOLUME DISCOUNT

$ 10.00 - 499 00 NET 1000.00 - £999.00.5%
S0000 - 9900 -2% S00000Eup  -10%

YEAMIEA PAMEL POTS
Muiti-tuen, "= shaf.
500 chm, 1K, or 10K $4.a8

MISC. SPECIALS
2200 mid 40V aAxial Cap T9¢
470 mtg 18Y Radial Cap 10/1.00
10 mid 35V Radwal Cap 12/1.00
TFBOA B roit Ragulator 49¢
24 Pin IC Socket10/1.00

POWER TRANSFOAMERS

Pn 115V AC

Soc 24 volts @ 350 A

Dim 2%x 122 H

$1.85 es 10/515.00 100/5125.00

“F CONNECTORS
F-58 20¢ ga, 10/1.50, 100/10.00
F-61 35%¢ an, 4/1.00. 100/22.00
F.81 15 ea, 3/1.00, 100:29.00

4 3

BRIDGE RECTIFIERS

-I
354 200 PIV $2.00
25A 100 PIV $1.50
34 400 PIV $1.00

10 TURN POT
10K ohm Panal Mt

"

MTLAR CAPS

50 wolls
001 mid 104 an.
.01 mid 700
04T mid 1000:48.00

NETWORK SALES, INC. TERMS Visa MC.. Check.

Money Grder or COD {addit

2343 W. BELMONT AVE.  5300). Mn. Order $10.00. Add
CHICAGO, IL. 60618 $2.50 S&H tor LSA 1 add B%

312/248-3202

Phone Orders Welcome.
QUANTITIES MAY BE LIMITEC  jy. ADVERTISED SPECIALS

©COPYRIGHT 1964 NETWORK SALES. INC.

Tax MAIL ORDER DNLY.
Prices subject to changs
without notlce.
WRITE FOR QUR MONTHLY

MATCMING TRAMSFORMERS

UHF/VHF .l
750300 Qurdoorindoor
300/T5 Pusn-onindaar

Your Cholce 39 »e. 10/7.00,
100/55.00

r——uriiiille

CIGITAL VOLTMETER KaT
JIDIGIT Qo 989 VDC
Uses CAMGIE & CadiszE
Compieie with PC @oned end Parta. saced|
powar supply and enclosura. $24 95

SOLIC CARBIDE PC DRILL
285 1/8in. SHANK FOR
USE WITH DREMEL TOOL

Special T9c a2 10/5.00 gy

4TURM TRIM POTA
BOURMS #33398
1K — o B — 10%
"ween

7 AF COIL
/] Same a5 w49ASITMPC
$1.2% an 1041000

CIRCLE 90 ON FREE 'NFORMATION CARD
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ULA INTERNATIONAL INC.

12603 Crenshaw Blvd.. Dept. B, Hawthome. CA 30250

For information {213} 973-1921 » Orders Only (oulside Calit.) (800) 672-8758

MARK IV — 15 STEP
LED POWER LEVEL INDICATOR KIT

Tren new siereo indecaior il connety O 38 d-coir
LED'® [15 pir Chasnnal} 10 e pia W g0und vl
Ouiput of your amphlen Irom - 380B B . 308,
Comt st 8 wrpll CHragrd WA SCT i DY Diics
T Pl el s R i B RO FOBNg or
gadual oUipUl ndcatng Powsr Bpply § 8-17vDC

s THO 0oy b YSRA Mabvabliresty Controty. Thas unt
G wors. with Sy amoWher wom T o 2000y, Kt
nchudes 7O DO drrear tranusions. 38 pes msiched
4-color LED'S. s ppc trove Oomponents. PC Soam
£31.80

aed frovd parel MARK v KIT

-
-

Wy P L

kil
DUR PIBCE S0 30

=
1'1.:::“-4'! | controbes 40MEu s Band
1oF Grilt-tea pariormance
100mW oultbwr [range
BOpon e mlm| ir M-
lsatie vong réngs
B tranamianion
y E'_ro Powsied oy & BV
- = a0 Dy
L — Reconwer. K con-

trolled lochs on
AR wprckretme dgtdl O Dbl VLI s, oS-
Weg e 3l sirengih From the microphond. Slan-
Card P paci O CONNCton i a PA of oher
phone out G baleery inciuoed. Thig probrssonael
0t sl for on stage. W hedd. church, m house or
AGOCH .

A POWER AMF KIT

Ta-1000
Lug

$51.95

Power
Trnsicrmar
$24.00 w2

100w CLASS A

Dynawmac Bus Clasa "4 cogast SOHON mas gy sy
Pl el i) iy clamg COYSLEl Cha, 10X) watty DOwsr
oupl will salaly the most Doty fens A perlect
comBengdon wih the TA- 1020 ow T slerea pr-

g,

Spechcatons - Quipal powsr 100W RIS o0 .
126W AMS im0 40 - Fraduency respenys
10HE- 100Kz + THD was han 0.0%% + SN rabg
Eaptiur Bhamn B0GE - Wyt Mty 1Y mix - Powait
Bupply 40V Bt BA

LOW TIM DC STERED PAE-AMP KIT TA-1020

MCOMOriea brand repe DG o300 thal gy 8 -
quency (espoms kom 0-100KHr: 20 530 Added
bpliurey kg SO Balvant drwd bouscinges control bt yOu
o yond Dwen IFEGEACY BUDEIEE 1 glrrargle R
By nigny

Soeccapons = THO TIM s then 00 o Fre-
Quency reponae DG i 100MHz 20 508 » ALAA
devation 20208 ¢ SN N0 better than TOOB =
Sormilivly. Prone 2y 4TKIL Aum tO0mY 100K o
Outped vl 5.3V & Max ouipul 1TV » Tors oomiroly;
Bas =100 fo SOHZ, Trenm =100 o {5H2 @
Fower wpply 224VDC 0 0.8A Ki comes wwn
raguinted Pouret nm AR you Meed L 8 4BVCT
parakaree

Onty J44.50
Transtormer
$4.50 ea.

Dual Processor {6502 and
Detached Keyboard

64K RAM Expandable lo 1
25 Function Key Keyboard
Aulo Repeal Keys w Uppe

100% Apple || Compatible
4080 Column Display {opt
Runs Both Apple Soft and

LR BE B BE R N R BE

Model DP-64

Fully Assembled..

ZBOA)

92K

rilower Case

2 Slim Disk Dnves (optional)

onal)
CP/M Sottware

565000

pinecom’

Pioneer of Low Cost
Apple* Compatible Computer

Now
with New
Iimproved
Keyboard
and 64K RAM

No Copyrigh Problems!|
Compare These Fesiures with Our Competilors:
* Powarlut Utinty Program (100% Apple Compatible)
» 68-Koy Upper & Lower Case Keyboard with Numeric Keypad
* 25 Pre-programmed Function Keys

# 2 Speed Aulo Repeat Funtion

® 54K User Momosy—expandable o 192K

# S5A Switching Power Supply (110/220vAC)

# All [Cs Are Sockeled lor Easy Service

# Naton-wide Dealer Network for Convenient Technical Support

And best of all, the price
Assembled and Tested is just. . ...

MO OME COLLAR
FOR oun DETAIL CATALOG

Inse Calitormia
Outside Cal {nel. Mesico & Canacal
Ovdrvam

Shipping & Handing Charges
Under $30.00 Over 55000

349900

Purchese Furchase
10% 3%
T,
20

15
5

& SPECIAL &
Excelleni Price!
Model 001-0034

$29.50 per Kh

Transiorme:

$10.50 oa.

TA-122 30 WATTS TOTAL
15W + 15W STEREO AMF KIT

Thabkap trade a1 UACASMOr CHOSDY w0
Tourd pie o pre- 8D lor ol reorophion o phone
MUt Prosssr Culput STQIDYE 8§

ey duty Powsr
Ko Fou Bul on bosrd conteals tor.
VoA, Dalancd, rebls &'l Dass Pows: Supply
taquwrs 4AVET 2 SA ranatonmad THD of s than
0.1% Dirtwrans 100HE 1OKHE ot ol powr |15 Wam
» 15 Wit loaded mo B(Y)

Hyh

60W + 60W O.T.L. AMP
Sherec pre- T . i Conil 4 powsr SR AJ D o0
WL fully apyembied! COMPIKT In BEE TN
Can be M Wy mosd catersss Posess Waramim
quzsmurlauwammum-wl
}
= FIERAanCy reaporas  JOMT - BSKMI
Tarone: 000 {1 R ) - Sigras Mo Pk
o o (open lop) * TR cvel, 100 Hi- 18 @8 10
WHE £ 1408 - Dpresver range: 50 0B - Powsr Supply
AV TV S Amp Filer Capiotor 4 T00 s TEV or bathe

108 - Yo

MODEL 1
Sa-4520
Parl $370-0350 .. .. . §39.05 B,

1 Tranmlormer Part #570-0230_ ., $22.50 oa.
2 Filler Capaciior 4TOOuF 0¥ $8.50 o

MAGNETIC HEAO EQUALIZER

= Stanciicd RIAA curvi ior 8 knes of TaQPaSC nparfs * 3
Quitgnil voltiasd

SLECHFS CrOMMOAN STl Br Daat e it =

MODEL: MA-142
Part #AT0-37G .. ... $8.95 oA,

STEREO MIC. AND ECHO MIXER
FOR STEREQ AMPLIFIER SYSTEM

ocho sl acho me Con De aderated Imax S0
Wt | Adge; il @ mrogiee raarrp O dhy Boird
Fully Jusamied

Tha crcuiry smploys 8l inkegraded carcuts, SIBID ps .0 1

Minimum OCrder $10.00/Calif.
add 6.0% Sslen TR Phone Orders AccePted
on VISA or MC OMLY. NOC.O.D.'s. Prices sub-
jact & chands withoul notice.

PROFESSIONAL REGULATEOD

VARIBLE DC POWER SUPPLY KI‘T
A ol atsle comasiry wilh hagh efCency powes
mm“cwwmtmw
voRige G be dusied om C-30V ot 1A cument
rrvtact or O-15Y @t 24 currgrd . inteeml et
ance I8 lan han G006, rYss and nome s han
imy, sl on pers matery kor volRQS o et
TRRCG. S0 Wil v Bodrd LED ] gensSihs e kel
wckcary W comes wilh pre-driac PC Board. st

torg .-
mﬁammmm Tha
bt propect o school s e moR Lk rinumene
e MepErTen Bt o odey!

l- » .
559,50 per KK

Mordel TRBSA
G-15VDC & 2A

Model TR
-XYDC @ 1A

LOW T.1.M. TRANSISTORS

100W + 100W
- EMpICYS Hlachs tww Mo 1C K pre-WTY ¢ Maa
ounged 18 ¥ PP Inon deiornecn) « Wi he-iow i, and
ey chibedl GPCLR = Pl pOwr WTE wath ahert ool

iy 1 4l < AR OOV (axoapd pom kr vl
mwmml

Pra- Esaamihed
& purreiiin - moc:u\rwv

MOBDEL: § =
M.ero.aJ-:t?Aw 3500
POWER TRANSFIHMER

(BaY-20Y CT & AMP)

Resldentis

*Applg and Apple I} sre the trasemark

CIRCLE 76 ON FHEE INFORMATION CARD b
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Part a870-0720 ... .. %24

STORE HOURS
MORN-FRI—0-7
SAT—10-6

of AFPLE CDMPUTEHS INC.

[
[ _.~.: |

Proipchon - Guprd haisbl gank for mazrum v« Tors: i
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G.T.E.
ELECTRONIC

SUPPLY

"CAN'T FIND THAT PART?? CALL
US—OUR STOCK EXCEEDS ALL”

SAME DAY SERVICE

WE GUARANTEE WHEN WE HAVE T IN

STOCK, IT wiil GO QUT THE SAME DAY

YOU CALL (BEFORE 3 O'CLOCK NY TIME)
{F IT DOESNT WE TAKE 10% OFF

GE SAMPO

HITACH! SAMSUNG
MAGNAYOX SANYO

MG A SHARP
PANASONIC SONY

PHILCO SYLVANIA

QUASAR ZENITH

RCA CHANNEL MASTER

EXACT ORIGINAL PARTS
IN STOCK

* LOWEST PRICES ON
RECEIVING TUBES

® COMPLETE MODULE
HEADQUARTERS

® LARGE SAMS STOCK
PHOTOFACT » vCH » CB

® CABLE CONVERTERS
® NO DESCRAMBLERS

SAMPO & SAMSUNG TV'S —
RADIOS — FANS —
REFRIGEARATORS — MICROWAVES

VCR PARTS

FLYBACKS TRANSISTORS
YOKES IC'S

CATY PHONES
MATY BUGKILLERS

CALL TO BE PUT ON MAILING LIST
FOR IN-HOWSE SPECIALS

ONE STOP SHOP

G.T.E. ELECTRONIC SUPPLY
2700 MIDDLE COUNTRY ROAD
CENTEREACH. N.Y. 11720
518-585-8111

NEW 14,000 SQ FT.
WARE HOUSESHOWROOM
{DVE JuLY 84}

G.T.E. ELECTRONIC SUPPLY
3057 MIDDLE COUNTRY ROAD
LAKE GROVE. N.Y. 11755

{OUT OF STATE} (N.Y. ONLY)
800-874-1765 800-873-1764
LOCAL (518) 585-8111
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POPULAR TELEVISION CIRCUITS
New

SAT-X PROCESSOR -,

O K80-2412 Su1 Process Kit S 5788 SH
O PCS-3000 Sat Process PCB $T8.00 + £4.00 3H

GATED SYNC SUPER BOARD

KG5-3080 Gored S5ync Kit $149.95 - £595 5/M
PCETO00 Gored $rne P(.l ordy $30.00 » $3.00 S/H

ZENITH M1/FV-5 OR
W1/FV-5 SYSTEMS

O KZM 2063 M1 Fv-5 KR $224.08 =$6.96 5H

O wrw 2083 w Fv-5 K 10005 - $505 S
T KIO 2084 Fy-5 onby $ 14805 + 3595 M

O w2 3000 Fv.6 PCB Only $30.00 » $3.00 S/H
O 780 $151 My Mot LS - 4508 S

SINEWAVE SUPER BOARD | ‘TSl BRI © s esk S

This advanced baseband vithiG Mrirson e s

D K5W 1487 Singwuve Kit $119.85 = $5 95 S/H SN Sybtem M.mwmmmm;
O kSO 1484 Sinewave Minus PCB 59995 « 5595 S/H Eomdumtwm A heatures AGC tor
O PCS €252 Sinewave PR only 320000 = 5300 3/H 4 lllbllll;l‘. RF Mumo;:u:t‘o:.mo poard, x

f i : 2 internal conmecton o 1. pard varul
Siste of tha 8t Wchnoiogy DHngs you this SubInor Snewire '] I ; tuning High quakly pari, tolly WstrEied Inruc-
of Gated Sync Superboard [t hes no inlamnal connection 10 BONE, prepunched catsradl e pliisd- ruiaidels
TN. RF modulslon buitl on the boand. AGC for atubslily snd lunes maskas PO board make D & ® bresze b0
he entire band wilh & vracior Tuner and mull-lurn POt A high sssemiis Thie M1 ravacton iuret board i sssembled
Quality Plated-thru Crcult BOsrd wilh sl -acreened parts Mvout,
sazy 10 follow, fully atrsied watroctions and qualty perty )
m;:mmmy:zmmmum.luh finvahad cabarvt £ 55 (A e G ) e in. 8 BeG Ui fraived CabInGt. PACS YOUL 57o%t
wilt 43d B bouch of Class to the mamy houdt ol AOYMeN you ey
will rpcaplve building and uring The kil

UNSURE? Order any manual for only $9.95 post paid. Refundable with order of full kit.

SATELLITE TELEVISION %’c MICROWAVE PROBE

2 GH
COMPLETE SYSTEMS SMESNERTS N

R i CHn | ¥ ALUMINUM
O w0 3000

£ Fiberglass Onn
Kt Rgcanver & 100° OF Cabie Saen85 FOB

‘x} O »FD 000

O scs secn  Sriets FoB ¥ Fibwrpless Dah

5%’ Slainkess Deh S 534095 FOB
TON, LNA & Servo Fead O 530 swo0

hicste Apcercer & 100" of Cable 5% Stainiess Dish .

$350.95 FOB
0 sFo w0

O 8C8 o1 3140995 408 (@@o

L[:_,'é,_ oy i TR )

l [0 wsP 2000 gKY RANGER

G $00.95 - 3556 S
[0 MLR 2100 LONG RANGER
FIECEIVER M+ 3590 SH

O KMP 2030 Mezrn Probs Kil
o g g 524,95 = BA00 SH
o =L € &9 1 MPD 2000 khers 207 Dish
i $14.95 - £5.95 SM
FEATURES 2000 Migro PCB ondy
Segral Strength Cartis Level meter £348.95 * $8.00 H o 1 S48 » R200 S
Crystal Conlroled Vigeo Moduiator orod
Detant Crhuvwul Tuneng with Fie Ture LA, TOK O wrt 1718 Mecro Powsr Supply
Scan Mode on Front 144006 - $B.00 5H 23495 - §3.00 SM
Dec"o... ‘;Fmg D 12 Pomibon
&% 1) ol —35 Pan D
Bloch Down Corvartar (MOunts 06 LNA| $20095 - $1298 51 OTHER ITEMS

Complete Systems are everything you need for O AFM-3040 AF saoduianons

an operating system excep! your television, 8 3%" 24,08 + 3200 SH
plpa instalied In concrele (where your dish will be 00 UaAA-1000 LHF Ampifier KI
instailed) and Installation labor. - E 8 IOl e

» HOBEY USE ONLY, NOT FOR UNAUTHORIZED RECEPTION OF TV SIGNALS. SI=SNNSI D
+ AVAILABLE BY MAIL ONLY. + SEND FOR INFORMATION ON OTHER ITEMS. r__] il

+ COMPLETE REPAIR SERVICE. + CHECKS HELD 3 WEEKS FOR CLEARANCE.

4218 S. 36TH PL. PHOENIX, ARIZONA 85040

WESTECH ELECTRONICS
ony: - (800) 243-6700 - oYL E (602) 437-0100

CIRCLE 13 ON FREE INFORMATION CARD
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~ curb damaging power line spikes

1IS0-1 1ISOLATOR
3 isolated sockets; quality spike
suppression: basic pirotection, . 851.95

150-3 SUPER-ISOLATOR
3 dual isclaved sockets; suppressor:
commercial protection. .. ..

[SO-17 MAGNUM ISOLATOR
4 quad ipolated sockets; suppressor

laboratory grade protection. . $213.98

7. Elactronic Spacialists. Inc.
171 S Mai, Halioh, MA Q1760 (817)6565-$5632

Toll Frae Orde Deax 1-800-225-4876
hMusiarCard, VISA, Amencan Exprass
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SOLID STATE STEREQ
REVERBERATION AMPLIFIER
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et
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RECEIVER
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. [ o » Sl
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Mrrmamm 210 AOWNC Ot
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8 Microweve Preampl MNEW |
- KIT
= Une i #5-3 k1 AZ02 20-25 Ob Gaen ) Doost |
o CRTOn ditEnce
E » L b
= - h Chiben,
() + Can be waad wiin all 321860g siop WA |
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Q
E:
120

i :r-l'no]aton eliminate equipment
interaction, clean up interference,

.$122.95

Send for our FREE 1584 catalog
of elecironic componenia, kits,
IC's, computer softwere,
compater peripherals mnd
unique items

5

641 Academy Drive

For information (312) 564-0104
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Remember family
or friends with
Special Occasion,
Get Well or

Memorial cards.

Association

WERE FIGHTING FOR YOUR LIFE

Northbrook. Hlinois 60062
To order outside filinois 1-800-323-1327

INFRA-RED
REMOTE CONTROL
SWITCH KIT |
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JH.0 Kt |
TA-1500
200 WATT/A
CHANNEL
STEREO
AMP &
PREAMP
KIT

More powsr for sisre0 Satie! 100 waly

L Channel, $18r%0 Dimirnp Dult- Trabed

mrdrBgE. bass M volume Balance and
VU bre SLANErD controll On 1hi pre-
amp M ingut SlowsyoutouseRasa P A )
Specications: 100w x 2 1nlo B Ohms Frez 5
Ronge: O-100Khs o, JdB Thet 01% 3N
Aathe: B0 B Sanstivily 3 mu anto 425
Power REQuirsmente 14.40 VAT

TA-1500 . . $72.00
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Electronics Paperback Books
Quality Paperbacks at Affordable Prices

.1_'
tocs
1 bax.

) sPUCLAL OFFEM Bosk 1 & Dok
iy eoTergu B iy -3
ACTROMC
e - g
L Eé: PROMCTS
Lun
BOMALR LLEC-
qmupm BN
T e
ELECTRONIC TECHNOLOGY TQDAY INC. SP-10
P.O. Box 240, Massapequa Park, NY 11762
§ Number of books crdered D Name = —
5 W el Bl & S R e e sEr s wied
e
§ Sales Tax (NY Stale Resdents). R e——
o Shipping (75¢ 18t 1wo books, 30¢ ea additional) .................. " City __State ZIP e
g TOTAL ENCLOSED ... $
----------------------------------i-------------
124
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LCC-91

TV Remote Controller

LCC'58 .Iﬂnﬁ Mot DA, 181

TV Remote Controller

CABLE TV CONVERTERS

A JERROID Lcc-e1

& Remole Control Lets You Change TV
Channels From the Comiort of Your
Chair

& Tura Your TV Set On and OH Withou!
Touching tha Dlal

& 68 Chennel Capacity

s Lighted Digital Displsy On the Con-
varter Indicates the Channel

s Simple Do It Yoursell Installalion In
Minules

s Works With All TV Models end Com-
patible With All Cable Systams

& Guarantead One Year By More Than
300 Ganeral Instrument Warranty
Stationa

8. JERROID vcc2a

& Remale Control Lets You Change TV
Channels From the Comicrl of Your
Chair

& Turn Your TV Set On end Of Without
Touching the Dilsl

& 58 Channel Capacity

s Lightea Digite! Display On the Con-
verter Indicates the Channel

#* Simple Do It Yoursell Installalion In
Minutes

* Works With All TW Modeis and Compat-
ible Wiih All Cable Systems

& Guaranteed One Year By More Than
300 General Instrument Werranty

Stations
Modal JRX . JERROLD eJnx-2
HmGE s 37 Channel Capability

& Cord Typ# Remote Control

& Aemot# Channel Selection

s Remote-Fine Tuning
Mg::::’x 0.JERROLD sJ8x-3

& 37 Channel

Convariar
s Set-Top Model

_MANUFACTURE |  MOOEL # | RETAL |

=

A | xmRO | wce | 12900 |
B | JERROW (€C-58 | 11800
D —t — —
¢ | Jarow 300 JAx-3 | 7900
F —-—— —_—
b | smow | soms3 | ssco

LARGE QUANTITY DEALERS INVITED. SPECIAL PRICING ARRANGED.

G M HIGH TECH PO Bov bogqir

. Altami. Horid, 376y
.fyo“'t &£[¢ q Va‘uﬁOuas 30-‘-6-“'2‘\:?
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STOP WRONG NUMBERS!
LD A TELEPHONE ADD-DN

: . + HOW YOU AND THE COMPUTER
This will be CAN BE FRIENDS .
Getiing Started
coming to you Programs, Clrcult
Design. Games
when you AD-D/A Intertacing
S ]bSCI']'be tO Peripheral Equiprnent
: 3 » NEW AUDIO DIMENSIONS
Radio-Electronics: FOR YOUR PLEASURE . .
Naise-Reduction Devices
How 1o Connect that
* HELPFUL Extra Aad-On
CONSTRUCTION H-P Accessories
ARTICLES . . New Tachnclogy
Test Equipment

Hi-Fi Accesscries

* TV WONDERS FOR YOUR

I:Isph;,?t hkwczm, L% 5 . ml..l:{gft Recetvers and
usic Ts
Acompkgteée}:g\&utﬁmam , AUD!D GEN ER RTDR Th?alr::m Eriertammnet
tom pHen me Entertainment
Tt with digilal teeaneney displ ¢ fazom
Vl}diomx::&cessocajnes Hon ST grq?énne Wm:grs
= PDWER SUPPMES Jaek Darrs Monthiy
1o It ydur needs Service Clinic
s NEWS ON NEW Service Problems and
TECHNOLGGY . . . oy Solutions
< Fill
Mﬁgggﬁmﬁ » Wk e o Equiament Peguris ¢ spalilgyou also geal thesal iy
L v i # Service CINK - & hevainea xSiate=0s SuldSiaie w?focg:: ] M{JA?A S
Automotive Electronics . s Dave Lachenbruch
B oo e Radio-Electronics covers all -;?omeconu::n .
Cpcaton aspects of the fast moving by “Doc” Savage
 FASCINATING electronics field . . . teaturing o Skt
“HOW TO DO IT™ g
R kg . COMPUTERS * VIDEO « STEREO * WHATS NEWS now
w
Bu;lgm Qe TECHNOLOGY ¢ SERVICE - VIDEOGAMES. nerw
S COMMUNICATIONS ¢ PROJECTS LTt rove3
Wirlng Techniques m PRODUCTS NEW
Soldering and COMPUTER PRODUCTS
Desoldering FOR HOME/JOB and
Design and Profotypling MUCH MORE(
|

Subscribe today to Radio-Electronics. Don't miss a single
issue and . . . you save as much as $31.03 off the
newsstand price.

When you select one of the subscription ofiers listed on the handy
coupon—Yyou'll be assured ¢f having your copy reserved.
even {f it sells out on the newsstand. Make sure
you get all the exciternent in every issue of
Radio-Electronics. every month. by
filling in and malling the
coupon. today

Mail to: Radio-Electronlcs

Every Monthl! ™

5 PO, Box 2520, Boulder. CO 80322 Get the Best—Mall Today!
<
QO  [01 year—I12 issues only $11.97 (You save $9.03 oif newssiand price.) O payment Enclosed
E [ 3 years—(Save More)—36 issues—$31.97 (Save $31.03 off the newsstand price.) Bill Me
L
d Name e R e e e S TIT
é {please PAn
g Address
City State = Zip Code — L
126 OtlerValidIn US. Funds Only Coanada—Add 5300 per year

Allow 6-8 weaks for delivery of Hrs! issus Alt othet countries —Add 57 50 per vesr
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interconnects.

HB-1210

with self-adhesive backing and /i
metal ground plate. i
Big nine 14-pin DIP capacity. /.°f B

Competition Price: $18.500 |

HB-2112

HB-0100 gyss Strip

[Z/8 Each buss stnp contains lour
groups of labeled cantact
points (25 per group) pro-
viding muitipoint distriby-
tion for ¢, ground and
signal paths. When inter-
connected, HB-0100's can
simulate Micro-Processor's
data or address busses
simplitying ROM, RAM,

UART, ete. to processor

Competition Price: $3.00!

| 5925

“‘w“ One socket and one buss stnp

filis
S
(2]

i)

HB-1000
Socket

With HANDY sockets,
breadboarding i$ easy
because you always know
where you're at. Each group

of 5 contacts 15 labeled from
1-64 and each position within a
group is labeied from 3-j, With 64
groups of 5 contacts each you have
moze then enough room for infield
and lab mock-ups that always come
up when you least expect them.

Competilion Price: $12.50!

3095

HB-1000

i

B

One socket and twa buss stnps f

with self-adhesive backing and
metal ground plate. L
Big nine 14-pin DIP capacity.

Competition Price: $15.481

T

r
2 !

i
[

{ &t :\_}::!_:_,- 3

A compact breadboard ideal for beginners. students, prolessionais and hobbysts. It's
quick and easy to use and immediately becomes the most usetui tool on you

workbench. Includes:* 2 sockets » | buss steip $ 95
+ 2 binding posts and is mounted on an 8.7"x5.4" Wg-2112

alumnum ground plate. 18 14-Pin DIP capacity,

Holds enough IC's to meet any quick-fix
situation. Includes: - 2 sockets

= 3 buss strips «3 tinding posts
and is mounted on an 8.7°x5.9" aiuminum
ground plate. 18 £4-Pin DIP capacity.

HB-3514

Ideal for light industnal as well as secondary
level educalional and hobbyist expenmentation.
Includes: =3 sochets

=5 buss stnps « & binding posts
and is mounted on 2 9.4"x7.7" aluminum
ground plate. 27 14-Pin DIP capacity

HB-4714

Eargest HANDY breadboard available today, Complete PCB or eve

syslem mack-ups can easily it on this breadboard, This high capacity,

heavy duty board 1$ a must los Industrial users where time is money
Great for advanced educational and hobbyist applications.

Includes: » 4 sockels « 7 buss strips « 4 binding posts

and is mounted on a 10.3"x3.5° aluminum ground plate,

Giant 36 14-Pin DIP capacity

Competition Price: $66.00!

wisud ] 799
o]

Competition Price: $89.001

He-4714 $63 95

Competilian Price: $51.50!

we-231 $31 00

|

,-‘;.-;z ';fl f.,l'iﬂ 41 ]

Madl Order: Flsase & Inr't a0 $5)
to cover cout of shippinghandling

Cherge Garda: {Min. $15). Pleass include Acct Mo, Exp. Cute.
Bank No. (M/C onty) and your signatune

Checky Drown inbL.S. Dollars on LS. banke onty.

Conn Asyidents; Add 7WH Sales Tan Sorry! No C.O D croers

=
s divislon ot RSP Electronlcs Corp.

[Loiri] S
7 Business Park Drive ® P.O. Box 699 s Branford, CT 06405 « (203) 488-6603 » TWX: (910) 997-0684
Easy Link Mail Box: 62537580 « CompuServe: 71346, 1070
U.S. and Canadlan Distributor inquiries welcomed.
CIRCLE 95 ON FREE INFORMATION CARD

To order...call 1-800-34-HANDY
...charge with VISA, MasterCerd or American Express.
All Hems olf-the-sheif for Immedlate Shipment!
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SPARTAN ticicumics toc

Gp.\-\' May

(516) 499-9500

6094 Jericho Tpke.
Commack. N.Y. 11725

Philips Remote
Cable Converter

CTCEIR

N < lowi
::-mncsm “mnh

| $139.95 FEED
SGL WABER  $35.95

Prolect your DG115P L

computer and DG5S

slecironic equipmen! g ouen  f-tE
$45.95

from voltage spikes
I— B

WINEGARD FM CAR
ANTENNA BODSTER

U‘Plthi\l rnow&ummd‘mm
.1

E R ¥ ans Mgy et e
T

| REFURBISKED MONITORS
9" and 127 Bell & Howells

I
'_""—'—'--:mwww- o=ty
+ L iy Dy § prregn] gt
d (e i 1o
e

or GBC Commercial Grade

aslo;nas" R St #

p[H Wi urchase

of 2 retﬁrblsneu monders 539 95

BECKMAN CIRCUITMATE DM73

- ﬁbmi.;m:urm 563-95

e e

: conbnuity beapar 1
m m:nu:;nmms Available ! 7

Jeirald 58 Channel Wireless

Remote Converter $109.95 h’

Jerrald 36 Channel Remote

CATVConverter w/on/off Fine

Tuning $94.95

40 Channel VHF to UHF

wf_—= Block Converter
28.95 E».
24.954 & up

Deluxe Verson - Fealures fing luning knoly,
maictng X former & 2 canbles $38.95

BEFORE YOU PAY SS FOR A TELEPHONE

SERVICE CALL. TEST IT YOURSELF

e e ey

L R
Vertam W i ) VORI et s
Cumthn, arshing® §f whintuiy Bl e
i DERDD W A s ey

Vertam WS 1 PR pr i1
Mmmm

PROFESSIONAL
TELEPHONE PRODUCT TESTER

s rmcruon B e
'_.ff_alures MODEL 1045 Wa» o *

-C‘--“--‘m“

-mwn“u
I OO T [y PR

ol iy
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A vy e “-\ i e

] B el Fer S B T
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Ty Wagm v T . -
i —. S

Volume
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A

1516)
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4999500 o8 o6

CIRCLE 36 DN FREE iNFORMATION CARD

3

9.95
L)

ADVERTISING INDEX

RADIC-ELECTRONICS does not assume any responslibility for errors that may appear
In the index below.
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Acorn
Acllve Flectronies .

Ad+anced Computer Products

Advance Elecironics
All Electronics

AMC Sabes .

AP Products .

AW Sperry .

Beckman Enstruments
B&K .

C&hy.

CEl.

Chaney

CIE

Command Froductions
Communicalions Eleclronicy
Coniact East.

CruU

CRT.

Dalbani.

Digikey

Digitron

Direct ¥ideo

Dokmy

m.

Electronic Rainbow ,
Electroni Speciabists
Enterprive Deselopment .
Etronix

Flrestih .

Fluke Manufaciaring
Fordham Radlo .
Formula .

Global Specialtles .
GM Highteck

Page

30
102
121

i0-13
103
87

&

Cover 2

. Cover 3

89

22
120
-37
n
228
k3|

11

L]
3
112-113
2
89
19
kX
.60
120
89
110
87

7
20,21
111
91
125

Grantham College of Engincering. . |

GTE Ebectronle Supply,
Hallx .

Taltronix

Henth.

likckok

AR Sales .
Instrument Mart .
lwalsu

Jameco

Jan Crystal .

Jasanco,

JnR

JEW

Kashjwagi.

KCS.

Melntosh [abs,

MFI..

Mouser ,

Semal

Network Sales

Newtone Ebectronles .
NRI .

NTS

Pacifc Owe

Pala _ .
Phllips Teeh Elecironics .
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43 PTS. 40
61 Radio Shack . . 10%
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—_ Tekirono |

62 Test Probes Inc. . k|
- Texas Insiruments . >,
" TramAwmerican Cable . 99
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NEW! The first complete line of

for

’reletﬁhone testers desighed
e phonhes you service.

From B&K-PRECISION, the Test Instruments Group of Dynascan Corporation...

"CobraTe

For quick line checks

B

the telephone line analyzer

Allows you fo quickly determine if the
problem s in the phone itselit orin the
phone campany lines Tests for telephone
line and Anging circult ocperation and tor
detects in the telephone line cord Smail
compact fast and easy 1o use. No
external power required No batteries ta
replace. Blister pocked for quick
merchandising: the Model 1042 seils
itsel ot a suggested

retall price af

§19.95

Wl I

For comprehensive
performance tests

the telephone product tester

An In-shop or in-store tester that can be a profit
source when you charge for telephone testing A
great way o instantly check-out customer returns
Tests corded and cordiess phone operation and
automatic phone dialers for all basic lunctions,
defects inline and hand sef cords Ione ¢r pulse
dial operation ringing cltcult operation scund
volume and voice quallty. Can also be used by
non-technical personnel to screen returns befare
giving them 1o repair technicians. Statistics show
that over half the retums cre good.

Model 1045- 5395

FOR MORE COMPLETE TESTING

Coming soonl

The Model 1047 cordless telephone tester allows
tull radic freQuency testing ond alignment of
base and portable units of cordiess phones, without
expensive signal generators ond deviation meters

Coming soon!

The model 1050 telephone analyzet combinas the
teatures of the 1045 ond 1047 tor full anatyzing

ond setvicing of cotded and cordless phones
onswering machines and automatic diclers

Don’t miss out on this expanding new service market!
LEARN MORE AT YOUR LOCAL B&K-PRECISION DISTRIBUTOR

- DYNASCAN
DKP RECISION CORPORATION

6460 Wesl Cortland Street « Chicagqo. lllno:s 60635« 312/889-9087
0 W C Che it
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Sams IBM Books. Progr
Guides That Speak Your Language,

Lfgou're a compuler novice curious cbaut

DOS, @ bystnessman beginning
1o learn BASIC, or o new PCir'™ owner
inlerdsted in ossembler longuoge
Erogramming. you need Soms books.
eccuse when il comes 1o progromming
on the |BM PCs, Soms knows all about i,

Factis, Soms hos been o leading
techmical publisher since 1946, People
trust Soms for books thal ore @osy to
vnderstand and use. You con, toa.

Soif you want to leorn more obout
Ero?‘rommirgg on your |BM, get these

ooks from Soms:

BASIC PROGRAMMING WITH THE
I1BM PCir thot shows how o pragrom the
PCirin BASIC, ond how 10 use the many
odvenced BASIC feotures unique fo the
computer. Conlains o BASIC wioriol,
progromming hints and many useful

rogroms.

3922359 $12.95.

ASSEMBLER LANGUAGE
PROGRAMMING: THE IBM PCir shows
how to program Junior in 8088 _
assembier [anguage, how to control its
video, keyboord, cisk, and other

Sofor IBM programming guides
that speak your longuage, getthe
boaoks you need from Sams todey.

Visit your ml_%ns dealery Or call
OPERAT 17-298-5566 or
e 173 o &
e ¥

SAMS.
m T
HOWARD W. SAMS & CQL, INC.

4300 West 62nd Street, PO, Box 7092,
Indisnopolis. IN 46206

hordware. Contains machine-languoge
tutoriol, exploitation hints ond somple
rograms. Na. 22360, $12.95. [NOT

HOWN

8088 AESEMBLER LANGUAGE
PROGRAMMING: THE IBM PC
exploins assembler language

rogramming, PC sysiem hardware, the
Eﬁmicm rocessor, PC architecture,
ond more. No. 22024 515.95.

PC DOS COMPANION basic
hardware ond saftwore concepls, P
DOS, the computer terms and shows
how PC DOS works, how to apply DOS
commonds, prepare flo §J and hard
dicks, Ondracre. No, 22039 515,95,

INTERFACING TO THE IBm
PERSONAL COMPUTER presents
detailed 1echnicol ond cperalional
theory on interfocing the PC with o
voriety of hardware. Includes many
design tips, examples, 8083/8086 ASM
subroutines ond exom?!e program
functions. No. 22027, §15.95.

AVAILABLE SOON
USER’'S GUIDE FOR THE 18M PCjr,
No. 22302, 514.95.

What Technology Is All About.

Otfer gaod in USA oniw Prices ond ovailability subject 1o change without netice. In Canada, contoct Lenbrook Elscironics, Morkham,
Ontario L3R 1H2. IBM Ts a regisisred irademark of Inicrnalional Business Machin®s Corporation. PCjr is o trodomaoark of

Int#rnational Business Mathines Corporation.

CIRCLE 25 ON FREE INFORMATION CARD
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