or rock-steady pictures

IDEQ ENTERTAINMENT

N THE HOME
-The Entertainment Gentep

Videodisc Systems
Videocassette Recorders
Accessory Gadgets
Video Cameras
Projection TV

Video Games

Video In The Future

uild 2
,X PHONO DECODER

PLUS:

I E%, =
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THE NEW DIGITAL

GO DIGITAL
IVIOR

.rﬁ&. |

When youre shopping for digitals, be sure to
check out these Triplett Digital Multimeters.
They're loaced with extras that e@xtend multimeter
life and make your job a Iot easler and safer.

MODEL 3400 . . . Hand size, 3% digit with handy
single range switch. Six functions with 24 ranges
including Hi/Lo Power Ohms, auto-zero and auto-
polarity . Overlpad protectedto 600V on ali ranges.
Battery life is 200 hours min. Low battery Indica-
tor with 50 hours to spare. Price Isnowonly $125.

MODEL 3400
Now only $125

MODEL 3410 . . . All the features of the Model
MODEL 3410 3400 plus 1000 Volt AC/DC range and overload
Only $140 protection up to 600V on current ranges and up
to 1000V on ohms or voltage ranges without fuse
blow. Typical battery life of 500 hours. Price is
only $140.

MODEL 4000 . . . Bench type. overload protected
with multiple fusing to 1000V on all ranges, RF
shielded, auto-zero and awto-polarity. Six func-
tions with 32 ranges, Hi/lLo Power Ohms and 3%
digit, .43" easy-read LED display. Single range
selection and pushbutton function selector. Price
is only $247.00. (Battery version Model 4100)

MODEL 4000 MODEL 4200 . . . All the features of the Model
Only $247.00 4000 plus a true RMS converter that computes
the root-mean-square level of a complex AC input
signal and displays the digital equivalent. Price is
only $284. (Battery version Model 4300)

MODELS 4100 & 4300 {not shown) . . . Ni-Cad re-
chargeable battery versions of Models 4000 &
4200. Price o Model 4100 is $320 . . . Model
4300 Is $355.

Triplett's over 75 years experience is evident in
the engineering firsts inciuded in these digital test-
ers. For a free, no-obligation demonstration. con-
tact your Triplett Distributor, Mod-Center or Rep-

MODEL 4200 3 ] .
resentative. Triplett Corporation, Biuftton, Ohio
Only $284.00 e
&
: Triplett performance...a tough act to foliow @ Tn I p L E T T

Tolophone (418) 358-5015 - TWX: 810-480-2100

WwWww americanradiohistory comm


www.americanradiohistory.com

EAST/WEST

INTERTEC SUPERBRAIN 64K RAM

$2799
QD SUPERBRAIN $2999
NEC 5510 SPINWRITER (7710} $2345
NEC 5520 SPINWRITER (7720) $2695
NEC 5530 SPINWRITER (7730) $2345
NEC 12" MONITOR

QOKIDATA MICROLINE-80 $ 399
OKIDATA MICROLINE-82 $ 529
OKIDATA MICROLINE-83 $ 769
DIABLO 830 $1995
APPLE 11 PLUS 48K $1139
APPLE DISK wi3.3 DOS Conlroller
$ 525
APPLE DISK w/o Controller $ 449
HAZELTINE 1420 $ 799
NORTHSTAR HORIZON H 32K QD
$2925
ANADEX DP-9500/9501 $1249
TELEVIDEQ 912C $ 669
TELEVIDEQ 920C $ 729
TELEVIDEQ 950 $ 929
CBM 8032 COMPUTER $1149
CBM 8050 DISK DRIVE $1349
CBM 4032 COMPUTER $1029
CBM 4040 DISK DRIVE $1029
CBM 4022 $ 849
CBM VIC-20 $ 269
LEEDEXAMDEK 100 $ 139
LEEDEX/AMDEK 100G $ 169
LEEDEXJAMDEK COLOR-1 13" Color
Monltor $ 329
MICROTEK 16K RAMBO ARD lor Atari
$ 79
MICROTEK 32K $ 149

EAST COAST
1-800-556-7586

WEST COAST
1-800-235-3581

PRICES ARE SUBJECT TO
CHANGE WITHOUT NOTICE,

Good thru
Dec. 15

Buy an ATAR! 800 16K and
receive a 14K Gold gracelet

(Actual size
Genuine 14K 24.95 retail)

ATARI SPECIALS
ATARI 400 18K Personal Combuter $349

ATARI PERIPHERALS ATARI ACCESSORIES

410 Program Recorder $ 80 Cxa52 8K RAM Memoary

810 Disk Drive $449 Module $39.95

820 40 Column Printer $299 CXB53 16K AAM Memary

822 40 Column Thermal Module 3$89.95
Printer $349 CX3004 Paadle Controller

825 80 Column Printer $599 {pain $15.00

830 Acoustic Modem $159 CX40-04 Joyslick Controlier

850 Intertace Module $139 (pain) $15.00

With any purchase of ATARI Hardware or Software over $500
you can buy the bracelet for only $9 95,

WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE.

CALL FOR THE BUPER CHRISTMAS SAVINCSIN

WEST COAST
1-800-235-3581

OMEGA SALES CO.
3533 OId Consjo Rd, #102
Newbury Park, CA 91320

1-805-499-3678

CA. TOLL FREE 1-800-322-1873

EAST COASY
1-800-556-7586

OMEGA SALES CO.
12 Meeting St.
Cumberland, RI 02864
1-401-722.1027

OMEGA SALES CO.

CIRCLE 20 ON FREE INFORMATION CARD

WwWww americanradiohistorv comm


www.americanradiohistory.com

RADIO-ELECTRONICS
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Why use their flexible discs:

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua,
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash

when you could be using

MEMOREX

for as low as $1.94 each?

Find the flexible dlsc you’re now using on our cross reference list. ..
then write down the equivalent Memorex part number you should be ordaring.
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Memorex Flexlble Dlscs...The Ultimate In

Cualtty

Mhamor g maans Quakty producty it y0u cen Sepend on,

CQualsy ponirol &1 Memersy masns SEMOY wilh ty best
L e ‘ » th the

enting snarmtaciunng pr Ths brecait ol b sysars

of nmnc- e W MEGnatc mada romaltiry). fox

¥ CONBNG Jorm s The most sophie-
Trcabed 1880 O ocwdures YOul find Sfpatur s I (he busness
100 Percont Emor Fras

Esch and ooy bamors . Flaxitle Dinc » codtifved b 100
peropat eroe el Cach trach of sach Mamible Jrc I 1Rabed
ndvicualy, b '] ol

Thiy loet wONS smitude. reschdon, Kevpai mexhiethon,
Ovirwrly mising culte SO 3nd 8XIFL puiss amor. They are
Io0quer- tuated, and compatithaily te80d on doves avakabeg
Ircm akmoul WY Mmajor drive manulaciurer in the indusiry
nchuding orves thaf Memormr manuieCiurgrs Fgsd quasty
AUts ars Dl bWo ey 2140 of [he manutechuring process
and sinrgist eelvg result bn o ianderd of eacehence 1hat
ARdures WAL o Cuinengs, O 8 Quakty product deugred for

Memory Excellence

Mamores Flasibis Dvaca dnw packad 10 disca 10 8 canon st
15 Carlond to § case Plassa orer only in increments of 100
wnets Jor duantity 100 W A Ao Wil |0 SCCOMT
sncyligl YOUF ST QRN Irtiad lans than 100 wvits 81
eailgbin In ncrements of 10 units o 8 10% W
Quantity are o Ordar of more
decd 81 th 1ama tewe &M deduct 19 1.000 or more saves
you 7% 2,000 of mors saves you 3%; B.O000 of mars saves you
4%, 10.000 of Mons waves you 5% 25.000 or more saves YOU
0 50,000 of moca saves YoU TH sat 100.000 or mors dinca
010t you AN B disCOunl off OuF Lupas low Quaniity 100 prce.
Mot adl amorsa Frasobes Dists are immediniety dadate
trom CIE Our St b are Fuipped 10 ho 1B Uk el
mtmaumhmmmmmmmllmm

har asssiancd o hod Ihe Meuble diec thals dv&of FOAL

aars v and | oG park
Custwmer Orienied Packiging
4 . L)

does not 1100 weth &
Quakty protuct They ara orouwd of el Rexie (ecs L thay
PACKAGH thien with prihe Borr Phol DEChaQIng and L
b have D S8 rad WA oL SR e

ol
and use i mind The cweh-100 BOx GoRbaeng 1ea DNCS B

e NCIuded & ard - DOOARCE fbatuce I avaidgtie b Provide
Asln MCurRy

Full Ona Yaar W) ¥y = Your & dOullrr',

Maenctas Fraziie Duca wil be repisced by kismore: B 1hey
Ara f0und to bl defacthes b matariale OF work man Sl within
one paar of the dile of purchase O than replacement.
htemores will nol be responsible for any dAMages or Kl
gen caured by Ihe use of

Mamora Flaalble (haca

CIRCLE 26 OM FREE ISFORMATIOK CARD

o

Order Toll-Freel
(800) 521-4414

In Michsgan P13 9644444

For Data Aefiability — Memonsx Flendble Disce

A COMMUNICATIONS
ELECTRONICS™

Computer Products Division

854 Prnoean O Box 1002 O Ann Asbon, Mchigan 48108 U S A
Coil TOLL-FREE (8001 829 -4 14 or outelda U. 5.4 1313 994-4444
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Electronics publishers since 1308

THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS

JANUARY 1982 vol. 53 No. 1

SPECIAL SECTION a9

50

55

67

T

VIDEC ENTERTAINMENT

THE ENTERTAINMENT CENTER
A look al the wideo explosion and a new aPproach to the videc-
entertainment center. Art Kieiman

VIDEQCASSETTE RECORDERS
An up-to-Oate report on VCR 5 Lt Feldman
YIDECQ ACCESSORIES

A line-up of products that get the most out o Your video
squipment. Len Fatdman

VIDEQ CAMERAS

Home movies the elecironic way. Carl M. Laron
VIDEODISC SYSTEMS

The ditlerent tormats Bebe F. McCuain
YIDEOGAMES

Arcade action In your home. Danny Goodman

PAOJIECTION TV
Large-screen Pictures Paul Bodnay

VIDEQ 19%0
What the next decade promises Danny Goodman

BUILD THIS 45

8

VIDEQ SYNC STABILIZER
AcCessory gadget for videccasselte recorders displays rock-
steady Dictures rom pre-recoroed video tapes Gene Roseth

HI-F1 CX DECODER FORA RECOADS

Part 2: CBS s naw noise-reduchion system for phonograph
ecords Build yours today and take advantage of the new
noiseless dmcs, Joel Cohen

TECHNOLOGY 4

VIDEQ ELECTRONICS
Toemorrow's news and Prodeets in 1his quickly changing
industry David Lachenbruch

SATELLITE/TELETEXT NEWS
The tatest happenings k1 communications technology.
Gury M. Arlen

HEW IDEAS
Measure votlage with a frequency counter

HOBBY CORMER
How #lectronics can be applied to stamp collecting.
Esrl "Doc" Savage, K45DS

STATE.QOF-SOLID STATE
What's new In sotid-state technology. Roben F, Scott

COMPUTERS &«

COMPUTER CORNER
Penpheral devices for your computer, Kathy Tekawa

VIDEQ 90

SERVICE CLINIC
Troubie-shooting tube-type horizontal output stages Jack Darr

SERVICE QLIESTIONS
R.E's Service Editor solves technicians’ problems,
Jack Dar

RADIO 85

COMMUNIC ATIDNS CDRNER
A state-of-the-ant 8¢aNnINg receiver. Herb Friesdman

EQUIPMENT 24
REPORTS 32

Simpaon 487 DMM
Electra 3500 Cordless Telephone

ON THE COVER

Here's a video accessory that you
can bulld for your videocassette
recorder. it reforms the video
sync pulse and produces rock-
steady pictures from pre-recorded
videotapes. To get started. turn
to page 45.

Eadlo

ides™ |
ntertainment

A& GUEE TO VIDED ENTESTARRMENT S0 THE HOME

T Vaing | mnwlietmers Camat Vol Camarst

Yot Lyuieras Progecies TV

RO Ay Vo Garw

deremary Gutguly, rubas W Thop Futev
. -

|

SPECIAL 12-PAGE SECTION covering Video
Entertainment. Complete coverage of all the
producia that maka up & video-enierisloment
cenier pnd what the future may bring. Story
Starts ON page 49,

VIDEOTEX PART 3

Due to space limitations caused
by the Special Video-Entertain-
ment Section, we ware unable to
include the conclusion of the
Videotex series. Videotax Part 3
will appear, however, in our next
issue.

Asdio-Electromce. (ISSN 0013-TAE2 Pubiishex manihiy
by Gernsback Publications. ine.. 200 Park Avenue South.
Hew yYork. MY 1| Postage Ped st
Narw York. NUY. md sdohonal Raking O G
subscription e U SA and US. possesstna §19.00.
Cansds. 518.00, Oher Countras. $20.50 teash orders
oniy. payable n US.A. currency | Single copwes 5125

19681 by Gerraback Publicsicons, Inc All Fxghis
reservd Prniedinll S A

Subscription Servics: Mad 21l subacription orders
chanpes correspondence and Poatmasier Notices of
undelivered copwrs jForm 3579 to Radio-Eleciron.cs

DEPARTMENTS 6§ What's News 96 Books Subscrpion Service Bos 2520, Boulder, CO 80322
13 Letters 98 Market Center A SIamped WH-8ddreased enveiona must accompiny ail
: Col ter Market AUbmirted manustnPt a0d/Gr artwark or photograchs
14 Publisher's Letter L pCiRghiarkeCentor ) 1N retyff 1 Gesired Shourd thay ba refecied. We
14 Advertising and Sales Cffices 128 Advertising index disclaim any reaponwiity for I 108s or damage of
ManuscriPle Bnd o Srtwork or photographs while n our
91 New Products 129 Free mtormation Card DHAS458100 of Otharw IS8
Al § service 1o readers. Radio-Ebect publishes o Blan® o¢ inlormation relating to newesworthy productl. technidues mnd scientfic 8nd tech al devel e,
Becauss of Poanibie var in Ihe qualdy and diion of materisls snd uorhmln!hip usad by readers, Aadio-Eb &ny reap lor the safs and Proper
tunctioning of resder-buill profects based upon ot Trom plena Of Inttmation P  In this
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& RADIQ-ELECTRONICS

VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITCR

ELECTRONIC
STILL
PHOTOGRAPHY

The photography fisld is all agog about the prospects for nonchemical snapshots. Sony
was the first to demonstrate an all-8lectronic approach to still-picture photography with
demonstrations in Tokyo and New York. Scny's Mavica (for " MAgnetic Video CAmera™)
resembles a conventional 35mm camera. but contains a CCD pickup device and a tiny
floppy disk smalter than a graham cracker. {Photo shows camera, lenses, and disks.)
The disk can store 50 full-color snapshots, recorded at one frame per revolution. For
piayback. the disk Is placed in a small "viewer” which is attached to the antenna
terminals of a color-TV set.

The snapshot appears on the TV screen as a full 525-lihe frame, even though only one
field, or half-frame, actually is photographed. the remaining lines being filled in and
intertaced by a processing circuit within the viewer. The disc. or Mavipak, may be placed
in an envelope and malled, or snapshots may be transmitted over the telephone using a
special modem and stow-scan technigues. The output of the viewer may, of course, ba
recorded by a VCR. along with a soundtrack. for a sitde Show. By removing the disk and
using a special cable, the camera may be used as a color videc camera with any VCR.
Sony says ftexpecis to market the system atabout $1,000 (complete}in the U.S.in 1983.

Sony also plans to otfer a hard-copy printer, but hasn't yet demonstrated a prototype.
Engineers are now working on a method to give the resultant print a resolution equiva-
lent to Ihat of a print made from a 35 mm negative, using the same “line-averaging"
technique that the viewer uses to convert a single-field picture into a full frame. Sanyo is
developing a simllar electronic Snapshot system, and it is believed Texas Instruments
onga had a high-priority project working in the same direction. Eastman Kodak also has
patents in the electronic stlll-photography field, Now that Sony has removed the lens

cap—so to speak—yo0ou can expect electronic snapshot-photography to get lots more
axposure.

READY OR NOT?

TV set manufacturers catl it “cable-ready” tuning. and itTs designed to permit aTV set to
tune to cable TV's midband, superband. and hyperband channels without a converter,
by making the set's UHF channel selector do double-duty. Among the conveniences |t
provides is letting viewers use their wireless remote controls to tune the cable channels.
So far. cable-ready tuning has also served as a can opener. and the can is full of worms.
A joint engineering committee of EIA and National Cable TV Assn. (NCTA} is currently
sorting out the worms in hopes of making certain that cable-ready sets will work with all
cable-TV systems. For one thing. special cable channels aren't standardized. so there's
no guarantee that the sat will do its cable-tuning job.

Worse yet s the problem with cable pay-TV services. When a set-owner subscribes to
a pay-cable service that uses a scrambled signal. the cable-ready remote control can't
be used at all—not even |or the non-pay cable channels. That is because cable channels
must be selected on aspectal converter box, which includes the descrambler. Conslder-
ing that some 12 million U.S. homes now subscribe to pay cable, with the number
increasing every day, the committee has a real problem. The answer could be at least
two or three years away.

RCA
COUNTER-
ATTACKS

Critics who scorn RCA's CED videodisc system because it isn't programmable. and
doesn't have random access and other special effects. were answered at the Vidcom
video conlerence in Cannes, France, when the company demonstrated a prototype
designed to show the system’s potential. The machine demonstrated hag stereo or
bilingual sound tracks. of course: a kéypad remote control provided access to any
segment! of the disc by minute and second. (RCA said it also could be designed to
access any specific figld.) It can be made completely interactive by using microproces-
sors, the RCA spokesmen 5aid, The disc also provided still-picture effects through use
of a disc In which certain frames were repeated three times (since the system plays four
frames per revoiution). RCA said a solid-state memory eventually will be developed to
provide stil-frame from any disc. Because each field of the recorded picture is identified
by code when the master disk is made. RCA said that CED could have exactly the same
random-access and chapter-access features as other systemns. R-E
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SABTRONICS NOW OFFERS
AN ENTIRE RANGE OF TEST

Sabtronics SUPERSCOPE
Model 9005 at super low

Specifications:
# Usable bandwath OC 1o SMHz pius
& Verdcal deflection mmngsthity: mnvpumum

# Horizontal mermiity. S00mY
-‘I'imbnaa mlﬂﬁbimh‘rm s
and extomai

aS reli-wm
Mms«mxmo)m
'l \Nm apprcoL 3

?.m':i-u b » - Low cost Function Generator
# S, square. nangks and weoanale Model 5020A

TTL square wave oulpat
- wariabie outpad 10

10V PP

+ Froquancy seeepabls cwar 1001

FAnGe

% Short-csoull proof ouputs

W Venier reguercy dial with fine
acdusirrent oorerol

mew 1HE f2 2000H: in fhve Cveriappeng decacls rengee.

L ]

* Wavelorme. See wive: Destortion «1% bom 1HZ 10 100 kHZ;
<nm1mom

& Spare v Ao tall bme <250neec. Symmetry <80%

& Tranghe wave: Nun-mmr <1% I 100

Olﬂ.l: ol prodl. Arnpiiueie
E 1WF—Popmdu.t.WP4'mm 00
%mm afhigh output. TTL squess s > 10 sid.

oSm:ptiru.ﬂ mpaciance: 7l Range. 510001, Inpul volmpe:

AUTORANGING OMM Model 2040 with
10 amps current measuring capability

This I 2 very seralive, Qevawal purposs rairuverd which
provides 1he Laciibes Snd quaity require? by iodwy's electne/
whecttore: pchnicieny and enginesrs.

LCO. maximuam readsng
0, KIl, AUTO, BATT.

Spacifications:

® Diapiay. Numencal deplay. 3.5
1999 Unat and signe mv. V., MA,
ADJ, LD, —, AC

® Rangs solecton Auoranging on VOLT and OHM
. . Autopolanty, (-} Sign when minua, (+) sign is
and & nok shewn
» Battery wanmning: LO BATT sign
& Samplng rate: Two Bmes por second
: STAW typicalty
1.5V battenes. Do UM-3 of AA
hour continuous CReraton
Ownmd - O A GO0V, BBS type hewe and
ong 0.3A 250V, 5 » 20 mm tuse lar OHM and e 1anges
* Oppmating tempesatuce 8nd humedity: 0 to +40°C. ks Ihan
%

* Zom acpiment: Zevo sdustment by ZERO ADY,

Kigrywtch
& Lowwr powest Ok ranDes. For in-chicufl resatance
maasureTents it volage evels Dol 0.X3 vobs

129"

Fostures
+ Enmlest ops mhon’ AUTORANGING SYSTEM reguired o rangs selechons

% Eamost - AuSOdc INECAtIoNS of Lrsits. SIgne. potrty, decamad point.

g
ol SmY. 300 haur CoNNUOUS e wan Peo 1.5 baneries.

bigasuremenis; This inetamant Cn De ulid e a plvancmeer
& Liomale Portetllty: Actushzed light weight and compactraes It 01 colonty desgred
ABS cases

W alao have many other prichects. Contact Us 105 Qur tull CALelogUE.
Ordeving niormation.
Domesiic: Shippng
o S100

orclers cal @
™o accopk Maswe
Cverses orders:
R et i

§ Itandng, 233 10% of pwichase up o %10 ackd 5%

WOrOA resicnt add 4% Sak

Interiaceable DMM Model
2020 MP
Foalures:

2 0% basie DCV acturacy
J 1 BMpS Current madas et

# Baltery or AC operaied™™
1 Imeriace e moOs! POPULA COMERABS
Inchacind

Giva your compuler tesl and ok ¢
using OUF interfaceabls Model 2020 WP WH

I resuiion lor mors precss
% Excallgrd 30mY wermiinly up i
1GHz

1GHz 9-digit Frequency Counter
Moded 80008

B 3 SwACn SEHCIADN Qe O

% TOMHZ CryS1al cOntroled orme Base
1O CYEaIon MOCUMRCY

2 2 Soparaie NPAts lor acoed

range; Model B000B: 10ME - 1GH7 i 3 ranges Model
88108 10Hz—600MH2 in 3 ranges
* Duspley G.4* (10 mm) LED wilh muarwrmie decimal it
separate LED gale actvity indeamcs
& Fasoluton. 10MH: range: 0. 1HZ wih 108 gake T 100N A,
) 112 wah 108 QNN Bme DML/ 1GHz (aNgS 10HZ wi 108 pate e
& Sentinty < 20mY rre, 10HZ — 100MHE, -<30mY e, 100 GO0MHZ
< ASmY ok, B0 = 10H
8 ¢ input impedenoe: Inpul A= 1M1/ C0pF put B- 00 nomenal
"MH!M » Tuma hase me 10MHz Setmbality +2ppm, Temperatum stablify:
4+ 1ppm trom G 10
orwhasm © (iale time- 0.1 sacond, ¥ ssoond, 10 seconds swiich sedectabls

Solderiess Breadboard

Mode! 3565

Faatures:

# J ermenal sinps 5 dratrbution sinps

it Ajuminium plate

# Siza: 2005 17528 mm wctuel wrea
ol broadboard

e g .

+ DTL end CMOS devices

& Interconnect wen vy ol 20 1o
29AWG (oﬂ—ﬁlm)m

7 Braadboard elements ahe mounted
on ground plane, iesl kor Mgh
fracquancy, hagh speed and Low
NS T
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WHAT’S NEWS

4-day course covers
computerized robols

A four-day course, providing
a comprehensive introduction
to compulerized robol tech-
nology and practical techniques
tor identitying and implementing
robot applications is being
offered in a new 1982 course by
Integrated Computer Systems. a
leading technical-education firm
In Santa Monlca, CA

The course. entitled "Com-
puterizeg Robots" is designed
for managers whose respon-
,sthilities are in planning and de-
signing advanced manufactur-
ing methods. and for those who
will be engaged in developing
and integrating high-technology
robot Systems.

Topics covered include the
extent of robot automation in
jthe Uniteg States. Europe. and
Japan; technical capabilites
,and limitations of robots; robot
‘sensory-mechanisms.  vision,
touch, proximity. programming
techniques for robot control;
analyzing cost benelits; robol-

'selection melhodology. and
planning for advances in robot
technology.

The course is priced at $845,
and will be held in Washington,
DC. January 19-22, 1982; Los
Angeles, February 9-12; Boston.
March 16-19; San Diego Aprll
13-16. and Philadelphia. Apnil
20-23.

For further information. con-
tact Ruth Dordick, Integrated
Computer Systems. 3304 Pico
Bivd, P.0. Box 5333, Santa
Monica. CA 90405, Telephone:
(213) 450-2060.

Sony Corp builds new
color-TV piant in SC

Sony Corp of America has an-
nounced plans for its second TV
factory In the United States. The
new 200,000-square-foot facili-
ty. where 500 peopie wili be em-
ployad, will be located on a 330-
acre site in Richland County.
just outside the city limits of
Columbia. SC.

The plant will assemble Trini-
tron television sets. with screen

sizes of 17 inches and larger, ata
rale of approximalley 20,000
sets a month. increases are
planned to meeat expected mar-
ket requirements. First produc-
tion is expectedin late 1982,

Sony was the first Japanese-
TV firm to locate in the United
States. when il opaned its San
Diego. CA, fatllity in 1972. That
plant now employs more than
1.800 persons. During t981 it
preduced approximately 750.000
Trinitran TV recaivers, with the
vast majority sold in the North
American market,

The Columbia lacility 1s Sony's
third major manufacturing oper-
ation in the United States. In
1977 Sony established a mag-
netic-tape manufacturing plant
fn Dothan. AL, which now em-
ploys more than 1,750 persons.

Hewlett-Packard helps
software writers

in its pewest addition to HP-
PLUS, Hewlett-Packard will help
qualified third-party software
writers to sell their programs by
promoting them through a com-

RCA DEVELOPS NEW CIRCUIT BOARD

A PORCELAIN-OVER-STEEL CIRCUIT BOARD with improved electrical and
heat-restalance characteratica has Besn developed st the RCA Laborstories,
Princeton, NJ, by Waynse M. Anderson (sbove, kfl) and Dr. Kenneth W, Hang.
The new porcelsin Ia highty cryatallired —unlike most porcelsina, which are
Qlasay—and can be heaied W0 high temperaiures repsadedty without deform-
ing. RCA belleves the new Dosrds ane superior 10 conventional porcetain or
organit pisatic ones, and will be more rugged and rellabée.

prehensive catalog to custo-
mers and dealers. The catalog
contains descriptions and how-
to-order inlormation for all
HP-41 programmable-calculator
software written by HP and by
Qutside sources.

"We want to attract igh-qual-
ity software writers with proven
success to this program.™ an HP
spokesman said. “Third-party
software writers, dealers, and
users all will henefit from the
program. Software supplies get
HP’s reputation and marketlng
force behind them; dealers get
more solutions to sell, and an
easy-10-use comprehensive cat-
alog means that HP-41 users get
mare dependable programs.”™

Dalton Pritchard wins
international prize

The most prestigious and fich-
ly endowed award for research
in the consumer-onented audio-
visual fleld—the Edward Rhedn
Prize—has been awarded to Dal-
ton W. Pritchard of the RCA
Laboratories. tor his confribu-
tions to improved picture sharp-
ness and quality. Mr. Pritchard
was the only American among
' the nine who were recipients of

lhe prize far the year 1980.

He was honored for numerous
contributions to video tech-
niques, and particularly as a
leader in developing tha Dynam-
ic Detail Processor used in RCA
receivers. it uses a charge-
coupled device {CCD)} in an
advanced integrated circult.
Through optimization of hori-
zonfal and vertical sharpness,
the processor produces a clear
and sharp picture that is free of
dot crawl and €ross color.

A Fetlow of the IEEE &nd of the
Society for Information Display.
Mr. Pntchard received the IEEE’s
Viadimir Zworykin Award "for
significant contributions to col-
or-television  technology' in
1977. He has written numerous
technical papers and has been
granted 37 US. patents. with
others pending. Most of his 35-
year career with RCA has been
devoted to research in ¢olor-
television systems and devices.

Journeyman CET's
now ntimber 10,000

When Kenneth G. Hill, Corval-
lis, OR, passed his CET test he
became tha 10,000th journey-
man Certified Electronic Tech-
nictan. Hill recently moved to
Oregon from Ohio, where he
workad {or seven years as a
technician and engineer for
Ohio Nuclear, Inc., and WYSO0 in
Yellow Springs. He took the CET
test to meet the Oreqon State
licansing requirement as a re-
pair technician.

The CET program is admirus-
tered by the International Soci-
ety of Certified Electronic Tech-
micians. Hill passed an exam in
basic electronics. which includ-
ed math, transistors and semi-
conductors, troubleshooting, and
network analys:s. plus a journey-
man test that covered knowledge
of test equipment, trouble-
shooting lechniques for con-
sumer electronics equipment.
transistor Circults. cotor TV, and
some antenna theory. He was
also required to have four years
experiencd or training.

Hill is now working as a com-
puter repair technican at Vigex
Corp. in Corvallis. His exam was _
administered by Larry Broschart,
CET, of Portiand. OR, and ap-!

continued on page 12
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introducing the Philips ECG $5-200,
a self-contained desoldering system
that helps keep repair operations
continuous and efficient.

Clogged desoldering units cost time and money The Philips
ECG SS-200 helps overcome the problem. 1t remaves solid-state
components quickly and easity from all types of PC boards.

The special Fountain Filter™ iron draws waste solder into a
large Pyrex ® glass receptacle. When necessary. the receptacle
can be removed and cleaned quickly and easily Interchangeable
tips match the iren to a wide variety of pad and lead sizes

And best of all, the price 15 paly $299 35. complete.

for a tull demonstration of the SS-200 desoidenng system,
see your iocal Philips ECG distributor He'll show you how get-
ting rid of clogging can keep your production line clear, too.

Call pur toll-free number. 800-225-8326 (in Mass.,
1-800-342-8736) for the name of the distributor ciosest 1 you.

Philips ECG. Inc., Distitbutor and Special Markets Division, =
100 First Avenue, Waltham, MA (02254,

PhilipsECG

A Novth Amencen Phiipa Company CIRCLE 31 OM FREE INFOAMATION CARD
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Model 58 200
Dascldaring e
Byatam .
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The future belongs to the creative electronics technician.

DESIGN 'I'ECHNO

© RADIO-ELECTRONICS

Be prepared to grow
with the world’s biggest
growth industry. Enroll

now in this exciting

career program from
the leader in
electronics training.
There are 4 lot of good jobs out
there in electronics. But the best jobs go to
the people who can think and work crea-
tively. Those who can conceive and design

circutits and equipment. . those whocan

initiate ideas and carry them through

thase who can turn theoretical concepts
into reality. These are the people com-
manding up to $18,000 as starting
salaries, earning $30,000 or more with
experience and ability. And NRI can help
you join their company.

The First Complete

Program of Its Kind

Now, for the first time in the history
of home study, NRI offers you a new and
exciting course in Electronic Design
Technology. A course that starts with the
fundamentals and builds from there to
prepare you for an electronic career where
the growth is. You're trained for exciting
jobs in the creation of communications
equipment, computers, consumer prod-
ucts, anything that needs electronic
circults.

Only NRI gives you such complete
and concentrated training in the design of
electronic circuits. And you learn at home
in your spare time, without quitting your
job or wasting time, travel, and gas going
to night school, You learn with NRi-
developed training methods that combine
knowledge with practical experience.

’

NRI Circuit Designer
Gives Hands-On

Experience

You learn by doing. No ivory-tower,
strictly theoretica) course here, You actu-
allv design and build modem electronic
circuits, run tests, and verify specs. You
learn how various systems interact, design
your own circuits to perform specific Lasks,
lear 1o look for beter ways and new ideas.

The NRI Circuit Designer is a totally
unique instrument with full breadboard-
ing capability, built-in multiple power

large, 3 1/2 Digit

& Functions.

16 Ranges
supplies and a multi-function signal ¥
generator for circuit testing. Fast, simple  3000-our In-Circuit
connections let you build Up prototype  Battery Operation Diodtfh“;miﬂor
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ELECTRONIC

LOGY TRAINING

Muldple Power
Supplies

Logic

Indicators

clreuits, immediately check them out for
furiction or faults. It handles both linear
and digital integrated circuits as well as
discrete components such as transistors
and diodes. Six practical lab units carry
you through both the theoretical and
practical world of electronic circuit
design

Professional

Working Instruments
Your course also includes the choice
of the professionals...the 6-function, 26-
range Beckman digital multimeser for
fast, accurate voltage, current, and resis-
tance measuremnents. 1t features accurate
LCD readout and full portability. You also
get the famous Texas Instrumenis T1-30
scienttific calculator to speed and simplify
circuit analysis and design. 1t's a true

Solderless ;
Breadboard  30vanced electronics, the

Connector  UNiqué NRI lesson concept

Yariable Signal
Generator

. engineering instru-
Switeches ment that includes
trigonometric func-
tions as well as square
root, logarithms, and
memory. Together with
your Circujt Designer,
they work to give

of practical
experience.

Training
Although the NRI

program carries you through

simplifies and speeds leamning,
Especially written for individual instruc-
tion, each lesson covers its subject fully
and thoroughly. But extraneous material
is eliminated, language {s clear and to the

point, organization is logical and effective.

You'll start with subyects like Fun-
damentals of Electronic Clreuits, progress
rapidly through Circuit Theory to Solid-
State Electronics and on to Digital Elec-
tronics, Computers, and Microprocessors.
Hand in hand with your theory will be
practical Design Lab experiments, circuit
denienstrations, and test/measurerment
procedures that make It all come to life.

No Experience Necessary
You need absolutely no electronic

experience o be successful with this mod-
em course. If you're a high school
graduate with some algebra, you should
handle §t without anv trouble. We even
inctude, at no extra charge, the NRI Math
Refresher Module, designed to help you

vou a sound basis 8 Digit LED

NRI Fast- Trig and Log
Track Functions

Electronic Design Technelogy

brush up en your math and teach you any
new concepts you may need from basic
algebra through phasors and circuit

analysis.
Free Catalog,

No Salesman Will Call
There’s so much to tell you about

Registers

this exciting new course for the electronic
80's, we can't do ft all here. Send the
postage-paid card for our free, 100-page
catalog with al} the facts about this and
other NRI electronics courses. We'll rush it
right to you without obligation. Look it
over and discover for yourself why only
NRI can prepare you so well for your
future. [f card has been removed, please
write to us.

NRI SCHOOLS
MoGraw-Hill Continuing
(R Education Center
:.‘ 1 3039 Wisconsin Ave.
I‘.‘n | . Washingion, D.C. 20016
[ |

We'll train you for the good jobs.
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WHAT'S NEWS

continued from page &

RADIO-ELECTRONICS

proved by the Telewision and
Radio Service Adwisory Board
for the State of Qregon Al-
though Hill 1s the 10.000th CET,
an additional 5.300 technicians
have receéived associale certili-
cation.

More information about the
CET program may be obtained
from ISCET, 2708 West Berry.
Fort Worth. TX 76109.

Order is piaced for
longest phone cable

The largest Single order ever
placed for a submanne tele-
phone cable was {or “'the major
portion of° a new underseas
cable linking Australia. New
Zealand, and Canada. The con-
tract—for $400 million—has

MORE THAN 1,000 UNDERSEAS AMPLIFIERS Ilke this wlil be used on the

been awarded to Standard Tele-
phones and Cabiles, reports ITT, }
parent company of STC,

The cable, catled ANZCAN, |
has a capacity of 1380 telephone
conversathons. |t has been
planned in five sections. running
from Sydney. Australia via Nor-
folk Island, Fyi, and Hawaii to
Vancouver, Canada A lower-ca-
pacity segment will run betwen
Auckland, Australia. Fifi. and
Norfolk Island.

With a total length ol B.000
nautical miles, and with more
than 1,000 repealers (two-way
amplifiers} it is the 10ngest high-
tapacily undersea telephone
cable ever undertaken. Voice
signals will be amphhed 104000
times along Its length.

FIRST ALL-SOLID-STATE SATELLITE

A SOLID-STATE SATELLITE POWER AMPLIFIER that will ba used bn the hrst
all-solid-atate communicationa satetiite is being Cheched out by RCA engineer
Nick Laprace. The sateitite will be launched in 1982, The new solid-siste
emplifiers repiace Iravsling-wive tube amplifiers (TWTA'a) thereby extending
the expected Iy of the SATCOM domestic communications satellite 1o len
years, as ageinst fhe seven years of present sslelliites. Not only are they
longer-fasting and more reliable than the TWTA's they repiace. but ere smalter
and lighler, and eliminate the bulky high-voltage power subplies required by

those emplifiers.

Australia-New Zealand-{ anada ielephOne cadie circutl. l

The order was placed by the
Overseas Telecommunications
Commission ol Ausiralia. Tele-
gfobe Canada, the New Zeatand
Post Oftice. and Fiji Internation-
al Telecommunications Lid.

Color-TV camera,
VTR in 8 hand-heid unit

RCA has demonsirated & new
television camera-récorder sys-
tem. which combines a broad-
cast-quality COIor-lalevision cam-
era and & videotape record-
er kn a sing1@ hand-held unit. The
demonstration of the Hawkeye
system was before the recent
Radio and Television News Di-
rectors Association convention
in New Orleans.

The Hawkeye system camera
is a8 three-lube unit with
new high-pedormance half-inch
Saticon or lead-oxide pickup
tubes. The system uses half<nch
VHS cassettes as the medium for
its new ChromaTrak recording
format. That produces video-
tape quality superior to thal of
present three-quarter-inch tape

The system also includes a full-
feature studio videotape record-
er and an edlt controller tor com-'
plete in-studio editing.

Rough times ahead
for .S, cable companies?

Financial and rnanagernenl!
problems, sky-rocketing interest,
rales, lack of programming ser-
vices, nsing consiruction costs.
and competition by new services
are combining 10 produce a criti-
cal time for U.S. cable compa-
nies and thelr equipment and
program supphers. That is the
opinion of Strategic Services, a
research ©rganization of San
Jose, CA

The rise of new tacilitles; low-
power jocal television, micro-
wave distribution services. and
direct-to-home saiellite broad-
casting, are¢ new threats to the
present dominant position of
cabte. In addiion, plracy of.
cable and pay-TV programs is
torcing compantes to resort tq
addressable decoders or con,
varters to prevent theft. R-E

-
[
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LETTERS

QOQ00OPS!

| noticed a few errors in my article. "4
Toys tor the Holiday Seascn” (Radic-
Electronics, December 1951). kn Fig. 4, Q2
is incorrectly idenitified: it should be a
2N3904 as listed in the Parts List. Second-
ly, there are two D3’'s shown—the one in
the lower right-hand corner, at the base
of Q4, should be D4; it is correctly kdenti-
fied as a IN914. {Alsc. that diode was left
oft of the Parts List) Finally, R4, & 1-
megohm resistor, was left off of the Parts
List. That resistor is cOrrectly shown In
the schematic.

DAN TALBOT

NEW USER'S GROUP
in your “Lettars” department in the
September 198t issue, Mr. Robert Smith
of Michigan City, IN, writes about the 2-80
Starter Kit by SD Systems, a Z-80 micro-
processor trainer.
I have started a user's group for owners

of the Z-80 Starter Kit, and would like to
invite those of your readers who are imer-
ested in receiving our newsletter lo write
to me.

CARY DAVIDS.

6000 Puffer Road,

Downers Grove. IL 50516

TEMPERATURE MEASUREMENT

In the November 1981 Radio-Electronics,
Joseph J. Carr's article, “Temperature
Measurement — Circuits and Compo-
nents’ was of special interest to me. A
hobbyist concern of mine is with sensors
in generat {Huid-flow, wind velocity, pres-
sure, etc.), but with a particular emphasis
upon temperature sensors, because they
have such wide apphcation.

For those of us who pursue some of

those elusive parameters. | feel that some |

expansion is called for.
In the special box entitled "Fahrenheit,
Kelvin, Celsius. and Centigrade.” para-

graph two seems 10 contaun morg specu-
latton than fact. Physics defines two
properties very clearly:

1) Zero degrees Celsius is defined as
the meiting point of ice. rather than the
freezing point of water. (That is because
the former 1s well defined, whiie the 1atter
is nebulous. Any stable mixture of water
and ice will maintain a temperature of 0°C
so 1ong as any unmelted ice remains,
while there [s & range of temperature in-
volved between the Start of the formation
of ice crystals and their final solidification.)

2) 100°C s defined as the bolling point
of water at 760 mm {(29.92 inches) of
mercury barometric pressure, (While the
references do not make it clear. | assume
distiited water in both cases }

That error in the box is inConsistent
with the correct statements in the text re-
lating to an “ice-point bath.’

With regard to Fig. 6, the author states
that the Datel VFQ-1 chip is “nat generally

continued on page 16

USCILLOSCOPE

HIIRADNMMELS s

DUAL TRAC

Hameg introduces high petiormance al low cost in Lhe 1M 200, a full feaiwred, hghiy telable, dudl trace
20 MH: osclloscope. FOr only 3580, the HM 20] has specificalom normally assocuited with ugher priced
scopes.  Bandwudth @ DC =20 MH: @ Enetne 17.5 ns 8 Overshoot 1% max. 9 Y amp tange § mv/cm to
20 v/cm & Max Input voltage SO0V @ Timebase .5 so/CM ta 23 /cm @ Sweep mag. 5 @ Trigger § Hz to
30 MHz @ XY plot @ Bullt-in probe caiibrator and more. 15 sturdy construction and hght weight (13.2 lbs.)
make the HM 203 equally at home i the field and on the test bench.

THE
NEW

HM 203

High performance
at
low cost.

$580

(PROBES INCLUDED)

A quality scope,
made in the US A,
by a company with
over 23 years
experience.

HAMEL=S
88-80 Harbor Rd,

Port Washington, N.Y., 11050
Tet (518) 883-3837

ik Ua
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PUBLISHER'S LETTER

RADIO-ELECTRONICS

Thank yout All you wonderful readers who responded to our two
recent surveys—one on Microcomputers, the other on Video Enter-
tainment. As a result of your cooperation, we now know & iot more
ahout you and the reasons why you read Radio-Electronics, and
our editors are now better equipped to keep Radio-Electronics
packed with the kind of information you want to read.

we know that 85% of you attended or graduated from college! We
know that your average age is 37; that 99.2% of you are men and that
you are well paid—your medlan income is $33,000. We also know
that hoth computers and video equipment are among your strongest
interests. The only thing you like better is the field of electronics
as a whole.

You told us that 93% of you. 107,645 readers, are interested in
microcomputer technology—that's greater than the total circulation
of four of the leading computer magazines. We also know that
67,643 readers personally own a computer, while 130,003 readers
own or oth@rwise have access t0 a computer. We 3also know that
our readers, as a group, own $263,599,589 worth of computer
equipment. And another 93.010 readers plan to buy a micro-
computer in the next year.

On top of all that, 101,465 readers made 638.214 buying recom-
mendations each month to others who are considering buying
a computer.

Your video-entertainment interests are just as strong. 71,872
readers already own & VCR and half of them bought their unit in the
past year! Another 57,074 readers plan to buy a VCR during the
next 12 months.

One direct result of what we have learned is the special Video-
Entertainment section in this issue. However, we are not going to
become a computer magazine, and we are not going to become a
video magazine. We will remain as we are—an ELECTRONICS
magazine that will continue to deliver all the varied and exciting
information that makes electronics our field of interest,

When something new is happening, you can be sure that Radio-
Electronics will deliver the story. Whether it's computers, satellfte
TV, robots. digital stereo, video recorders, or whatever—as long as it
is ELECTRONICS, we will cover it. So keep reading and enjoying
Radio-Electronics. Thanks again for your assistance; we appreciate
it! Now watch how we will continue to keep your magazine—Radio-
Electronics, the Number 1 Authority—your must-read electronics

magazine,

LARRY STECKLER
Publisher

L d
4n

WwWww americanradiohistorv comm

Radio
Eleclroni
ECUronics.

Hugo Gernsback (1884-1967) founder
M. Harvey Gernsback, editor-in-chlef
Larry Steckler, CET, publisher

Arthur Kleiman, managing editor
Josef Bermard, K2HUF, technical editor
Cari Laron, WB2SLR, assistant editor
Jack Darr, CET, service editor

Leonard Feldman
contributing high-fidelity editor

Robert F. Scott, Semiconductor editor
Herb Friedman, communicanons editor
Gary H, Arlen, contributing editor

David Lachenbruch, contributing editor
Eari ""Doc” Savage, K4SDS. hobby editor
Ruby Yee, production manager

Robert A. W. Lowndes. production
associate

Joan Burwick, production assistant
Joan Roman, circutation director

Arline R. Fishman,
advertising coordinator

Cover phoio by Robart Lawis

Radio-Electronics is indexed in Applied
Science & Technology index and Readers
Guide to Perfodical Literature.

Garnsback Pubucations. Inc.

200 Park Ave. 5.. New York. NY 10003
President- M. Harvey Gernsback
Vice Presigent Larry Steckier

ADVERTISING SALES 212-777-6400

Larry Steckler
Publlisher

EAST

Stanley Levitan
Radio-Electronics
200 Park Ave Soulh
New York NY 10003
212-777-6400

MIOWEST/Texas/Arkansas/Okla.

Ralph Bergen

The Raiph Bergen Co

540 Frontage Road—Suite 361.4
Northfierd, lllinois 60093
312-446-1444

PACIFIC COAST
Mountaln States
Marvin Green
Radio-Electronics
41350 LaBrea Ave
Los Angeles Ca 90036
213-938-166-7

SOUTHEAST

Paul McGinms

Paul MeQinnis Company
60 East 42nd Sireet

New York. N.Y. 10017
212-490-1021



www.americanradiohistory.com

LOOK:!
8 NEW
DIGITALS
FROM VIZ

They can make your job a lot easier.

NEW ...DUAL INPUT, AUTORANGING 3% DMM

NEW ...

It does the job of two autoranging DMMs
but costs about 30% LESS. Talk about con-
venience. You ¢can measure or monitor volt-
age, current or resistance from two points
in a circuit. Extra bright digital LED display.
Accurate to 0.1% DCV, %1 digit. Auto-zero,
auto-polarity, autoranging. Just push panel
buttons to preprogram the instrument to

perform the function you want. Measure
any value from 1 millivolt to 1000V DC
(750V AC). Measure audio frequencies to
20k Hz (up to 10V). From 1 microamp to 2A
DC or AC. High or low power chms from
1 ohm to 20 M. You'll soon find it to be

the most used instrument
you own! WD-753 S$384.95.

NEW ...

_.ﬁ".—,_‘“_'.l--’

NEW ...

DOUBLE SLOT SUPPLYST

MULTI-COUNTER
A dual input counter with freqQuency range
from 5 HZ to 125 Mtz For audio. video.
C8 and other high-frequency applications,
Four gaté times from .01 to 10 sec. Sensi-

tivily 15 mV. Accuracy 3ppm = 1count.

WD-755

DIGITAL POWER LINE MONITOR
Easy-toread 3 digit LED display has large
bright 0 6-in. digits Indicates brown-out
condition Instantly shows line vollage
fluctuations Range from O to 500 VAC.
Freq. 50 H2 to 60 Hz Current limit 8A
Compdact—approximatety

POWER SUPPLY
Qutputs at 5¥ or 13VDC. precision ad-
lusiable =1%V, 0 to 7.54. current limiting
Lab quality test 10gic or mobile equipment.
Read digitally volts and amps or use as
0 1o 99V DC external voltmeters on two

large 3-digit LED

8279.95 4x5x31n. WD-121 s89.9% S299.75

NEW SUPPLYST™
40W POWER SUPPLIES

Laboratory Quality power sources. each with two built-in
3 diglt meters t0 measure or monitor voltage or current.
Adjustable current limiting. Choice of four supplies:

displays. WP-T09

VIZ RELIABILITY ~
VIZ is a 50 year-old company. Our instruments are
fulty warranted. part$ and labor. for a year.
All iterns tested to NBS standards. We offer
service and parts availability for a mimmum of
tan years Cwver 15 repalr depots in US. A

! - W
L~ - | 5 | .
Single output Singie output Dual output Triplé output 0-20V, 750mA.
0-20V. 0-2A 0-40V, O-1A 0-20V. 0-1A. 0-20V. O-1A, 0-20V, 750mA. 5V, 4A.
WP-711 $244.95 WP-712 $256.95 WP-713 $324.95 WP-T14 $368.95

want full technical detaiis and a demonstration? Call toll-free, 1-800-523-3696, for the VIZ distributor nearest you.

=13

Over 70 instruments in the line— PLUS full accessories. |
VIZ Mtg. Co., 335 E. Price St., Philadelphia, PA 19144

w u Z Look to VIZ for value, quality, availability.

CIRCLE 25 ON FREE INFORMATION CARD
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Keithley handheld DMMs keep you right on top of your field
service applications. They're rugged, offer complete capabilities,
are easy to use and won't break your budget.

10A capability, 5 functions and overload protection are
standard on all Keithley handhelds. All feature a 0.6" display
which is easy to read even in direct sunlight. Large, rotary
selector switches operate easily in either hand. The color-coded
front panel is logical, legible and handsome.

The 130 is a tough, hard-working meter which will spoil you
on analogs forever. It offers £0.5% DCV accuracy, 5 full
functions and 10M@ input impedance. The 131 expands 130
capabilities with £0.25% DCV accuracy and enhanced
bandwidth on the top ACV ranges.

The 128 is ideal for rapid troubleshooting. It features
) a 5 function beeper, an over/under arrow display and a
special diode test range.

The 4V2-digit 135 offers bench meter sophistication in a
handheld format. It has 3 to 4 times better accuracy and 10
times better resolution than ordinary hand helds.

The are all unbeatable values:

Model 130—*124.00 Model 131—*139.00
Model 128—3*139.00 Model 135—%235.00

A full line of accessories expands these values even further.
For quality, common sense capabilities, durability, ease and
affordability call your Keithley distributor-and get your hands
on a Keithley handheld DMM. No matter what your field
service situation, you'll have it well in hand.

RADIO-ELECTRONICS

KEITHLEY

Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, Ohio 44139-9990/(216) 248-0400

-t
i
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LETTERS
continued front page 13

available through hobbylst ouliets.
Radio Shack would be amazed to hear
thal they are nol cOnsidered 10 be a
hobbyist outiet. But the author is pardoned
for being unfamillar with &8 Radio Shack
276-1790, which 15 & Teledyne 9400Cd,
whose pinout and specifications are
virtually kentical to those of Ihe VFQ-
1. In fact. the VFQ series includes the

1C. —-2C. —3C. and — 1R, which ditfer in
non-lineartty, temperature coefficent, and
temperature range of operation primarily.

Further. the 9400CJ may be used with
voitage input 10 pin 3 {rather than current).
as presumably is also true of the VFQ
series. Additional points of interest about
those twe IC's is that a 1,/2 output is
avBilable al pin 10 {using the same pull-
up) and that the scaiing factor is moveable
with C1/C2 whlle keeping the same
approximate 5/1 ratio. A disagvantage
{from my viewpoint) ol the pin-8 oulput 15
that it consists of a very narrow (3 w3}
negative pulse. The pin-10 output (not
shown In Fig. 6), however. is a lairly sym-
metrical SqQuare wave but at ha the fre-
quency. Where one’s applicalion Involves
measuring period rather than frequency,
that output has advantages

For those Interested in similar tem-
perature sensors, c¢ata sheets should be
obtained for the Raytheon sefles. RC-,
RM-, RV-4151/2/3 and the National series
LM131/231/331, as well as the Exar
XR4151, all of which are V/F converters,
{Some are also F/V converters } National
altso has the LM334 and LM335 series.
which are ol interest as conslant-cur-
renl devices for iong-line two-wire trans-
misston applications. For direct tempera-
ture controi. they alse have the LM3911.
Some. it not all. of those are advertised in
Radio-Electronics. The builder should
note especially the linearity and tempera-
ture-coefficient specifications applicable
1o his requirements. and purchase the
best he can aford, in light of those
specifications.

With regard to Fig. 5 and the accom-
panying text. | would be cautious about
permitting a water path to exist among
the leads of the 2N2222. Probably they
should be insulated, |est certain minerals
in the water produce leakage currents.
which might lead to errors

Here are some practical notes on ther-
mometers:

1} Cneck the O°C (32°F) calibration
point of your thermometer in a vacuum
{thermos) bottia containing a stirred mix-
turg Of ice and water. (No correction re-
quired for barometric pressure.)

2) Check the 100°C (212°F) calibratian
peint of your thermometer in boiling
water at a time when your |0cal baro-
meteric pressure Is 29.92 * 03 inches and
holding steady. Otherwise, a correctian
factor Is needed. [See your library lor
The Mandbook of Chemustry and Physics;
it has the formula)

3) it might be wise to use distilted
water {Or clean ra@in water. at least).
Mineral content in scme localities may

continned on page I8
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1982 Electronics Projects Calendar

Into electronics, amateur radio, or computers?

Looking for exciting projects, troubleshooting
and repair tips, or hands-on do-it-yourself info?
Find hundreds of time-and-money-saving ideas

inthe ) eeTROMCS Book Cius
Select 6 exceptional volumes

nE—

for Only $2 % {total value up to $113.70)

FREE!

1285
List S18.85

1338
Lisl $19.95

List 516.9%

YRilil il
SIS 1 |

1108
List %11.93

1076
List $12.95

1225

List $13.85 List $17.95

1982 Electronics
Projects Calendar

FREE
when you

join!
Publisher’s List $5.95

1231

7 very good reasons to try
Electronics Book Club

Blue Ridge Summit. PA 17214

* Reduced Member Prices.Save up t075% 00 books sure to
increase your know.how

* Satisfaction Guaranteed, All books retlumable within 10
days withou! cbligation

+ Club News Bulletins. All abou! curreni selections—mains.
allernates. extras—plus bonus offers. Comes 14 Ilmes a year
with dozens of up-to-the-minule titles you can pick from
- **Automalic Order”. Do nothing, and the Main selection
will be shipped automaticallyl But . . . If you want an Alter-
nate seiection—or no books at all—we'll follow the jnsiruc-
tions you give on the reply form provided with every News
Bullelin

- Continuing Benefits. Get a Dividend Certificate with every
book purchased after fulfilling membership obligation, and
quallgr for discounls on many other voﬁlmes

* Bonus Specials. Take advantage of sales. events. and
added-value promotions

- Exceplional Quallty. All books are first.rate publisher’s
edilions. filled with useful. up-lo-the-minute info

Lisl $19.95

Liw 512.95

List $14.95

| S

--------q

1097
List $10.9% 1230
i List $15.9%

1245

Lisl $16.95

EE] ]
List $12.95

1070
List $14.95
 Digital
Inlgerfoeilg with
An Analag Wesld

How T
TROU™ PSeGaT & AEPAIEA

FLECTAONIC CIACW

1218
List $16.95

1306 >
147 List $15.95 1244
Lis1 $9.85 = Liat $15.85
1128 = 1251
List $10,95 List $16.9%

1229

1337
Lis1 $13.95

Lisi $90.95

1277
Lis1 $19.95

/M ELecTRovics Book CLue
A Blue Ridge Summit, PA 17214

Please accepl my membership in Electroalcs Bock Cluband
send the 6 volumes circled below. plus a free copy of the
1982 Electronics Projects Coalendar | understand the cost of
the books selected i3 52,95 (plus shippinghandling). iIf not
satisfied. | may return the books w ten days wilthoul
obligation snd have my membership cancelled. [ agree to
purchase 4 or more books al reduced Club prices during the
next 12 months, and may resign any time thereafier.
1062 1066 1070 1076 1097 1108 1128 1136
1218 1225 1229 1230 1233 1245 1249 1250 1251
1285 1277 1290 1106 1337 13238 13129 1347

Name #hone _
Address
City

State SeZips

8 I B MOarrld et v R, O ] R Pl i i S
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LETTERS

continwed from page 16

result in introduCing errors,

4) A quality mercury thermometer uses
a capillary of unitormly precise cross-sec-
tional area. Once that is known 10 be true,
Only the end points on the thermomeler
have lo be cailbrated acCurately. The re-
mainder of the scale can be engine-divided
into equal Increments, with considerabie
assurance ol accuracy al all points within
the range.

i should be happy to correspond with
any of your readers whose interests are
similar to mine.

JOHN P, LANE.
511 Linden St.,
Roanoke, VA 24014

RADAR DETECTORS

| am concerned about the same things
that mr. Dalton Hom s, in retation to his
letters about radar detectors (Radio-Elec-
tronics, June and Decembar 1981), but
there is one thing he’s ovarlooked.

There are atways going to be drivers
who wili exceed speed limits il they think
they can gel away with it. And, no doubt.
some of them wiil buy radar delectors for
the purpose of speeding so long as no
one's walching. But what will such per-
sons do when their delectors give them
notice thal they're being watched? They il
slow downl

It may be bul for a short time, true. But
nonetheless., the radar detector has forced
our reckless driver 0 become a sale
drrver for awhile. That has Special meaning
if he's going through a populated area.

where kids might dart across the street at
any moment. The forced slowdown, which
otherwise would not have ocCurred, might
save a life at any time, under those con-
ditions. And it could prevent an accident.
which otherwise might have occurred, on
a highway, too.

The thing is: Some people are going lo
get radar detectors for the purpose of
seging il they can baat the law, whether
they're legal or not, A law-abiding driver,
of course. does not need them. Ang other
pecple are going o try to beat the speed
laws without radar detectors. just as they
did belore the devices existed. But having
radar delectors means slowdowns that
might prevent accidenls and save livas.
So. reluctantly. i vote in tavor of radar de-
tectors.

GUS WARD,

Hoboken, NJ R-E

CALL NOW
AND

RESERVE
YOUR SPACE

$550 for a 6X frequency insertion.
Reaches 211.387 readers.

Fast reader service cycle,

Short lead time for the placement of
ads.

» We typeset and layout the ad at no
addntionai charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mall materials
to: mini-ADS. RADIO-ELECTRONICS.
200 Park Ave South. New YoOrk, NY
10003,

B |

2300 MHz DOWNCONVERTER kb

| tor Amateur microwave recepton. $35.00 |
postpaid. Highest quality components.

| Send SASE for information filled catalog
of othar tOnverter kits. preamps, acces-
sories and parts. VISA and MASTERCARD
accepled.

SMP - Superlor Microwave Products, Inc.
PO Box 1241 Vienna, VA 22180 |
1-800-368-3028 1-703-255-2918

CIACLE 76 ON FREE INFORMATYION CARD

biccd i VAL ELN LI T
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The Microbutter Il 1s an inteingent butiered paral-
lel printer intertace foc the Apple Il computer. The
Microbuter Il inciudes 16K of on-board RAM so
the computer does Not have 10 w Bt IOF 1he printar
to finish badore Conbinuing with other Crocessing.
Butter size i % expandable to 32*(
using ndustry siandard 64K RAM chips. The
Microbisier Il v compatibie wilh Applesolt, CP/M,
and Pascal ard inchudes advanced high resolution
raphics print fouUtings for The Epson MX-80 with
raphtrax, Anadex. IDS Paper Tiger, NEC Pro-
writar, &8 well as compiets print loematting fea-
tures. The MiCrobuMer Il is avadlabie jor $254.

Contacl: Practicsl P-‘?hemls. Inc., 31245 La
Baya Dr,, Westlake Viliags, Calif. 01362 (213}
706-03739.

CIRCLE 28 OM FREE INFORMATION CARD

MInADS

THE MEAN LITTLE KIT
New compact kit of electronic toots. In- |
cludes 7 screwdrivers. adjustable wrench.
2 pair pliers, wire stripper. knife, align-
mant lool. stainless rule, hex-key set, |
scissors, 2-flexible fies, bumisher,
soldening iron, solder ard, solder and de-
soldering braid. Highest quality padded
Zipper case. Send check or charge Bank-
Aamerticard, Mastercharge, or American
Express The JTK-6 sells for $50.00.

CIRCLE 29 ON FREE INFORMATION CARD

MICROWAVE Tv ANTENNA
» Tunes 2100 MHz to 2600 MHz
» & Month Warranty
» Complete System as Plctured
{Stand Not Included)
Microwave TV Education Manual

$169.00
$16.25

| Subscription TV Education Manual 14.95

PLANS AND KITS AVAILABLE

Infarmation
Package on
elevision and
Video Products:
$2.00 {Refundable)

Send Check or
Maoney Order to: |

ABEX
P.0. Box 26601-RE
San Francisco. CAS4126

Please Note:

e Callf Aesidents
Add 6% tax

& A0d 5% for Shipging.
Handling. and
Insurance

+ Dealar Inguiries
welcome

CIRCLE 27 on FREE INFORMATION CARD |

| Complete Kt for $39.50. FREE CATALOG

ULTRASONICS
BUILD IT YOURSELF |

There arg hundreds of uses for this ul- |
trasonic control kit, ranging from home
security systems to automatic garage door
openers, turn hghts on before entering a
room anc tum them oif after you leave;
AUTOMATICALLY. The uses are hmited |
ornly by your imagination. Model LJL-324.

Schematic and Parts List is $2.00 or a

Control Electronics, Inc., P.O. Box 9305,
Wiimington, Delaware 19809 {302) 764-
5514

CIRCLE 750n FAEE INFORMATION CARD
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Now the stars are

Your iavof[l: B2rS_are coming off the satellites right now in
one of inegreaiasi Selections of family and adult entertainment
ever oftlered And now there’s a new satellite receiver System
that puts it p!l within your reach - at a price that's witin reach.

The new Heathkit Earth Station

It includes a 3-meter Satellste Anternna with a single-axis
adjustable mount that lels you direct your antenna lo receive
signals from the entire satellte arc. It's a heavy-duly. commer-
cial-guality antenna. made by Scientific-Atlanta and designed for
:ong. rehable performance

Specal Love-Voise Amplifrer and Down-Converter converts
signals 1o 500 MHz band lor fransaussion on ordinary TV cable

The Receiver teatures electronically-synthesized luning for
stable, drift-free reception, and 24 channel Selections lor a broad
varety of programming. It even includes a special Zenith Space
Command Remote Control so you can change programs without
leaving your easy chair.

Special Earth Foundation Kit anchors your antenna firmly to
withstand winds of up to 100 mph.

Unique Site Survey Kit
You can trust Heath tc do it nght. The first Step n establishing
our Station is the purchase of a special Site Survey Kil thal
includes everything you need 10 determine a Clear line-of-sight
to the sateilites. So you know your location is correct before you
buy the Station

Easy-to-follow, step-by-step assembly

Like all Heathkil products. the Satethte Earth Station Includes
a ciearly written manual that guides you every step of the way
through assembly and installation. And over-the-phone
assistance is atways available

*

"

within your reach

Movie Stars
Concert Sta

Sports Stars

For complete details and prices on the Heatnkit Earth Stalion
and 400 other electronic kits for home. work or play. send today
for the 1ates! free Heathkit Catalog or visit your nearby Heathkit
Electromic Center.”

Send for free catalog
Write 1o Heath Co., Dept. 020-858,
Benton Harbor, MI 49022

Visit your Heathkit Store
Heathkit products

are displayed. sold

and serviced at 56

Heathkit Electronic

Centers in the U.S, See

your tetephone white

pages for locations.

~Heathit £

viewing of same Satellite TV channels may requlre the customer to abtair
permission fram. or make payments lo. 1he programoung company. The cusiomer
15 responsible for compliance with all local. state and federal gavernmenial laws
and regulations, Including byl not imited to construction. placement and use. Far
use anly in Continental U.S.

Heathkit

IO D¢ POTANGN
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SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITCR

= [ =—]) AND TRANSLATOR - = =
[ 2 L oLy ra we Lo - [ ol
i m,“.o.’, o0 [_‘,,c |
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-

A frequency translator that can shift signals from the Ku to C band has been unveiled
FREQUENCY by Lel\cllFI Cgrnmunications Inc. The unit, mode! DC 12/4. (see photo) provides block
TRANSLATOR down-conversion of the entire 11.7- to 12.2-GHz band to the 3.7- to 4.2-GHz range.
INTRODUCED  with the unit online, C-band receiving equipment is immediately converted for Ku-
band use. The unit can also be used to downconvert a Ku-band video signal to an
unused channel in a 24-channel C-band TV receiver.

The frequency translator interfaces direcily with a 12-GHz LNA and 4-GHz receivers
or converters. LNR won't reveal the price yet. but it calls the unit an "economy’’ model.

{LNR Communications, 180 Marcus Blvd., Hauppauge, NY 11787).

HOME  ATAT and CBS will begin running a videotex test later this year, with the Bell System
INFOR MATION contributing communications facilities and hardware. while CBS offers software. Un-
like teletext trials, this experiment will not be transmitted via TV signals; rather, the
TEST test will run via a telephone system in a community still to be chosen. The information,
however, will be seen on a TV set augmented with special receiving equipment.

The software for the test will come from CBS's immense library of information. in-
cluding some material from CBS News. More substantial, however, will be the informa-
tion developed from the large number of magazines that are published by a CBS sub-
sidiary, including Fiel/d and Stream, Audio, Road and Track and other automotive
magazines, Woman’'s Day. and Worid Tennis.

The test will probably also give participants the opportunity to shop at home. CBS
also owns Columbia House, a direct-marketing company best known tor its book and
racord clubs. By using those facilities, test households could order items Just by
pushing some buttons attached to the retrieval equipment.

The test with CBS marks AT&T's second major actlvity in home information retrieval.
Last year, ATAT hooked up with Knight Ridder Newspapers for an experiment in
suburban Miami. That test will be expanded in 1983 to a full commercial service in
Florida, offering customers the opportunity to link their TV sets and telephones into a
sophisticated information and tele-shopping service.

SATELL'TE Program:\er(s"continue tr%find new shows and projects to baam aloft. Among the latest
services heading skyward are:

PROG RAMMlNG MNational Consumer Electronics Showcase, a series of @ight hour-long shows fea-
turing product demonstrations from various consumer electronics makers. The shows
will run on Satcom | transponder 21, with each program highlighting different types ot
products, such as personal communications devices (telephones, CB radio}. audio
equipment. electronic games, video and TV devices. and home computers.

Cable News Network CNN2 is adding a “headline” channel, which will feed brief
highlights of news stories on a more rapid basis than the current CNN service. The
abbrievated version will be transmitted aboard a Warnar-Amex Satellite transponder.

ESPN, the all-sports channel, and ABC have worked up a deat which would mean
that some of the sporting events carried by ad-supported ESPN will become pay-TV
shows. That could mean the shows will be scrambled.

Post-Newsweek Productlons will produce two new programs, a children’s series
called “Jungleton Junior High' and a late-night satirical variety show, “"The George
Frankle Half-a-Comedy Hour.”

Home Theater Network has moved back to Satcom | Transponder 21. and is again
transmitting from 8 p.m to 2 a.m. (eastern time} every day of the week. However, by late
Spring 1982, the last three hours of tha feed wiil again be moved to another trans-
ponder to make way for the Weather Channel, due to start up in the next few
months. R-E

WWWwW americanradiohistory comm


www.americanradiohistory.com

“No one else
gives you
as many
functions in
a handheld

Now you can
move up to
Fluke?

Weve gol great news for peaple
who've tevn hobding outl for o lugh
vpsdity. higgh performenece DAM in g
nushrie price: Floke's new nine
lonctiomy vl ) H1 B now avinbibk:
i sefert chatronics supply Sones

Winhy i anepestesd TLS, price ol only
L2100 suml feotines you st tod Wy
other leanlhelkd DMM. the 12D & o
exceykrmel vidoe, s why

Lamfle Lesel and yumminuity
testhe: A msld toessaver for
tremibhesboetinge jasaive circmés me peb’s
calles, reliay puineke sod the ke ‘T
1raM e o switchschy ke andibke
tonwe il visiod syribols o bt
iy ar g kel

INrect wopestiure readings in
'C: Usad with amy Ky

therimeymiphe, the D8 delivers ully
cnrreatad reamlings in °C from
ArC i+ 136°C, for clwckim
Twaation: sirml refrigert i sstems

Ieak Turbd fosotune caphumes
tmnsleals: A duxt torm nwosry in
the DR coiures aand ol the sk
resln of a onmtor Sarte e coment,

And atnmas 10195 Ixeac che nvunacy.
o dnetance, 2 nishire e R
Ixutery, afity-hsigred 1=t bgmbs aowl i
ame year (5rs o bbee wiranty, A
full Line: of acexaea s s salso avankible
o extid the measurement sxgsitnlites
of your DMVM,

Ask vourr shegaker sdusn the
jrverfol, versaibe DR amd the sesdt ol
Fluke's new Serkess 1) line of low-oost
il manhimelers

leader in DMM’s.
Now we've designed
one for you.

If your dealer doesn't carry Series 13
Multimeters yet. call this numixer, We'll be
happy 10 tell you who does. 1-800-426-9182

*Suggested US. list price
techmical data cirele No. 74
1053-8/1) 804

2 E 1 ’ b ]
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EQUIPMENT REPORTS

Simpson Model
. 467 DMM
:.I'_‘.

CIRCLE 101 ON FREE INFORMATION GARD

THE SIMPSON ELECTRIC COMPANY (%3
Dundee Ave.. Elgin. IL 60120) is famil-
iar to most electronics technicians. That
company. long a manufacturer of high-
quality test instruments. has introduced

1SIMPSON

a new DMM—the mode! 467. The unit
is loaded with useful features.

The meter is housed in a rugged plas-
tic case. The readout is a 3%-digit LCD
display: it has a few special features.

which we'll discuss later. Pushbuttons.
which arc used for all but one of the
controls. are large enough. and spaced
far enough apart. to allow for easy use.
The panel is color-coded. making it casy
to find the function you want. The test
leads connect to the right side of the

case—where they are out of the way.
The instrument meets every specifi-
cation of the Underwriters Luabora-
tonies: there is no exposed metal any-
where. The test leads have recessed
jacks. protective collars near the test
probes. and are made of heavy wire.
The probes themselves have sharp
points. Alligator ¢lips can also be at-
tached: they screw on so that they won't
fall off at the wrong time. Power for the
meter is supplied by a single 9-volt bat-
tery. Battery life is claimed to be 300
continied on page 26

GET THE SAME VIDEQ TRAINING
_THE PEOPLE AT SONY GET.

you can be trained by Sony even if you And learning through video can be done at
aren't cmploycd Sony. Your own pace. in the convenicnce of your home,
Because \I-trc making our vast library of train- shop or s:,cﬁa L. Reviewing is quick and easy. And
ing videotapes mvailable to you. The very tapes that the Lapes are always available for reference.
teach our own engineering, service and sales personnel. Send for your catalog, which lists more than
The tapes cover the products and concepts of

RADIC-ELECTRONICS

Lo
'

video and its related technologics. You can learn Lhe
basics of video recording. Color systems.
Digital video and electronics. Television

production. And more.

Plus you ¢an learn how 1o service
cameras.V TR, and other video products.
As professionally as Sony does.

sarepm- -
ol—_

The ta
duced entire]
Sony and conlzun
up-to-the-minute
information. They
communicate clear-
ly and simply. And
some of them are
even programmed for
interactive learning.

CIRCLE 37 ON FREE INFORMATION CARD
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250 titles. In your choice of 3/4” or 1/2” formats.

Write Seny Video Products Com-
pany, Tape Production Services.
700 W. Artesia Boulevard,

Compton, California 90220,
Or call (213) 537-4300.

Of course. theres no
obligation. Except the
obligation you have to
yourself: o find out
about the best train-
ing available in

one of the couniry’s
fastest-growing,
most lucrative fields.

SONY.

Video Communications
Scwry b o . trademark of Somy Comp

iy
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NEW YEAR

» SEE0WE«|

New Portable Digital
Capacitance Meter

MODEL 130
DIGITAL MULTIMETER

RAANGE ACCURACY
DC YOLTAGE
[ 200mv, 2v, 20v, 200v, 1000v | 5% |
AC YOLTAGE
| 200mv. 2v. 20v, 200v, 750v ||
DC CURRENT

[ 2mA, 20mA, 200ma. 2000mA, 104 | 2% |

AC CURRENT
| 2mA, 20mA, 200ma, 2000mA, 104 [ 3% |

CALL FOR RESISTANCE
OUR PRICE | [2002 2«0.20x0. 200k, 20M2 | 5% |

EHITACH]

@ Non-Linear Systems

—

FLUKE]| | HICKOK

VIZ naa TRIPLETT

PORTABLE MS-15
OSCILLOSCOPES

BATTERY OPERATED

@) Non-Linesr Systems
Single Trace 15MHz

Call For Qur Prices

MS-245 : MS-230
Ousl Trace 18 MHz Ousl Trace 30MHz

@ PHILIPS WESTON

@ o J PRECISION

LEADER| [ [oo=<

New Sweep/Function Generator
G M
¢ FOur rabnnents n one

0 QOneYator, Duite DRMIYEIOY
one-Durl penerator

* Covers D O2Ne-2MH;

*« 1000 1 Wrer range

* Low-caahorbon HQR Borur 3ty
outputy

* Treww 390 ateruator ol
et Conirol

* erngl ey g K ywaers

* Tore-buryd oUW 1B ront panel OF
.lwmf uw"".”

E.i-DATA PRECISION

e

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE
& 800-223-0474 =)

¥-1518 15 MMz Single Trace
¥-1528 15 MHz Dusl Trace

V-202 20 MHz Dual Trace

maweer= (@ HITACHI

V-302B 30 MHz Dual Trace

V-352 35 MHz Dual Trce =3

V-5508 50 Mtz Dusl Trace,
Dual Teme Base

¥-1050 100 MHz Dusl Trace,
Dusl Time Basa

Calt For
Special Intro
Prica Offar

54

WEST 45th STREET, NEW YORK, N.Y. 10036
IN NEW YORK STATE 212-887-2224

We carry a full line of multimatars, oscilloscopes, frequency countars, audio and
RF generatOrs, power supplies and accessories,

Just call our Toll-Free number and one of our experts will answer all your
quastiona about test equipment.
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EQUIPMENT REPORTS
continied from page 24

hours with alkaline batteries.

The meter has all of the standard
DMM functions and will give true RMS
voltage readings. 1t measures AC and
DC voliages in five ranges from 200 mil-
livolts to 1000 volts full-scale. Current
{AC and DC) is measured in five ranges
from 200 microamps to 2000 milliamps
full-scale. Resistance is measured in six
ranges from 200 ochms to 20 megohms
full-scale.

Accuracies for the functions are 0.1%

for DC volis: 0.5% to 5%. depending on
range, for AC volts; 1.5%. up lo | kHz.
for AC current. and 0.5% for DC cur-
rent. For AC inputs. the frequency re-
sponse of the meter is 20 Hz to 5 kHz.
All inputs are protected against Over-
loads. with a dual-fuse system (a 2-amp
fuse and 3-amp {use in series) used for
the currenl ranges.

Now for some of the features that set
this meter apart from others: One of the
problems with DMM’s is that they are
almost useless for making adjustments
that require finding a peak or a null.
That’s easy to do with an analog
meter—you just watch the needie
swing. Simpson’s solution is the addition

The POWERACE 102
All-Clrcuit Evatuator Is Just thal,
and at a remarkably low price.
And Its pulse detection with
memaoty pius logic Indicators
constlitute a bullt-in logic probe.

elements have 1680 solderless.

to 1B 14-pin DIF's. And they alsc
accept fransistors, and discrete

POWERACE 104
Generdl-pUuipose modei lor

POWERACE 102 breadboarding

plug-in tie points and wlll hold up

COMPLETE DIGITAL PROTOTYPING
LAB FOR UNDER $150.

components with
leads up to 032"
dia. Breadboard elements are
mounted on ground planes . ..
ideqal for high-frequency and high-
speed/iow nolse clrcuits.

* Regulated power supply with
S5VDC @1 amp. s 3 logicindk
cators e 2 logic switches e 4
data switches * Clock generator
e One-shot pulse generator

Call Toll Free 800-321-9648 for the name ol the distributor nearest you.
In Ohlo, call coliect (246) 354-2404.

Check out the rest of the POWERACE family:

A P PRODUCTS INCORPORATED

prototyping all types of Cir-
cuits, Variable 5 to 415 VDC.
POWERACE 103

Triple-ocutput power supply for
prototyplng both linear and
digltal circults. 5 VOC and

Menior,
216] 354-211
- B10-425-2250

In Ewrope contact & P PRODUCTS GmbH
Baeurniesweg 21 « 27031 Vil 1 « W Germarnry

= 15 VDC,
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of a bar-graph display to the read-
out. Located just below the 3% digit
numeric display. the LCD bar-graph
display reacts instantly to changes. To
find a peak. for instance. just adjust for
the lengest bar display. If the reading
goes off scale. an indicalor will appear to
the right of the display. In that case.
simply switch 1o a higher range. To find
a null. simply look for the shortest bar,

Another of this meter’s features is the
PEAK HOLD function. That is used to
display the values of sudden peaks or
surges of voltage or current that might
be 100 short in duration for you to no-
tice. In compiex waveforms. either
positive or negative peaks can be read
simply by setting the polarity switch
{located under the PEAK HOLD bution) to
the appropriate polarity. That feature
can be invaluable when troubleshooting
circuits with transient problems.

There is an audible tone for resistance
and continuity tests. That speeds up
continuity testing. since you don’t even
have to look at the meter. The display
also gives you a visual indication of con-
tinuity. as well as a readout of the actual
resistance. The tone is activaied by
pushing in the OHms {indicated by a
Greek omega) and the AC bultons at the
same time. The buttons providing
audible indications are indicated by a
musical note on the front pancl.

The model 467 can also be used to
determine the absoluie value of a pulse.
Set the meter up to read resistances.
using the 200k range. and connect the
probes across the circuit, Any pulse of
morc than 50 microseconds duration.
with an amplitude of more than 0 4-volts
DC. will be detected: the audible indi-
cator can be used with this function
also. A reading. as well as the polarity of
the pulse will be shown on the display.
The amplitude of the pulse can be found
by using a chart in the manual.

The bar-graph display is useful for
more than reading peaks. You can use it
1o find the voliage of a very-low-fre-
quency signal. say the output of aslowly
tming servo-motor. Set the meter up
for DC volts and connect the leads
across the servo-motor’s output. The
bar-graph will fluctuate between the
positive und negative peaks. with
voltage and polarity shown by the read-
out. To get the peak voltage. just push
the PEAK HOLD bulton. The peak read-
ing. with its polarity. will be held on the
numeric display. but the bar-graph dis-
play will continue to follow the signal.

The meter can also be used as a logic
probe for use with digital circuits. There
are indicators on the dispiay for that
purpose. A chart in the manual tells
you what the varous indicalors mean.

To test a circuil for a suspecied tran-
sient problem. set the meter Lo read re-
sistance. using Lhe 200 OHM range: also
set the polarity switch to "+."" Auach

coniinued on page 32
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If you can beat these prices,
you must have a brother-in-law
in the business.

16 K RAM KITS 13.95 APPLE SOFTWARE APPLE HARDWARE

Se1 0l B NEC 4116 200 ns

GUARANTEED ONE FULL YEAR MAGIC WINDOW Word Processor  8§3.00 VERSA WRITER DIGITIZER 249,00
MAGIC WAND 27500  ABT APPLE KEYPAD 119.00
WORDSTAR 259.00  MICROSOFT Z-80 SOFTCARD 299.00

DISKETTES MAILME RGE{Rea WORDSTAR) 90.00  MICROSOFT RAMCARD 159.00
SPELLSTAR{Req WORDSTAR) 169.00 avi

ALPMA DISKS* 21.95 e 19900  YIDEX 80 x 24 VIDEQ CARD 299.00

VIDEX KEYBOARD ENHANCER 99.00

PFS PERSONAL FILING SYSTEM  79.00

SINGLE SIDED. CERT DOUBLE DENSITY NEC 12" GREEN MONITOR 199.00
PFS REPORT GENERATOR 79.00 o
é?,}miﬁgeg%:ggsalﬁgAgox OF 10. ASCH EXPRESS Terminal Program 59,95 g:::g }3 :g:gggggfeﬂ} ggggg
LM P oomm Software 89.95  SANYO 13" COLORMONITOR  469.00
M1 FTFORTRAN 1€ ;
MERS ATIAC U MICROSOFT COBOL S5000  So A0 BOARD INTERFAGEI 135,00
OB MASTER 3.0 17900 ¢ iTH 137 HI-RES.Green MON. 13900
MD 52501, 10, 16 26.50 VISICALC 3 3 169.00
MD 550-01. 10, 16 44.50 3!2!3%3' ‘lgg-gg
MD 577-01. 10, 16 34.80 .
MD577-01, 10, 16 4560 CCa DATA BASE MANAGER 99.00 CPIM SOFTWARE
FD 22 OR 24-9000 16.00 A-STAT COMP STATISTICS PKG 119.00
£D 32 OR 34-8000 4560 MICROSOFT BASIC-80 299.00
MICROSOFT BASIC COMPILER 315.00
ROl 8 MODEMS MICROSOF T FORTRAN-80 369.00
PEACHTREE SYSTEMS CaLL
PRINTERS NOVATION CAT ACOUSTIC MODEM 14500  MAGIC WAND{Requires CP/M* )  275.00
NOVATION D-CAT Direct Connect  165.00 WORDSTAR(Requires CPIM® } 325.00
ANADEX DP 9500 1 265,00 NOVATION AUTO-CAT AUTO ANS 21800 MAILMERGE(Requires WORDSTAR) 110.00
ANADEX DP 9501 1295.00 NOVATION APPLE-CAT 349.00 SPELLSTAR{Regulres WORDSTAR) 199.00
CENTRONICS 710 765 00 UDS 103 LP DIRECT CONNECT 175.00 CALCSTAR 239.00
C-1TOH 25 CPS PARAL LEL 1440.00 UDS 103 JLP AUTO ANSWER 209.00 DATASTAR 249.00
C-1TOH 25 CPS SERIAL 149500 D C HAYE S MICROMODEM I1{App1e)299.00 SPELLGUARD 233.00
C-ITOH 45 CPS PARALLEL 177000 D CHAYES 100 MODEM{S-100)  325.00
C-ITOM 40 CPS SERIAL 187000 D.C.HAYES Smart Modern{RS 232) 249.00
C.ITOH TRACTOR OPTION 195.00 LEXICON LX-11 MODEM 109.00 CPIW IS 2 fegistered Irademark of Digrial Research,
EPSON MX-80 SCALL
EPSON MX-BO F/T SCALL
MX-100 GRAPHIC . g = A p
A a1 ) AL We built a reputation on our prices and your satisfaction.
ID5-445G PAPER TIGER 779
:32—160(3 E:igs ;:ggs 943? 00 We gudrantes everyifung ae sl tor 30 days. I anyltng I8
E e arong. jusl retuen the (lem and we'l make il right, And; ol
NEC SPINWRITER 3510 Ser RO 219500 T 11 pay e ERTie A
NEC SPINWRITER 3530 Par. RO 2195.00 fa -
NEC SPINWRITER 7710 5er.RC 264500 We acce0t Visa and Masief Card on all orders COD orders
NEC SPINWRITER 7730 Par RO 2645.00 accecled up 1o 5300 00

NEC SPINWRITER 7700 D Sellum 2795.00 Please 200 52 00 for standard LIPS shippng and handling

NEC SPINWRITER 3500 Sellum  2295.00 o Qroers ynder 50 Dounds. delivereq o the Continental U.S,
CKIDATA MICROLINE 80 369.00 Calt us lot SheDPInG Charges on items (At weigh more than 50
OKIDATA MICROLINE B2A 549.00 pounds Faregn. FPO and AP orders Please ada 15% ko
Ok IDATA MICROLINE 83A Ba9. shipgng Calilornia msdenis a0d §% sa12s [
CKIDATA MICROLINE 84 1199,

OUME 9/45 2149 00 The prices Quoted ate Onty valig fot Stock on hand and Il
MALIBU 200 DUAL MODE 2695.00 prices are Subject 10 Chanpe wihoul nonite

APPLE QGAME SOFTWARE

POOL1 S 29.95 [ =]

ALIEN RAIN {AKA GALAXIAN) 20.95

SNOGGLE (REQ JOYSTICK) 27.95

RASTER BLASTER 24.95

APPLE PANIC 24.95 31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362
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“I1 youre going tolearn
electronics, you might
as well learn 1t right!”

“Don'’t settle for less.
Especially when it comes
to career traiming. .. because
everything else in your life
may depend on it. That’s
why you ought to pick CIE!I”

WwWwWw americanradiohistorv comm
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You’vc probably sccn ad.
vertsemcents from other
clecironics schools. Maybe yon
think they're afl the samc.
They're not?

1E ia the largent indepen-
dent home staity school in the
world that specializes ¢cxelu-
sively in clectronics.

Mect the Flcetronics
Spccialists.

When you pick an €lectronics
school, you're getting ready to lnvest
some time and moncy. And your
whol¢ future depends on the educa-
tion you sct in return,

at's wliy It makes so much
sense to go with numberone . . .with
the specialists. . . with CIE!

There's no such thing as
bargain education.

If you talked with some of our
duates, chances are you'd find a
ot of them shopped around for their
tratning. Not for the lowest priced
but for the best. They pretty much
knew what was avallable when they
picked CIE as npumber one.
We don’t promise you the moon.
We do promise you 1 proven way to
build valuable carecr skills. The CIR
faculty and staffl are dedicated to
that. When you graduate, your di-
ploma shows employe rs you know
what you're about..ggoda}‘. it's pretey
hard to put a price on that.

Becausc we're special-
ists, we have to stay
ahead.

At CIE, we've got [ﬁeluon of
leadership to maintain. Herc are
some of the ways we hangonto It . .

Qur step-by-step learning
includes “hands-on™
training.

At CIE, we believe theory is
important. And our fammous
Auto-P nmed® Lessons teach
vou the principles in logical steps.

But professionals nead more
than theory. Thats why sonic of our
courscs traln you to use tools of the
trade Hke a 8 MHz triggered-swcep,
solld-state oscilloscope you bulld
voursglf—and nse to practice trouble-
shooting. Or a Digital Lenrning
Laboratory toapply the digital theory
esscntlal to keep pace with electronics
in the cightics.
Our specialists offcr you
personal attention.

Somctimes, you may even have
a question about a specific lesson.
Fine. Write it down and mall it in.
Our experts will answer you
promptly in writing. You may evcn
get the specialized knowledge of all
the CIE specialists. And the answer
you get becomes a part of your per-
manent reference file, You may find
this even better than having a class-
room teacher.

Pick the pace that's right
for you.

CIE understands people need
to learn nt their own pace. There'sno
ressure to keep up. . . no slow
earners hold you back. Ifyou'rea
beglnuer, you start with the basics.

Associate Degree

Now, CIE offers an Assoclate in
Applicd Science Degree In Electronics
Engincering Technology. In fact,
all or most of every CIE Carcer
Course is dircctly creditable
towards the Assoclate Degree,

If you already know some elec- Scnd for more details
tronics, you move nhead to your and a FREE school
own level catalog.

Enjoy the promptness of
CIE’s “same day” grading
cycle.

When we receive your lcsson
before noon Monday through Satur-
day, wc grade it and mail it back —
the same day. You find out quickly
how well vou'se doing!

CIE can srepun: you for
your FCC Licensec.

For some electronics jobs, you
must have your FCC License. For
others, emplovers often consider it a
mark 0 your favor, Either wav, it's
gove rmment-certfied proof of your
specific knowledge and skills!

More than half of CIE's courses
prcpare you to pass the government-
administered cxam. In continuing
surveys, ncarly 4 out of 5 CIE grudu-
ates who take the exam get their
Licenses!

Matl the card today. If It's gone,
cut out and mail the coupon. You'll
get a FREE school catalog plus com-
Rlctc information on indcpendent

ome study. For your convenicnce,
we'll try to have a CIE represcnta-
tive contact you to answcr any ques-
tlohs you may have.

Mail the card or the coupon or
write CIE (mentioning name and
datc of this magazine)at: 1776 East
17th Strect, Cleveland, Ohlo 44114,

1ClI
u

Cleveland Institute of Electronles, Inc.

1776 East 17th Streat, Ceveland, Onic 44114
Accredited Member Netional Homa Study Counci)

. OYES...| want thc best of cyvervthing! Send me my FREE CIE achool
calalog — inciuding details about the Associnie Degree program = plus my FREE
. packafe of home study information. RE.T
. Print Name
Address. Ap
. Chy
B se Zip
. Age Phone {arca code )
Check box for G. 1. Bill information: [ Veweran 1 Active Duty
§ MAIL TODAY?
[ |
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EQUIPMENT REPORTS
continned from page 26

the leads across the circuit. and with
continuity indicated. push in the PEAK
HOLD button. Note the reading on the
meter. and leave it alone for a while.
Check the meter later: a higher reading
means that a transient has occurred.
While the mcter's current range is
more than adequate for most applica-
tions. it can be extended 0 200 amps
using an accessory “‘amp <lamp.” One
of the uses for that accessory is measur-
ing the current surge drawn by a piece of
line-operated equipment at lum-on.

Without the accessory. thal measure-
ment would be beyond the capabilities
of this. or almost any other instrument.

A small. but very complete. instruc-
tion manual is included with the instru-
ment. It gives complete delails on every-
thing we’ve discussed. plus a lot more.
Included are 2 full circuil description
and servicing information. Varous
functions are illustrated by charts. mak-
ing them very easy Lo use.

This is a typical Simpson instrument.
featuring  high-quality construction.
good accuracy. and easy use. both in
the field and on the bench. The mode!
467 sells for $257.00. R-E

CIRCLE 101 ON FREE INFORMATION CARD

Design of Qigital Srsiems + 32 rolumes

AQYANCED COURSE
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ELECTRA

OYERALL
PRICE

3500

EASE

OF USE
TRUCTION
MANUAL

m/ YALUE

1]2]3]4]8]6)7|8

w"ti';,#/

GREATER OPERATING RANGE AND SMALL.-
er size seems (o be the trend at Electra
Company. well-known for its scanner
radios. and now a line of condless tete-
phoncs. The newly introduced Freedom
Phone 3500 is the smaliest cordless
phone that I've seen todate. It measures
amere 234 % 5 % | inches,

The unit 1s extremely easy 10 use. Op-
eration is controlled by a convenient
thumb switch on the handset. That
switch has three positions—OFF.oN and
TALK. When the switch is in the oN posi-
tion. the uvnit is in a standby mode.
awailing incoming calls. Wheniit is in the
TALK position. full-duplex operation
(just as with a standard telcphone) is
possible,

Dialing out is done using a {2-key.
Touch-Tone-type keypad. A unique fea-
wre of that keypad is the RE-maAL key.
Pushing that key automatically re-dials
the last telephone number entered. The
only other control on the handset is the
three-position volume control. That lets
you set the handset’s volume 1o accom-
modate the ambicnt noise conditions.
Two LED indicators on the handset let
you know when the unit is in the TALK
mode. and inform you of a low-battery
condition: the handset uses nickel-cad-
mium batteries. A collapsible whip an-
lenna on the handset measures 10V
inches long when fully extended.

The only control on the base unitis a
CALL button. which is used to signal the

continied on page 97
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® Holds Soldering Iron safely @ Sponge padcleanstip
@ Organizes Solder, Tools, Accessories g

@® For Factory, Lab or Home (

*Tocis not i ncluded. Avaliable separately
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(SOLDER AID

OX Machine & Tool Corporation
3456 Conner 8t., Bronx,N.Y. 10478 U.8. A,
Tel.(212) 994-6600 Telex 125091
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NEW IDEAS

Measuring Voltage with a Frequency Counter

AMONG THE REASONS FOR THE POPULARI- | voll will result in a change in the output
ty of the 335 IC ure its capabilities for | frequency of 10 Hz. That will happen
being used as an inexpensive free-run- | when the combined resistance of R3 and
ning astable multivibrator. squarc-wave | R4 adds up o 1.2 megohms.

NEW IDEAS

This colump is devoted 10 new idens,

generator. or signal source. The fre- The circuil is Fairly simple. and it can clreuils. device applicalions, construc-
quency of the oulput from pin 3 of that | be built using any construction tech- tion techniques, heiphul hints, ete.
IC is determined by the voltage input to | nigue. For best stability. locate resistors . "‘"'ﬁl‘l‘g"s'ws"é;”fn”:zal'i'i%ﬁ“ &‘ﬁ::'e
pin 6. It can be shown experimentally | R1-R4 and capacitor C1 as close 10 the o denateh e ] oWl 324 EloSS0 o
that the relationship between the volt- | 535 as possible. [Fstability is still a prob- Work Cenler, having & value of $49.95,
age inpul and the frequency of the oul- | lem. bypass pin 5 10 ground using a it combines "‘.i" ddwboa;d1£°|zmr'
put is linear. provided that the input re- | 0. 1 uF capacitor. _ g:g,g‘f;g‘w‘}"gé‘:gmm ke
sislance is large enough {at least 500.000 Tu calibrate 1he eircuil. connect the the sole diacration of Ihe edilorial staft
ohms). Because of those chamcteris- | oulput to a frequency counter. short the of Radio-Electronics.

tics. il is possible 1o use a 555 IC 1o build | voltage probes together. and adjust R2
a voltage-to-frequency converter. such | until the reading on the frequency
as the one shown in Fig. 1. With that | counter just changes to00 Hz. Then, use
converter. a standard frequency coun- | the voltage probes 10 measure ap accu-
ter can be used to measure voliages di- | rate 5-volt source and adjust R4 until the
reclly over a limited range of from 0105 | frequency counter reads S0 Hz. Repeal
volis. {The range is limiled by the $volt | those adjusiments unlil the frequency
power supply to the oscillator.) counter reads 00 with a G-voli input and
In the circuit. the 555 is wired as an | 50 with a S-volt inpul. To read voltages
astable multivibralor. Resistor R2 is | greater than § vollts. a voltage-divider
used 10 determine Lhe oulput frequency | network or attenuator will have 10 be
when Lhe inpul Lo the circuit {the voliage | used. When measuring very low volt-
measured by the voliage probes)is zero, | ages. remember that Lhe circuil sources
Resjstor R4 is a scaling resistor and is | a few microamperes: that may throw off
used to adjust the oulput frequency so | some readings slightly.
that a change in the input voliage of | | —Burjor T. Santoke

| agree 10 Ihe above lerma, and grant
Radio-Eleclronics Magazine the right
to publish my idea and 10 syb3sequently
republish my (dea in cellections or Com-
pilations of reprinis of similar articles |
declare that the altached idea ta my
own Original material and thal its pubi-
cation does nol violate any other Copy-
right. | also dectare that this material
had not been previously published.

Titke of Idea
_Signalure
Print Name Date
FIG. 1 l_
b= = Street

3 Ci Slale ZIP
= ty
]
[V
5 Mail your idea along with [his Goupon
'i." 10: New ldess Radio-Electronics.
w 200 Park Ave. South,
(o) New York, NY 10003
&) f fhad ey home computer do my taxes, It cheated the governnient ot of
i ten thousand bucks and ser @ up as the fall guy.”
34
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HITACHI DC-15MHz LOW COST HIGH
SINGLE-TRACE PORTABLE FREQUENCY COUNTER
0SCILLOSCOPE AT
THIS LOW LOW PRICE O EI DI MAAAAANIGA

SUPPLY HOU E'

8 CHANNEL SCOPE

MODEL ND. DM-7

MULTIPLEXER, DM-12 ;“ﬁ:;.;..;,j;:wn B
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HOBBY CORNER

How one hobby can benefit another
EARL “DOC" SAVAGE, K45DS, HOBBY EDITOR

ONE REASQON FOR THE WIDESPREAD IN-
terest in electronics s that it touches
almost every aspect of madern [ife. It
comes <lose 10 being the universal in-
gredient in all our activities, whether
it's work or play.

Over the years. we have presented
electronics projects relating to many
areas of interest, We have never, how-
ever, talked about how electronics can
be applied to what is probably the most
popular hobby of them all—stamp col-
lecting. This month’s project will correct
that onission.

Recently. | moved inio a new house.
During the move. | went through—and
at least partially sorted—the accumula-
tion of treasure and junk that one ac-
quires over many yecars. One of the
things | came aeross was a small box
with a window. several knobs, and a
irailing AC cord.

It took me a few moments 10 remem-
ber what it was—an electronic water-
mark-detector that I had built long ago.
For the benefit of those who have never

collected stamps. let me say that the
presence (or absence) of a particular
watermark can be quite significant. It
can be the crucial factor in identifying a
particular stamp that has onc or more
look-alikes, and can determine whether
a stamp is worth ffty cents or fifty
dollars.

Holding a stamp up to the light will
seldom. if ever, show a watermark be-
cause of the presence of the colored ink
used to print the stamp. The usual
method for detecting a watermark is to
place the stamp in a black container and
cover it with carbon tetrachloride. It's
a messy procedure—you have 10 avoid
inhaling the fumes; you have to wait for
the stamp to dry, and you have to be
careful not to knock over the bottle of
fluid. You can avoid all those problems
with an electronic watermark-detector.

The instrument described here is
quite simple. It operates on the principk
that light of the proper color and in-
tensity will reveal watermarks even on
printed and cancelled stamps. The de-

RADIO-ELECTRONICS

FiG. 1

tector produces light of adjustable
brightness and color.

The detector is built inside 28 X 7 X
2-inch case: the $ X 2-inch tep serves
as both the control panel and working
surface, as shown in Fig. 1.

Let’s take a look at the simple ircuit
(Fig. 2). Depending upon the positions
of switches S2 and S3. a voltage of up
10 6.3-volts AC is applied to the bulb.
The circuit can supply six vollages in
all; switch S2 is used 10 select onc of
three voltages. and D1 is used to divide
cach of those when it is switched into
the circuit by 83. Thus you can select
one of six intensity-levels for the light.

The bulb is motnted on the bottom of
the box directly under the ““window™
that is described below. A reflector
made of aluminum foil is placed behind
the bulb.

Changing the color of the light is a
little more difficult because it involves
an opticalfmechanical arrangement.
The method 1 used was to mount wedge-
shaped segments of colored plastic on
the top of a plastic disc. A sketch of the
disk is shown in Fig. 3.

That disk 15 mounted on a shaft and
turned by the knab in the cemer of the
panel. As the colored wedges pass over
the bulb, the light changes color.

FIG. 3

The light shincs through a "window ™
in the panel on which the stamps are
placed. The window is a piece of ground
glass, or it can be made from clear glass
backed with waxed paper from the
kitchen. [t should measure about [Y2 X 2
inches. to accommodate larger stamps.

Unfortunately, you'll find that there

continued on page 42
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CLEAR.QUICK. QUIET.
ALL THREE, ONLY $1,095.

You get sharp, easy-to-read pnntouts. You get thern fast,
over 150 Characters per second, from a printér that's loaded
with convenience features.

The Heath/Zenith 25 Printer is a heavy-duly, high-speed,
dot matnx printer. it produces up 10 300 ines per minute with
whisper-quiet smoothness. The entire 95-character ASCII
set prints in upper case and lower case with descenders. in
a 9x 9 matrx. All functions and timing are mCroprocessor-
controlied.

The features described below tell only part of the story. You
have to see it in action to know how good it really is.

See your telephone white pages for the store nearest you.
And stop in today for a demonstration of the Heath' Zenith
25 Printer. if you can't get to a store, send $1.00 for the new
Zenith Data Systems Catalog of assembied commercial

Write Heath Co., Dept. 020-854, Benton Harbor, MI 43022.

HEATH/ZENITH
IE——

| Your strong partner

compuiers and also receive free the latest Heathkit Catalog.

Adjusiable Iraclor-lesd
width with dual sets

of traciors for smooth,
be-directiOnal paper
movement. Adjuslable
vertical and hornizontal
tabs.

Character pich 1s hard-

ware or soltware-select-

able at10,12,13.2 and
16.5 characters per
inch, for & maximum of

222 characters per line.

Thal gives you greal

Standard RS-232C
intertacing for compati-
bility with most systems.
Also 20mA current 0P
senal IMerface.

Uses standard edge-
punched papers In
single or muliiple forms
or fanfold.

Soltware- or hardware-
seleclable baud rates
at 110, 150, 300, 600,
1200, 4800 and 9600,

fle xibility in setting
N\ up forms.

N \

Charatter set includes
33 block graphic
characters for charts
and graphs,

Heavy-duty construc-

tion tor rehable opera-
tion and long lite ynder
daily use.

Converwent cartridge
ribbon for quick, no-
mess roeplacement.

Completely enclosed
cabinet muMles sound
for quiet oparation.

Special detectors tell
you when you're oult

of paper or when paper
|ams,

‘In kit 1orm. F.OLB. Benlon Harbor, ML Also available completely assembied and
tested mi $1.595 Prices and sp&cificalens are subject 1o changé wihoul notice.

CP-204C
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EQUIPMENT AND TRAINING
NO OTHER SGHOOL GAN MATGH.

NTS HOME TRAINING INUTTES YOU TO EXPLORE MICROGOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice -discover all the
only home study school that enables you to advantages of home study with NTS!
train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
Wwe'll explain the principles of trouble- card for more information.
shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.
You’'ll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve

We
believe :
that training
on production-
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant. That’s why you'll find such gear in most
of NTS’s electronics programs.

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.

In Communications Electronics you'll be
able to assemble and keep your own
NTS/HEATH 2-meter FM transceiver, plus test
equipment.

But no matter which program you choose,
NTS's Project Method of instruction helps you
quickly to acquire practical know-how.
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1. The NTS/Rockwell AlM 65
Microcomputer A single board unit
with on-board 20 column alphanumesic
printer and 20 character display A 6502.hased
unit 4K RAM, expandable. 2, The NTS/KIM-1
Microcomputer A single board unit with 6 digit

LED display and on-board 24 key hexadecimal

calculator-type keyboard. A 6502 based

microcomputer with 1K RAM. expandabte.

3. The NTS/HEATH H-89 Microcomputer
features foppy disk storage, “smart™
video terminal. two Z80 micro-
processors. 16K RAM memory, expand-
dble to 48K. 4, The NTS/HEATH GR-
2001 Digntal Color TV {25 diagonal}
features specialized AGC-SYNC muting.
filtered color and new sorid-state high
vottage tripler rectifier.

L L L L L L L P L L T T

Semuiated TY Receoton 4

NATIONAL ..
TECHNICAL @~z
SCHOOLS & g i 8

TECHMC AL THADE TRA FAMNG SINCE 1205
Asscenrt ana Home Study Schooe
3000 SO FIGUEADA ST. LS ANCELES, CA 90037 =W
NATIONAL TECHNICAL SCHOOLS .
4000 Scamn Fgueros Sireel fo— g
Lo Angeles Castorma 90037 DWP1 206012 —

Please tush FREE color catalog on course checked beiow

MicroComputers MicroProcesaors Auto Mechanics
Cammunications Electrenics Alr Condtioning
Digital Eleciranics Home Appliances
Inguatrial Technology Color TV Serviting
Name Age .
Address
Apt, City.
State 2ip

Check If Interested in G.), infarmation,
Check if interested ONLY in ciassroem uvaming in Los Angeies.
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cornitinied from page 36

is a problem with a window of that
size—it is larger than rrosf stamps and
the extra light around the edges will
often make the watermarks difficult to
see. There are two ways 0 overcome
that problem.

The easiest solution is to use an *'L""-
shaped piece of thin carboard. When it
is placed over a cormner of the window,
it will block out the extra light. A better
way is shown in Fig. 4. In that case. an
L "-shaped piece of metal is mounted
below the window in such a manner
that it can be positioned 10 block out
the unwanted light. Moving the knob
one way or the other in the slot controls
the size of the window.

The watermark detector is an inter-
esting project to build. You'll find that
it saves a lot of time and trouble in
ulentifying some of those “‘rare’’ stamps
in your collection.

Incidentally, my detector was built
quite a few years ago. With the develop-
menlts in clectronics since that time. |
am sure there are better ways to design
the circuit. My parts, instruments,
breadboards, and so on. are still in
dozens of boxes (because of the move)
and | have not been able to try out the

FIG. 4

improvements that have occurred to
me.

If you have any ideas for a better de-
sign, try them out and let me know how
they work.

Red taces department

It is embarmassing (but not unheard
of) to ask a question here and be told
that the answer appeared in this maga-
zine in the past. That happened recent-
ly and the only saving aspect of the
situation was that the reader had to go
preity far back to come up with the
reference. Well. it proves at |east a
couple of things: [ can’t carch them all,
and Radio-Electronics has covered most
topics at one time or another.

In the July 1981 issue. [ relaved Tom

Grove's request for a circuit 10 check
his camera's shutter speeds. First, John
Thome of Burlington. NC sent me a
copy of an article in the May 1965 issuc
of Radio-Electronics. [t describes a very
simple circuit that is connected to the
input of a VTV (I see no reason why
an FET-VOM or a DMM could not be
used instead). John reports that the de-
vice works quite well with between-the-
lens shutters. but he cannot comment
on focal-plane shutiers because he has
not used it with them.

More Inquiries

Jim Kreter of Augusta. GA is looking
for sources of information about under-
waler voice-communication Sysiems.
J.W. Lee of North Bay. Ontario, Canada
is looking for a circuit that will read
temperature differences. He is building
a home heat-exchange system and needs
a way to measure the difference in tem-
perature of the air in two ducts. L.E.
McHenry of Phoenix, AZ needs help in
designing a clock that will provide a
simultaneous readout of the time. day
of the week. and date. Marcel Robitaille
of Beauport. Quebec, Canada wants to
build a device 10 locate a break in a
heating element buried in concrete at
his home.

If you have any ideas that may help
those readers. send them to me so we
can share them. R-E
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[hemore
logical way to ook
Nside an IC

LTC Logical Analysis Test Kits:
everything you need for over
90% of your digital testing.

Everything you need is at your finger-
tips. Circut-powered. And easy to use
Ready to read logic activily at a glance.
point-by-point or IC by IC. Or to inject digital
signals for testing.

Let the LEDs of our Probes, Pulsers and
Logic Monitors light the way to answers for your
troubleshooting. design and educational needs
The Logical Analysis Test Kit comes in two
versions: our $270.00° High-Speed Kit, LTC-2,
which captures pulses as narrow as 6 nsec, rep
rates to 60 MH2; and our $240,00" Standard Kit,
LTC-1. which goes to 50 nsec, 10 MHz. Both
include complete manuals, accessories and a
compact, custom-molded case. Either way,
you've got a strong case for simplified
digital testing.

Smarter tools for
testing and design.

Our 23-0z. Logical Analysis Test Kits include
Logrc Probe. Digitai Pulser, Logic Monitot complete
manuals and accessories. plus case

GLOBAL
SPECIALTIES

CORPORATION

70 Futan Ted:., New Haven. CT 06509 (203) 524-3103, TWX 710.465-1227
DTHER OFFICES: San Frantisco (415) 648-0611, TWX §10-372-7992
Eurape Phone Saftton-'Walden 0799-21662, TLX 517477

Canada Len Finkler Ltd , Downsviews, Ontario

Call toll-free for details 1-800-243-6077

Sl Qoe LIS resale Avaiabie 8l selected focs O SINbulorns. Prices, specihcalns subject 1o change wihout notice
© Copyright 1380 Globa Speciaities Corporation
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Hitachi v-202 and
V-352 Dual Trace
Oscilloscopes

When you get exceptional capa-
bility per dollar, that’s superior
cost-performance. And that's
the 35 MHz Hitachi V-352 and
the 20 MHz Hitachi V-202 dual
trace oscilloscopes.

Proof? Just skim these fea-
tures, then note the price. For
starters, both scopes have a 2-
year limited warranty. And
then there are features like
square CRT’s with internal
graticules, vertical sensitivity

of 1 mV/division, and a wide
dynamic range for vertical am-
plifier of 8 divisions or more.
Each scope features front panel
X-Y operation, 10X sweep mag-
nification, 3% vertical deflec-
tion and sweep accuracy, and
low vertical drift. For ease of
operation, functionally related
controls are grouped into 3
color-coded front panel blocks.
How do we build in all that
capability at such low cost?
Chalk it up to two decades of
oscilloscope design experience
and some of the most modern
production methods around.
Hitachi V-352 and V-202 are

CIRCLE 71 ON FREE INFORMATION CARD

stocked by your authorized
industrial distributor and ready
for fast delivery.

Ask for a demonstration and
see more performance than you
expected for less than you
thought possible.

Hitachi...
the measure of quality:

HITACHI

Hitach Denshi America Lid.
Park West

Woodbury, NY 11797
(516)921-7200

You'll recognize the name...
appreciate the quality.
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Some VCR's and TV sets have difficulty
in playing back certain videotapes. This sync corrector will eliminate that problem.

THE LAST FEW YEARS HAVE SEEN AREVO-
lution in home-TV entertainment as
video cassette recorders (VCR's) and
the program maltcrial available for them
have proliferated.

A problem that has plagued many
VCR users has been picture instability.
in the form of vertical roll. It aficts
many of the older VCR™s and newer TV
receivers—the ones without external
vertical or hotizonial-hold controts.
This can also occur when viewing pre-
recorded videocassettes that have been
recorded using a system Lo prevent tape
duplication. The instability is generally
caused by a distortion of the vertical-
sync pulse and. to say the least. is an
annoyance.

The device described here will recon-
stitute distorted vertical-sync pulses
and eliminate the vertical-roll problem.
[t can be built in two different versions:
The first is a baseband-video unit that
performs the sync-correction and out-
puts a video signal. Itcan be used only in
video-to-video applications—it does not
provide an RF signal.

The second version incorporates an
RF modulator and outputs the corrected
video {and the audio. as well) on VHF
Channcl 3 or 4. Fecd 1the RF signal 1o
your TV and glitch-free viewing is
yours. Furthermore. this version can be
used with a TV camera or compulter to
turn your TV set into a monitor.

Construction of the stabilizer is sim-
pte. and alignment can be done with

GENE ROSETH

FiGi. 1-—ONE VIOEQ FIELD. vertical blanking-
intervais are visible to righl end left of video
‘fuzz.”

only a voltmeter (although an oscillo-
scope is helpful).

A little background

Let’'s begin with a look at a video sig-
nal. Figurc | shows one field of video
{our system uses 60 ficlds per second).
Most of what can be seen(the ““fuzz'*}is
picture information and will be different
for each field. At 60 fields per second.
the individual fields blend into a con-
tinuous. smoothly changing dispiay on
the screen. There is one element of the
field. though. that does not change—the
sync pulses.

At the left and right ends of the scope
trace there is a short. flar area that con-
tains ne picture information. bur just a
short negative-going pulse. That portion

WwWwWw americanradiohistorv comm

of the signal is termed the wvertical
blanking-interval. We'll talk more about
it momentarily. There are also other
sync pulses {called honzonial sync
pulses. and occurring 15.734 times per
second) in addition to the vertical blank-
ing-intervals. Since they are of very
short duration. they do not show up well
in Fig. 1. The purpose of the sync pulses
is to match the timing of 4 TV receiverto
that of a video source (VCR. camera.
off-the-air signal. e1c.).

The vertical blanking-interval can be
seen more clearly in Fig. 2. It is at the
center of the screen. with picture infor-
mation to its right and left. The horl-
zonta! syne pulses can now be scen as
well—their tips appear as iwo rows of
dots below the picture Information and
the vertical blanking-interval. The nega-
tive-going pulse within the blanking in-
terval is the vertical-sync pulse. and it is
this that can cause picture instabiliy if it
is not recorded properly.

Circuit description

A circuit to correct distorted vertical-
sync pulses is shown in Fig. 3. 11 con-
1ains two isolated video bulferfamplificr
stages. Q1 and Q2. and a vertical-sync
detection and regencration subsection
that adds a stable vertical-sync pulse to
the composite-video signal through
diode D6.

In operation, the clamped video {with
the sync tips at +5 wvolis) is passed
through bufferfamplifier Q1-Q2 and is

2861 AHVIINYE
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simultaneously applied to pin S of IC1-a
(one-fourth of a CA339 quad compara-
tor}). Pin 4 of 1hat comparator is biased a
few tenihs of volt above the clamp level:
that causes a positive-going pulse 10 ap-
pear at pin 2 every time a sync pulse
occurs.

FIG. 2—EXPANDED VIEW ol venical bianking-
Interval showing vertical-sync pulse. Blips Indl-
cate tips of horizontal-sync pulzes,

FIG. 3—DETECTION AND REGENERATION of vertical-sync pulse are parformad by IC1.

Resistor R5. R6. and capacitor C2
form an integrator circuit that allows the
horizontal and vertical sync pulses to be
distinguished from one another. The
bias at pin 7 of ICl-b seis the level at
which that will take place and a nega-
tive-going pulse occurs at pin | of that
IC only when a vertical-sync pulse is
present.

Another section of the quad comparu-
tor. ICt-¢. is configured as a one-shot
with a time constant of about 180 micro-
seconds (the same as the vertical-sync
pulse interval). The pulse generated is
inverted by ICl-d and its amplitude ad-
justed by R4, after which it is mixed
with the original video signal through
D6. The result is a signal with a vertical-
sync pulse of the proper strength and
duration that “*fills in** any gaps in the
original signal,

RF modulator

The modulator shown in Fig, 4 will
allow you to combine the audio and cor-
rected video from the VCR and display
them on your TV set using channel 3 or
channel 4.

Most of the work is done by IC3. All
that has to be added is an RF tank-cir-

WWWwW americanradiohistorv comm

PARTS LIST

All resisiors 5%, Y-watt

R1,Rt1—1 megohm

R2, R15. R30—1000 chms

R3. RS, R8. R13, R16. R20. R32—10.000
chms

R4— 12,000 ohms

R&, R21—33.000 ohms

R7. R14—25.000 chms, trimmer
poténtiometer

R3—10 megohms

R10—1.5 megohms

R12. R19—100.00¢ chms

R17. R27. R28—220 ochms

R18. R29. A31—75 chms

R22. R23—15.000 chms

R24—2200 chms

R25— t000 ohms. trimmer potentiometer

R26— 100 ohms

-Capacitors

€1—47 uF. 16 volts, alectrolytic
C2— 022 uF, Mylar

C3. C10—75 pF. dipped sliver mica
C4. C11—2001 uf ceramic disc
C5—-220 .F 35 vols. electrolytic
C6.C15—1 «F. 25 vOlts. tantalum
C7—100 pF ceramic disc

C8— 014 uF . Mylar

£9—22 pF cecamic disc

C12, C13.C16—0.1 pF, Mylar
C14—470 F. 25 volts. electrolytle
Semiconductors

IC1—CA339 quad comparator
IC2—741 op amp

{C3—1L M 1889 video modulator
1C4—T7812 tweive-voit regulalor
Q1—2N3904

TQ2-2N2219A

Q3—MPSADS

D01-D3. D6. D7—1N914

D4. D5—1N34A

D8—1IN751A 5.1-volt Zaner

BR 1—tull-wave bridge rectifier. 1 amp. 50,
vaoits

T1—12,6 volts. 300 mA. PC-mount {Radig,
Shack 273-1385 or equivalent}

L1—071-.082 .H {J.W. Miller 48AT7S8MPG.
or equivaienl)

L2—7-12 uH (U.W Milier 23A105RPC or
equivalent)

F1—Ysamp. 3AG pigtail fuse

Miscellanecus: PC board. enclosure.

hardware, connectors, optional vestiglai-

sideband filter (Plessy SW300), etc.

The foilowing are available torm JENGCO,
3232 San Mateo NE, Suite 75. Albuquer-
que, NM 87110: KRF-t—kit including
stched, drilled, and plated PC board and’
all board-mounted componenta. $65.00;
KRF-2—PC-board only, 515.00: KBBY-1—
same aa KRF-1 but without RF modulator_
{for wideo-to-video spplications’ Only].1
$42.00; KBBV-2—PC board only, 513.00.
Kits do nol include cables, hardware or
connectors. Piease add §% for postage
and handling; NM residents add 4% saies
tax. Please allOw six weeks for delivery.

cuit o determine the RF-carrier fre-
quency. an audio tank-circuit for the
FM audio-subcarrier. and a bias circuit,
The RF tank-circuit is made up of LI
and C10; adjusting LI allows the camier
to be twned to either Channel 3 or Chan-
nel 4,

The audio tank-circuit uses [.2 and C7
10 generate a subcammier 4.5 MHz above
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the video carner. This circmit is shunted
by the base-cotlector capacitance of Q3.
The audio input is buffered and ampli-
tied by 1C2. and then applied to Q3
which acts as a varactor diode in paraliel
with C7-L2. (You can use a regular
varactor diode in place of Q3. but may
have to chiunge the value of R2t.)

The audio subcarrier and the ¢orrect-

ed video are applied in the proper ratic
ta pin 12 of IC3. Resistor R25 supplies
bias tfor the IC. and affects both the de-
gree of modulation and the level of the
RF carrier.

The output of IC3. from pin 10. is at-
tenuated by R30and R31. and then cous
pled tothe RF-output connector by Cl3.,

Capacitor C13. at the output jack, can

FIG. —RF MODULATOR. Capacitor C13 at RF OUT Jack may be replaced by vestigial-sideband fitter

desired {see text).

FIG. 5—SIMPLE 12-VOLT POWER SUPPLY ia consinicted on same PC board as resd ol cleguil.

be either a capacitor or a vestigial side-
band SAW (Surface Acoustic Wave) fil-
ter. The filter eliminates the lower side-
band of the TV signal and helps prevent
adjacent-channe! interference. Nommal-
ly it is not needed. but should you ex-
perience interference problems. you
may want to include it {see the "'Con-
struction’’ section).

Finally. as designed. the RF output is
intended 1o match 75-ohm coaxial cabie
(RG-59). If you prefer to use 300-ohm
twin-lead. change the value of R3I to
300 ohms.

Power supply

The power supply (Fig. 5) is of con-
ventionai design and is wholly con-
tained on the same PC board as the rest
of the circuit. making construction
easier. A 7812 positive [2-volt regulator.
IC4. supplies power for both the sync-
corrector and RF modulator sections of
the circuit.

Construction

Because lead length and layout are
critical. wire-wrapping or poini-to-point
wiring techmiques are not recommended
for this circuit. A foil paltern is provided
in Fig. 6 and a board is available from the
source shown in the Parts List. A parts-
placement diagram is shown in Fig. 7.
Note that the section of the board to the
right of the dashed line is used only for
the RF modulator and may be omitied if
a baseband video unit is required: the
board could be reduced in size by about
25%.

When installing the polarized compo-
nents (diodes. IC s, electrolytic capaci-
tors. eic.) make sure they ane oriented
properly. That is especially true for the
power transformer. 1t's also a good idea
to put a picce of heat-shrink ubing over
the pigtail fuse to reduce the possibility
of getting a shock during the alignment
procedure.

5-1/2 INCHES
F1G. 6—SINGLE SIDED PC BOARD cantalns sync correcior. RF modulator. and power supply.
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FIG. 7—REGULATOR IC4 mounts on bottom of board with tab sway Irom it (sec text). Area lo right of
dashed line containa AF-modulator eireult.

FIG. 8—VIDEQ INPUT CABLE can ba connected
directly 10 board if desired. Audio jack I8 RCA
phono-type; AF outpul uses "F" connector.

FIG. 3—CORRECTED VERTICAL-SYNC signal.
Hote axira amplitude added ¥ HP of syne pulse

Mount Q2 a little more than L&-inch
above (he PC board to allow its heat sink
to cltear adjacent components. The heat
sink is not an absolute necessity. but
serves to add some operating margin 1o
the design.

To heat-sink the voltage regulator.
IC4. mount it on the hottom of the board
and then bend it over so its mounting
hole aligns with one of the (rans-
former’s. Place a short spacer—aboul
V4 inch—between the tab of the 1C and

the board and pass the mounting bolt
through the aligned hotes so that the IC
lics flat on the Noor of the enclosure.
The enclosure will then serve as the reg-
ulator’s heau sink.

The 75-o0hm RG-59 video-input line
can be connecled directly to the board.
i desired. eliminating the need for J1.
For best results keep it short—less than
1% feet. The output line can be of any
reasonable length.

Mount the PC board on spacers in a
metal cabinet: add the appropriate input
and oulpul connectors. and the power
cord.

If you intend to use the vestigial side-
band filter. proceed as follows: Remove
R3| and R30. and replace R30 with a
jumper. Remove C13 and insert the filier
in its place. The Plessy SW300 filter has
about 20 dB of attenuation at midband.
50 the RF-output signal level will re-
main approximately the same as before
{2 mV).

The completed board is shown in
Fig. 8.

Checkout and alignment

This procedure assumes that you
have included the RF modulator on your
board. 1f not. disregard the portions that
do not apply.

Apply power to the unit and insure
that the 12-volt supply voltage is present
at the output of the regulator. Use a
meter Or scope to verify that this voliage
is present at several spots throughout
the circuit. such as the IC supply-volt-
age pins. Also check for 5-volis DC at
the cathode of Zener diode D8. (If the
voltages are incorrect. DB is probably
installed backwards.)

Now tum R7 (THresHoLD) fully
clockwise and R14 (AMPLITUDE) fully
counterclockwise. Adjust R2S until you
read about seven volts at pin 2 of I1C3.
When you're satisficd that all the
voltages are correcl. you're ready to
start the alignment procedure.

WwWww americanradiohistorv comm

You'll need a video source to perform
the alignment. That can be your VCR, a
video camera. or any other video-gener-
ating device. If you use a VCR. make
sure that it is supplying a clean. noise-
frec signal. Connccl the video source to
the video input of the sync comector.

If you're using a scope. connect il to
pin 1 of IC] and adjust R7 until the dis-
play resembles the top trace of Fig. 9.
The negative-going pulses should be
about two milliseconds in duration,

If you are using a meter. connect it to
pin [ of IC1—it should read close to zero
volts. Slowiv turm R7 coumerclockwise.
At some point. the voltage should jump
up to about 10 volls. As soon as that
happens. stop turning R7—it’s now cor-
rectly adjusied.

The AMPUITUDE pot. R14. can be ad-
justed by tnal-and-error using a video-
tape with distorted sync {such as a rental
movie) as a video source. If you don't
have a scope. tum R4 about 34-turn
clockwise (approximately its correct
setting). jump ahead to the RF-modu-
lator alignment. and retum to this step
last.

You can set R14 most accurately by
connecting a scope 1o the video output
(emitter of Q2) and observing the verti-
cal-sync pulse. Most gencral-purpose
scopes will not lock onto the composite-
video signal due 1o its complex shape.
These tips may help: Try using the
scopes LINE SYNC position—the fre-
quency of the vertical blanking-interval
will either be locked to. or veryClose to.
the 60-Hz power line frequency. If the
scope has a trace expander {i.c. 5% or
10x). do the following: Trigger the
scope’s sync with the signal present at
pin | of IC1: set the sweep rate at about
Y ms/division; expand the trace. and
then adjust the trace’s horizontal posi-
tion until a vertical blanking-interval
comes into view. (That is how the Jis-
play shown in Fig. 2 was obtaincd.)

Once you have a good display. adjust
R14 until the trace looks like the one
shown in Fig. 9. Notice that it is exactly
like the *ideal™ trace in Fig. 2 except
for the small addition to the peak of the
sync pulse. Be surc you have that extra
amplitude. because it will insure proper
switching of diodes D6 and D7 when
portions of the verticalsyne pulse are
missing.

You are now rcady to align the RF
modulator. Leave the video signal con-
nected to the input of the syne corrector
and connect the RF output to the an-
tenna terminals of your TV set. Use
an impedance-matching transformer
(balun} if necessary. Tune the set to
Channel 3 or &—whichever’s not usedin
yout area—and disable the set’s AFT
(Automatic Fine Tuning) if possible.

Use a non-conductive tuning wand to
adjust L1 until you observe some sort of
picture on the TV screen. Adjust R25

continued on page 97
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A GUIDE TO VIDEO ENTERTAINMENT IN THE HOME

The Video Entertainment Center Video Cameras
Videodisc Systems Projection TV
Videocassette Recorders Video Games

Accessory Gadgets Video In The Future
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The ENTERTAIN

About five years ago there was an explosion in the video field...
Here's a look at the changes it is going to make in our
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MENT CENTER

Wit its effects are just beginning to be feit.
ntertainment and living habits.

ART KLEIMAN
MANAGING EDITOR

IT WAS MID-WEEK AND GEORGE SAT QUIETLY IN HIS LIVING
room contemplating his lack of a Jdate for Saturday night.
“‘Well. Saturday's getting closer so | guess I'd better get
cracking.”” With that thought. George ordered in a loud, firm
voice. 'TV on!™ Instantly, a soft female voice responded with
“*Whalt program do you desire?”” as the 10-foot screen hanging
on the wall across the room came to life.

George thought for a second and then answered the all-too-
human voice with, ** Videotex message center.®* Again, the
soft voice responded. bul this time with the instruction:
**Please use your manual input-device for communication.™
Simuttaneously, the 10-foot screen flashed the words
“VIDEOTEX MESSAGE CENTER."
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Directly below those words flashed the qucstlon ‘NATION-
AL.STATEWIDE. LOCAL.

The input device. shaped like a hcmlsphcrc. was sitting on
the cocktail table. George picked i wp and placed each finger
of his right hand in1o an indentation in its surface. Manipulat.
ing his fingers. (keorge responded to the question by coding
the word “LOCAL.”" The ncxt question then flashed on the
giant screen: "TODAY'S DATE?

George's expression showed his annoyance. " When will
they ever make comptiters suure.”” he thought. He entercd the
date. "SEPT 15. 2004."" In responsc. the screen flashed the
words: "PLEASE ENTER MESSAGE.™

George carefully composed a tactful mcssage to his latest
ladyfricnd and entered it. \WWhen he had finished. he signed ofT
with his personal | D number and sat back awailing a response,

As he sat. he thought about his date and the things they
might do. He figured that 4 quiet dinncr would be a nice start.
But what about afier dinner? He drew a blank. Things had
been n [ot simpler 20 years ago. Back then. vou could go Lo a
maovie theater or a bowling alley. There had even been minia-
ture golf courses. museums. and art galleries. But not any
longer.

The last movie theater had closed its doors about 12 vears
ago. The demise of the public motion-picture houses had
staried with cable television. Soon after that. videotape re-
corders and videodise systems gave home viewcrs access to
an chormous vanety of entertainment. Projection television
was around. but it was too expensive (o have any great effect
on the theaters.

A much more serious blow came when the direct-to-home
satcllite TV service began. The smatler theaters began to go
out of business. but the larger ones managed to hang on...for
a while. Then came stereo audio for TV, and videotex. Soon
after. the FCC approved the 1125-linc. 30-MHz bandwidth
television system for use on direct-broadcast satellites. With
that system. & television picture looked as good as one
proiccied on a motion-piciure screen,

Large-screen. flat-panel TV proved o be the final blow.
The first fat-panel units were small: the screen sizes w ere just
a couple of inches across. But a couple of years later. giant-
size flal-screen television became available. The first sets
were expensive. but itdidn’t take long for prices to fall. Soon.
Just about everyone had a huge flat-screen TV in his living
room.

Georgc looked at the screen hanging an his wall and recalled
the time he'd brought it home. He had been amazed at how
casy il had been to sct up. After hammerning a hook into the
wall. the screen was simply hung like a picture. All of the
electronics were contained on two IC's so there wasn’teven a
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bulge to reveal where the ¢irCuitry was jocated.

Two years after the introduction of large-screen flat-pancl
TV. the last movie theater shut jis doors. Around the same
time. videodiscs conaining the works of the world's greatest
painters and sculptors began to appear. Barely five years later
the last art gallery was gone.

George thought abeut the other forms of entertainment that
no longer exisied. Ten years ago. after 3-D 1elevision had
proven so successful. videodiscs contaming three-dimension-
al images of museum displays were introduced. The last
muscum shut its doors to the publi¢ four years later.

Technology also had a profound effect on other forms of
entertaitnment such as sports. The realism of super-resolution
graphics coupled with 3-D television made vou feel as though
you werc right gut on a playing field. The last miniature golf
courses. bowling allcys. and tennis courts disappeared about
seven vears ago. 11 was litile wonder that George could think
of nowhere to go on his date.

Video today

The preceding scenarnio is just that—a scenanio. It is not an
anempt to describe what the future might bring. It is. how-
cg;;. based mostly on products and technologies that do exist
today.

Today. the video industry is in the midst of an electronic
revolution. Hardly a day passes where a new product or new
technology isn’t introduced. The research and development
labs of many electronics corporations are working continu-
ously in an atiempt 10 keep up with the consumer deémand for
new products. If it weren't for you. the consumer. the video
revolution would not exist.

Economics. according to many experts. is the driving force
behind that revolution. Inflation is Cutting deeply into every-
one’s budget. As a result. we are taking fewer vacations and
are staying at home more. But we slill need 1o be entertuined.
and for many , video clectronics is the answer.

What does a home video entertainment-ccnter consist of?
What products are currently asailable in the markeiplace?
What could technology offer if money were no object? Should
| buy now or will today’s products be outdated in a year or
two? This special video-cntertainment section will unswer
those and other questions. But before we describe the indi-
vidual products that make up a video entertainment-center.
we must first discuss its central element the TV receiver. or
video-display unil.

Television

Since our entertaiment center is by definition a video cen-
ter. the central element must be a display device, The most

1—Component-TV steren speakers
2—Componen-TV monitor
I—Componeit. TV recetver
4—VYideo switcher
S5—Videodisc player
B—RF converter
J T—Sterec simulator
| §-—Commercial killer
9—video stabilizer
10—image snhancer
= 11—Satellite-TV receiver
] 12—vCR
iy 13— Projection-TV screen
14—Projection-TV projector
15—Video-Game comroller
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SONY'S PROFEEL SYSTEM is one that can be adapted to just abou! any
present of future video need.

commonly available video-display device is. of course. atele-
vision set. It provides two important functions in a video
entertainment-cenler, As a receiver. it supplies the standard
video-programming available from broadcasters. When con-
nected to a pay-TV cable service or a satelite-TV earth sta-
tion. the amount of programming asailablc to a viewer in-
creases tremendously...1o say the least. The second function
of a TV sct is to display the outputs of VCR's. videodisc
players. and video games.

Unfortunately. a television set is not the ideal display de-
vice for a video entertainment-center. In most cases. (o input
a video signal 10 a TV set. vou must first medulate an RF
carner with that signal and feed it to the set’s antenna termi-
nals. The “*receiver cireuitry in the TV then demodulates the
RF signal. extracting the video. whichis then displaved on the
sereern. That video-RF-video conversion results in a degrada-
tion of resolution and an increase In the "noise’” scen in the
picture.

As i broadcast receiver. loday’s TY set has about reached
its performance limit. The performance of today s top-of-the-
line TV set is limited primarily by the NTSC broadcast-
standard rather than by technology. If you look at the im-
provemenits made in TV sets over (he last several years. you'll
discover that primanly they involve convenience featUres
rather than performance. Aside from a total abandoenment of
the present NTSC standards (highly unlikely. if not impbssi-
blc). the future will not offer TV sets with greatly improved
performance. What you see today is pretty much the same as
what vou'll see tomorrow.

What will the future bring? TV reccivers with more fea-

tures. as well as receivers that will integrate easity into video
enlertainment-centers and take full advantage of all the video
signals available. For example. there are TV sets cUrrently

available that have video-input jacks and therefore avoid the
awkward video-RF-video conversion that would otherwise be
necessary.

Unfortunatcly. the feawures offered by today’s top-of-the-
line TV set are really inadequate when you consider that the
set will be the hears of a video entertainment-center. On the
horizon lic videotex. two-channel audio. and direci-1o-home
salellite-TV service (called DBS): all are curvent proposals
before the FCC. What will happen w hen each of those propos-
als is adopted? (Eventually, they all will be.} Fach of those
services will require its own decoder and/orconverter box. As
a consumer. will you place a box on top of a box on op of
another box? (And that’s in addition to the decoders and
converters necessary for receiving cable or pay-TV!)

Matsushila has developed a circuit that will avtomatically
cancel ghosts in a TV picture. They have also developed a
system for broadcasting three-dimensional TV pictures: both
are being offercd to manufacturers through licensing agree-
ments, When those are available in the stores. will you be
forced 10 trade in your TV set?

If we consider & TY sel as part of an overall video enter-
tainment-center. then we musl take into account afl the de-
vices and signals that it will be handling.

Let's take video games for example: The resolution and
complexity of video games has increased dramatically over
the past couple of years. In fact. the resolution of some of
today's video games is limited not by the game-manufaciur-
er’s technology but by the resolution of the video circuitry in
today’'s color-TV sets. And the resolution {video bandwidth)
of today’s color TV sets is limited primanily by the NTSC
standards. The video-input jack gets around the sideo-RF-
video conversion problems. but there’s no getling around the
problem of resolution. That same situation exists when you
use a TV set as a display device for a home computer.

Component television

Since a television receiver serves as both a receiver and a
display device ina video entertainment-center. why not sepa-
rate the two functions? The receisver gircuits could be pack-
aged separately and a wide-bandwidih. high-resolution video
monitor could be used ias the display device. That would let us
feed the video signals from other devices within our eftertain-
ment center directiv to the video monitor. and avoid the
degradation in quality that would take place if the receiver
circuits were used. Systems using that approach. which is
called component tetevision. are sold in this country by Sony
(9 West 57th Street. New York, NY 10019) and Teknika (1633
Broadway. New York. NY 10019).

Ideally. a component television-system would contain a
color video-monitor with a video bandwidth of around 12 to i 5
M Hz. That contrasts with 1oday s top-of-the-line color receiv-
ers that offer a video bandwidth of around 4.5 MHz (at best).
Since the receiver Circuitry is separate. we tould feed video
signals directly to the video monitor for display . Those signals
could come from a videodisc playver. videocassetie recorder.
satellite-TV receiver, videotex decoder. one or more video
games. 2 home computer. orother devices that eventually will
be developed. The high resolution of the video monitor in-
sures high-quality reproduction from all Currently available
devices. and from devices that will become available in the
future,

Packaging the receiver circuitry separately offers some ad-
ditional advantages. At any time. the receiver portion can be
upgraded or replaced without incurring anywhere near the
cxpense of replacing a complete television set. 1f1he **compo-
nent’” philosophy is carmied even further. the receiver itself
can be packaged into sepiraie modulesy: i.e.. the tner. IF
strip. video detector and amplifier. audio derector and
amplifier. ete. That additional flexibilit¥ would permit. for
instance, the wner 10 be upgraded without replacing the entire
receiver. Also. with that approach—or perhaps by designinga
receiver that can accept modules—the receiver could be cas-
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TEKNIKA'S ATV-19 is a componen! vikeo-sYstem that foreshadows things
{o come.

ily modified to handle videotex. two-channcl audio. etc.. as
they became availablc.

What's available

Unfortunatety. all of the Aexibility and performance that
could be provided by a component tetevision syslem are not
offered by cither the Sony or Teknika systems. They are.
however. a step in the right direction. Let’s take a look at cach
of them.

Sony s component television system is called Profeel and it
should be available by the time you read this. Two color
video-monitors are available. the KX-250! 25-inch monitor
and the KX-/90! 19-inch monitor. Although Sony does not
publish any bandwidth specifications for their monitors. they
do publish a resolution specification. The resolution is quoted
as better than 340 horizontal lines for the XX-/90/ and betier
than 350 honzontal lines for the KX-2%0/. That specification
relates to the ability of the monilor to display a video ress
patterm. Sony also states that itS monitors. using a special
Trinitron CRT. are capable of displaying text with 80 charac-
ters-per-line. That again contrasts with a conventional TV.
which can display only aboul 40 characiers-per-line Clearly
endugh to be read.

Based on that information. we could assume that the Sony
monilors have a video bandwidth twice that ofa conventional
TV oraround 8 MHz. Is 8 MHz wide enough? Yes and no: the
Sony monitors will display just about any video signal you can
feed to them today. with the exceplion of very-high-density
computer graphies. Depending on what the future may bring.
the 8-MHz bandwidth may suffice. However. since the com-
ponent television approach should cushion a consumer
agains! future video breakthroughs. a 12 or 15-MHz monitor
would provide a more comfortsble margin.

The Profeel monitors will accept both 4 composite video
signal as well as digital RGB (Red-Green- Blue) signal. A ecom-
posile video signal consists of the video information. the sync
and blanking pulses. and color information. No RF carrier is
used. That signal is governed by the NTSC standards and all
the inherent limitations still apply. The ideal way. lhough. to
display a video signal is by feeding the monitor with separate
red. green and blue signals. Those signals are amplificd by
the monitor and are used to drive the red. green. and blue
clectron guns directly.

Unfortunately. only professional video equipment provides

RGB outputs. Cansumer equipment. with the exception of a
few super-high-resolution eomputer gruphic-display boards.
provides an NTSC composite-video signal. That includes
such cquipment as video games. videodisc systems. videocas.
sette recorders. and video cameras. We can hope thal man-
ufacturers will start providing RGB oulputs on their video
products in the near future. The Prafeel video monitors will
accept RGRB signals that are digital. In other words. they will
accept the output from a computer graphics-board or a video
game {when video games with RGB outputs become avail-
able). but not the analog signals from a video camera.
videodisc player. or videocassette recorder.

The recever package is catled the VTX-1000R Frofee! Ac-
¢ess Tuner. It is a table-top unit that measures 436 X 1 X 534
inches. The tuncer is frequency synthesized and can tune the
VHF and UHF channels. as well as the midband and super-
band cable-TV channels. [n addition to multiple video and
audio inputs and outputs. the receiver offers features suchasa
back-panel slide switch that sclects between intercarrier and
split-carticr sound demodulation.

Channel selection is accomplished cither randomly. using
a 10-button keypad. orr sequentiallv. Separale bass and
treble controls. as well as a loudness swilch. sicreo-halance
<ontrol. and headphone-level contmol are included. Front-
panel swilches select either the TV tuner or up to three video
sources. Another switch selects either the antenna or an
auxiliary RF-source of the tuner.

The rear panel contains three auxiliary 75-ohm composite
videoand sierec-audiu inputs. A set of 300-ohm UHF antenna
terminals plus a 75ohm VHF antenna pck is provided. In
addition. o separate auxiliary 75-ohm VHF input. and an
output labelled **TO CONVERTER ™ are provided. In a standard
cable-TV hookup. the cable would be connected 1o the 75-
ohm antenna jack. The TV wuner is capable of tuning the cable
slations directly using the front-panel ¢hannel selection but-
1ans or the optional remote control. [fa cable-TV program is
encoded (scrambled). the decoder ¢an be connccted to the
AUX and TO CONVERTER jacks. Then. by selecting 1he suxiliary
anlenna using the front panel or remote control, the cable
{attached to the antenna input-jack) would be intemally <on-
nected to the TOCONVERIER jack. The output of the converter
would be connected to the auxiliary antenna-input. The ad-
vantage would be that by leaving the cable decoder set to the
encoded ehannel. you could watch the encnded ehannel just
bv selecting the auxiliary antenns and tuning the receiver w
the output of the decoder. all vii the remote control.

The rear pancl of the Profeel VTX-{00R rcceiver also pro-
vides oulput jacks for lwe manilors. One of them could feed a
video maonitor and the other 4 projection TV sel. Each set of
output jacks consists of a composite-video outpul jack and
stereg-audio Oulput jacks. |n addition. the rear pancl provides
a multiplex TV -sound output-jack to drive a stereo decoder
when stereo TV-sound is approved for brosicasi, The audio-
oulput jacks from the receinver are connecled to a S-watts-per-
channel sterco umplifier housed within the video monilor.

Overall. the Profeel component television sysiem comes
¢lose to the ideal. 1t is Aexibie and offers better performance
thao can be obtained with a conventional TV. The only short-
comings are the somewhat hmited bandwidth of the video
monitor. and the fact that the receiver Could have been even
more fexible il it were a modular design.

While the Sony Profrel sysiem comes <lose to being the
ideal heart for a video entertainment-center. Teknika's ATV
system falls short. basically because Teknika chose to pro-
duce a combination audio/video system rather than a high-
quality video system. Teknika's ATV -M {9 video monitor has
a video bandwidth of only 3.0 MHz, The ATV-R receiver
combines a 105-channcl TV tuner. FM sterco tuner. and a
10-watt-per-channel stereo amplifier. While such a system
will fill the needs of many customers. it is one that your video
entertainment-sysiem may ouigrow. And. as we've seen.
home video's potential for growth is enormous. R-E
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The past five years have seen home video cassette-recorders evolve at an incredible
rate. Let's bring you up to date on where we stand today, and on what we
may see in the future.

LEN FELDMAN
CONTRIBUTING EDITOR

THE MODERN VIDEQ CASSETTE-RECORDER {VCR). VINTAGE 196182,
is a far ¢ry from the first Beramax michines introduced into
this Couniry by Sony in carly 1976. or even from the first
VHS-format rocorders introduced a year or so later by JVC
Company and by iIs sister company. Panasonic (the trade
name used by Matsushita Electric Company of Japan).

To begin with, today’s prospective purchaser has a least
two lape formarts from w hich Lo choose. and it is possible that
within the near future there will be several more formats
available. First-generation VCR's featured mechanically-
actuated tape-transport mechanisms. not unlike the *plano
kev™ sysicms found on audio cassetierecorders. Almost all
of today’s VCR's. however. are operaled by feather-touch
elecirical swtiches that conirol iImnsport operation electroni-
cally and protect both the tape and the machine from human
error. And. while first-gencration machines could be pro-
grammed for only a single recording session in a single 24-
hour period. modern progrimmable VCR's can be pro-
grammed for days and weeks abead. and are ahle 10 switch
channels betwecen programs. working from inslruciions
stored in their microprocessor memornies. All of that is in
addition t0 a greally exiended recording-time capability.
which has gone from onc hour (On the early Beta-f format
VCR’s} to five or six hours on a single casselte.

An overview of the formats

Suny’s Beta system was first introduced in late 1975, U
uses & plastic. two-hub cassette that measures 6.1 X 3.8 X |
inches. The earliest Beta cassenres contained about 500 feet
of Ya.inch video tape. which. ar a running speed of 114 inches-
per-second {a speed referred 10 us X-1 or Beta [} provided
only one hour of recording time. Beta-format michines sold
1oday use the slower tape specds of Bera 1 {079 inches-per-
second) and Bera 11 (0.53 inches-per-second). for longer
play/recond times. Using an L-830 Beta cassette. it is now
possible to extend recording time 1o a full five hours,

About a vear after Sony introduced the Beramax system.
Japan Victor Company (known as JVC in this Couniry} intro-
duced its VIS (Video Home Svstem) VCR's. While theirs is
similar 10 Sony’s format in many respecis. there are several
differcnces between the 1wo systems that make them incom-
patible. {Beta tapes cannot be played on VHS machines and
vice versi.) To begin with. the cassene used in VHS recorders
is somewhat larger than that used in Beta machines—7.4 x
4.1 1 inches.
VHS casseites are identified in terms of their playing 1ime.

Using the original VHS speed of (.31 inches-per-second. a
T- 120G cassette contains enough tape for about 1wo hours (120
minules) of recording or playback . Bul the designers of VHS
were nol about 10 be outdone by Sony's longer-playing Bela
speeds. so in mid-1979. makers of VHS machines {(who by
then cutnumbered those making Bela machines under Sony
license) slowed down (heir 1ape speeds 10 create four-hour
(LP) and six-hour (ELP} tape speeds. which is where matiers
stand today. Table | shows speeds and recording time for the
various Beta and VHS formats now available.

How they work

Considering how difficult it is 10 maintain ““flat”™" frequency
response in an atndio tape recorder from 20 Hz to “only™ 20.000
Hz. it seems almost mimculous that VCR's can handbe the
incredibly wide bandwidths associaled with a video signal.
The trick. of Course. is thal the actual head-lo-tape speed is
really hundreds of limes greater than the slow lincar speed of
the videotape.

Record and playback tape heads. in both VHS and Beta
format machines. are mounted on a spinning drum or bead
thai rotales at exactly 1800 rpm. That works out to 30 revolu-
tions-per-second. or the exacl number of video frames-per-
secomd used in the NTSC TV-system broadcast in this coun-
ury {and in Japan). Since there are two heads mounted [ROP
apart on the spinning drum of either type of machine. two
fields are scannced for each revolution of the drum. The

TABLE 1

Tape speed Maximum record/
Format {ips) play time (hours}
Beta | 1.57 t.7
Beta ll 0.79 33
Beta Vi 0.53 5
VHS SP 1.31 2
VHS LP 0.66 4
VHS ELP or SLP 0.44 [}

original track format for professional helical-scanning VCR's
was standardized by the E1AJ (Electronic /ndustries Asso-
ciation of Japan) some lime ago. and is shown in Fig. |. Note
that there is a space. or guand band. between adjacent iracks.
The ability of both the VHS and Beta muchines to do away
with those guard bands. as shown in Fig. 2. is one of the
reasons why such an incredible density of signal information
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can be accommodated by the new machines,

Another aspect of home video recorders that has not been
sufficiently emphasized is the fact that vidco signals are
recorded as  frequency-modulated  signals  (audio-only
recorders use amplitude modulation). FM is used for a num-
ber of reasons. For one thing. FM svsicms can ignore ampli-
tude vanations in playback signals. Secondly. because FM
signals are sensitive 1o changes in frequency and not ampl-
tude. the tape can be driven mto saturation safely during sig-
nal peaks. In addition. because amplitude distortion can be
ignored in an FM system. there is no need for the high-fre-
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quency bias signals that are normally added in audio record-
ing. Finally, the DC component of the TV signal—a value
that changes slowly with overall scene brightness—is never
lost in an FM system: it can get lost in an AM system.

In addition to certain minor differences in the makeup of
the video signal to be recorded {Beta uses a 688-kHz hetero-
dyncd color-subcarmier. while VHS uses a color-subcarrier
frequency of 629 kHz). a different approach is taken in the
designs of the Beramarx and VHS tape-threading mechanisms.
In the Beta system. a loop of ape is dmawn around the
scanning drum and the entrunce and exit guides are in fixed
locations. Figures 3-a through 3.d show the step-by-siep
threading arrangement used in the Beia system.

The VHS system uses maveable entrance and exit guides
i a much simpler and faster threading operation. The move-
able guides are locked in place against fixed anchors after
they reach their final posttion. as illustrated in Figs. 4-a and
4-b. Since. in the VHS system. the threaded tape rescmbles
the letter "M (sec Fig. 4-b). this system is sometimes
referred to as “*M-loading™ or “*M.threading.”” whereas the
Beta sysiem is sometimes refermed 10 as “*omega-wrap,” due
to the threaded tape’s resemblance to the Greek lctter
“omega’ (). as can be seen in Fig. 3-d

Another distinction lies in the fact that in the Beta system.
tape threading starts as soon as the cassette is dropped into
position. so that tape is ready for playing or recording when
appropriate transport buttons are depressed. In the case of
VHS. threading only begins when the play or record buitons
are depressed. which accoumis for the somewhat longer
delay between the time you press those buttons and Lthe time
recording or playback actually begins.

The Technicolor A/V system
Just abou one year ago. Technicolor Audio-Visual startied
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the video world with the introduction of another VCR for-
mat—the smallest and lightest yet availabie. This new minia-
turized VCR, shown in Fig. 5. uses a new-1ype cassetic con-
taining quarter-inch tape. Figure 6 shows just how small the
new casseltc package is: almost as small as an ordinary com-
pact audio-cassette. The new Tochnicoler VCR s the result
of a joint effort betwween Technicolor Audio-Visual and Funaij
Electric Trading Company Ltd. of Japan. Funai, a manufac-
terer of elecironic ¢quipment for major Amcnican companics.
initiated the development of what has come to be known as
the Micre Helical System, and Technicolor engincers joined
forces with Funai more than two years ago to launch the
project commercially.

Much like Beta and VHS systems. the Technicolor system
uscs (wo rotary heads and helical scanning. as well as fre-
quency modulation for applying the signal to the tape. Linear
1ape speed is 1.26 inches-per-second and tape width is Y4 inch.
The cassette packuge measures only 446 X 2% inches and
weighs only .78 ounces. compared with the approximate
half-pound weight of the two standard-sized Beta and VHS
cassettes. The battery operated VCR weighs only 7 pounds
{including the bartery} and uses only 8 watts when recording.
Technicolor is adding products 1o the line. among them a
camera. a matChing tuncer and. most recently. a product
called the Video Showcase—an all<n-one YHFUHY portable
color-TV sct that includes a videocasselie recorder and a
tuner for recording TV programs. The entire unit weighs 21
pounds and meastires 18 % 13 x 8% inches. It operutes on
AC current. car/boat battery. or from ils own rechargeahle
battery.

Maximum recording time for the Technicolor sysiem was
initially 30 minutes. but the company has now developed a
cassefte containing one hour’s worth of tape. Because of its
time limitations, it is felt by many that the Technicotor
system will lend itself best o videotaping using a camera
rather than for recording TV programs ““off-the-air™. Busi-
ness applications (visual memos, easily mailcd from one lo-
¢ation o another) are also envisioned.

Much to everyanc’s surprise. al last summer’s Consumer
Electronics Show in Chicago. the well known Canon Com-
pany. best known for its photographic products. introduced
its own version of the Micro Helical VCR system. It appeared
identical to the Techaicolor system and compatible with it.

Another entry

Equally surprising was an annouacement from Grundig,
the well known West German electronics firm. that it was
going to promote i new version of the Video 2000 system,
developed jointly with Philips of the Netherlands. That
video-recorder system is widely used throughout Europe:
but because it has been confined to PAL and SECAM stan-
dards, it has never made any inroads in the U.S. The heart of
the new VCR system is a flat casseire. measunng 7.2 X 4.3 x
1.0 inches and designed as a flip-over unit which, like audio
cassettes. can be played on both sides. Despite a reduction in
tape lengih, playing time is double that of Beta 1T or VIS LP.
or twice four hours. As shown in Fig. 7. video-track width is
setat 0.018 mm and onty half the width of Y-inch tape is used
for recording. The arrangement permils the use of a higher
lincar tape speed for improved sound quality, With the Video
2000 system, tape usage is only 87.9 meters-per-hour, which
is about 326 less than for the 1wo standard video sysiems.
The 0.65-mm wide audio track has been designed to accom-
modate cither mono or stereo (Iwo-channel) sound.

Te insure best picture quality and interchangeability of
tapes from one Video 2000 machine W0 the next. the usual
tape servo-control has been replaced by a new type of track-
ing system which Grundig calls Dynamic Track Following
or DTF. In that system. if any tmack deviations occur. the
positions of the two video heads on the headwbeel are ad-
Justed by piczoelectric strips so that the full width of the
video track is covered and the full level of the scanncd Signal

FAG. 5—VIDEOCASSETTE FOR Technicolor syalems uses g-inch tape
and ls barely larger than standard Phillps audio cassene.

is retained. In addition, a control signal is derived which ef-
fectively regulates the tape transport and makes a manual
track-control unnecessary

The dynamic track-following sysiem permits perfect play-
back of freeze-frume. slow-motion and speeded up **search™
vidco. The principle of the DTF system is shown in Fig. B,

The first unit employing that new format to be introduced
in this country by Grundig is known as the Video 2x4 Supcr.
and is shown in Fig. 9. The display scen al the lefi of the
unit’s front pancl gives program timing-information and :lse
displays error messages (the message ""CASS™ seen in Fig.
9 indicates that the cassette has not been fully or properly
inserted).

Video frequency-response claimed for the unit is 3 MHz at
—6 dB: audic response is from 40 Hz to 10kHz. Forward and
backward picture search are possible at 7x and 5% normal
specd. respectively. An automatic program-finding feature
locates the start of any new program. while a dynamic noise-
suppression system in the audio circuitry is said to improve
the audio signal-to-noise ratio by 8 dB. te an excellent 52 dB.

Despite all its superb features and advantages, it is difficult
to imagioe that still another VCR format can capture a sig-
nificant market share, when Beta and VHS have already
been so well accepted in this country and when there is so
much sofiwarc. in the form of pre-recorded videocassettes
available only in those two formats.

As for overall dominance in the LJ.S. market, VHS is the
clear Icader at the moment, with about 709 of all new VCR's
being sold using that format. Beta accounts for just about all
of the remaining 30%. because the Technicolor portable for-
mat is still too new to have captured a measurmble pencentage
of sales.
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FIG. 10—AKAI'S ¥PS-7350 syslem featuren stereo-sound capability,

Who makes which?

Of the two major VCR formats (VHS and Beta). VHS is
supported by many more manufacturers than Beta. Included
in the VHS group are JVC (the originator of the system),
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Akai. General Electric. Hitachi, N.A.P. Consumer Electron-
ics  {(Magnavox/Philco/Sylvania). Mitsubishi, Panasonic.
Quasar, RCA, and Sharp. Manufacturers making of supplying
Beta-format machines include Sony (the developer of that
format) Sanyo. Sears, Toshiba. and Zenith.

Update on portable VCR's

About the only thing *"poriable’ about the first portable
VCR’s was that they could operate from battery power and
did not have to be tied 1o an AC outlel. Furthermore. their
programming capabilitics were highly limited, and they gen-
erally had only a single tape-speed. Now all that has changed
as the new generation of portables becomes as fully sophisti-
cated as the latest home units.

For example. consider Akai's VPS-7350 system, shown in
Fig. 10. This modular system features & lightweight VCR unit
{VP-7350) for both portable and home use, and a tuncrftimer
{VL/-7350) capable of recording six events pver seven days
from any TV channel. The system has both two-hour and
six-hour capabilities. Its two audio channels allow the user to
add stereo sound to video recordings. or to record directly in
sterea if a TV program is being simulcast over an FM-sterce
radio station. And, of course. when stereo sound is finally
broadcast over TV in the future. the unit will be ready for it,
Complete remote control allows all special features (including
double-speed playback, and variable.speed playback ranging
from still-frame to four-times-normal speed) to be controlled
from across the room. The combination also features “*pro-
gram-location search”—a fast-forward mechanism that
searches and then stops at any point where there is no video
{presumably on the assumplion that video will follow).

The companion VU/-7350 tnerftimer transforms the
portable VP-7350 recorder inio a fullfunction home YCR
that can be programmed o record off-the-air. A fail-safe
powcr-guard sysicm prevents the loss of programmed in-
struclions in the event of a power interruption.

Beta-format portable VCR's have not lagged behind either,
as witnessed by Sanyo's new lightweight (83 pounds } model
VRP-4800. Features include full-function remote operation
from the optional VSC450 color video camera: Sanyo's
Betascan high-speed search system that locates programs at
nine times normal playback speed; a freeze-frame function,
with frame-by-frame advance: feather-touch controls, and
two-speed operation (Beta Il and Beta {11} for up to five
hours of recording capability.

A compact tunerftimer with all-lectronic varacior tuning
and seven-day programmability, mode! VIT-48! is available

ALy
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FIG. 11—JVC's HR.2200U has an edit-atart control 1o eliminate noise or
gaps between scenes,

FIG, 12—SONY's 5L-5800 uses 8 double-arimuth head Lo provide nolse-
free siow and treeze motion,

FIG. 13— FOUR HEADS ARE USED In JVC'a HRA-7300-U. One sat is ussd in
two-how made, the other I six-hour mode.

as an oplion to malch the portable VCR, The VCR has a
suggested retail price of just under $1200.00, while the
matching tunerftimer will sell for around $350.00. The prices
arc typical of those being assigned to the new VCR and
tuner/timer units.

JVC's earliest portable VCR was a rather heavy unit that
had no special capabilities and only the standard play (SP)
two-hour tape speed. The company’s latest portable, the
HR-2200, weighs a mere 1 1.4 pounds (including battery pack)
and consumes only 9.6 watls when operating. Further power
saving is possible using i RECORDISTANDBY swiich that
switches power off while still allowing a smooth transilion
between separately recorded scenes. As is obvious from Fig.

11, the supplied remote-control unit includes the capability
for slow-motion pliyback (variable from Ve to /3% normal
speed), frecze-frame, and frame-by-framye advance. A fea-
lure called ESC (Edit Start Control) automatically aligns the
siart of the segmeni being recorded with the end of the pre-
viously recorded one 1o eliminale noise or gaps between
scenes. There is alse & shuttle-search feature thal zllows you
to run the tape in cither direction at about 10-limes-normal
speed while walching the picture on a TV set to locate a de-
sired program segment. Ail that, and portability too!

Progress in home VCR’s, too

The video consumer benefits from the fact that there are
two major systems compeling with each other for a share of
the market, For, as the Beta people come up with something
new, the VHS-supporting companies feel compelled to come
up with the same feature, or even an advanced variation of it.
for their own machines.

Sony’s latest home-model Betamarx unit, the SL-5800,
shown in Fig. 12, is a good example of that trend. An out-
standing feature of this model is Variabie BetaScan—a new
1ype of Berascan that permils backward and forward picture-
search at any rate from § lo 20 uimes normal speed with a
single control-knob on the accompanying remate-control
unit. Programmubility covers four events over a [4-day period.
The SL-5800 is also equipped with a newly developed double-
azimuth video head (sce the May 1981 issue of Radio-Elec-
tronics, page 56) thal provides improved frecze-frame, frame-
by-frame piclure advance and varable-speed slow motion
{from *'slop’’ to ¥5 normal speed). Wilth the new heads, the
TV screen can show a stalionary picture with virtually no
noise bars. I1's almost as if Sony were anticipating the
Grundig/Philips introduction discussed above.

JVC's latest home VCR, the maodel HR-7300U (Fig. 13),
records in two-hour and six-hour modes but can play back
tapes made in 2, 4. or 6-hour modes. One of the ten functions
available from the remote-control unit 1 seven-limes-nomalk-
speed shuitle search for locating specific portions of a lape.
Shuttle search increases 1o 2 1-times-nomual playback speed in
the six-hour exiended-play (EP) mode. The VCR can be pro-
grammed for cight ¢venlts over 8 two week period, Another
innevation included in this machine, though not apparent
from the outside, is a four-head sysiem. One set of heads is
used for the two-hour mode. while a separale set of heads,
optimized for a slower tape speed, is used in the six-hour
record/play mode.

Not to be outdonc. Toshiba, which manufactures Beta-
format units, has incorporated four heads inlo its newest
home-VCR, the V-8500. The 1wo extra heads added in this
case are designed specifically 1o provide ¢lear images in the
pause/siill and variable-slow-motion funclions. Circuitry in
the additional heads eliminates noise and flickering on the
screen. Other special features include visual scanning at 40
times normal speed, visual Serascan at 17 times normal
speed. and a4 visual double-speed function. The full-function
remote hand-held control offers viswil forward, rewind.
pause/still.  two-limes-visual fast-forward. frame-by-frume
forward, and variable slow motion. The V-8500 has a sug-
gested retail price of $1495.00 and is programmable for up to
cight different events over a two-week period.

While we have mentioned only a few Bela and VHS
machines by actual brand and model number, it should be
clear from those descriptions that the difference in the fea-
tures offered by Beta and VHS machines are fewer and fewer.
as the maker of each type of machine attempts to be competi-
tive in a growing market. Qur own experience with s number
of both Beta and VHS machinces indicates that either Lype is
capable of delivering a quite acceptable color picture from
Ya-Inch videotape cassettes. and | suspect that both the Beta
and VHS formats will survive for many years to come. As to
whether any of the newer formats will find aceeplance in the
home or portable VCR field. only time will tell. R-E
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It takes more than a VCR to make a quality home-video System, Here's a lineup
of products that will help you get the most out of your equipment.

LEN FELOMAN
CONTRIBUTING EDITOR

WHEN YOU CONSIDER THAT THE FIRST HOME VIDEOCASSETTE
recorders went on sale in 1976, it is amazing how many ac-
cessories, or "video black-boxes,"” have appeared in the pas!
five vears as add-ons for the three million or so VCR's that
are currently in use. Equally amazing is that, while no VCR's
are actually produced by U S, companies (¢ven those bearing
familiar domestic brand-names are manufactured under sub-
contract by two or three overseas companies). with few ex-
ceptions just about aif of the video accessories we will be
discussing here come from relatively small {1.5. firms.

Video accessories fall into four basic categories. There are
signal switch-boxes, which simplify the problem of connecting
a number of video devices without ¢reating a ""rat’s nest™” of
cables. There are signal enhancers or modifers of one kind or
another. The 1hird category of accessories is the signal stabi-
lizers. And. finally. we have a whole assortment of video-
care products which. though not necessarily “*black boxes.™”
certainly qualify as video accessories.

Video switchers

With so many things available to connect to your TV sct,
it’s not surprising that some manufacturers have come up
with video switch-boxes. The main feature of those boxes is
that they provide a convenient way 10 connect all your acces-
sories (for expample. & video game, a VCR. and a video disc
player) to your TV set, and provide a convenicrd way to
select the accessory you wish to use,

Those boxes can also be very usefu! for ¢able-TV sub-
scribers. Often, cable services require the use of a channel
selector or cable switch-box supplicd by the cable company.
Since the output of the cabte switch-box is usually on a
specific channel. and must be connected to your TV set’s
antenna-terminals. one of the most important and useful fea-
wires of a videocassetie recorder is defeaied—ihe ability o
watch one TV progrum while recording another. That is im-
possible when such cable swiich-boxes are ysed. since all
channel-selection is made there. and not at your TV set or
the tuner of vour VCR.

A solution to that problem is onc of the many switchers
and selectors pow on the market. We will use a well-known
switcher. Beta Video's Diserivid, 10 illustrate how such de-
vices work. The Distrieid Uses a serics of interlocking front-
pane! pushbuttons (0 allow you 10 record from one 10 three
RF sources, apd to view one of any of four sources on one or
two TV sets simultancously. Altermatively, you can record
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{REAR VIEW OF SWITCHER! |
Spatiiag '

PAY TV DECODER

FIG. 1—THIS IS HOW you would hook-up & Disirvif swiltcher (| your video
system Included an Over.the-8ir pay-TV decoder,

from any one of four sources on two VCR™s and view any of
three sources on a single TV sei: the combinalions are almost
limitless. Figure | shows how you could hook up to the
Distrivid if you subscribe 10 an over-the-air pay-TV service:
Fig. 2 shows a 1ypical €able-TV hookup. The Disrrivid
(nmodel IC-28) has a suggesied retail price of just under
§200.00. Bera video also manufaciures a smaller. less versatile
unit, the Disc-Swirch (model KC-08). 1hat sells for around
$60.00.

A somewhat simpler switcher is the VideoMate model
VM-60i, manufactured by Total Video Supply Company.
That small unit. which has a suggested list price of $89.95, is
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F1G. 2—CABLE-TV SUBSCRIBERS wouid se! up their homa-video system
a3 shown here. The switcher allows you 10 hook up cable TV, pay TV, a
VCR, and sithar a videodisc Playesr of a video game while avoiding a “rai’'s
nest” ol wires and the sccompanying problems.

FIG. 3—A SOMEWHAT SIMPLERA SWITCHER, the Videomasta model YM-
801 trom Totai Yideo Supply Company stll lets you switch to two or three
video sources.

shown in Fig. 3; it offers six selectable RF inputs and onc RF
output. Cable-TV subscribers. however. would be better off
with the more claboruie VideoAtare model ¥ M-600. shown in
Fig. 4. That unit sells for around $120.00, but it allows you to
record from one video source while watching another.

Signal enhances and modifiers

Whether you buy prerecorded videotapes, record your
own programs off-the-air. or make your own videotapes
using a video camera. there have probably been times when
you wished you could have goten a picture with betier
definition. If you copy lapes. you have probably noticed
some deterioration in picture quality on thosc tapes when
they were compared with the onginal. If you view the tape
on a large screen or projection television, the lack of sharp-
ness and detail is even more apparent.

There are several products now available that, to a greater
or lesser degree. can improve the apparent sharpness or
resolution of both off-the-air recordings and of 1ape copies.
Two such products are the Detaifer Fand the Derailer I from

FIG. 4—FOR MORE DEMANDING SITUATIONS. the Yideomate YM-500
allows you o record broadcas!-TV while watching your subscription
channel.

F1G. 5—SIGNAL ENHANCERS, such &8 the Delatier il trom Vidicralt im-
prove the spParent sharpnesa snd resolution of eithar off-the-air record-
Inga o tape copies.

Vidicraft Incorporated. Both models. in addition to improv-
ing the quality of original recordings and tape playbacks by
increasing detail and sharpness, include a distnibution amph-
fier that provides multiple video-outpuls without any lpsses
in signal levels.

The Detailer 1 is the less expensive of the two models (at a
suggested retail price of $140) and performs very much like
the Detajler 1 when copying good master tapes or making
oniginal recordings. [t is less effective dealing with multi-gen-
eration tapes (1apes that are many copies removed from the
original) or black-and-white video material. The device fea-
tures three video outputs 5o that it can be used for making up
to three copies at once.

The Detaiter i (with a suggested retail price of $295.00) is
monre versatile. and has several additional features; it is
shown in Fig. 5. It has separate peTAIL and SHARPNESS con-
trols. and can improve picture quality even when copying
multi-generation lapes. A MODE switch provides a ByPass
function that can be used for making comparnisons between
the signal coming off the original tape and the one that's been
processed. Also included is s COLOR position for color-signal
enhancement. and a moNo switch position for black-and-
white signal enhancement. The unit has three switchable
videofaudio inputs and four outputs: they allow up to four
VCR s to be permanently interconnected. Three of the VCR's
can be used either as master or slave machines without
changing the cable connections.

I should be noted that image enhancers such as the De-
railer | and Detailer [f process video only—not audio. Their
usc requires either a second VCR or a TV set modified to
accept a composite-video signal and audio directly (not an
RF signal at the antenna terminals).

Video stahilizers

To prevent purchasers of prerecorded videotapes from
copying them. many professional duplicators use signal-pro-
cessing schemcs known vanously as Copyguard. Stop Copy.
and MV-Guard. All of those systems modify the vertical-
sync pulse that normally helps TV sets to “lock™ the picture
and prevent vertical “roll.””

If such modified video signals are fed inlo most home
VCR's (as they would be during the copying process). not
only is the resulting signai during playback likely o cause
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FG. 5—VIDEQ STABA ZERS prevent vertical roll by resioring the vertical

$ync pulse when playing prerscorded videotspes. The Copyguard Staly-
lizer/RF converter trom Vidiciaft shown hers siso nocorporstes an RF
corryerter Tor inCreased fexibiity.

rolting of the picture. but in many cases a total loss of
synchronization will take place. making the picture impos-
sible 10 watch. Even if you hive no intention of copying pre-
recorded tapes (and we wam readers that doing so may sub-
ject them (o legal charges of copynight infringement). you
may own an older TV set which cannot provide vertical
picture-stability. even when watching the prereconded Lape
itself. That s especially truc if your set is a vacuum-tube type.
type.

Scyeral companies manufaciure and sell fairly simple de-
yices that fully restore the vertical sync pulse. Vidicraft. for
example. makes a tiny device. the Copyguard Stabilizer with
just a single control on its front pancl: that unit sells for
$9%.00. Since the device uses video. rather than RF signals.
two VCR's. or a TV set modified for use as & monilor. are
required. A second model. the Copyguard StabilizeriRF
Converter. s shown in Fig. 6. That unit. which sells for
$195.00. includes an RF converter so that it can be hooked
up directly from a VCR 10 1 TV receiver. Both units eliminate
the roll and jitter problems associated with many pre-recorded
video tapes. The RF modulator can also be used with any
video source. such as the image enhancer described earlier.
to gencrate 4 video-modulated RF signal for direct connec-
tion to a TV set’s antenna terminals.

Video-care products

Makers of audio casseuie~recorders have long encourniged
owners of thelr products to “*clean the tape heads often’ for
best performance. On the other hand, VCR manufacturers
have taken the opposite position: almost every VCR owner’s
manual wams users against Lrying 1o clean the highly polished
head-drums or head-cylinders found in VHS and Beta-formut
machines. Despite those wamings. there are many head-
maintenance products that, if used sincily in accordance
with the insiructions. should not lead 10 premature head wear
or head replacement.

Many of those cleaning products look exactly like video-
tape casscites. Bul. rather than containing video lape. they
contain a tape impregnaed with a mildly abrasive dry ma-
terial thal removes oxide panticles from the tape head. One
cleaner. made by 3M, actually displays a message on your
TV screen Lhat teils you when the cleaning process is finished.
The message lells you when (o turn the machine off and keeps
you from overdoing the cleaning process.

One company. Allsop. Inc.. manufaciures a cassette-like
cleaning system that it describes as a “'wet™’ cleancr. The
cleaning matenal in the Allsop 3 (shown in Fig. 7). which has
a suggested retail price of $29.95. is a soft chamois that is
dampened with a liquid solution. According to Allsop. four
crtical components in &8 VCR are cleancd by its device: the
video heads. audio head. capstan, and pinch roller,

All the methods menuioned so far do nol require you to
goinside”” the VCR—samething that might void a manufac-
wrer's warmmanty. The only company | know of that does
encourige you lo do this is Recorder Care. a division of
Norironics. The company feels that. if its detailed instrue-

FI@. 7—0ROP-IN CLEANING CASSETTE, the Allsop 3 from Allsop, Inc.
uses 5 “wel”' Cloaning system

FIG. 5—SIMULATED STEREQ SOUHD 48 crested by the modwei Si-100
trem Total Video Supply. it modifies the monophonic sound trom your TV
snd feeds o 1o your sierec sound-system

FIG, 3—JUST ABOUT EVERYTHING neaded Ib set up and maintain a
home-videc system i inciuded I this mode! YAK-400 video ScOrasory kit
from Total Video Supply.

tions are carefully followed. there will be little chance of
damaging the machinc.

Recorder Care markets a line of eleven products ranging
from a complete maintenance kit (model QM-50, with a sug-
gested price of $24.40) 10 cellular foam swabs ($4.80} and
cleaning liquid {($4.20). The company alse manufactures and
sells a4 bulk video-lape eraser (mode! VCR-211, for $37.00)
and a video-head demagnetizer (modelf VCR-205, for $21.20).

While most video accessones fall into the four categories
we've just covered, there are still quite a few thal do net.
Since those items can also help increase your enjoyment of
your VCR. we should take a look at at least some of them!

Walting tor stereoc TV

Although Japanese TV-viewers have been enjoying siereo
(and bi-lingual) audio for nearly thriee years now. our own
Federal Communications Commission is likely 1o take an-
other year or two before deciding upon a siereo-TV standand.
Until then. however, you can hook up a siereo-simulisling
device. such as the model SA- 00 adapter. shown in Fig. 8,
from Lhe Total Video Supply Company. That small unit takes
the mono audio from your television. turns it into simutated
sterco. and feeds il to your high-fidelity system. Hooking up
the unit is especially simple if your TV set is equipped with a
headphone jack: no special wiring is required in that case. A
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separale volume control is provided on the device. which
bears a suggesied retail price of $§24.95,

Commercial killers

Several companics offer devices billed as “*commercial
killers.”” They are claimed to allow you 0 record off-the-air
programming while automatically stopping the tape during
comnmwercials. thus providing intermuption-free entertainment.

Two different principles are used. One type of commercial
killer works only for black-and-white programs. As long as
the material is transmilted in monochrome. the recorder
runs. When it senses the color-burst signal, necessary for
color {and it is assumed that all commergials are in color
these days). the reconder pauses. When the ¢olor-bursi signal
disappears. the recorder starts up again. That is great for
watching old Ronald Reagan films, but doesn’t do much for
his more recent TV appearances.

The other method relies on the assumption Vhat. just be-
fore a commercial. the station will “*fade to black™ for a
second or two. That instant of blank-screen is supposed 1o
tell the recorder 10 pause. The next fade-to-black, presumably
signalling that the program is about 10 resume. restarts the

recorder. A liltle viewing on your part will demonstrace that
the reliability of such devices is somewhat dubious.

Another 1ype of accessory is an unconverter. Most VCR's
have their outputs on cither Channel 3 or Channel 4. While
that won't usually cause any problems. that will not be 1he case
if You live in an area where both of those channels arc in use.
In such a situation. the simplest soluticn is 1o use an upcon-
verter. Those devices convert the RF output of your VCR. or
any other video accessory. 10 4 UHF frequency.

We have not included such minor accessorics as cabies,
balun transformers. two-set couplers. and pin-te-pin video
and audio cables. since those are supplied by a large number
of companies and are generally available al any audio/video
store. If you want o make Your video-accessory shopping
casier. the Total Video Supply Company has put 1ogether a
Video Accessory Kit. model VAK-#00 that sells for ahout
$34.00 (see Fig. 9). It contains just about everything needed
to connect. use, and maintain home VCR's and video sys.
tems. Included in the kil are coaxial cables. a signal splitter.
signal switcher. cable adaptors. impedance matching trans-
formers. 4 VCR-head cleaning kit. and the company’s
*dubbing kit** for copying videotapes. R-E

SUPPLIERS OF VIDEO ACCESSORY PRODUCTS

Allsop, inc.
4201 Meridlan Streel
Bellingham, WA 98225

Amco Electronics
HNB1 Gazette Avenue
Chatsworth. CA 91311

Beta Video
9612F Lurline Avenue
Chatsworth, CA 91311

BIB
1751 Jay Ell Drive
Richardson, TX 75081

Colormax Electronics Corp.
180 Northiield Ave.

Building 409. Raritan Center
Edison. NJ 08837

Comprehensive Video
Supply Corporation
148 Veterans Drive
Northvale, NJ 07647

Energy Video
20371 Prairie Street
Chatsworth, CA 91211

ETCO
Route SN
Plattsburgh, NY 12901

Malo-Baver Corporation
35045 Automation Drive
Mount Clemens. M| 48043

Marken Electronics Inc.
Consumer Video Group
PO Box 1103
Northbrook. IL 60062

Metro Syatems
3834 Catalina Stree!
Los Alamitos, CA 90720

MFJ Enterprises. Inc.
921 Louisville Rd.
Starkville. MS 39759

Niles Audio Corporation
PO Box 160818
Miami. FL 33116

Nortronics Co., Inc.
{Record Care)

8101 10th Avenue N
Minneapolis. MN 55427

Permo Int’l.
3001 Malmo Road
Arlington Heights. IL 60005

Recoton Corporation
46-23 Crane Street
Long Island City, NY 11101

Rhoades National Corporation
Box 1052

Highway 99 E.

Columbta. TN 38401

RK Electronlcs

30 South 1st Street
Suite 193

Arcadia. CA 91006

RMS Electronics, Inc.
50 Antln Place
Bronx, NY 10462

Robins Industries Corp.
75 Austin Bivd.
Commack. NY 11725

Shelton Video Editors
P.0. Box 880
Vashon. WA 38070

Showtime Video Ventures
2715 Fifth Street
Tlilamook, OR 97141

Sigma Sound Equipment
PO Box 114
Pickering. Ontario. Canada L1V 2R2

Smith-Matlingley Productions
515 Kerby Hill Road
Oxon Hill. MD 20022

Sterling Video

PO Box 244

Fraser, Ml 48026

Superex Electronics Corporation

151 Ludiow Street
Yonkers, NY 10705

WWWW.americanradiohistorv.comm

TOK Electronics Corp.
755 Eastgate Bivd.
Garden City. NY 11530

The Video Place
PO Box 36004
Strongsville. OH 44136

M Company
aM Center Bldg. 4E-03
St. Paul. MN 55144

Total ¥ideo Supply Co.
9060 Clairmont Mesa Bivd.
San Diego. CA 92123

Vancouver Video Center
46811 NE 112th Avenue
Vancouver. WA 98662

V.B.O.
18931 West Dixie Highway
North Miaml Beach, FL 33180

Vidcor, Inc.
200 Park Avenu® S,
New York, NY 10003

Video Commander, Inc.
3621 W. MacArthur Bivd.
Sulte 109

Sanla Ana. CA 92704

Video Components, Inc.
601 South Main Street
Spring Yalley, NY 10977

Video Interface Products
18310 Ecorse
Alien Park. Ml 48101

Video Mods
P.O. Box 2591
Sepulveda, CA 91341

Video Services Inc.
80 Rock Ridge Road
Fairfbeld, CT 06430

VidieraRt, Inc.
P.0. Box 13374
Portland, OR 97213
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Make yourself a part of your home video system—

add a video camera!

CARL M. LARON
ASSISTANT EDITOR

NOW THAT YOUOWN A VCR, HAVE YOU FIGURED OUT WHAT YOU
are going to do with in? Of course. you can use il to record TV
programs oft-the-air. or view pre-recorded videotapes: but if
that is all you do. you are missing out on what couid be onc of
the most rewarding aspects of owning a VCR—recording your
OWn programs.

Every family has those special moments—a wedding. a
family reunion. your child's first sieps. etc.—that become
treasured memories. With a VCR. you can record those mo-
ments on videotape $0 thal they can be relived as often as you
like. In addition. many of us think that we could be actors.
directors. or producers if given the chance; a VCR gives you
that chance. even if your productions are seen only by your
friends and family. To do all of that. however. You need one
picce of equipment in addition to your VCR —a video camera,

But choosing which video camera best fits your needs will
not be the easiest task that you have ever undertaken. To
begin with. ncarly every company that muakes or distributes a
VCR also makes or distributes a color.video camera: many
make or disiribute several models with different fealures.
Prices for those cameras range from about $650 10 well over
51500. So far it sounds pretty bad. but there are a few factors
that do make the choice a little easier. First of all. neardy all
such cameras produce outstanding color under good lighting
conditions. Secondly. cameras that cost about the same, gen-
eratly perform about the same. Because of that. once you've
determined how much you can spend. your choice will be
based sirictly on how a camera's features meer vour particubar
needs. However. before you can make that decision. vou need
to know how a basic video camera works, its limitations. and
how the various feaiures affect acamera’s performance.

How a video camera works

The main purpose of a video camera is 10 transform the light
reaching its lens into an electronic signal that can be recorded
on video tape. The part of the camern that does that is called a
camera tube. One such wbe. a Vidicon (used in most low-cost
cameras). is shown in Fig. 1. In that tube. light from the
ouiside is focused by the camera’s Jens and falls on a light-
sensitive conductive plate called the target plate. The con-
ductance of any poin' on the plate varies proportionally to the
brightncss of the light striking that point. Althe same time. an
electron gun al the rear of the tube gencerates an electron beam
that is swept across the target plate. The beam cument that
flows varies with the conductivity of the target, and can be

used o generate a record of the brightness levels of a scene—
in essence a black-and-white television picture. Color is added
to the picture in one of several ways, The simplest of which is
through the use of a color-stripe filier.

The primary difference between camera lubes is the com-
position of their target plates. Another difference is their size.
While carly home cameras used onc-inch tubes. many new
models use a #-inch tube. The chicf advantages of the smaller
tubes is that 1hey are not as susceptible o “image lag™ (a
streaking effect at low light-levels) and they make it possible
1o make smaller. lighter cameras. One disadvantage is that the
smaller tubes do limit resolution somewhat.

ELECTRON
BEAM
SEPARATE
SCREEN
L
#iin o ELECTRON
i~ “9"' N
> g3 . ey /
FACEPLATE g SANS TE
TARGET PLATE

DEFLECTION AND
FOCUSING COILS

FIG. 1—CROSS-SECTIONAL DIAGRAM of & Vidicon camera tube. An elec-
tron beam trom the rear of the tube is used 10 gener aile & record of 1he Ighl
and dark areas Of 8 SCerw——in essence, A black-and-white lebevision pictum.

Some limitations

Technology aside, one of the biggest differences belween a
video camicru and a film camera is thai. rather than storing an
image on film that is inside of the camer. the video camera
stores the image on videotape that is inside ithe videocassetre
recorder. That means, of course, that your camera must ab
ways be connected to your VCR. limiting your range 1o the
length of the cable. While that cablc can be cxtended 102
maximum of about 85 feet. any recording away from home will
be impossible unless you have a portable VCR.

Color video cameras also require quite a bit of light for best
recording results. Typical minimum illumination require-
ments range from 8 to 10 foot-candles (80 10 100 lux), although
some. such as the RCA mode! CCO¢1 shown in Fig. 2. have
minimum requirements as low as § foot-candles (50 lux), and
onc. the new Sony mode! HVC-2200, has a minimum hght
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requirement of just 4 foot-candles (40 1ux). For hest resulis,
however. most manufacturers recommend lighting levels 090
to 180 foot-candles {(900- 1800 [ux). If you arc shooling oul-
doors. mecting those lighling requiremenis will not be a prob-
lem because sunlight will produce nearly idcal pictures. That
is not the case if you arc shooting indoors. however: the
average illumination in 2 moderately lighted house is about 9
foot-candies. which is close 1o, or even below the minimum
requirements of most cameras. Generslly speaking, using a
couple of 250- 10 500-watt photographic lamps is the easiest
way 1o achieve the recommended illumination levels. But hot
lights can be u hazard, and. at the least. add a few more cablcs
for someonc to trip on. Additionally. the bright bights may bea
bit out of place in some situations. such as a wedding cere.
maony. Of course. if you arc shooting al home and are unsure
about the light level. you can always monitor the picture on
your tele vision set and make any needed adjustments.

The essentials

Generully speaking. all of the eameras available can be
classified as one of three types, based primarily on the kind of
viewfinder they use. However. as vou will soon see. the
view finder isn’'t all that's differcot.

The least expensive models use top- or side-mounted opti-
¢al viewfinders: such 2 camera is shown in Fig. 3. Those
camcras are really not much more than a camera body with &

FlGa, 2-—ONE OF THE FEATURES of the mode! CCO1 ! color camers from
RCA is Ra sensitivity in low light. 11 has a minimum light requirement of jual
5 loot-candies.

FIG. 3—A LOW-COST COLOR CAMERA, this mode! YCC342P from Sanyo
uses & simple optical viewfinder System

FIG. 4—A TOP-OF-THE-LIME video camera. this mode! IK-T8504F trom
Toahiba testures 8 mavable Sectronic viewiinder snd 8N auto-focus Ry Fhem,

lens and a microphone. An oplical viewfinder has many limi-
tations. including the fact that it iells you almost nothing about
the piclure you are taking other than what will more or less be
in Lhe frame. In addition those viewfinders are uscless with
Zoom lenses.

On Lhe positive side is the relatively low price of those units.
generally less than $700. In addition. if you understand the
camera’s limitations and work within them. they really do
take very acceptable pictures. If you arc working on a timited
budgel, those cameras are a better alternative than bluck-snd-
white—at least for most applications. Also, in many cases it is
possible 10 upgrade that type of camera by laler adding an
electronic viewfinder {more on those later).

If you know how a 35-millimeter SLR camera works. then
you know how the next type of video camera works. Those
cameras use aptical TTL or Through The Lens viewfinders
that, using mimors. lel you see whist the lens sees. Thal is
extremely important with zoom lenses. #nd in fact, most TTL
cameras usc them. One disadvaniage of this type of view-
finder is that, since some of the light must be split between the
camera and the viewfinder. a little more light is required
{about 10 to 25 percent) for good recornding results. Also. 2
TTL viewfinder is something you have to choose at the lime of
purchase: vou can'l add one later.

If you are looking tor a camera with all the *'bells and
whislles.'" then vou should look into one of the *'deluxe’’
cameras. One of the chiefl characteristics of those cameras.
but by no mecans the only one. is their use of electronic
viewfinders. An electroni¢ viewfinder is essentially a minia-
turc black-and-while television; color is not used because of
the prohibitive cost. That type of viewfinder gives you the
most information about the picture you are shooting because
it shows you the video image. the signal that the VCR is
receiving. In addition. nuy of the viewfinders have indi-
cators or “idiot”” lights that let you monitof the varnious condi-
tions {such as cxposure. whether the VCR is running. condi-
tion of the battenes, color balance, eic.) that Sould effect your
taping. One unique advamage ofan electronic viewfinder isits
mobility. Most are mounted extemnally (see Fig. 4) and can be
tilied up and down. ar moved from cne side of the camera to
the other, for case of use. Some can be complelcly remaved
from the camera. and atiached to an exiension cable for re-
mole vicwing.

The frllis

While cameras can be grouped info the three main cate-
gories. that is not all that separates one camera from another.
Almost every camera in every group has one feature thal
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separates it from every other camera in its own group, as well
as those in other groups. Most of those fearures are useful, and
help you get the best results from whatever camera you are
using. Unfortunatcly. not every feature is on every camera;
iand €ven Among cameras of The same type, the fealures will
vary greatly from bramil to brand. Because of that. it is an
impossible 1ask to pick a best camera for everyone. That
c¢hoice is a personal one and will be based mosily on how you
plan to use the camera. and how much you want to spend.

Almost all cameras have somc sort of microphone. Some
have microphones built into the camera body itsetf. while
others have microphones located on telescoping booms:
although more suscepiible to damage. the boom-mounted
microphones do a better job. Some cameras also have micro-
phone-input jacks and thuse do make the unit more flexible.

One of the most importani parts of the camers is The lens.
Aside from the least expensive models. most cumeras have
some Iype of zoom lens. While the lenses are generully top
quality. two factors effcct their versadlity: 1the range of focal
length and the speed. A zoom lens is really several lenses in
onc: the most common ranges of focal lengths arc 3:1.4: 1. and
6:1. The lens’ minintum focal length also plays an important
role in determining which lens is most suitable for a particular
situation. In general. s short minimum focal length will make a
lens a little better suited for indoor work: a longer minimum
focal length is a little better for outdoor work. Lens speed.
given by an £ number (just like a still camera). refers to the
haximum apertiire of lens opening: the lower the fnumber the
wider the maximum aperture and the more light the lens will
admit. Thus an f1.2 lens will have a langer maximum aperture
than an f1.8 lens. Incidentally. most Icnses cin be changed.
That's especially true if your camera uses the popular C-
mount: that mount s also used for pholographic lenses.

One miher useful lens feature is sn aulomatic ins. What it
does ts to adjust the aperture automatically. so that the proper
amount of light is et into the camers. That also heips prevent
accidentally buming the camera tube, Since video cameras
have a limited contrast ange {the ratio of the brighiesl part of
the picture to the lightest). the aperture setting is critical 1o
obtaining a good color picture. In addition. some cameras
have a backlight control thal lets you handle siluations in
which the subject is standing in front of a source of bright light.

As mentioned before. if your camera has an electronic
viewfinder. you arc almost sure to have a built-in exposure
indicator: some TTL cameras also have those indicators.
Another feature that is found on a few cameras is a4 low
light-level or sensitivily control. That lets you tike pictures
under poor lighting conditions with acceptablc, although rare-
Iy optimum results.

Same new cameras. such as the one shown in Fig. 4. offer

TABLE 1

Akai America Lid.
800 W._ Artesia Blvd.
Complon, CA 50220

41 Slater Dr.

JVC Corporation

Elmwood Park. NJ 07407

N.A.P. Consumer Electronics Com.

auto-focus sysiems. In those systems. all you need do is point
the camera and shool: the focusing is done clectro-mechani-
cally. The auto-focus system can be overridden when peeded.
such as in a close-focusing situation.

All color cameras must be adjusted for the specific lighting
situation. That is because the characteristics of differeni types
of light. or the light"s color temperature. can affect the way an
object appears. That is the reason that some type of color
compensation or a color-temperature coptrol is needed. [nits
simplest form. it can take the form of a filter that is placed over
the lens. More advanced cameras huve Iwo 0 four preset
adjustments that balance the camera for the ambient light
conditions. Those adjusiments are selected by a switch on the
side or rear of the camera.

For the most precise adjustment. some cameras add a fine-
tuning or white .balance control. That control gives the camera
a reference as to how a while object should appear under the
prevailing lighting conditions. To set it. simply point the cam-
cra at a large white object that is illuminatcd by the light you
will be using. and adjust the control until 4 meter {€ither in the
viewfinder or on the outside of the cameru) gives the proper
reading. That control must be adjusted every time the lighting
changes.

Other features to look for include automatic fade-in and
fade-out. locking controls that prevent accidental opcration.
mounting brackels for auxiliary microphones and lights. anda
tripod mount. All of those lend more flexibility to your
camera.

Shopping arcund

Shopping for a video camera is a lot like shopping for any
high-technology elecronic product. only perhaps a little
harder. IF at all possible. try & cumera out under daylight and
low-light conditions. Also try out the controls to sec if they
can be adjusted casily. Another important thing to check is the
focusing mechanism: see if the camera focuses eastly and. in
the case of TTL. cameras, if the focusing ard {either mcro-
prism or split-image mngefinder) is casy for you to use,
Among the specifications to look for are the signal-10-noise
ratio. the resolution. and the minimum-illumination level.

Mosi video cameras are small and light weight. Bul weight is
not the only facior that determines how comfortable a camera
i5 to use. Balance. location of the viewfinder and controls.
shape of the handgrip. and many other faciors all play a part.
Alsao. it is possible 1hat a camera could be too light. making it
difficult to hold steady. Broadcast-camern manufaciurrs
actually add weight to their units to make them easier 10 use.

As you can see. there are quite a few chalces to be made
when you purchase a camera. To help ger you started. we've
compiled a list of camera suppliers (see Tabie ). R-E

VIDED CAMERA SUPPLIERS

Sanyo Electric, Inc.
1200 W. Artesia Bivd.
Compton. CA 80220

Sharp Electronics Corp.
10 Keyslone P1
Paramus. NJ 07652

Cannon

10 Nevada Or, i

Lak NY 11 {Magnavox. Phlico. Sylvania)
aduceees 0 1-40 and Straw Plains Pike

Curtis Mathes Corp. Knoxwille, TN 37914

1 Curtis Mathes Pkwy
Athens, TX 75751

GBC CCTV Corp.
315 Hudson St.
New York, NY 10013

Panasonic

General Electric
Portsmouth. VA 23705

Hitachi
40t W, Artesia Blvd.
Comptan. CA 90220

RCA

One Panasonic Way
Secaucus. NJ 07094

Quasar Company
9401 W. Grand Ave.
Frankiin Park. IL 60131

600 N. Sherman Or.
Indanapolis. IN 46201

Sony Cofporation of America
9 W 57th St
New York. NY 10019

Technicolor
299 Kalmus Dr.
Costa Mesa. CA 92626

Zenith Radio Corporation
1000 Milwaukee St
Glenview. IL 60025
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What's the difference between the four systems?
How do they work? Which system will best fit your needs?
The answers to those and other questions can be found below.

BEBE F. McCLAIN*

YIDECSC TECHNOQLOGY IS FAR FROM NEW: MANY SYSTEMS
have been developed over the years. Today. only four sys-
tems are being marketed—or are planned to be marketed—
before 1982 comes 1o a close.

Over 50 years ago. John Baird recorded video signals on a
wax dis¢. During the half eentury that has passed since then.
videodisc systems have been developed independently by
Hitachi. O Mctries. SEQ. Syndor Barmt Scanner Corp..
Digital Recording. Robert Bosch. and MDR. And those asc
the systems that never came to market?

In the 1960°s. a good deal of work that was done by 3M and
Weslinghouse greatly advanced videodisc technology. But it
wasn 't until the 1970°s that decisions were made that resulied
in the four systems that exist today. During the past [0
years. an ever-increasing progrimn of research and develop-
ment devoted to videodisc systems has resulted in an explo-
sion of iecchnology. and a number of systems.

The first system to be marketed was developed by Teldec
{Telefunken-Decca). It is no longer available. That system
uscd a grooved 20-cm (apprex. 8 inches) flexible disk that was
rcad by a stylus.

Those systems that «fid survive. were developed by the
following companics:

RCA -CED system has Stylus riding on
grooved disc with pits.

JVC ~= ———VHD systeam has Stylus riging on
non-grooved surface with pits.

Philips - ~Retlective optical system uses a

MCA 1aser ta read shiny disc with pits.

Thompson - — = —Transmussive {non-retlective) opti-

CSF cal system uses & laser to read clear

disc with pits,

While all four of thosc sysiems will have become available
before the end of 1982. it is difficult to predict whether all four
will survive The first three systems are aimed at the Consumer
market. The fourth {Thompson-CSF) is definitely an indus-
trial unit that is much higher priced: the discs it uses are not
commercially available but must be custom-made for the user.
Yet there are numerous applications for that system in busi-
ness and industry.

Videodisc systems were developed because they are the
most economical way t0 mass-produce programs containing

*This articie 1 an pxcerpt from Babe McCla
Yideodhac Systems and manutaciunng

ng book on

both audio and video information. A single masier disc is
made. and from it ¢just as with audio-only recordings)
thousands of discs are pressed quickly and inexpensively.

The stamping takes only seconds. and the raw maerals are
few and inexpensive compared to videotape duplication.
Even more importani: The picture quality delivered by a
videodisc is better than that from a 4-inch VHS- or Bea-
format videotape. And the sound is high fidelity. stereo and/or
dual-language capable.

The more ndostrial-Oricnted type of videodisc players are
able to find and freeze-frame any one of the more than 50.000
frames ¢crammed into each side of the disc. That means that
50.000 individual pictures could be stored on one side of o
disc. then called up and displnyed on the TV sciten in sec-
onds. As oppuscd to videotape machines. a videodisc ma-
chine can freeze frames for long periods of nme.

Unlike the home videoiape machines. the videodise ma-
chines are used for playback only: they can not record. When
a videodisc is played back. the video picture is displayed on
the screcen of a conventionat TV {color or B&W) and the
accompanying audio comes through the TV speaker. Some
videodisc machines have sterco capability. but they must be
hooked up to 2 home-sterco system 1o make use of it. None of
the four vidcodisc formats are inlerchangeable.

A typical videodise is about the same size as an LP phono-
graph record. but contains both audio and video information.
The informaition is conlained in pits arranged in spiraling
tracks or grooves on the disc.

Let’s rake a brief ook at the relationship berween the TV
signal and the pits on the disc. The TV signal that represents
the program that is eventually put on a disc is composed of
three separate signals. Those clements are: a) luminance
{brightncss}. b) color. and ¢} sound {sce Fig. 1).

The peaks and troughs (tops and bottoms of the signal {d in
Fig. 1)are "clipped’” off. The distance between each wave {e)
is representative of the length of the pit that is engraved ino
the surface of the disc. The length ofthe pits and the number of
pils per second determine how the picture on the screen will
look. When a disc is played. the pits are read and changed
back into a TV signal.

Videodiscs that have grooves. have many more grooves
than stereo phonograph records. In fact. 50 10 75 grooves
filled with video information fit into a spacc the width of a
human hair.

WWWW americanradiohistorv. comm

A 2661 AUVNNYF


www.americanradiohistory.com

RADIO-ELECTRONICS

o)
o

TV SIGNAL / PITS

Wi

¥ O s wssssrsomBo

%hnqa A l- R
VYRR 'H”

1‘ T - COLOR

j—~‘=‘- SO

FIG. 1=-THE TV SIGHAL placed on the disk is composaed of three separale
signals—Ilurminance, color, and sound.
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There are two basic types of videodisc players. One is the
optical player that uses laser light 10 read the pits in the tracks
of the disc. The other is the capacitance player: it uses a stylus
that actuully rides the surfuce of the disc. That stylus. in
combination with the disc itself. forms a varable Capacilor
that converts the signal placed on the disc into an elecironic
representation of the TV signai originally recorded. There are
two different kinds of capacitance-type disc players. One
plays a disc that has grooves {the CED sysitem): it uses a
diamond styius. The other (Lhe VHD system) plays a disc that
has & grooveless surface and uses a diamond or a sapphire
stylus. In both versions the stylus actually contacts the sur-
face of the disc.

There are two optical-type disc players. too. One plays a
reflective disc (Philips). while the other (Thompson CFS)
plays a clear. transmissive disc that allows light to pass
through it. Both usc a laser beam whose light focuses on pits in
the dise. Nothing physically contacts the dise’s surface durning
playhack in either of those optical systems.

The capacilance system with grooves was developed by
RCA: the grooveless capacitance systemcame fromJVYC. The
nanies listed in Table | and Table 2 are interchangeable.

TABLE 1—CAPACITANCE SYSTEM
Mechanical. Contact Stytus

CED {Capacitance Electronic Disc
Grooved

RCA Syslem

Selectavision

VHD {Video High Density)
Grooveless

JVC System

Matsushlta System

The optical systems. as a group. are often called VLP
(Video Lascr Player) or Laservision. The optical system that
uses a reflective disc is usudly defined as reflective optical.
The optical system that uses a clear transmissive system is
usuvally called transmissive optical. The two different formats
are often identified by the name of the manufactuser that
makes either the pliyer or the dise.

TABLE 2—OPTICAL SYSTEM
Laservision, VLP, Non-conlact/Laser

Refleclive
Magnavision
Discovision

Sony System
Philips System
Universal Ploneer System
Opticai/R

MCA System

IBM System

Laser Disc
Transmissive
Thompson System
Optical/T

All videodise machines do not include the same special
features. Some may offer fast and slow play in ¢ither forward
or reverse: some have a single audio channel while oihers
have two audie ¢hannels. In addition to including special
play features. some players have microprocessors built in
that make it possible to access any individual frame in the
program immediately and cither freeze-frame it on the TV or
usc that frame as a starting polnt for 1he program to follow.

The same programs are not available on the various sytems.
Many film companies. TV program distributors. record dis-
tributors. erc.. have signed agreements with one or more
manufacturers to supply programming. Program availability is
one of the forcmost concems of potential purchasers.

RCA’s CED system

The CED format uses a grooved disc and a comact stylus
(sec Fig. 2). It was designed by RCA as a simple. low-cost
consumer machine that is very similar to a record player. It
uses a diumond-tipped stylus that is casily replaced when h
wears out. It plays a rwo-sided disc that has mictoscopic
grooves in which the stylus travels. There are 10.000 of those
grooves to the inch: they are so narrow that You could fit 38 of
them inside one groove of a standard LP audio disc.

The stylus has a electrode tip that is actually half of a
capacitor. {The disc itself acts as (1w other half.) As the stylus
travels down the grooves on the disc. the resulting capaci-
1ance variations gencrale changes in the electrical signal that
are converted into video and audio signals.

CONDUCTIVE
VINYL

FiG. 2—MUCH LIKE A PHONOGRAPH, the CED System used » dlamong-
tipped stylus that rides In 2 groove on the disc. The stylus can be replaced
casily.

The stylus rides in grooves thal contain pits of different
lengihs. The stylus senses the elecirical changes between
w here there is no pit and where there is one: the signal that
results is transformed into o TV signal.

Because the s1ylus does contact the grooves. the disc must
be kept totally clean. It is enclosed in 2 caddy for protection.
The caddy unlocks when it is inserted into a player and the
disc is left behind as the caddy is removed.

The caddy is marked side 1 and side 2. Each side plays for
one hour. aftes which the disc must be removed from the
player with the caddy. flipped gver and se-inserted. On the
player. there is an elapsed-time readout. Calibrated in min-
utes. so the viewer can sce where he is in the show or can
access any particular minute. Other features inelude visua!
search that provides a fast-forward or fast-reverse funetion
where the program can be viewed at 6 times normal.
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Right now. players that will deliver stéreo sound are not
available but some discs arc being recorded in siereo for use
with future playback units offering sterco playback.

In the CED system. four frames of video are placed into
cach track lone track being ane lap around the disc. That
means that there are four still pictures read duning cach
revolution of the disc. If one track were played over and Over
again. as must be done for freeze-framing. four frames would
be repeated. and the resulting picture would be jumpy. For
good freeze fruming only one frame should be repealed. That
is why freeze frame is not possible when playing conventional
shows on the CED system.

The CED system is by fur the simplest system. Because the
siylus travels m a groove. there is no need for the additional
tracking mechanism that all the other systems need to keep
the stylus from wandering all over the disc. Also. since light
isn’'t used as in the optical system. no lighi-focusing devices
are nceded.

The CED disc only has pne coating applied after it is
pressed: that is a lubricant that decreases wear and increases
the lifc of the disc and the sty lus.

To date. color-TVY manufacturers representing over 5066 of
the U.S. color-TV market. have indicated their intention of
introducing CED-type videodisc players (RCA. Zenith. J.C.
Penncy. Scars. Sanyo. Toshiba. Hitachi. Radio Shack). RCA
has already sold some 40.000 to 50.000 players and hopes to
have broughi that number to well aboy ¢ 200.000 before the
end of 198]. They are alsp looking for sales of more than
291!1;1;”011 discs made by both RCA and CBS before the end of
| ;

The VHD (Video High Density) system

This system has been seen only in prolotype form. but its
manufacturers promise that it will be available in the next few
maonths. Onginally. JVC and Matsushita developed different
systems: but later. they decided that they would both man-
ufacture units using the JVC technology. Matsushita. which
owns alarge pant of JVC. abandoned its technology in favor of
JVC's.

The VHD (Video High Density) systeém uses a grooveless
disc that comes in contact with a sapphire (or diamond) stylus
(see Fig. 3). The stylus has an clectrode tip that reads elec.
trical changes in the same way as the CED system. The main

STYLUS TIP

INFORMATIDN SIGNAL

“—— TRACKING SIGNAL

FIG. 3—INSTEAQ OF GROOVES, the VHD system uses & series of pits. As
tn the CED sy3tem, the stylus comes in conlact with 1he disc’s surface.

OPTICAL REFLECTIVE PLAYER

pISC
b

=) Sy’ = 4
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1. LASER LIGHT ?p X
2. LENS Dl o4

3. PHOTODETECTOR 3 » 8

FIG. 4—THE ¥LP VIDEODISC PLAYER was the lirst consumer device lo
uae A luser. The three main Parts of the sysiem are shown here

difference is that there are no grooves—only a serics of pils in
spiraling tracks situated on the disc’s surface. Also. like the
CED system. the VHD stylus generates different electrical
changes as it comes into contact with areas of pits versus arcas
of no pits.

To explain further. the YHD playback stylus has an ¢lec-
trode that. like the CED siylus. is actually half of a capacitor,
The dise is the other half: the clectrode detects capacitance
vanations between the disc and the siylus. Again. the elec-
trical signal is directly related to the spacing and the size of
the pits. The resulting signal is converted inte a video signal
that plays through the TV, The pils arc similar 10 those in the
CED system. but thcy are wurned sideways.

There are no groos 5 to guide the pickup stylus and keep it
on the nghi track. 50 a Iracking signal must be recorded pn the
disc. A corresponding tracking serv system is needed on the
VHD stylus. to make the adjustments nceded 10 kecp the
stylus on track.

As the VHD stylus travels over the disc. it comes into
contact with 10 times more of the surface than the CED stylus
does in the CED system. As in the CED system. the stylus
must be changed when it wears out. The VHD disc is smaller
than 12-inch CED disc: it’s 10.2 inches. and it also must be
enclosed in a caddy to protect it from dirt and scrutches.

The VHD disc plays for 60 minuics on each side and must be
remosved from the plaver using the cadds . wrned over. and
then reinserted to piay the flip side. There is variable slow and
fast motion. The discs have two soundtracks. so siereo is
possible if the system is hooked up to a home-sterco system.

Since the VHD system has two frames per resolution. it
cannot have still frame. An optional unit is available to vse
with JVC’s player that allows for still Iraming. Another op-
tional unit makes the VHD player eapable of play ing digitally
recorded super hi-fi audio (PCM) discs. By offering those
options. the VHD system ¢an be aimed at both the industrial
and the consumer market.

Player and disc manufacturers are General Electric and the
Matsushita affiliated companies. JVC. Panasonic. and Quasar.

Optical reflective system

The third sysiem of the four present disc systems is the
optical reficctive format developed by MCA and Phitips. This
player {see Fig. 4) was the first consumer produci 10 use a
laser. The disc it plays is a record-type onc. but with no
grooves. It has a smooth. silvery. mirror-ITke surfacc as ap-
poscd t0 a grooved surface. It does not use a stylus. A safe.
low -pow er gits laser light acts as a tracking guide ynd pick-up
SYSIem as it scans across engraved pits on the dise.

A spiral series of pits around the dis¢ form tracks. One track
plays per each revolution of the disc. That represents one
frame (one still picine} of the progrum. There are 54.000
tracks {with one frame each) on cach mide. 1t takes Hw of a
second for the laser 1o scan vne of those 54.000 ks, Be-
cause one revoluton piays only one frame. it is possible 10
still frame’” a picture on the screen by repeating the same
frame. {The laser just goes around the same trick over and
aver again.) That is important for industrial and educational
programs. where viewers want to stop the show and/or cata-
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logue Lthousands of still pictures.

One side plays for 30 minutes. This unit also has multiple
speeds in addition o standard play. They include both fixed-
and variable-speed slow motion. fast motion. and rapid scan.
in both forward and reverse.

[f the dise being played was recorded in siereo. the dise
player can be hooked up 10 # home stereo system with an
amplifier and two speakers for stereo sound. 11 would Other-
wise play through the TV speaker. which is monaural.

A long-playing disc called CLY {Constant Linear Velncity},
that has 60 minules per side. can be used on the player—but
the still frame and multiple speeds are sacrificed.

Looking at this in more detail. Lhe standard play. referred 1o
as CAY (Constant Angular Velocity). has 30 minules per side.
Those discs have one frame per revolution. Since. in the
standard play. the disc is always turning at the same speed it
takes longer 10 poaround an outside track than an inside track.
The pits arc more spread out on the outside rim and closer
together on the inside rim. To extend the playing time. 1he
CLV dis¢ (Constunt Linear Velocity) was developed. By put-
ting the pils closer logether. four frames of piciure could be
put on the oulside tracks instead of one. That nunber gradu-
ally decreases 1o one frame as you proceed 10 the innermost
tracks. Since there is more than one frame of picture in some
tracks. it would be impossible to repeal onc revolution of the
disc orver and over for i still-frame effect. This long play is for
movics and enlerlainment programs. where 60-minutes-per-
side is desirable.

Let us now take a1 look at the technology behind this optical
system. The reflective discs are covered with a metallic coat-
ing that enubles the laser beam to veflect off the surface.
through a lens. and onto photadetectors in the player.

As Fig. 5 shows. the laser (1) tran els through the lens (2} and
is reflecied off the dise back through the lens {2) and ow inlo
the photodetectors {3). The aclual system has a more com-
plicated path than shown: the beam is reflected by a series of
mirrors before it strikes the disc.

The end result is thay the laser light. reflected by the disc. is
concentratcd onto 8 photodiode inside the player. When a
light hits a pit in the surface. much of the light is diffrucled
aboul and is not reflected back into the lena. In essence. less
light is received when a pit passes in froni of the lens than
when a smooth section of 1he disc does. In thal way the pits
modulale a current.

Because Lhe optical reflective sysiem uses a disc that has a
proteciive coating. no caddy is necded. The pils are actually
imbedded in the disc undeme:th the protective coating. Since
no slylus contacts with the disc. dint or scratches on the
surface do not affect the playback. The disc is removed from
the jacket and placed on the disc player’s tumitable as is done
with a phonograph revord.

An optical sysiem is more compliciated than a capacitiance
system because it has more mechanisms, Two additional sys-
tems are needed—one to keep the beam focused on the pits
and one 10 keep the beam on the right rack.

LASER BEAM BOUNCES OFF PIT
REFLECTIVE DISC

/..--""

LIGHT T8 PIT

1]
!

FIG. 5—THE LIGHT FROM THE LASER goes through the lens, is reflected
by the disc back through the lens. and |8 Picked up by a photodetecion
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FIG, BN THE TRANSMISSIVE DPTICAL SYSTEM, light from the laser
passes through the clear videodisc.
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The light beam necds & servo system (0 slay cormectly
focused on the pits within the track as the disc motates. If the
disc moves {vertically) up or down Lhe light beam will not be
focused on the Inick. To compensate for uny such movement.
there are two pholodiodes. onc on each side of the slit
through which the light beam passes. After Lhe beam passes
through the Objective Iens. it hits the disc and reflects back
equally onto the photodiodes. Bui if the disc changes posi-
tion {moves verically) the light beam is reflected more onto
one photodiode than onto the other. Sensing that. the lens
refocuscs so thai the light is cvenly reflected.

In addition t© that focusing sysiem. a tracking system is
needed to insure that the beam stays on the trick and does not
wander radially across the surface of the disc. As the main
laser beam strikes the disc. lwo other light beams also strike
il—one on cach side of the main beam. Those two addi-
tioni#l beams send infermation back 1o separate photo-
detectors that are part of the trucking system. The system
adjusts the main beam radially to keep it on truck.

fLis interesting Lo note that in the optical system the pictunes
in the vuter iracks are betiet than those in the denser inner
tracks. and yel the manufacturers have seen fit to have the
optical discs play from the inside to the outside. (The CEDand
VHD systcms play like records—from the outside in.) That
means thal the first pictunes seen arc of the poorest quality
found on the disc.

Transmissive optical system

The fourth and final system te be outlined is the optical
transmissive formal developed by Thomson CSF. 1t is de-
signed for the industrial and educational market. and is priced
al more than $3000 for the player. [t can be interfuced with a
computer for retrieval of information.

Thomson and 3% arc mastering discs in this format. The
price for having a program masicred is over $1500 for one
side (30 minuies). Replication of discs from the mastes costs
on the order of S18 cach.

The systcm works on & method similar 10 the reflective
optical system in that it uses a Jaser beam 1hat reads pits that
have been deveioped on the disc in spiral tnicks. There are
two sides 1o the disc. with pits on each side.

The disc i5 transmissive 1o light and the difference in the
path of the laser light where there arc pits. as opposcd to
where there are no pits. causes the modulation as the beam
travels along the track (see Fig. 6). The laser light shines
through the disc 1o photocelts underneath the disc. Unlike all
the other syslems. it is not necessary to tom this clear dise
over. since the laser can refocus on the bottom side. Since &
protective surface is not applicd. the dise uses a caddy that
inserts with the dise into the player and is then removed (as
with the CED and VHD system).

Like the refleetive disc. one revolulion represents onc
framc. Therefore. still framing is possible by merely repeating
the same frume: variable fast and slow motion both forward
and reverse ure possible. 100. There are two audio chunnets.
bul stereo play is not available now since only one channelcan
he played al a time.

As you can tell. that unit is intended 10 be interactive with
the viewer and is not for the mass marker. where viewers
usually walch a program uninterrupted and do no1 need spe-
cial features and retrieval capability. R-E
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Enjoy the action and excitement of an arcade in the comfort of your
home with one of these video-game Systems.

DANNY GOODMAN

THE HISTORY OF THE HOME VIDEO-GAME DID NOT BEGIN IN
guarded rescarch labs of the late 1960°s. where engincers
worked round the elock tnying to control blips on a TV
screcn. but in a bar in Sunnyvale, California. There. in 1972,
Nolan Bushnell. founder of a small electronics ¢oOmpany
called Atari. was called in o fix a prototype Pong video
game he had installed only two days earlicr. The fault he dis-
covered. was not in the circuit. but in the coin box—it was
jammed to the gills!

It didn’t take long for the game to appear in & coin-operated
home version that hooked up to your TV set. You may
remember the first Magnavox Odyssey video gnme—a simple
gadget compared with today’s—that sold in 1972 for about
$100. cven though the graphics were so limited that a TV-
screcn overlay was required for the background.

The home video-game has come a long way since those
days. During the first few years. producis were replaced
every six months by less expensive models with more game
variations. Things have been a lot more stable since 1977—
the year that the first carttidge- programmable video game was
iniroduced.

The programmable games relcased the avid game-player
from buying an entire console unit for every new video game
that came out: he eould update his masier console with a §25-
$30 plug-in cartridge. And wday. they're still selling like
mad! When the sales figures for 1981 are finally tallied. they
should show that nearly 2% miltion consoles and over 20 mil-
lion cartridges were sold. Now. a ncw coin-operated arcade
game called Pac Man is breaking all records. The world
secms to be going video-game crazy. For those of you who
have had your eye on onc of thosc home video-games. we'll
take a ¢lose look at three of the major systems and see what
kinds of games those machines play.

Atari Video Computer System

The Atari Video Compurer System. which sells for under
$200. is one of the survivors from a treacherous time in
video-game history that saw the end of at least one formidable
opponent. Fairchild's Channel F viden game. Atari held on
through the tough times. slowly rewarding early Video Com-
picter Svstem huyers with more and more camridges. Atan
now offers 43 different cartridges—the largest library of any
video-game maker—and another dozen compatible game
packs are available from a company called Activision {sec
below)

FIG. 1—THIS REMOTE-CONTROLLED Atari Video Computer System eliml-
nates lhe controiler wires and bets you controd the action from Anywhens
i1 the room.

The Atari game console is @ modest-looking affair. with a
serics of slide swilches for power, color/black-and-white TV,
game select. game start. and difficulty. The rear pancl has a
jack for the output from the power pack that plugs into the
wall (that sclup kceps the potentially-warm power trans-
former away Irom heat-hating 1C’s) and two ninc-connector
jacks for the hand controllers.

Two different types of hand controllers come with the con-
sole unii—joysticks and paddies. If you jump around from
cartridge to cartridge. switching controllers gets to be a prob-
lem. with cords sometimes getting tangled up. Joysticks are
used by 28 of the cartridges. paddies by 10. Two optional
controllers are also available. Kevboard controliers with 12
pushbuitons are used by four of the cartridges: steering con-
rolters are packaged with the only cartridge that uses them.
Indy 500.

To help eliminate the maze of wires nunning to and from
the console. Atan is gradually introducing a new wireless
model {sce Fig. 1). The wireless modcl. which setls for about
$100 more. looks like something out of the 21st century. But
a close inspection reveals the same console conltrols as the
hard-wired version. bul in pushbutien forin. The control
panc! also has red LED's to indicate how the controls are
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set: those can be seen from across the room,

The wireless unit accepts all of the available cartridges.
Furthermare, we are 1old that aside from remote control.
there is nothing aboul the wireless gnit that will make the
wired version obsvlcte.

The wireless hand-controllers are stored beneath a flip-top
cover in the unil, keeping everything together. The controtlers
themiselves have some well-Conceived features: Each con-
troller is a combination joystick and paddie; also, GAME
SELECT und GAME RESET pushbuttons are on each controller,
so you don't have 10 get up to start every game. The only
thing missing is a robot arm 10 switch cartridges!

Onc of Atari's major auntions has been its ability to
adapt very populur arcade video games to the Video Com-
pitter System. Since Atari makes many of the arcade games,
they pretty much know which are 1he boticst. Most Atan
cartridges have multiple.skill levels of variations in play—the
43 cartridges ofter a total of almost 950 variations! Instruc-
tion pampbhlets are, for 1the most part, easy to follow. A num-
ber of the cartridges offer truly challenging play. You should
consider the following if you cheose the Atan game:

Missile Command, from the arcade rame of the same
name, places you at the control of an antiballistic.missile base
charged with protecting six cities. That by itsell would be
easy, except that your base and cities are under attack from
waves of interplanetary ballistic.missiles and cruise missiles,
For each wave, you have 30 ABM's (in three magazines of
10) 10 intercept the enemy missiles. Using the joysiick. a
cursor is moved to the point on the screen where you wani
your ABM (0 intercept cnemy missiles; your ABM's are
*'launched™ using the red button on the caniroller. An ABM
rushes up to that spot and explodes. If the enemy missile is
touched by the ABM s blast, it is destroyed. As You success-
fully defend each wave, another, more intense wave follows.
Missile Command can be played by one player. or by two
players 1aking turns, There is also a beginner’s [evel so thal
you can get the feel of the game.

Adventure is a challenging game of logic. memory, and
often hair-raising action. Your task in this one-player game is
to locate an enchanted goblet hidden somewhere within
castles, dungeons. and mazes of a video kingdom, and re.
store it to its proper castle. Other objects help vou in your
hunt: keys tocastles. nbridge to go through dead-end mazes,
a magnet to retrieve obiects stuck in walls, and a sword for
protection—but You can only carry one thing at a time. There
are also three hungry drugons who will glecfully chase you
through a pitch-black maze just to eat you. And just when
vou think you've got the game licked. the *'magic flving bat*’
steals away your prize and hides it somewhere clse. The

ONE OF THOSE GAMES that sounds almost tog simple 0 be fun, try
Circus Atar! once, and you'll be hocked

game offers three levels of difficulty. in sieps carefully
planned o give vou the feel of the kingdom and its mystical
objects and inhabitants. The top level is the best, with all the
objects scaltered about at mandom.

Circus Atari is onc of those games thal sounds almost oo
simple to be fun—but try it, and you'll be hooked. It has a
broad appcal, perhaps because it is based ©on a2 humorous
premise instead of attacking alicn invaders. Two eircus
clowns must propel cach Other on a tecter-totter to hit and
puncture three rows of halloons overhead. Your job is 10
position the teeter-totter under a falling clown so the other
can get up there 10 break more balloons. Fxcept it's not
always casy to predict where those guys are going to fall.
And if You miss—SPLAT! With a little practice you'll learn
how to get the clowns 10 jump to the high.scoring top row.
Every time you eliminate a row of balloans, a new one takes
its place. One variation of the game Changes the speeds of the
Jjumping and falting clowns at random, Circis Atari ¢an also
be played by one person, or two can challenge each other,
taking tums when an opponent’s clown hits the floor of the
“Big Top.™”

Activision cartridges

Atari owners have the advantage of a second source for
game cartnidges. After all. it 1akes a greatl deal of time to
design, program, perfect. and document a consumer -onented
program, and there are only so many games it Company even
as large as Atan (or MagnavoX or Mauel) can produce at one
time. Activision is a company founded by four Atari game
designers who went oul on their own in late 1979. Tt has
produced 12 cartnidges for the Atani Video Computer Sys-
ternr. Many of them have won awards in video magazines.

One significant feature of the Activision games is the quality
of the instruction pamphlets. For the most par, they are easy
to read, and get you playing the game very quickly. They
also give you plying tips right up front, rather than having
you lcam the game's idiosyncracies along the way. To give
you something (o try for, most games against time or the com-
puter offer you a chance 10 cam a membership emblem in a
“club’’ for that cartridge by attaining specific scores. All you
need is a photo of the TV display with your score on it, Each
pamphlet also has a photo of the designer. with a few pura-
graphs about some of the game’s Special aspects. Whether or
not those blurbs were actually written by the designers, they
add a personal touch to the package not found on any other
video-gamie cartndge.

Skiing is a one-player game offering your choice of slatom
or downhill runs of varying length and difficuity. Unlike the
usual ""bombs away’’ video game, this one requires a light
touch on the joystick to mancuver your skicr through the
gates. Just as in rew life, it is a race against the clock, with
clapsed time plus either the number of gales left on the
slalom course. or the distance in melers remaining on the
downhill run. displayed on the screen, The time 10 shoot for
in the hardest slalom course is 28.2 seconds. A time better
than that qualifies you for the ** Activision Ski Team."

Freew:ay is an Activision game that is just plain fun for kids
as well as adults. Here, one or two players try (o maneuver
as many chickens as possible to the other side of & 10-lanc
superhighway in 1wo minutes and sixteen seconds, [f a
chicken gets hit by a car or truck. it his 10 go back, so you've
really got to dodge the vehicles as they race by at varying
speeds, As & warmup. you can try game 1. which is called
“Lake Shore Prive. Chicago. 3 AM.."" with littic auto (ruffic.
Then you can build up to rush-hour car and truck traffic on
Dallas’ "LBJI Freeway,™ If you're good enough to get at
least 20 chickens across. You can apply for a “'Save the
Chicken Foundation™ membership emblem.

Kaboom is 8 maddening test of hand-eye ceordination. The
*'Mad Bomber’' runs back and forth at random aleng the top
of the screen dropping live bombs: you can hear the lighted
fuses crackle. You start out with three buckets of water, with
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THE CONSOLE ol the Magnavox Odyssey? looks more lika a computer
than thal of any other video game.

which you inust catch the bombs before they hit the ground.
gaining points for each catch. 1f a bomb hits. all the bombs
remaining on the screen explode; you lose a bucket. and the
“'Mad Bomber™ smiles. But for every 1000 points. you can
earn back onec lost bucker. The ‘"Mad Bomber™ starts
bombing slowly enctigh for novice players to get the hang of
it. But each succeeding wave of bombs gets longer and much
faster—up 10 13 per second. It has all the addictive 1ension of
a Space invaders-type game. but is purely defensive. And
3000 points gets you in the *"Bucker Brigade.”™

Magnavox Odyssey2

In 1he samc price class as the Atari game is Odyssey? by
Magnavox. 1t does not yet have as many cantridges as the
Atari. but it offers a sclection of games in arcade style,
sports, and a few clementary-education activities.

The game console looks more like a compuler than any
other video game. A touch-sensilive typewriier-like alpha
keyboard comes into play on a few games; numeric and reset
keys are used with every game. A set of universal joystick
controllers are hard-wired into the rear of the console—
there's no need o switch around controlkers from game lo
game. One welcome feature on the controllers is that there
are shallow slots at cach of eight directions around the circle:
that comes in handy when trying 0 mancuver accurately
along a diagonal path. With other games’ controllers. youz're
never quite sure where that disgonal position is—which can
cost you valuable time in getting away from some video
attacker.

The majority of cartridges for the Odyssey? have Coarser
graphic displays than other video games. Characters am!
objects tend to be very block-like. and animation is some-
what stiff. But those characteristics would be noted primarily
by frequent arcade game-players who are accustomed to
high-resolution graphics Tequiring more program-memory
capacity than any home video game. Younger children. and
adults who don’t gel 10 the arcade too ofien. should thor-
oughly enjoy the Odyssey 2 games.

Blockout! and Breakdown! are both offered in one cartridge.
The object in Blockont! is 10 work your way through the four
rows of colored blocks by paddling a ball up against them to
destroy them. This part of the game is similar to Atari's
Breakout. But there's an added challenge here—ceither the
computer or a second player has control over litile men on
the rows of blocks who can restore destroyed blocks. Play
goes on for 90 seconds. or until the offense breaks through.
Then sides change. and the second player (ries to out-
mancuser his opponent. There are more sublicties 1o the
game. with added variations in Breakdown!. that make this a
highly competitive one- or two-player cartridge.

UFOQ, is an arcade space-battle game showing that the
QOdyssey? is capable of more detaited graphics displays than
carlier cartridges indicated. As master of a battle ¢niiser. you

meet a screenful of roving UFQ's. some of which are quicker
and more powerful than others. Two types are kamikazes
that try to ram You. A third shoots at vou. with deadly ac-
curacy. Fortunately, your cruiser is surrounded by a force
field that will ward off some shots at you and will desiroy
some of the kamikazes. Unformunately, when your force fictd
is hit, it is temporarily drained and nceds an interminably
long second or 50 10 recharge. Fortunately. you also have a
laser cannon to shoot at any UFQ, Unfortunaiely. firing your
laser alse drains your enetgy field for & moment. making you
open o attack. Fortunately. you can zoom all around the
screen to escape or attack. Unfortupately. the direction of
your luser is dependent on your direction of flight. which
means you have to fly towand your menacing target. The
alpha kcyboard comes into play with UFO because you can
enter the name of the highest scorer on the s¢reen. where it
stays for as long as the current senes of games continties.
Any number of players can take their shot at beating the
highest score, and having both their scores and names appear
for all to see.
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FIG. 2—FIREBREATHING DRAGONS. Doomwinged Bloodthirsis, and as-
sorted other nasties Inhabit the casties In Quest For The Rings, the videa/

board game for Magnavox's Odysesy? video-game $YStem.

The (Quest For The Rings, is a Master Stralegy serics game
(see Fig. 2). At almost $50. it is the most €xpensive cartndge
for any video game, but is more than just a cartridge. it is un-
questionably the most claborately packaged game around.
Instructions are contained in & 30-page book wilth a gold-
color-foil stamped cover: but what really makes Quesr For
The Rings unique is that it is both video game and board
game, Here's how it works.

The first player (the "Ringmaster™) hides ten fing tokens
and assorted monster okens under 23 castle okens at each
castlc location on the gsme board. The gamée board is 2 map
of a mythical land, with roads connecting the 23 castie loca-
tions. Two other players work together, advancing from
castle to cusile 10 search for all 10 rings. At cach castle. they
must search a dungcon. cavern. shifting hall. or inferno as
designated on the underside of the castle token. The search
takes place on the video screen. with the heroes using the
conirollers 1o go after the rings and escape the monsiers. The
conditions of each scarch are eniered into the Odyssey? by
the “*Ringmaster.” with the aid of a special keyboard over-
lay. The action shifts back and forth between board and
video screen throughout the quest.

There are. of course. mansy more aspecis of the game that
take a little time to learn, but is well worth it. Graphics are
rather detailed. especially when the "Doomwinged Blood-
thirsts'”™ gobble up & hero. or as the fire-breathing dragons
huff about. There are also provisions for one or two heroes 10
practice against monsters in the various kinds of castles. This
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is besl as a three-player game. although jusl two can also
play.

Mattel Intellivision

The newesi video-game system is Mattel's farelfivision. It
is priced al about $100 more thiin either the Alan or Magnavox
units. but for that extra moncy. you get superior graphics. a
better vhilized sound package. more complex games. and the
prospect of adding a keyboard unit that will offer you a full-
fledged home computer {see Fig. 3).

The computer-keyboard component should be available
nationally by the fall of 1982; it will sell for abow $500.
features a 60-key typewriter keyboard and cassene player for
preresorded programs. Planned software includes Conrersa-
tionat French (with audio alsp on tape). Physical Condi-
tioning. Stock Analysis. Super NFL Football (with instant
replays}). and ecducational programs. Mattel has also heen
demonsirating a voicessynthesis peripheral. which may be
offered some time in 1982,

In the meantime. we have the farelfivision game console.
4n uncomplicated unit with an on-off slide switch and reset
bution on the top pancl. Two game controllers are hard-
wired 10 the top of the unit using coiled cords. When not in
use. the contrullers and cords are stored neatly in the console.

The universal controllers have a varicty of action butions
{2 on each side), a 12-button numene keyboard. and a direc-
tion disk capable of steering in 16 directions. To veteran
players of Atari and Magnavox games. where you watch the
screen while yaur hands work the controllers automatically.
the Intellivision controllers may seem distracting on a num-
ber of games: you often need 10 input kevstrokes during play.
But that is also an advantage 10 the sKilled player iooking for
challenging gamces requiring stralegy and offering more
realistic play. Many of Matwel cartridges are spons games.
with two-player action only. not one versus the Computer.

NASL Soccer i5 one game in which you don’t necd much
eye contact with the controller once the game gets going. The
offense contrels the man with the ball. with the computer
keeping the other offensive players in motion to help out.
You can pass the ball 10 a computer-controtled offensive
player. If he gets the ball. you are then in control of the new

FIG. 3—SUPERIOR GRAPHICS s just one of ihe features of Mattel's -
tellivision syslem. The video game is shown here with the optional Key-
board Component, which shouid be avitilable toward tha end of 1982,

player. The characiers are fairly well detailed. with a lot of
ammation. Dribbling the ball down the field. the game makes
periodic “‘kicking™” sounds—very realistic. On defense. you
control 1he defensive captain and have partial conirol of the
goalie. With 1he cxception of offsides cails. the game has all
the major elements of real NASL soccer—throw-ins. goalic
kicks. and comer kicks. The sound of two men fighting for
possession of the ball is also rather rcalistic. Side-to-side
scrolling of the playing ficld is smooth. and it gives you the
fect of playing on a full-size field.

Major 1.cuguce Baschall is both graphicaily exciting and an
interesting version of Amencen’s favorite pastime: here the
game is won with good defense. Ficlders literally run out to
their positions from the dugout. The pitcher has the option of
8 different pitches. or he can throw to any infielder 10 try 1o
tag out a runner with a big lead. There are no Ny -outs in this
game. The defense must use the controller 10 select the fielder
who is to pick up the ball. then designate the infielder who is
to receive the hit-saving throw. The faster you become in
pressing the right buitons on Your controller. the casicr it will
be 10 keep the offense from geuting on base. The offense also
has oplions up its sleeve. like lcading off. stealing bases, and
bunting. And. of course. there is always the chance of an
over-thewall home run. The game goes nine innings. with
extra innings for ties. This 100 is a two-player game only.

Space Batile. No video gamne sy stem is complete without
some kind of space game. and ntelfivision is no different.
Space Buttle is a One-player game that puts you ar the center
of a galaxy under attack by bands of alien ships. You have
three squadrons. each with three ships. to defend your
“Mother Ship.”” To survive. you need to deploy your squad-
rons (o the most threatening alien bands, and destroy all their
ships before thev "zap™ your squadron. It is possible to
carry on three battles at gnce. puiting twe in contral of on-
board computers. while you waich the action of the third
squadron. But you'd better be quick. because therc are more
alien bands than you have squadrons.

The game starts with you fooking at & “galaxy-wide radar
screen.”” showing where the alien groups are. Using the but-
tons of your controller. you send out the “*blue.”* **white,”
or “yellow' squadron to mect the approaching encmy.
When a squadron encounters the aliens. their posilton on the
radar screen flashes. Pressing the GO TG BATTLE controller
hutton for that squadron. you shift your perspective 10 the
viewfinder of one squadron ship in your space dogfight.
Alien ships twist and spin owt of the way while firing lasers.
just as in the movics. Things really get frantic when you'‘re
engaged in combat and you hear the alarm that the “*Mother
Ship™ is under direct attack. But if you're quick and get all
the aliens. you'll see " ALL CLEAR™ on your radar screen.

Conclusion

As with newrly every major purchase. no one video-game
system does everyihing the way you want it. Some players
might want the combinalion of the broad seleclion of Atarf
Activision cartridges, the potential of Odvsses’s ulpha-
numeric keyboard. the quality graphics and sound of the n-
rellivision. and the uncluticred appearance of the wireless
Avani Video Computer Sxystem. But this overview of three
popular systems will give you a feeling for how they com-
pare. Whichever one you choose. though. you will have lots
of video fun. R-E

VIDEC GAME AND VIDEO-GAME
CARTRIDGE MANUFACTURERS

Activislon
759 E. Evelyn Ave
Sunnyvale. CA 94086

APF Atarl, Inc.
1501 Broadway

New York. NY 10036

AstroVislon, Inc.
6480 Busch Bivd., Suite 225
Columbus, OH 43229

1265 Borregas Ave.
Sunnyvale. CA 94088

Magnavox Consumer Electronics Co.
1-40 and Straw Plains Pike
Knoxville, TN 37914

Maltel Electronics
5150 Rosencrans Ave.
Hawthorne, CA 90250
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Enjdy the\thrill of "life-sized" television
with|opie oX these large-screen
projection-TX's.

HANG-ON-THE-WALL 3-D TV WON'T BE PART OF THIS 1982 VIDEO
spectacular, But the big-screen TV is here—in the form of
projection-television reccivers. The anly problem the buyer
faces is miking his decision. Now lhat doesn’t appear to be
any more difTicult than selecting a new TV does it? Aflerall.
once you know you wunt a set all you have 10 do is go to
your favorite retailer. select the model you want, and then
shop around far the best price. right? Wrong! IUs far from
being that simple.

To start. there are three entirely different kinds of projec-
tion-TV systems 10 select from: and the selection’s more
complicated than deciding how much you want 1o spend. You
could be willing to buy the largest. brightest. and best, bur
you might not be able to fit it into your viewing rovm. The
three major categories of home projection-TV systems include:

1. Over the screan of a convenlional TV receiver—iho
speciai lens takes (he plcture from the TV screen, blows
it up, and projects it onto the screen.

2. Fronl projection—two or three separate projection-TV
picture tubes thal are coupled to individual lenses_Each
fube/lens combination projects fts picture {(each ocne is &
singte color—red-blua-green for 3-color systems; ma-
genta and blueish-green for 2-color systems) onto the
screen. The pictures are carafully overlapped to pro-
duce a fuli-color TV Image.

3. Rear projection—(ha tube/lens systemn is enclosed
In a single cabinel. and through a system of mirrors and
addrtional lenses the picture 1s formed on the rear of a
screen mounted on the cabinet front. When that type of
receivar was first intreduced by Genaral Elactric it used
a single three-gun projection CAT. The curreént model
has three separate projection tubes.

There is actually a fourth method. toe. It goes back 1o the
first days of television—a magnifying lens placed in front of
the TV screen. One such unit available today is a Fresnel
lens that will double the size of the image you see. Since that
15 not big-screen television within the scope of this article it
will not be mentioned again here.

The problem is further compounded by the different varia-
tions available in each of the three basic sysiems. For sys-
tems that simply place a lens in front of the screen of a con-
ventional color set there are glass lenses and plastic ones.
There are systems that require 15-inch TV s and others that
<all for 19-inch sets. There are 2-lube and 3-4ube direct front-
projection systems as there are |-tube and 3-tube rear-projec-

PAUL RODNAY

tion systems. There are front-projection systems that come
all in onc piece and there are others that have a separate
projector and screen.

Whal we are going 10 do here is give you an insight into the
advantages and disadvantages of cach of Lthe three basic sys-
tems and tiuke a look at the variations and their characteristics.
You will then have the information you'll need to select a
system that is night for you.

First some basics

The piclure on the screen of a TV set is relatively bright.
Usually, it is easily viewed—even with relatively high
ambicnt light levels. as long as those lights do nol fall directly
on the TV screen. Naturally. bright sunlight falling directly on
the screen will wash out even the brightest picture. The im-
portant difference between direct viewing and projection
viewing is thal in one instance we are looking direct)y al the
source of the light. while in the nther we are seecing the
picture after it has been projected and then reflected from the
screen (O our cyes.

In any projection system thal light, in the form of a TV
picture. is fed through a lens system. All [ens sy stems cause
a loss—less total light comes out of the lens than was fed in.
Then it is projected over a distance to a screcn. The intensity
of the light declines progressively as that distance increases.
In addition the image is magnificd, so that the light that
originally filled—say a S-square-inch arca—nnw filis a 25-
square-inch area. The total amount of light has not changed:
it has been distributed over a larger arci, so il is now much
dimmer than il was originally. As a result. the CRT in a
projeclion system musi provide a much higher light level
than a directly-viewed TV sel, or the image that we see must
be viewed in a room with less ambient light.

Another problem that lrge-sereen pictunes present can be
sumnicd up simply as: It may be Lirger. bul it won't be
better, and it may be worse.” That means that the piciure
qualily is determined by the quality of the picture on the
screen of the projection wbe, Making it larger does not add
detail; actunlly. the lurger picture will probably not logk as
good as the picture on your 25inch console. The number of
lines of information has not changed. so the quality cannot
improve! And if Yot have a less than perfect picture—ghaosts.
smers. snow, e1c.—it will look still worse when it is blown
up to S or 6 feet across. BEvery defect in the picture that you

WWWW americanradiohistorv comm

2861 AHYNNVT

=y
L2, ]



www.americanradiohistory.com

RADIC-ELECTRONICS

~
=3

 =g—

THIS REAR-PROJECTION TV from Penasonic featurss 8 three-tube pro-
jection systern and a 45-inch viewing scraen

receive will be enlarged and emphasized in the huge picture
delivered by a projection set. So unless you already have
“*near perfect” reception. be prepared to buy it new antenna.

Projection through a lens

This is the simplest and usually the least ¢xpensive method
of delivering large-screen pictures. [0 it. 2 lens iy placed in
frant of the screen of a conventional color-TV set. The image
is focussed on a screen usually positioned several feet in
front of the lens.

The good points behind that system include the obvious
fact thar it is inexpensive and simple. You can use an existing
table-model TV. Generilly. the larger the starting sereen size.
the bnghter the image on the screen. Plasiic lens syslems are
available. The only cheaper method than that is a magnifying
lens placed in front of the screen—buyl that would limit the
picture to aboul double the size of the set’s screen.

There are disadvantages. o, [U's like & movie theater: The
viewing room must be hept relatively dark. The TV receiver
is not designed to be part of a projector. Its light output [evel
is not adequate enough for it to be used in a normally fllumi-
nated room. Since the progction unit inchides & complete
table-model color TV, il is refanively large and heavy. Posi-
tioning the unit and supporting it in a off<the-floor location
can become a problem. Screen size is limited by the bright-
ness of the piciure that can be delivered. As we explained
earlier. the brightness of light projected through a lens suffers
a loss. Also. as you mutke the picture larger that same reduced
amaunt of light is spread over a larger arca making it even
dimmer 0 the eve.

One other point about thal kind of system. Since you are
starting with onfv the light delivered from the picture tube of
a TV set. anything less than an excellent lens system will
introduce light losses thut may not be tolermble. The quality
of the lens used in this Kind of system is critical. The more
light you lose in the lens. the dimmer the piclure.

Direct front-screen projectors

Probably the uitimale projection-TV system is the 7-foot
screen from Kloss. The picture is gigantic: it's bright. and
you'd love to own onc. Of course. there are many others.
Some combine screcn and projection set in & single unil that
unfolds. Others are two-picce units—a separate screen
and a separate projector. My preference is for the two-picee
system. [t delivers the largest. brighiesl projection pictures
that are available for home use. Of course. vou need a large
room. You'll have to keep § to 10 feet of space between the
projector and its screen and you'H have to find a space large
enough (o place that screen. [n addition. You il need room to
armange your fumiture 0 make room for people to sit where
they can see the screen.

Because of the light problems in watching a projection TV,
almost all sereens buili for projection TV are concave in
shape. They focus the light falling on the s¢reen so that it is
reflected back at the vicwers in a restricied angle. While that
reduces the viewing angle. it improses the brightness of the
image on the screen. But it also means that you have a
limited areis in which (0 armange seats for the viewers.

In the on¢-piece sets. the screen and projector are com-
bined into an attractive piece of fumiture. When it’s time for
the news. your favorite soap operi. or that clissic great
maovie. the “furmiture” unfolds o reveal & s¢reen and projec-
tor. Limitations of the system are the size of the screen.
Maximum size is usually 3 % § feer. That's several times larger
than a 25-inch sel. but smaller than that 7doot screen we
mentioned carlier.

Another variation available in those sets is a 2-colar pro-
Jector. Only two projection tubes are used. The colors are
combined. using the [and process. and believe it or not you
get almost all the colors that a 3-color system would deliver.
As there is ane less projection tube. the system costs less.
The two-tube system definitely works. but 1°d recommend
spending a little more for the 3-tube system. It is more natural
and. most important of all. delivers a brighter picture.

Rear-projection syStems

Genceral Electric started this one with a console that had a
50-inch screen. one prajeciion wbe. and a set of elaborate
optics that kept the picture inside the cabinet until it was
projected (from the inside—hence the rear screen) onto the
screen. To improve the brightness. G-E wenl 1o a three-tube
projection system and today that type of TV set is available
from a large group of ~¢t makers.

The pictures are bright and ¢lear: not as large as those de-
livered by froni-projection sy stems. of Course. bul certainly
large enough for mosi viewing rooms, The greal adsantage of
those units i thal they are one piece. The space they Gl
when they are nol being used is the same as when they are
on. 50 it is casier (0 sel them up. see how they fit inio the
room and leave them there. There is also some choice in
cabinel styles.

On the negative side. that’s one huge picce of fumiture. In
addition. the optical system is the most elaborate of any of
the projection types. If any element should ever go out of
alignment you could be Faced with an expensive adjusiment.
Naturally. the manufacturers have sealed the oplies to prwect
them against dust getting in and reducing piclure quality: but
after several thousand hours of use a Cleaning may also be
required: that is not a job for an untrained person.

Before you buy

Sust like any other major purchase. shop before you buy.
L.ook at all of the systems: see which one suits vour needs
first. Then. within the system type you choose. shop some
more. Look at models. siyles. and prices. [nvestigate war-
rantics. find out who will do the set-up and take care of re-
pairs. shoutd they be needed later. Then buy and enjoy.
Once you start watching those life-size images. you may not
be able o go back to your lable-modle] set again. R-E
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DANNY GOODMAN

WITH ALMOST TWICE AS MANY VIDEOCASSETTE RECORDERS
(VCR’s) ptirchased in 1981 than in 1980. it js safe (0 say that
video fever is spreading. More consumers are seeking alter-
nate or enhanced sources of video entertainment because the
standard commercial-nciwork fare seems less appealing. At
the same time. improvements in microprocessor. digital. and
optical technology will likely bring us many new video pro-
gram-sources. as well as new ways of walching them.

[t's surpr.sing. but many “new™ ideas aren’t new at all.
They have been kicking around research labs for decades.
with occasional unsuccessftl trials in (he general markel-
place. Like the Avco Carrrivision videocgssetie recorder of
the carly 1970's. they were products and concepts “before
their time” '—thal is. before most of us were aware that elevi-
sion could offcr something other than the Gong Show.

Let’s ook ahead at the video that is likely 10 come our way
between now and the end of the decade.

Two-channel TV sound

Mention the word “siereo.” and the first things that come
to mind arc hi-fi and music. With the inireduction of siereo
TV. perhaps as carly as 1983, thal may change. Actually.
““two-channc!’ might be i betier term than siereo: the dif-
ference lies in the circuitry, as well as the way it is used-

Sterco. as we said. implies music—whi¢h makes up only a
small perceniage of today™s TV programming. But Iwo-chan-
nel sound opens the way for multilingual broadcasts of druma.
comedy. news. and—Ilest we forget—commercials. Broads
casters would have a way of reaching the large. varied non-
English-speaking population in this country in their native
tongucs. For example. English might be broadcast on audio
channel |. and 4 second language on audio channel 2. Then. if
a musical special. opera. O concert were broadcast in true
sterco. a sub-audible pilot tone could be used Lo signal your
TV Lo switch to the STEREO mode. Wrning on both ¢hannels
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automatically. Other applications are possible. including a
service for the blind featuring the regular audic on one channel
and a descriptive narration on the other.

From & technical standpoint. two distinct voice tracks re-
quire more channel separalion than is needed fer sierco
music. Otherwise. onc channel may interfere with the other.
Domestic manufacturers have been preparing for iwo-channel
sound ever since AT&T changed its TV -newwork relay system
from phone lines (witha top-end frequency response of § kHz)
10 microwave (with 15-kHz response). Up until then, there
wasn’t much even a high-fidelity TV amplifier could do with
such a low-fidelity source. Several console sets currenily on
the market do offer pscudo-siereo sound. but without a stereo
video-source {with the exception of a few laser videodiscs) or
an cstablished technical standard. there is little incentive 10
make a true-sterco receiver. That is about to change. More
siereo YVCR's. 10 join Akai’s. the only one now on the market.
will hegin to appear here in 1982, ‘They will be backed by a
trickle of prerecordedcassettes of concerts in sierco. Indus-
try predictions are for that trickle to become a stcady flow
within a couple of years.

While two-channel TV broadcasting is now in Service in
Japan and. as of last Scptember. in West Germany {(on¢ of the
West German receivers is shown in Fig. 1). the concept is still
in the testing stages in this country. The Multichannel Sound
Subcommittee of the Blectronic [ndustries Association (E1A}
has completed over-the-air testing of three proposed stereo-
broadcast techniques. Furthecrmare. tests are also under way
to choose a noise-reduction system for the stereo broad-
casts. Systems from Dolby. dbx. and CBS are those under
consideration.

When stereo TV does armive, you won't have to run out to
buy a new TV set. You wifl suddenly find many stereo tuners
available at your favorite video emporium. Some will receive
only audio for headphone listening. or for patching into your
hi-fi set-up. Others will also receive video foruse witha video
monitol: The age of video components will be upon us!

Flat-panel TV

Growing interest in home projction-television may be one
of the reasons why TV rescarchers are working on a large.
flat-panel television set. Typically. such & set would be just
four inches deep and simply hang on & wall. Even now. the
industry joke is that for the last 25 years. flat-panc) home TV
has been 10 years away. And true to form. last year RCA
demonstrated a new technique for & wall-hung TV that they
predicted would be on the consumer marker “*close 10 1990.7
But with 100.000 or so American consumers having spent
between $2500 and $4300 cuch for big-screen projection units
in 1981, and with predictions of that interest tripling by 1984. it
is likcly that “breakihroughs’™ in technology will, indced.
make large wall- TV's affordabie by 1990,

- EE— .
FIG. 1—CURRENTLY AVAILABLE in Japan end Wes! Germany, two-chan-

nel TV audio should be here within the negt few years. The recelver shown
here ia one of the new West Garman madels.
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FiG@. 2—TECHNICAL DETAILS of the RCA large-screen finl.pansl TV, The
receiver will have & 50-inch diagonal screen bul messurs just 4 inctws
thiCk, aliowing R 1o be hung on & wall

The RCA system under development consists of 40 onc-
inch-wide vertical modules, making up a 50-inch (diagonal
measure) color-TV display panel. as shown in Fig. 2. Instead
of a single electron beam sweeping across the face of a
cathode-ray tube (CRT). cach module in thai system has its
own ¢lectron beam. and those are tumed on sequentially from
left to right to produce a scan line that sweeps at the same
speed as ona CRT. The beam is generated by electrodes along
the back pancl, only about four inches away from the face
plate. It’s a tricky system. to be sure. and one that will take
somie ime to perfect. panticularly in color.

We will. however, soon have ataste of flat TV, although ina
pint-sized version. Portable iand handheld flat-TV's from Sin-
clair and Japanese manufaciurers like Toshiba. Hitachi, and
Matsushita will start showing up on store shelves hefore the
end of 1982. (See Radio-Electronics, October 1981 issuc).

The Sinclair unit will probably be first. withits 3-inch diago-
nal CRT made flat by $winging the electron gun over o one
side: & previously unsuccessful idea that had been researched
for more than 25 years.

Soon afier. solid-state LCD panels will make a supes-slim
pocket TV possible(see Fig. 3). The LCD display will actually
be a mosaic of 52.800 picture clemenis. resulting in a receiver
with a 2-inch (diagonal measure) black-and-white screen.
such as the one Toshiba recently demonstraied.

Teletext/videotex

Of all the video applicauions of the future. probably none
has had as much discussion—some of it quite healcd—as
teletext and videotex. Teletext is the One-way transmission of
infermation aver the air by a television broadenster. The data
is coded and sent atong with the regular TV picture. |t cannot
be seen without & decoder. since it is located in ane of the
scanning lines found within the black horizontal bar that you
sce when your vertical hold needs adjustment. Videotex. also
called viewdara. is a two-way interactive system that links
your ielevision ta a central computer either by telephone lines
or by a cable-TV hookup. Not Only can you get the news.
sports. and weather. as with ieletext. but you can also place
airiine reservations. for eéxample. by communicating with the
computer using a small calculator-like keyboard wired 1o the
Tv.

Many U.S. and foreign-based manufacturers are interested
in the potentially lucrative market in home (decoders. either
attached to your TV set or built-in) and origimuting-station
(broadcast encoders. computer data banks. €1€.} equipment.
Once atechnical standard is established. we can expect 8 great
nusny stations Lo begin transmitting teletext. just as they are
currently trunsmitting closed captioning for the hearing-im-
paired: also. we can €xpect that videotex will be widely used
by the many cable-TV systems already in Operation.

Here is an example of what 10 expect by the late [980°s:
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F1G. 3—THESE HAND-HELD 1etevisicna trom Toshiba use two-inch diago-
nat fat-panei LCO dleplays.

Let's say your oid microwave oven finally bit the dust, and
you feel it’s time to buy a new one. You tum on your televi-
sion. USIng its many-butioned infrared remote control. and
sclect the main menu listing the videolex services that are
avzilable on your cable system: a typical menu. in this case
listing financial news stoties. is shown in Fig. 4. Among the
menu's listings is one called **Consumer Information.”™ prob-
ably a good place 10 start. Entering the comesponding code
using the remote control. another menu appears. listing sev-
eral sources of consumer guidance. The One you want at the
moment is comparative lesting by an independent consumer
lab. Continuing the process in the same manner soon keads
You Lo the information available on microwave ovens.

Once you've found the unit with the features you want,
when the proper buttons are pushed, the videotex system will
display prices. service lecrms. and delivery information for the
stocking dealers in your arca. Next. using your personal bank
codce, you can use the system to see if you have enough money
10 pay for the oven, and if so. order it, arrange for delivery.
and pay the dealer.

But you aren’t done with your videotex system yet. If you
wish. You can use il to get new recipes, and gel a pnintout
from a companion printer for future reference. You could also
usc the system to take a mini-course in microwave cooking. or
any of the muny other mini-courses offered. Some videotex
systems may also offer typewriter-like keyboards that will let
YOu [ype a letter or message, say to & friend., and then send it
over the syslem to its destination.

Several of the services mentioned above are already avail-
able in England. where videotex and teletext have been in
operation for the past few years. We'll also have them here, as
SO0N as everyone agrees on which system to use.

One very important uspect of teletext/videotex is noted by
Ed Tingley. staff vice-president of engineering for the EIA.
He believes that the interactive use of television, .. .will be
the bridge between the public and their familiarity with data
processing.”’ Indeed, the TV viewer with a videotex controi-
ler in his or ber hand will have access to a vast amount of
computer-originaled information.

Dlrect-broadcast saleilhes

To &nyone who has wrestled with TV rabbit ears to get a
reasonably clear pictire of Lou Grant from a television station
only 25 miles away, the idea of almost-perfect video from a
satellite 22.300 miles avway is mind-boggling. But. starting as
carly as the mid- 1980's. that is exactly what will be happening.
DBS (Direct Broadcast Satellite) satellites will soon join the
dozens of other birds in geostationary orbits around the earth.
(For a satetlite t0 be in geostationary orbit, its orbital speed

Dow Jones Industrial Average
1R ¥ T S

Treasury yields fall
Foreign Exchange rates
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FIG. 8—A TYMCAL VICEOTEX meanu. The one shown hers [inla financial
narwt slories. TO call up one of them. the 8ppropriate code l keyed inio the
accomoanying controller.

has to maich precisely the speed of the Earth’s rotation: to us
on Earth. it scems to hang motionicss in the sky.) Currenty.
geostationary satellites are used for military. commercial,
teiephone. pay TV. cable TV. and network-TV relays over
long distances. The satellite dishes and receivers you pow sce
advertised are designed Lo “"cavesdrop™ on the signals.

DBS satellite transmissions. however. are intended for
home viewing. A relatively-high-power (about [00 wutts)
transmitter in the satellite will make it possibie for almost
a_nyorlm with a 2V3-foot diameter dish to receive cable-quality
signals.

Satellite Television Corporation has received FCC approv:
al to go ahead with its plans for a 3-channel satellite network.
Non-commercial programming will include movies. popular
concerts, children’s progmams. sports. education. cultural
progrumming. and more. The signals will be scrambied. so it
will be a subscription type of service. costing around S25 per
month (plus abut $100 for Jdish installation). Oher services
will be possible as part of the DBS network. with two-channel
audio and (eletext data among the most likely. The first Satel-
lite Television Corporation bird is scheduied for 1985 faunch.
with a tolal of six satellites planned for compicte U.S. cover-
age. as well as backups,

High-detinition television

You ¢an add a new sel of letters 1o the video alphabet soup:
HDTY. which stands for FHigh-Definition TV. Systems
demonstrated by Matsushita and Sony have shown resolution
equivalent to that of 3$-millimeter motion-picture film. By
companson, loday’s color-TV image has resolution that is
between that of B-millimeter and 16-millumeter film.

The key to HDTV is squeezing more scan lines onto the
screen: 1125 to be exact. compared with the U.S. standand of
525. Another part of HDTV is changing the aspect ratio (the
ratic of the horizontal to the vertical séreen dimensions) from
today’s 4:3 Lo at least 5:3 and perhaps 2: 1—making the TV
pictire more rectangular. much like \he screen in 2 movie
theater, But before all of that can happen. & new standard.
both for video cameras and receivers must be aceepted.

An HDTYV signal requires a 1ot more bandwidth than a
standard transmission. While that may be a problem at first for
broudcasters. wire and fiber-optic cable networks could easily
handle the HDTYV signals. Interestingly €nough. the proposed
DES satellites will also be capable of relaying HDTV signals.
Tests will likely be conducted early in the DBS program.

Combine an HDTV -quality picture with a large-screen pro-
jection receiver. like Matsushita’s prototype. and vou will
really have a movie theater right in your living room.

3-D television

[Fyou remember back to the 1950°s. there were several films
in which the action seemed literally to jump out at you. Of

WWWwW americanradiohistorv comm

& Ze6L AUYNNYP


www.americanradiohistory.com

2 RADIQ-ELECTRONICS

A COMBINATION OBS/high-definition TV system is |usl one of the things
we can look forwsrd ig. Such s system is shown hare.

course. the images did nol really jump oul al you. but your
brain was ““tricked’’ into belicving thal they did. If vou have
ever seen one of those films. you have a prelly good idea of
whal 3-D tclevision is all about.

Several significantly differemt systems for producing 3-D
effects for home television are under study. All of the systems
require the viewer to wear some sort of special glasses to see
the 3-D effect: a few of the sysiems allow the viewer o see a
standard, two-dimensional image withoul the glasses,

Matsushita has demonsirated a protolype sysiem in which
the viewer wears special glasses (see Fig. 3) that are con-
necled 1o the TV, Electronically controlled polarized “"shut-
ters”” Over the lefl and right lenses are triggered by the verti-
cal-sync signal: they open and close in time with the specially
prepared program material. The stéreoscopic effect can not be
seen without the special glasses.

Another prototype system. called DOTS (Digital Optical
Technology System) clectronically adapts an existing film (or
3-D iclevision hroadcast. Essentially. the sytem analvzes the
motion in a film. and separaies the images into what appear (o
be threc plines 10 anyone wearing the special glasses. The
program maierial can also be viewed without the glasses,
although the image wili be two-dimensional. William Etra.
DOTS inventor. concedes. however. that for the moment
"...there is no compatible form of 3-I) thal compares with the
tota) left-right separation of two Llaking lenses.”” Anyone who
has used a stereo slide viewer knows what hMr. Etra means by
total s¢paration.

There is hope that 3-D and high-definition TV will make a
successful combination. In such a svstem. a L125-line color
screen would have lines 1, 3, S, etc. fed the signal from a
left-taking camera, and lines 2. 4. 6. etc. fed the signal from
a right-taking camera. Using polarizaton and a polarized
viewer. the resolution of the resulling 3-D image would be
equal to or better than today's TV image.

Cable TV will be the first to use 3-D 1elevision. mainly in an
attempt to attract new subscribers. The 3-D matenial that will
initially appear will most likely be specially preparced enter-
tainment features. particularly movies produced to take the
best advantage of 3-D effects. Shortly thereafter. educational
programming may vse 3-D for added elarity. Possible applica-
tions range from pre-school awareness drills {*'near’” vs.
““far"’} to a college-level explanation of recombinant DNA.

All-fn-one remote control

With all of the high-technology . homic-entertainment equip-
ment that will soon be available. it may be comforting to know
that you may be able 1o link cverything together and operate it

FIG. 5—THE IMAGE on the tejevision would sppear three dimensional to »
viewer wediing spocial glasses in the Matsushita syastem,

all using i wireless. microprocessor-controtled remote unit.
Among the things that such a remote-control system will altow
you to do is program your VCR. monitor the outside ot your
house using your secunty-TV system. play 8 iwo-channel TV
broadcast through your hi-fi amplifier. check the treble con-
trol of your stereo. and gel the local weather from a videotex
sysiem.

Video after 1990

Work is already in progress on ap international standard for
digital television and the equipment to handlc it. It isestimated
that a color HDTY signal in digital form would require adigiial
VCR capable of recording al a rate of nearly | gigabit (1000
million bits) per second! Digital TV will help eliminate the dif-
ferences between the three TV standards used throughout the
world: NTSC. PAL. and SECAM. Material recorded in onc
part of the world could be viewed anywhere else without
requinng costly scan conversion.

By the carly 1990°s, we may be reading about crude labora-
tory demonstrations of moving holographic images. television
that will not be restricted to the two-dimensional plane of a
video screen. When that system is finally perfected. we will be
treated 1o images 5o realistic that il will scem as if our favorite
entertainers were performing nght there in our homes.

Television is evolving Into more thian a passive eéntertain-
ment medism. Viewers will be choosing programming from an
increasing number of sourtes. not just the traditional net-
works. Video equipment will be changing to give us more
realism in sight and sound. better communications with the
outside world. and more control over what we watch. This
decade promises to be an exeiling time for video. R-E
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CX Decoder
For Records

P rt 2 NOW THAT WE'VE EX-
a plained how this CX*
expander works. it’s time to begin con-
struction. [f you ve already ciehed or
purchased the PC board (the pattemn ap-
peared in List month's issue of Radio-
Electronics). you're all set. [f not. that's
the first thing vou'll need to do.

Consiruction

The PC board for the expander is laid
out for use with the cabinet shown: a
similar cabinet is available from the sup-
plicr listed in the Parts List. [f you
should choose 1O use your own. You can
substitute panel-mounted coOmponents
for the ones listed and run |cads to the
appropuniate points on the board.

A pants-placement diagram for the PC
board is shown in Fig. 5. Begin by in-
stalling resistors R3%. R39. Rel. and
R62. Then mount the power iansformer
and the dual phono jucks. Transformer
T1 has a4 single 117-volt primary and
mounts with the rame running from
front to back on the PC board. The
transformer’s tabs should be bent under
the board for mechanical integrity and
then seldered o the puds on the foil side
s0 that the transformer’s frame is elec-
toically grounded. The transformer’s
terminals are numbered: be sure that
terminals | and 2. which connect to the
primary. fuce the rear of the circuit
board. You will notice some extra pads
on the board. They were included to ac-
commodate some of the possible substi-
tutes for the transformer described in
the Pars List.

The special dual phone-jcks are
mounted next. First. remove the plastic
tab at the rear of cach jack. Then snap
the front eround-tabs into the slots in the
ground bus and solder them in place.

"CX\1s a rademark ol CRS, Inc

JOEL COHEN

Also solder the center terminals of 1he
jacks. taking care that the jucks them:
sehves are lined up parallel o the board's
surface.

Next install the rest of the resistors.
and the capacitors and diodes. on the
board. followed by the five jumpers that
20 on the 1op side of the board. (Do not
install the three jumpers on the bottom
side of the board at this time.) When that
is done. install all of the 1ransistors and
IC’s: to prevent damaging the IC's. it's
a good idea to use sockets.

The volume control. R22-a and R22-b
{a dual audio-tuper potentiometer).
can be mounted next. followed by the
switches. The switches listed on the
Parts List come as 8 single assembly:
they can also be purchased (gnd mouni-
ed) individually. For the Schadow
F-serics switches. the switch height is
determined by the shoulder on the PC
[;ins. The Centralab swilches require
he-inch spacers. Two of thuse spacers
are required if the switches are mounted
individually. three are required—iwo at
the front and onc at the back—if the
switch assembly is used. The switches
should be lined up so they are at right
angles 1o the front of the board—other-
wige the switch buttons may not fit
through the heles in the pre-drilled en-
closure cleanly.

The LED has three leads of different
lengths. The center tcad. which is the
longest one. is the common eathode.
The red-element iead is the second long-
est one: the green-element fead the
shortest. Holding the LED with the red-
element lead to the right. bend the body
of the LED forward 90 at the point
where the leads taper down. Solder the
LE D to the board. allowing a lead length
from the bend to the top of the bourd of
14 inch.

Mount two stake-on terminals at the
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upper-left comer of the board. near the
transformer. They are used to attach the
fine cord. but de not do that al this time.
If you do not have stake-on terminals.
you can make them out of short pieces
of tinned I8-gauge (or larger) uninsu-
lated wire. Finish up by installing the
three long insulated jumpers on the @il
side of the board: those are located in
the lower right-hund corner {as seen
from the top side of the board} and are
connected to switches S2 and 83,

Final assembly

The expander board is now complete
and necds only o be installed in its cabi-
net. Almost any enclosure can be used.
the only requirement being that it be
large enough to hold the PC board. con-
trols. and jacks without crowding.
While the instructions that follow apply
specifically 1o the pre-dritled cabinet
mentioned in the Parts List. the proce-
dure is essentially the same for any
other one.

The ptastic lens for the LED should
be snapped into the small hole near the
center of the front panel. Then. making
sure that all of the switches are in the
“in”" position. case the board into the
cabinet so that the shaft of the voLUME
control passes through the teft-hand
hole in the front panel. Push the board
forward. lower the rear edge. and finally
slide i1 back until the mounting holes in
the board line up with the cabinet stand-
offs. Mount the board using four Ya-inch
6-32 sheet-metal screws,

Thread the line cord through the hole
in the rear of the chassis and place a
plastic strain-relief over it. Solder the
line cord to the stake-on erminals (or
short pieces of wire). using a heat sink
to prevent melting the solder securing
the terminals to the PC board. When
that is donec. squeeze the strain-relief

With this expander, you can enjoy the improved
dynamic range and 20-d8 of noise reduction
offered by the C8S CX system for records.

The complete construction details are

presented below.
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FIG. 5—PARTS-PLACEMENT OIAGRAM for the CX expander. The Ihree [0ng jumpers In the lower
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and insert it into the hole in the cabinet.
leaving a little slack in the cord inside
the enclosure. Snap the LED into the
back of the lens. attach the volume-
control knob. slide the fiber washers
that come wilh the switches over their
shafts. push on the swilch butions. and
you are nearly finished. Figure 6 shows
how the expander should look at that
point,

Calibration

Calibrating the expander requires
feeding a 1-kHz. 0-dB-reference tane.
into cach channel and adjusting potenti-
ameters R37 and R34 so that LED |
glows orange (both the red and green
elements an). A tesl record for calibra-
tion is available from the supplier listed
in the Parts List. Once the unit has been

FIE. E—THIS IS HOW the completed X ex-
pander should ook jusl betore the cape s
closed up. Mote that the unit Ahown hee was a
prototype snd Hs layout is slightly dittersnt
from that of the one described in this article.
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calibraled for a particular amplifier and
phono cantridge. it should not need any
further adjustment until &ither one is
changed.

As you might suspect from the fact
that CX records can be played satisfuc-
torily withoul any expansion. the CX
system is very tolerant of mismaiches in
the encode and decode reference-levels.
In fact. it is almosi impossible to Jetecta
mismatch of as much as 6 dB. Thus. if
you do not have access 1o a recording of
the reference tone. and do not wish to
purchase the test record. a 150-millivolt.
1-kHz signal can be used for the calibra-
tion procedure. That signal will be with-
in 1 or 2 dB of the proper reference level
for the majonity of amplifier/phono-cart-
ridge combinations.

The last adjustment that has t0 be
made is nulling the offset voltage of the
transconductance amplificrs. That is
done toinsure that there is a minimal DC
shift at the outputs (pins 8 and 9) of the
LM 13700 as the gain of that IC changes.
The 0-dB reference tone is used for that
adjustment. also. With the vOLUME con-
trol (R22) set at maximum. feed the tone
to cither of the channels and monitor the
corresponding output of IC3 (pin & or
pin 9} using a high-resolution DC volt-
meter. Note the voltage measured and
remove the tone. still monitonng the
output from IC3. Continue to apply and
remove the tone. and adjust RS9 until
the difference in output levels (with the
signal applied and absent) is at a mini-
mum. Since the magnitude of the volt-
age shift. as well as the signal |evel. is
increased as the vOLUME control is
rotaled clockwise. the control is set to
maximum to get the best resolution. Be-
cause the two halves of IC3 are Closely
matched. the adjustment need only be
made for one of 1he channels.

Thc final step is buttoning up the cabi-
net. Note that the front and hack of the
cover arc different: the mounting holes
are farther in from the front edge than
they are from the rear. Slide the cover
over the chassis and attach il using four
4-40 bolts. Attach the four rubber feet to
the bottom of the unit. and your ex-
pander is ready for use.

Set-up and use

The expander is designed so that it
can be connected as part of an external-
processor loop. a tape loop. or between
your pre-amp and power amp. If you
connect the expander in an €xternal-
processor loop. connect the jacks labled
QUTPUT ON Your receiver or pre-amp (o
Jacks J1 and J2. INPUT FROM PREAMP. Ont
the expander: connect jacks I7 and J8,
OUTPUT TO 'KEAMP. on the expander to
the input to the processor loop on your
receiver or prc-amp.

When it is part of 4 tape loop. the TAPE
OUT Or RECORD OUT jucks on your re-
ceiver or pre-amp should be connected
to jacks J1 and J2 on the expander. Also

connect |he tape recorder’s line inputs 1o
jacks J3 and J4. TO TAPE RECORDER LINE
IN. and connect jacks J7 and J8 o the
TAPE IN jacks on your receiver or pre-
amp. Finally. connect your tape record-
er’s output to jacks J§ and J6. FROM
TAPE RECORDER OUTPUT. on the ex-
pander. When the expander is connect-
ed in that way. the tape recorder will
record normally. regardiess of how the
expander is sel. However. to play back
a lape. switch S|. TAPE/SOURCE. will
have to be in the TAPE (in} position. To
use either the tape recorder or the ex-
pander. the tape-monitor switch on your
receiver of pre-amp must be in the oN
position.

To use the expander between your
pre-amp and power amp. the output
jacks on the pre-amp should be con-
nected to jacks J1 and J2 on the ex-
pander. Jacks J7 and I8 should be con-
nected 10 the INPUT jacks on the power

Eleclronics
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BUILD A BACXYARD SATELLITE TV RECEIVER

amplifier.

The expander is fairly simple 1o use.
When the oN/OFF switch (82) is in the
OFF position (oul). the expander is by-
passed and no processing takes place.
When that swilch is in the ON position
{in). thcre urc two operating modes:
those are selected by switch 83 (PEAK/
cx). The cx position {out) should be
used for all CX-encoded material. When
S3 is in the PEAK position (in), the dy-

namic range of non-encoded matenal is:

expanded. The position of switch S| de-
pends on how the expander is con-
nected. If it is installed in a tape loop.
that switch should be in the TAPE posi-
tion (in): it should be in the SOURCE posi-
tion (out) for all other applications. The
VOLUME control (R22) is active only
when the expander is in use: it should be
adjusted so that the volume on lowd pas-
sages is the same regardless of whether
the expander is on or off, R-E
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COMPUTER CORNER

Peripherals for your computer

KATHY TEKAWA®

THE WORD “"COMPUTER" IS SUCH A GEN-
eral tcrm that it is often difficult to de-
fine exactly what it means. The com-
puter itself is a box with many clectronic
parts, hut alone it serves no purpose.
There are many accessories—called
peripherals—that. although not an in-
trinsic part of the basic system. are
needed 10 gel a computer funning and
performing tasks. Generally speaking.
peripherals are used for input andfor
output. and include such devices as
cassette tape-recorders. disk drives,
terminals. modems. printers. and many
other add-ons. As you can sce, that
wolld be quite a bit of matenial to cover.
50. for now. we'll take a close look at
just a few popular types of peripherals:
terminals. printers, and modems.

Terminals

A teminal, perhaps the most im-
poriant peripheral. is the human inter-
face with the Compuler—you use it (O
get information into and out of the sys-
tem. [1 consists of a keyboard for input.
and either a video display or printer for
output. Both types of terminals. video
and printing. have advantages and dis-
advantages.

There are four basic paris lo a video-
display terminal such as the one shown
in Fig. 1. They are the CRT (Cathode
Ray Tube} used for displaying data: the
alphanumeri¢ keyboard for inputing
data: the video-display circuitry. and
the interface circuitry that sends and re-
ceives data to and from the computer.

FIG. 1

The principal advantage of video-dis-
play terminals over printing terminals is
speed: video terminals can fill a screen
with information almost instantaneously.

‘Managing Editor. Interface Age Magazine

while printers run at speeds between 10
and 180 characters-per-second. Speed
is an important factor when transferring
data—whether it's to or from the com-
puter. Video teminals, having no
moving parts in the display section.
also offer improved reliability and
much lower noise levels. For those rea-
sons. video terminals are more widely
used than printing terminals.

One disadvantage of video terminals
i5 that they do not produce a permanent
record of the cutput data. Video dis-
plays. as a rule, can present 3 maximum
of about 2.000 characters at a time, and
many have less than half that capacity.
Once a screen is full. the information
on it has to be removed o make room
for more. To get a permanent record.
you need 10 add a peripheral called a
printer or, instead of a video terminal.
use a printing terminal. A printing
terminal presents the information on
paper instead of on the s¢reen of a CRT.

Printers

A printer differs from a printing ter-
minal in that it is an output-only device:
it has no keyboard for inputing data.
Printers. now more than ever. offer
faster printing speeds. lower power
consumption, better reliability. and
lower cost. The main advantage of a
printer over a printing terminal is cost
and. in the case of some printers. speed.

F1G. 2

There are two basis tvpes of printers
—dot-matris and solid-character. Print
speeds vary from 10 to 180 characters
per second. with dot-matrix printers
usually operating at the higher speeds.
A dot-matrix printer is shown in Fig. 2.
While dot-matrix printers are frequent-
ly faster and more versatile than solid-
character printers. the quality of the
dot-matrix letters leaves something to
be desired when compared to the type-
writer-guality output of the solid-Char-

acter devices. For that rcason. most
businesses use solid-character printers
for applications such as word processing.

Modems

Let’s tum our attention to another
type of peripheral device—the modem.
("Modem™ is an acronymn for AMfOdu-
lator-DEModulator.) 1t gives you the
ability 10 communicate with other com-
puters over long distances. most often
using telephone lines. On the trans-
mitting ¢nd. the modem mwms serial
binary data from a computer into audio
tones. On the receiving end. another
modem tums the zudio tones back inlo
serial binary data.

Data is sent using one of three basic
systems: simplex. half-duplex. and full-
duplex. The simplex system allows
data to be sent in one direction only.
Half-duplex allows two-way communi-
cation. with one computer at a time
sending data. Full-duplex allows both
computers to send and receive data
simultaneously. While full-duplex is
generally preferred. simplex and half-
duplex modems are |ess costly and
complex.

¥, 3

There are two types of modems—
acoustically-coupled, and direct-<on-
nect. An acoustically-<coupled modem
needs no connection to the telephone
line—the telcphone receiver fits into
two cups in the top of the modem. as
shown in Fig. 3. A direct-<onnect
modem. on the other hand. s wired di-
rectly into the telephone line and pro-
vides more reliable communications be-
causc there is no way for ambient noise
to be transmitted. 1t7s not important o
know the technical differences between
the two. or how they operate at this
time. but acoustically-coupled modems
are more papular due to lower cost and
convenience. R-E
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A state-of-the-art scanning receiver
HERB FRIEDMAN, COMMUNICATIONS EDITOR

IN THE PILAY AND MOVIE OXLAMNOMA! A
young cowboy named Curly visits Kan-
sas City and sces a “skyscraper’—a
building seven storics high. When he
retums home he tells his friends.
“"They ve gone aboul as far as they can
go.
Last time | looked at YHF-UHF
scanners | also thought they'd gone
about as fur as they could go. Elec-
trenically. they had about the maximum
theoretical sensitivity (and the optimum
sclectivity) for the price; and in the area
of features. using Compuler technology.
they could be set to scan & user-deter-
mined range of frequencies. cross bands
during a search or scan. be bank-select-
ed. and do just about any1hing else you
could wnnt.

But like the height of buildings. there
seems 10 be no limit when it comes to
applying computer technology to con-
venience features. for the microproces-
sor makes yesterday's dreams today’s
technology. We have come to expect
any ““deluxe™ scanner to have i micro-
processor and a mindom-iccess memory
(RAM) that is aser-programmed by
using a keypad to enter the desired fre-
quency for a channel. or frequencies
for a “"search.”

Fortunately. a microprocessor is a
microprocessor. and if it can accom-
modate a random-access memory pro-
grammed by the user it can accommo-

FIG. 1

date a read-only memory (ROM) that is
pre-programmed by the manufacturer
for specific frequencies. That's exactly
what we get in the latest generation of
scanners. represented by the Bearcar
100 (shown in Fig. 1}. which. in addition
to all of the expected microprocessor-
controlled Features. has a feawure called

| Service Search.

For that mode a ROM is programmed
with the frequencics for specific ser-
vices such as Police. Fire. Marine, and
s0 forth. In the case of the Bearcar J00,
[1 services. covering over 210D uclive
frequencies. spread over 3 hands—Low-
VHF. High-VHF. and UHF—are pre-
programmed. Each of the Il services
can be user-programmed to scam any
combination of the three bands. The
digital frequency-display indicntes the
frequencies as they are scanned and.
when an active frequency is found.
where the scan stops. If vou try 1o
search a band that is not used by a
particular service. the scanner automat-
ically switches 10t band that /s used.

For example. there are police fre-
quencics assigned 1o all three bands. [
all threc are selected. the scan will
start at the Low-VHF band and proceed
through the High-VHF and UHF fre-
quencies assigned for pelice use: when
it his scanned all of the frequencies. it
will eycle back to the Low-VHF band.
If. however. the user “punches up™

only the UHF band, the scanner will
cycle through the UHF police frequen-
cies of 460025 10 460.500 MHz. (The
Fire-service search would cover 460,600
to 460.625 MHz.)

The Marine service. however. only
uses frequencies on the High-VHF
band: regardless of which band is select-
ed. the scanner will always swilch to the
Marnine VHF segment when the MARINE
Service Search button is pressed. IUs
the same with the Aircraft band: regard-
less of which bands are selecied. the
receiver always switches to the Aircraft
band when the AR Service Search is
activated.

Cute? Yes. Useful? Most certainly—
at the very least for the scanner hobbist!
But there’s even more. (You can really
load up a microprocessor—the sky's the
limit.}

The Service Search feature always
starts ON i bser-selected reference chan-
ncl. one that's imended for program-
ming. For example. assume that the
user wants Lo program channel 25 for the
local police handie-ialkie frequency. He
would manually select channel 25 using
the keypad. and then press the POLICE
button and the UNF hutton. When he
was certain the scan had stopped on the
local police frequency. pressing the E
{for "'ENTER ) on the keypad would en-
ter the display frequency into channel
25. By pressing the appropriate buttons.
the user could also program the micro-
processor to count the number of limes
channel 25 was active. and even pro-
gram the scanner so that activily on a
channel would cause a set of relay con-
racts (rated at 500 mA) to ¢lose. That.
for example. could star a tape recorder
to record the channel-23 traffic.

Thint feature ¢can be programmed for
any channel or channels. If five chan-
nels are programmed. for instance. 1the
microprocessor will close the auxiliary
conlacts whenever any of the live be-
conme active during a scan.

Surprisingly. the Bearcar 300" s micro-
processor is not programmcd o acCept
user-lockout of “birdies”"—spurious
signals gencrated by the frequency syn-
thesizer {Common in consumer equip-
ment). The scanner has a few birdies.
which (though weak) are sufficiently
strong to break a ““soft’” squeich setting.
If they are ““received”” during a service-
or ptogrammed-search the scan will

WWWwW americanradiohistory comm
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stop until the RESUME butlon is de-
pressed. Aliernatively. the SQUELCH
control could be advanced slightly so as
not 1o open the squelch on the weak
birdies—but it would also not open on
weak signals.

Actually. the birdies rarely prove lo
be a problem. but it’s curious that they
weren 't programmed out. or that at least
some way for the user to program them
out of the receprion range wasn’l pro-
vided. Perhaps the nexl generation of
ROM s will take care of that shoricom-
ing. but at [cast we know that they
haven't “gone as far as they cun
ro —yel. R-E
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STATE OF SOLID STATE

What’s new in solid-state technology?
ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

|
FOR THE NEXT FEW MONTHS. UNTIL. WE

hear from you exactly what sort of
column vou'd like this to be. 1l devore
most of my atiention to solid-state de-
vices and circuits of interest to the ex-
perimenter. “do-it-yourselfer.” and
technician,

Y ou won't hear too much about new.
sophisticated devices costing several

hundred dotlars each unless they usea |

new technology that | know you'll want
to read about.

Space permitting. here are the topics
you can expect to find covered in this
column; descriptions of new solid-state
devices along with technical data and
applications for them. and possible sug-
gestions as to how you can use them as
replacements for more familiar devices:
new circuits along with schematics that
you can use to build a new device or
instrument. or improve an old one: an-
nouncements of new litermture, and
short book reviews. From time to time.
we'll cover new solid-state tech-
nologies—what they are. how they
were developed—and will evaluate their
usefulness.

Constant-current diodes

From Teledyne Crystalonics (147
Sherman St.. Cambridge. MA 02140):
The CIL-250 through CIL-257 current-
regulator diodes provide a constant
current (nominally 5 to 10 mA} with a
high source-impedance over a wide
vOltage-range. The diodes are basically
N-channel JFET s with the gate and
source shorted together internally.

That short maintains V¢ at zero volts.
so when the device is operated with a
drain Voltage greater than pinch-off (6
volts) it becomes a high-impedance
constani-Current source.

The diodes are in a glass-body DO-7
package with a wide color-band marking
the cathode end. The main clectrical
specifications appear in Table 1.

FIG. 1!

Fl

NFET technology that combines N-
channel JFET s with bipolar devices on
the same chip. They are considered
ideal for use with high-impedance sig-
nal spurces. and for single-power-supply
applications where the input signal is at
or near ground potential (0.5 volt or
less). as in some automotive. telecom-
munications. and instrumentation sys-
tems. With an input impedance of
about 10 Zohms { | million megohms).
the device features low-distortion class-
AB outputs. The input common-mode
range includes ground o1 —Vc. so the
IC"s can be used when input signals are
as low as ground of — V.. The band-
widthis MHz.

The devices are fast and operate with
low offset-current and low input-bias.
The offset current is typically S50
picoamps. Most comparable op-amps
have an offset current in the 50-nanoamp
range. The input bias is 100 picoamps.

The op-amps can operate from a
single supply over a range of 3 10 36
volis. When operating from a dual
supply. the difference betwecn the two

FIG. 3

The symbol and intermal connections
for the CIL.-250 series are shown in Fig.
1. Figure 2 shows a clipper or square-
wave generator made from two current-

- regulator diodes and a back-to-back

Zener diode. Peak output-voltage is ap-
proximately 0.7 + V;. Figure 3 shows
how a high-quality triangle wave can be
developed from either & sine wave or
square wave. The square-wave input
provides the cleaner waveform at zero
crossover, Output amplitude is equal to
the diode current multiplied by the time
period (T) divided by capacitance (C).

JFET op-amps

From Texas Instruments (PO Box
225012. Dallas. TX 75265) come the
TL091 and TL092 JFET op-amps: they
arc designed for single-power-supply.
low-level input-signal applications. The
new op-amps use the Texas Instruments

supply lines can range from 3 to 36
volts. Output is from —Vc 10 a value
of +Vce minus 1.5 volts.

The IC's include internal frequency-
compensation and shori-circuit protec-
tion. Continuous total-power dissipa-
tion at or below 25°C is 680 mW. Free-
air temperature range is 0°C to 70°C.

The Texas Instruments TLO91 and
TL092 are identical in function but the
TL091 is a single op-amp while the
TLO092 is a dual device. Both are avail-
able in either 8-pin DIP plastic (P sufTix)
or ceramic (JK suffix) packages. The
100-piece price ranges from $0.65 to
$1.22 each. depending on device type
and packaging.

Frequency synthesizer

Another new device from Texas [n-
struments is the ACSMSN AM/FM
synthesizer IC that electronically tunes

WWWW americanradiohistorv. comm
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in radio stations. thus elimmating me-
chanical and electromechanical opera-
tions. All tuning-functions are on a
single IC to simplify and improve the
tuning of auto and home AM/FM
radios. The IC contains the digital por-
tion of a phase-locked-loop synthesized
AM/FM radio. plus an interface to a
microprocessor. such as a Texas I[n-
struments TMS1000. which is hooked
up 10 the radio and 1o a digital keyboard.

The ACS5945N is fabricated using 2L
{Integrated /njection Logic) technology.,
which allows the device o operate a!
very low standby-current levels, typi-
cally 5 mA at 5 volis—a prime con-
sideration in auto radios. That makes
this IC ideal for such an application,

The synthesizer provides frequency-
reference signals to the microprocessor
to aid in tuning the radio and to provide
a time-of-day clock. The device uses
three power supplies: 5 volts at 80 mA
for the ECL and I’L sections: 7 to 15
volts at approximately 2 mA for the
phase-detector output driver, and 4.5 to
24 volts at about 5 mA for the count-
down chain. The phase-derector output
is a constant [0 volts, so ft can be used
in a wide range of tuners: that also
makes it useful as a direct varactor-
drive. The [C frequency synthesizer
has a wide tuning-range and is intended
for use with 10.7-MHz FM and 460-,
455-, or 260-kHz AM IF's.

Free-air temperature range is —40°C
10 +85°C. The AC5945N comes ina 16-
pin plastic DIP package and is priced at
$5.66 each. in 100-piece lots.

Voltage regulators

Motorola has introduced a 0.5-amp.
positive, adjustable, 3-terminal linear
voltage-regulator series—the EMIITM,
LM217M. and LM317M. The devices
are capable of supplying over 500 mA at
output voltages ranging from 1.2 to 37
volts. They feature intermal current
limiting. thermal shutdown, and safe-
area compensation. thus making them
virtually failure proof. They can be
used to make simple adjustable switch-
ing-regulators and programmable-out-
put regulators. By connecting a fixed-
value resistor between the adjust and
output terminals of the [C, the LM117M
serics can be used as a precision cur-
rent-régulator.

The devices are available in TO-66
and TO-220 packages. Devices in TO-
66 packages are available in 0°C to
125°C. —25°C to 150°C. and —55°C w0
150°C operating ranges. with prices
ranging from $1.25 1o $5.07 in Iots of
100 to 99. The TO-220 plastic package
is available only in the 0°C to 125°C op-
eraling range.

For data sheets or other information
on those devices. contact Motorola
Semiconductor Products. PO Box
20912. Phoenix. AZ B5036.

Data-acquisition catalog

Data Acquisition Components and
Subsvsrems is a 880-page catalog listing
the complete Analog Devices line of 1C
and modular data-acquisition compo-
nents and subsystems for measurcment
and control. Among the I8 categories of
components and devices listed are op-
erational. instrumentation. log-antilog
and isolation amplifiers: RMS-t0-DC.
analog-to-digital. digital-to-analog. and
frequency-to-voltage and voltage-10-
frequency converters. Included in each
section are data sheets. application
notes and definitions of pertinent
termns.—Analog Devices. PO Box 280,
Norwood, M A 02062.

Diodes and transistor data

1980-1981 Data Book is a 300-page
diode and transistor product catalog is-
sued by General Semiconductor Indus-
tries. The separate listings include the
company’s TransZorb PN silicon transi-
ent-voltage suppressors, Zener diodes,
temperature<compensated diodes, and
NPN switching transistors with Ig's
ranging from 3 10 50 amps.—Genecral
Semiconductor [ndustries, PO Box 3078,
Tempe. AZ 85281.

Optoelectronles data

Solid-State Emirters (Book SSE-100)
is 24 pages of tabular data and outline
drawings for RCA's line of infrared-
emitting diodes. pulse and CW -operated
injection lasers, stacked-diode lasers.,
and laser systems. The applications sec-
tion has schematics of typical drive-cir-
cuits for IR diodes and injection iasers.
Write for SSE-100 product guide.—
RCA, Solid State Division. Box 3200,
Somerville. NJ 08876.

IC data catalog

1981 Dara Catalog from Standard
Microsystems Corp. is a 255-page data
book listing IC's designed especially for
computer applications. Included are
baud-rate generators. keyboard encod-
ers, video processors, and Uming con-
trollers for CRT displays. character gen-
erators. and row bufferes.—Standard
Microsystems Corp., 35 Marcus Blvd..
Hauppauge. NY 11788,

Zener cross-reference

Zener Diode Cross-Reference Guide
contains pertinent information on all
Siemens and JEDEC-registered types
from 1N255 to IN&091: they are listed
with their electrical characteristics. de-
vice outlines. and Siemens-recommend-
ed substitutes. Three reference-guides
list industry-preferred types of Zener
diodes by voltage and power ratings. A
fourth table lists wvoltage-reference
diodes by their nominal voltage ranges.
test currents. operating ranges, and
by temperature coefficients.—Siemens
Corp.. Components Group. [86 Wood
Avenue South. Iselin. NJ 08830. R-E
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MICROCOMPUTER
KNOWLEDGE
AT YOUR
FINGERTIPS

Sams offers two great books to
help you quidkly leam about
microcomputers and a wide
range of programming
languages.

HOWARD W. SAMS CRASH
COURSE IN MICROCOMPUTERS
quidkly and easily gives you

a solid understanding of the
fundamentals of micdocomputer
design and programming in a
self-teaching, self-testing format.
CRASH COURSE removes the need
for stadks of literature and
instruction manuals.

Once you become familiar with
programming in one language,
the COMPUTER LANGUAGE
REFERENCE GUIDE provides you
with an overview of the rules and
statements of some other popular
fanguages. This book can hel

you to understand and modigr
programs written in a language
not completely familiar to you.

Order today, and let Sams put this
valuable computing information
at your fingertipsl

Mail te: Howard W. Sams & Co., Inc, 4300 west
62nd St, POy, Box 7092, Indianapolis, IN 46206 |

|
I
|
l Q
Howard W. Sams Crash Course g ‘
!
| In Mbthocomputers No 21634 $19.95 i I
Computer Language Aeference |
I Guide No. 21785 § 7.95

I

|

I

Amourt of Order
Add Handlwg Conta

Add Local Sales Tax Whare Applicable .
Total Amourt of Cvder $ . l

I Payment Encloted [ Check [J Money Crder I
CIWISA [T MasterCard (nterbani No. =

l Account No.
Explration Date —
Mame {Print)

|
|
| siorature '
|
|

s |
% a.onl

|Adarm L

City = ~State______ TP ]

l call 101l free 1-800-428-3696 for the name of your
I!oul Sams Book cutlet or to arder phane When
phant ardering, glve Sams operator the code AD134,
IOle gocd In U.S.A. only. Offer expires 5/31/82,

1S ™ S B |

CIRCLE 52 ON FREE INFORMATION CARD

2861 AHYNNYT

=
0


www.americanradiohistory.com

£ RADIO-ELECTRONICS

SERVICE CLINIC

Troubleshooting tube-type horizontal-output stages

JACK DARR, SERVICE EDITOR

BACK IN THE DAYS WHEN WE WERE MAK-
ing the transition from vacuum tubes to
transistors. 1 used to get quite a few
questions on solid-state horizontal-out-
put stages. Recently. I've been gelting
quite a few questions on a variation of
that theme. Now thal most things are
solid-state. it's the tube-type horizontal.
oulput Stages that are mystifying every-
one. Actually, the tube stages are pret-
ty easy to work on, if you know the right
tests to make and how to interpret them.

There are two key tests that should be
made on all sets. One is easy: Read the
negative bias. developed by grid-leak
action, on the control grid (grid G in
Fig. 1) of the horizontal-output tube. It
wilt be high. usually between —60 and
—70 volts.

If the drive signal from the horizontal
oscillator is lost, it makes the output
tube’s grid go too far positive, causing
the tube 10 daw a very heavy cathode
current. The amplitude of the drive
should be around 150- to 175-volis
peak.to-peak, although it can be more
than that in some sets. That voltage
must be present. If it isn’t. the output
tube won't last very long—turn the set
off if there's no drive,

The other key test is for the hon-
zontal-output tube’s cathode current. In
a typical color set. that ¢urrent will run
about 200 milliamps. To make the test.
open the cathode connection to ground.
and put it in series wth & 0-500-milliamp
DC-milliammeter. Bypass the meter
with a 0.47 uF, 600-volt capacitor. The
test set-up is shown in Fig. I. Inci-
demally, unsoldering the cathode con-
nection is usuvally hard to do; the easiest

way (0 gel at that connection is Lo use a
“‘cathode-break™ adapter. Plug the
adapter into the tube socket. plug the
tube into the adapter. and hook the test
leads to the meter.

Now when you've done all of that, it‘s
time t¢ interpret what you've seen. First
of all. if you see the plate of the output
tube glowing red hot, tum off the set
quickly; the tube is taking a2 heavy over-
load of current. The plates of most mod-
emrm tubes won't get red hot due to their
construction, but the plates of older
tubes will. Afterletting the tube cool off,
turn the set back on briefly and use an
oscilloscope or a DC voltmeter to read
the voltage on the control grid. You will
usually be able to do that before the
plate current gets too high. If there is no
voltage on the grd. fix the horizontal
oscillator! If you see drive on the plate
but none on the control grid. you prob-
ably have an open circuit between the
output of the oscillator and the grid of
the tube. That was a fairly common
problem in some older sets: it killed
quite a few output tubes.

The plate current will come up slowly
as the twbe warms up. Watch it care-
fully. If the current keeps rising past 200
milliamps. turn the set off about when
it gets to 300 milliamps 1o avoid any
damage.

That test can also be used to deter-
mine how "“healthy™ the horizontal-out-
put tube is. If the current continues to
rise {in theory it should go to 400-500
milltamps with no bias or with the ¢on-
trol grid grounded). the tube is good. On
the other hand. if you find no gnid bias.
but the cathode current is no more than

about 125 milliamps. the wbe must be
replaced.

If you're working on an all-tbe set.
the low-voltage DC supplies will not be
derived from the flyback circult: in hy-
brid sets (part tube, part solid-state)
they may be. In hybrid sets. check all of
the diodes in the low-voltage supplies. If
those diodes. or any of their filter ca.
pacitors. are shorted, that will overload
the output tube. For a quick check. sim-
ply disconnect the suspected diode. I
the current drops back to normal.
you've found your problem. Other
things, such as the horizontal yoke. can
be checked that way: although without
the horizontal-yoke winding. you’ll
have no boost voltage. and the current
will drop to well below normal.

A shorted high-voltage rectifier be
can also be a cause of overload. If you
suspect that, disconnect the plate ca-
pacitor and check the current.

Getting back (0 the horizontal-output
stage. there are a few other areas that
can be causing problems. Be sture to
check for such things as low screen-
voltage. an open boost-capacitor, i,

A picture tube with shorted guns can
also be the cause of your problems. To
check. disconnect the high-voltage Jead
to the picture tube and test for shons.
Here's something else 10 look for: The
output wbe has 2 mher large grid-deak
resistor, usually at least | megohm. If
that is open. or if it has drifted upwards
in value. it can let the tube develop se
much negative bias that the wbe will cut
itself off. To test for that. read the grid
voltage using a 20,000-ohms-per-volt
VOM. If the set starts to work. you've
found the problem. The reason is thal
vou've substituted the meler's re-
sistance for the open resistor!

Don’t jump to conclusions. Even if
you think you've found the cause of
your problem. check the other possibili-
ties. Keep looking until you're sure
you've pinpointed the problem. R-E

SERVICE
QUESTIONS

POOR HORIZONTAL SYNC

f've got several odd problems in a Zenith
19EC45. The hreaker trips, and the horl-
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DIGITAL
MEASURING
M ACHINES

FROM

HAS LIMIT-SET

® ldeal for incoming QC testing.

® Easy to use by unskilled or
non-technical persennesl

® Beopr whenever the voltage.
current or resistance being
measured is within the set limits.
and simultaneously displays the
precise reading.

MODEL BO10 shown sbove has 0_1% DC
accuracy: five functions. 30 ringes con-
tinuity besper. diode test; 7 Ohms rénges
from 2061 t6 20M 2 with resclvtion down
15 0.010; Y0 Ampers AC/DC renges; low
battary indicetar; full overoed protectlon:
easy acceas betiery and fuse compsrtment
and comes complets with batiery. spare
fuse, test leada and one yeat parts and
labor warranty.

AFFORDABLE
1-9 10 up
Each Ench
MDOEL BOYO $199.85 $170.00
MDOEL BO25 $169.95 $145.00

MODEL 8025 haa 0.25% DCV accuracy, lirnits
set on AC/DC VBA, 2B ranges. 5 functions.
NORTH

SO.
AMERICAN m

1126 Cornell Avenus, Cherry HIl. NJ 08002
Tel. {809) 48B-1080
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zonlal sync is poor. Need helpl—S.F., Port
Jefferson Sta., NY

‘This sounds like a chronic problem
that’'s come up in several of those
chassis. Look on the 9-90 horizontal
module. There‘s a 330-ohm resistor in
the horizontal sawtooth-shaper circuit.
Check it, or better still. take it out and
put in a 2-watt type.

(Feedback: ''I pushed R808 on the 9-
90 modute and it fell apart. A new re-
sistor fixed the problem. And I got a
bonus! [ had two 9-90 modules in the
Jjunk box; checked and replaced that re-
sistor in both—now ['ve pot two
spares!™)

VERTICAL BARS

I've got two dark verlical bars on the
right side of the screen in this Motorola
T5931. With g scan-derived DC power-
supply, where could that be coming from.
There is also a high-pitched squeal. Help!
—lH., Pine Ridge, KY

From the symptoms and the ¢ircuit,
this looks like just plain old ripple. That
can happen as easily with scan-derived
power supplies as others. Check for
open filter-capacitors in the supply 1o
the CRT. as well as in other locations
such as the video amplifier. The prob-
lem should be easy to spot with a
scope.

MANY SYMPTOMS, ONE CAUSE

I've got several problems with this
Ward's 12846. The set takes & fong time to
warm up; there's 8 high-pitctred whistie
that goes away when the picture appears;
the sides of the picture shake, and It looks
as if there are 120-Hz hum bars floating
through the raster trom the bottom to the
top. The 120-volt regulated-DC supply
takes quite a while to stabllize; could the
problem be there?—G M., Lansing, Mi

1 think you've found it! When you
have that many symptoms at once,
there must be a common cause. Since
there is only one thing common to all of
the stages in the set, the DC supply.
that should be it. 1'd suspect some bad
filter capacitors: they can aliow feed-
back from one stage of the set 10 reach
all of the others. causing the multipie
symptoms. Check the DC supply with a
scope. It should be perfecily clean—
just a straight line. Anything else you
see means trouble.

POSTAGE STAMP RASTER

Here's one for youl I've got this Sony
KV-1910 with a puisating postage-stamp
sized raster. Transistor 931 had falled; |
replaced it with & new one. which alsc
falled after sbout an hour. Something's
odd about 0602—it shows the same voit-
age on afj three pins. The B+ is down fo
about 100 volts, snd On the other side of
the bridge rectifier I'm getling -60 volts
instead of =30 voits. To top all of that off,
I'm confused asbout the schamatics—

WwWww americanradiohistorv comm

A clean sweep!

Three new
sweep/function
generators

from

B&K-PRECISION

MODEL 3015—38270 » MODEL 3025 —5450
MODEL 30305645

The three new gensrators all feature
low-distortion, high-accuracy culputs
and seleclable linflog Sweeps The 3030
olfers Ihe widest capabinties. Hl gener-
ates all seven ol Ihe most commonky
needed waveforms and has wide-rangs
variable symmetry control. Kelvin-Varley
dividers provide ultra-high accuracy
sweep-limils.

With a range of 0.005 Hz to 5 MHz, the
new 3025 15 more than ablg to handle
most lab and fieid applications. In
addition lo sine, square and Iriangle
wavelorms, the 3025 ofters a haversine
function lor more spetialized neads.

Also new, the 3015 15 a very compact
generalor inended for audic and ultra-
sonic applications. Unique in its price
class, it covers 2 Hz to 200 kHz. Both
variabie and lixed TTL level outputs
are featured.

Toreceve a free brochure onthe tullline
ol B&K-PRECISION generaters, or far
the name of your local B&EK-PRECISION
distributor, call toll-free: 800-621-4627

oI PRECISION

OYNASCAN

CORPORATION
5460 West Cortland Street

Chicago. llinois 6063% - 312/889-9087
inti. Sis . B0 W, Corfiamd 52 . Theross. L 50835

Cangdan Saies; AR §actronics. Omtarsy .‘
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I Immediate refund 1

INTRGUED BY LATORS? Then you can

step umur math skills fast! Lise my new method in

uidebock form, 1t called CALCULATOR

LCULUS. This space-travel spinolf is sure-fire.

5o It has a simple guarantee — pust retum it for an

are ol astounded at the
problems you're solving with it!

But the point Is - you won't want to send [t back.
For this is the easiest, fﬂh.:f?; shcuiimr cﬁm! The day

ou receive copy Ln the mail you'll want to put
ﬁ o work. it‘s that excting and helpful.

My name is Dr. Gmr‘mCmy. [ teach math at
the Jnmnuy of Caldormua. | wrote this guidebook
to cul thr the confysion. |1 does ust thal —
with worked-cur examples. umpic exercises and
practical problems — all to work with
preciwon and magic on your cakulator!

POWER METHODS. Mewd to evaluair hunclions. areas.
volurmrs = polve eqQuationm = w

ST A FEW DAYS, I'LL SHOW

"REAL

fTassh
J.af n'—z'la" dx

Y

U HOW

1H

ON YOUR CALCULATOR!”

Iim
T sEasy. *Fun, too!
lemts you suggest and it always GIVES ME A THRILL
to see it start out with a unld guess and then approach
the limit and stop.”

Professor lohn A. Ball of Harvard College {author
of the book ‘Algorithms for RPN Calculators’) writes:
! wish I had ﬁrd as good a caleulus course.”

Profewsor H. . Freedman of the U. of Alberta.
wriling in Soc. Ind Appl. Marh Reoiew, states:
"There can be no guestioh as to The uscfulness of this
book,. Jots of exercises. . very cleariy written and
makes for easy rewding.

C B. of 5anta Barbara w x
me much iristruction and pleasure. [ do not hesitate
to recommaend it

| WANT YOU TO TRY THIS. Ge: msy
plete k. with & T1-38 calculator, o 200 p. 51
Math Beck, AND the guidebook. ALL
{for shipming to USA add $2, or $5 by AIR; Foreign

-
udent
T $44,58

sQuick. *Guaranteed.

: “Your book has groen I

$5, or 510 AIR). in Calif. add $2.70 tax. I

If you already have a scientific calculator, you |
can (nvest in 'CA{CUIATOR CALCUILLIST for only
115, £19.95 (to USA or iomgn- add $1 for shipping,
or $4 by AIR: i Cald. add $1.20 1ax).

As pennywise Ben Franklin said. “An invest-
ment m kuowbd;f pays the best droidends © GET

AR]TED NOW — Tax deductible for profes-

sionals.

NO RISK WHATEVER? Send foc it loday. Be
sure to give me Your complete mailing address with
your check ar money order. If you want to charge It
{Viaa of MC), 1ell me your card no. and exp ?:lt

Prompt shipment E W.‘ g.{_

EduCALC Publications. Dept. DD
Box 974. Laguna Beach. Californa 92452
In Calif. (slso AK snd H1), call 715—497.3600;

Curves. polar COOr-

dinaten — fiad hzits Fost seqpences arsd wreben? 10s al] beee!

1 ‘re b the biclogeal, wcisl oF physwcal scwnces,

yﬂlli be doing Besee] hunctions carbon dating. Gomperts'

trowth curves. hall-Ide, luture value, marpna] com,

motion, cooling probability. pressure — and plmey more
[even dbtirrental #qualions).

Important ramarscal lechniques? Those slgorihmy are
here. oo rarronal an Madé appronimation. bracketing. con-
tanued b, Euler s d. Heun's method, teration
functrone Mewton d method. frrdx:or«un«lor. fre, T

b Serngpraen’s d and synthet division.
LOOK AT WHAT USERS SAY: Samuel C.

McCIunt{:‘lr.. of Pruladelphia writes:
"CALCULATOR CALCULUS IS GREAT! For ten
waars | haoe been trymg to get the theory of caleulus
through my head using home-study courses, It uns
nigt untl { had your book that it became clear u-hat
the caltulus uwas all about. Now | can go through the
other booky and we what they ate irying to do. WYith
I vour book and o calculator r'L whole (dea becames
clear in a moment, and v g MOST REFRESHING  elsewhere TOLL FREE 24-bour Credia Card orden:
EXPERIENCE. I program some of the [teratite prob-  p00—8%4-0561, Ext. 845 Depe. DD

gy 205~ F-»E GEF —~CO DM

Radio- _
Eleclronies You deserve it!
Get it every month

Come on, treat yourself...and save money
as much as $7.50 off the newsstand price.

Make sure you get all the excitement—subscribe to
RADIO-ELECTRONICS —check off the money-saving offer
u prefer on the handy coupon. and start enjoying
IO-ELECTRONICS every month. Enclose your payment
and get ONE EXTRA [SSUE per year.

FP—r———————— - ———

| Ve A Getthe Best—Every Month! Mail Today!
please send me

O Bill me. 1 year—12 issues only $13.00
{You save $2.00 off newsstand prce }

[l Bili me, 2years—24 Isaues only $25.00
{Save more! $5.00 off newsstand price. )

O Check here If this is a new subscripbon.

I [ Payment enclosed. 13 issues for $13.00
(You save $3.25 off newsstand price.}

"] Payiment enclosed, 26 Issues for $25.00
(Save More! $7.50 off newsstand price.}

Extra postage: Canada $3.00 per year,  [J Check hereifyou are extending or renewing

|
|
|
| (Offer valid in U.S. & Canada only) yout subscription.
31
i l Name
8 (piease print
5 : Address .
Lu
m
(o} : City Stale ZipCode
65 | Mailkx RADIO-ELECTRONICS
= I PO Box 2520, THAs

Alow 6-B weeks for detvery of first issue.
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Sam's has three for this set and aif of
them are different. Helpl—A.G,, Oakiand,
NS

Well. this is an “‘vnusual”” DC-power
supply. to say lhe least. Transisior
Q931 is the voltage regulalor, and n is
in the ground return path of the filter
capacitors. When the voltage changes.
that iransistor effectively varies the
**size’" of those capacitors. A couple of
things necd checking. You are obviously
getting 100 much curment in the ground
path. so check all the filter capacitors
for leakage. Also, check all of the
diodes in the bndge to see if one of
those is open or shorted. That some-
times doesn’t affect the DC outpul too
much, but does increase the ripple very
badly. That excess ripple could be
what’s blowing out Q931.

COMPUTER PROBLEM

| wrote you some months ago about a
problem | was having getting my PET
compuler and home-brew modulalor to
give me something other than what
looked like early Sansknt on the screen.
You suggested a few things, one of
them was to check out the sync. Sure
enough. that was where the problem
was. Turns out that there was only a
small amount of sync in the video out-
put | was accessing—probably stray
coupling on the board. That computer.
it seems does not have fully-composite
video. The sync is separate. and re-
quires processing for normal use. Since
| was using a home-brew modulator, |
could add separate sync-processing.
and that did iL.—L.P. Davies. Middle
Viflage, NY.

FLYBACK REPLACEMENT

'm trying to fix the TY seclion of 8 T1950-
vintage Bendix 6100 TV/radio/phono con-
sofe for & friend. The flyback is bad, but |
can'l find a substitute for it anywhere._ is it
possible to modily it?—D.H., Ssbastopol,
CA

well. you can, but it would be a very
hairy job. I've got some good news for
you. however. Thordarson shows a
FLY-138 as a replacement for the
TSOHO03 Bendix part. If your distribu-
tor does not stock it, he can order it for
you.

COLOR SYNC PROBLEM

I bhad a color-sync problem in a
Sylvania DI6-09. Wrote you about it.
and got your reply. | found out that coil
L606 was bad. | had replaced a iransis-
tor and several resistors in that circuit,
but had never suspected the coil. When
I checked the coil, it measured about 6
ohms less than it should have. Re-
placing it brought back the colorsync. [
suspect that the coil had been over-
loaded. and developed an intermittent.
Thanks for the help—Join F. Firz-
patrick. Holvoak. MA. R-E
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NEW PRODUCTS

For more details use the free information card
Inside the back cover.

TONEARM HEADSHELL, moder OS-7MH,
is made of low-resonance magnesium,
designed to minimize mass to accom-
modate low-mass. high-compliance car-
tridges. The unit weighs 6.5 grams. n-
cluding the 99.99% pure-pitch copper Litz
lead wires

CIRCLE 111 ON FREE INFORMATION € ARD

The modei OS-7MH is finished in matte
black. measures 2V inches beyond the
end ol its mount. and provides 9 mil-
Iimelers of oOverhang adjustment. It
comes packaged with mounting boits and
nuts. The price is $19.95. — Osawa & Co.
{USA) Inc., 21 Harbor Park Drive, Port
Washington. NY 11050,

iIN-DASH CASSEYTE PLAYER, modef
CSR-3300, 1s an AM/FM/MPY in-dash auto-
reverse cassette offering a brushed-
alurminum-ctad nosepiece and a variable-
voltage output. with high-impedance con-
nectors that make the unit compatibie with
nearly evaery amplifier on the markat.

CIACLE 112 ON FREE INFORMATION CARD

The model CSR-3300 offers pushbutton
pre-set tuning and Dolby noise-reduction
circuitry, and ks metal-tape compatible. It
has an FET front end; durable sendust
head: key-off eject. and Ioudnass, mono/
stereo, local/dx, muting. bass, and ireble
controls.

There |s 22 watts-per-channel mini-
mum contlnuous actual power into 4
ohms. Irom 30 to 15.000 Hz *3 dB, with
no mora than 1% THD, and tape-frequency
response of 31.5 to 15,000 Hz (with metal).
The dimensions are 7 X 2 X 5% Inches.

The modei CSR-3300 is priced at
$£299.95. — Autotek Electronics, 1447 N.
Carolan Ave., Burlingame. CA 94010,

PANEL METERS, the 2430 series, are
designed basically for melering DC

voltages {in four ranges to 200 voits), but
with Immediately available options for

| CIRCLE 113 ON FREE INFOAMATION CARD

measuring DC current. AC voitage and cur-
rent. resistance. and for process monk-
toring. The meters interface with indus-
trial-standard current and voltage loops.

‘ Basic accuracy for the 2430 serles is
0.05% reading X1 digit. Basic ranges (and
resolutions) are 200 millivolts {100 micro-
volts), 2 volts {1 millivolt), 20 volts (10
millivoits), and 200 voits {100 millivolts).
Input impedance and maximum Input
voltage are more than 2000 megcohms and
+50 volts on the two [ower ranges and §
megohms and 500 volts on the two
upper ranges. The convers:on rale is 3
readings/second (7.5 or 15 rdg/sec.
optionally available). The maximum
common-mode voltage Is 500-volts RMS.
Outputs avallable to power auxiliary
circuitry may be. optionally, +5 vaits or
~5& volts at 25 milliamperes or +5 volis at
60 milltamperes.

The 2430 series meters are priced at
$135.00 each. -— wWaston Instruments,
614 Frelinhuysen Avenue, MNewark, NJ
07114,

EARTH-STATION MODULATOR, modef
ESM-4928, Is designed with all features
required for operation with TVRQO (Tele-
vision Receive Only) satellite terminals,
where the audic and video are provided
as separate baseband signals. It s avail-
abl for vHF channels 2-13. and midband
channels A-l.

The model ESM-4328 is a vestigial
sideband audio/video modulator with
crystal-controlted video and audio car-
ners 1© minimize color beats and audio

CIACLE 114 ON FREE INFORAMATION CARD

distortion. The unit has a calibrated
video-modulation meter and a true peak-
reading LED  audio-overmodulation
tndicator to insure precise modulation
control. The audio indicator permits ad-
justment for eptimum sound quality.

| A video low-pass filter rejects unwanted
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WE TAKE
YOU BY
THE HAND!

You'll learn all about computers: how
to build, program, service, even play TV
games—without knowing the first thing

The New ELF II
“Beginners” Package

Your own expandable micro-computer
kit, 5 diagnostic analyzers plus circuit,
programming, diagnostic manuals, even
games you can play on TV. All only
$139.95.

Even U you don't know bits from byies, mow @' esty and
mexpensive 10 build your own mucro- computer, beam how i
works, program it service it-even play pame s wath B on yowr
TV IU's hery jm the New ELF [l - Bepnen” , unky
from Netronscs. Onby 313095, Herr's the package 1. yout
owa mecro-comguaey, the nmous ELF |1 (femurmg the RCA
1902 CMOS mucropeocessor) in kil I'u'n wilh wep by step
alructons on how 1o budd it Di Anatysers metudi
L your cwm Lopc Probe, 3. Pulse Cacher, 4, 8 bt Tent
Regasacr. 5, Loguc Amaly ter. 6. Gate Arrays, 7. Nom- Techaical
Maruait on how L0 wir aaalYrers, how w pr mic the guis of the
computer, mhat makes B uck. how 10 service I B Sample
Programs that 1each you machene languige programming pha
Bow b correct or “ditng™ wny progremmeng motabes 9. TV
games you can play, ll’yﬂ-ﬂ‘l'\’mh-mﬁumu
Modulstor ). i srailable Tham, once
rnuusmtm Bwnmn Pachagt under PO bek. heep om
expanding your ELF Il wxth sckditiorn kg the Typewrter Key
Bowrd, sddet RAM. Full Basx Inerpreter, Electre Maowth
Taling Bosrd. Color/Mmir, A/D-IVA Boants ir Robot
Controls andt much, much mare 'We'll lake you by the hand
with the New ELF [ "Hepnnen™ Pachage Only §139.95.
Muail of phone i your order wday emd begn
Yt simm ELF W Pt
Tha sampumr e o O 180 b ap— bl el W
ukwﬂmﬂllhum“mu-ﬂﬁ-
4 v Profosmmimd 140 Reytannt bty decoded sty | B0 Sl 48 o stn
ey ok Liviegel pyeinty, s, buil-dn p—unu-l-nhmm
ripeadza BUS (i ookl cryes ok
Mba-ﬂ- —.lcl-.nm:m -culc-m-,

ﬂl

-dyunﬂ- iy il 2l gl m-ml\.uﬂnﬂ
*umm

Continental U.S_A. Credk Card Bayers Outside Connecticut
CALL TOLL FREE 800-243-7428

To Order From Connecticutor For Technical Asvistance, Ese.,

Call (203) 354-9375

NETRONICS R&D LTD. swms
333 Lilchficld Road. New Milford, CT 06776
Please send the ftems checked befow:

D ELF I ‘Bcﬂnncn N
D RF Modulator .. 5 17 1

Plus 33,00 for postage, handling and insurance
(36 00 Cansday

Coanecticus Residents add sabet tax

O Peroral Check O Cashiers Check/Money Order
O Visa 0O Master Charge (Bank No.__________}
Acct. Nou
s Exp. Dale

Print
Name

Address
City
Stale

2861 AHVONYT
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£ RADIO-ELECTRONICS

PROTEUS I

You've sways had a kK4 o options

You could havy U CORTRMNCE and 881y OPe ation ol B norn
malae] aynihesue i you wers snliDg G ghve up Ing -
AALURY Of MOdULLY QUM

Or the uniivsind BpaCirum gof ond colors and Limires of
modulan i yow dudn 't mend 1 cumbersome BRICh Cords s
tim FRQUIEBd o wel AP I CRANOR & PAICH.

Yo COuld havd programmabst oreaars |l pOu Coubd raiaa |
Daacid. OF Low COBt #guipmant IF pou COuld $1and the Nap
=20

Your Could wven have Buch

Y Lwucreatheg 1
COMPyler control 0 volow AMd sequence (I YOU Ned 1he
1achracsl savy 10 Sesdin N ol $nd make It work,
How you have paciher option. YOU CAN HAVE IT ALL Wige
AN Pracien, Iow-A0MS, o+ suath. Maaningfvl patch bay snd
BN ady 1o ubd ol ptirface
Adl Bt 3 prace 1hat’s nothing bul unbelievabie.
Wanl 10 Laow momn? Proleus I's Lpng/Agsembly masual
whiCh MChacws § 0em (a8 will 49 ke 31 OF YO qusstions.
The pnce. 510 00 # refuncable upon QUIChIB® OF | ol .
PART OF TwE NEW GENERATION FROM

,iInc.

CHARGE CORDER? Call our

a lead synthesizer|
that has |
it all!

1020 W. Wilshire , Ok laivoma City, OK 73118 - Laps 0%
4 hour OemaiCnder line
e ——— e 8 L F

[0 Send 1ha sasy-1o-amzembie Proteus | ML $49900
snchossd {Fraight Colleci}

Tall me move. Rudh 1he AMSmolyising manual & Semo
U tape o Proteus & (51000 t.-::':)m. rlluﬂgltllf’

D Stud (1l CRIRIDG
Hamy
Address
City.. Mt _Zip:,

Vi MG Card Mo
PAIA Elnctronics. Dept 1R, #5230 W. wilsiar, Cie. CHY, OK 73110

- ek ot o

subcarrier frequencies of secondary
satellite services, preveénting adjacent-
channel interierence. and a [0Ow-10ss
RF loop-through diplexer allows higher
outpul lavels with lower distortion when
combining channels. The unit is compact,
lightweight (8 pounds), and can be
mounted in a standard EIA 19-inch rack.
All indicators and controls are located on
the front panal for easy monltoring and
adjusting.

The model ESM-4928 s priced at
£1703.61 — Blonder-Tongue, One Jake
Brown Road, Old Bridge, NJ 08857,

SOLDERING STATION, model 7230,
operates on & watts (AC) allowing pre-
cise, safe soldenng on minlature clreuits
and Instruments, as well as on heat-
sensitive components. It is well suited for
production-line operations or any others
where fine, close work is requlred. The
Ve-ounce, pencil-size Iron Is easy to

$ 5 4
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RTTY, ASCII
and Morsel

Why just copy voice transmis-
sions when you can easlly decode
radloteletype, ASCIl computer
languagde and MoOrse code with a
Kantronlcs minl-Readertm?

Easy, One-wire connection to any
receiver Is all it takes to opbén up
many new frequencles to you and
get you copying all sorts of coded
transmissions, including ham con-
versatlons, financlal and news
reports,and weather Information.

The Minl-Reader operates on
12 vDC and coples Morse from 3 to
80 WPM, radioteletype at 60, 67, 75
and 100 WPM Baudot, and ASCII at
110 and 300 (if sent as it Is typed)
WPM Raud. Price: $314.95, plus
$2.00 shipplng.

write for more information.

1 EZKantronics

1202 E. 23rd Street  (313)842-7745 i

Lawrence, Kansas 66044
- e o an E . .-
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SWLs! Now copy

control for fast, accurate soldering —
evan of hair-thin copper leads.

The mode! 7230 has & double-insulated
transformer, a tip-cleanlng spongs,
sponge well. spring holder, Indicator
lamp, and internal safety fuse. Fourteen
tips, from 1/25 to 5/32 Inch, are available
and can be Interchanged quickly, without
special tools. Tips cool down quickly
from 360°C.., and resist seizure. The
model 7230 is priced at $39.95.—Wanhl
Clipper Corporatlon, Sterling, IL §1081.

SPEAKERS, model ESL-63, teature a
very light, electrically polarized diaphragm
suspended between two sets of rigid
and acoustically transparent concentric
annuiar anodes to which the signal is fed
through sequential delay lines. The
spund-pressure pattern produced is a
reptica of that from an |deal source some
30 centimeters behind the plane of the
diaphragm; the motion of the diaphragm
Is roughly analogous to the wave motlon
which resuits when a stone is dropped
into a still pond. The result ks a totally
homogeneous sound source. phase-irue
and free from all the problems assctiated
with multiple drive units, crossovers, and
cabinet resonances.
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I An Important aspect of the design of
I the modei ESL-63 is that the sOund pres-
sure at any polnt in space, and electrical
currents in the electrodes, are directly
related, giving the designer compiete
contro| over fhe frequency response
and directivity characteristics of the
speakers. which can then be optimized;
Ithus they achieveé a greater degree of
I realism than has ever been possible bafore.
The model ESL-63 is priced at ap-
I proximately $3300.00 a pair. — Quad
I Electroacoustics Lid., 425 Sherman Ave..
Paio Alto, CA 94306,
I CORDLESS TELEPHONE, model MP
600/601, transmits and receives calls over
| a range of 750 feet, even during recharg-
ing; downtime is totally eliminated. The
I unit will operate for up to 24 hours with-
out recharging; a manual RF gain control
reduces range to meet urban and indus-
trial requirements, eliminating the pos-
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your

DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from casy-to-understand les-
sons, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you first carn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac-
credired by the Accrediting Commission
of the National Home Swudy Council.

Qur free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bufletin R-82.

Grantham College of Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034

ORGAN
AND

PIANO
KITS

The most advanced — most versatile
electronic instruments in the indust-
ry are now within most everyone's
reach . . . . because you build them
yourself the easy and very exclusive
WERSI way. Best of all, you'll save
up to two-thirds the cost of acomm-
ercially built instrument.

With WERSI's unique "Building
Block * system, you actually select
features you desire. incorporate new
features as they're developed. No
need to trade organs again.

Send for free literature on thisexcit-
ing concept today. {(Please specify
Piane or Organ) to:

CIWERSH]

Dept. M 21, P.O. Box 5318
Lancaster, PA 17601
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sibility of interference. it s compatible
with rotary-dial and touch-button tele-
phones and has the added convenience
of a secunty switch which. when activated.
pravents outgOing calis.

The modetl MP 600/601 opearates on the
FCC-approved 49 and 1.7 MHz personal
communications bands; five channels are
avallable. it can also interface with two-, |
five-, and nine-line phone systems when
used with |he available Mura adaptor kits,
which Include a cali/page feature. The
model MP 500/60¢ is priced at under |
$200.00. — Mura Corporation, Westbury.
NY 11550,

TAPE DECK, model GX-747, |s an open-
reel deck and handles the new high-
density "EE" tapes; it uses three motors
and will accommodate both 10%-inch
and 7-inch reel-to-reel tape. &t is a bi-
directional. guick-reverse deck [less than
0.4 seconds) that automatically reverses
in both play and record modes. A multi-
function electronic digltal counter in-
includes a real-time display in minutes and
seconds that counts back down when the
deck is in reverse, a lap counter. and auto-
matic ‘0" stop.
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Tape loading is made easy with an
automatic tension-arm lock method and
the deck allows pich control and fine-
bias adjustment. Six separate heads. in-
cluding four GX crystal ferrite heads, in-
sure superior recording and playback in
both directions.

Additional features include full-logic
feathertouch controls, tape/source
monmitaring. two-color LED meters. with
peak hold, cue and review, and automatic
muting. The model GX-747 is priced at
£1250.00. — Akal America, Ltd., 800 West
Anesia Bivd., PO Box 60t0. Compton, CA
acz24, R-E
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cure the 10 most
common nuisances
in PA instantly

fact: These 10 problem solvers in
your toolbox are like 10 new tricks up
your sleeve, Or 10 hours of saved
time. Or money in the bank. They
make molehills out of troubleshooting
mountains, without soidering, or
splicing, or internal equipment
modifications.

Problem: Solution:

Input A15AS Microphone

Overload Aftenustor—-prevents

_ overjoad.

Fhasing A15PRS Phase
Reverser

iy lor balanced lines.

Low- A15HP Hgh Pass

Frequency Filter—reduces low-

Noise frequency notses and
proximity ffect.

High- AI5LP Low Pass Filter—

Frequency reducas objectionable

Moise high-frequency noises.

Lack of A15PA Presence

Presence Adapter—adds intelligi-

i bility and brilliance,

Sibllance A15RS Response

Shapar—sibilancae filter-
ing, plus flattened

k ____response.

Line Lavel A15LA Line Input

to Mic Input Adapter—converts bal-
anced kw-impedance
mic Input to line |leve!

= __input. a -
Matching/ AI5BT Bridging Trans-
Bridging/ former—malches bal-
Isolating anced or unbaianced
devices of different
___impedances.

Trouble- A15TG Tone Generalor
shooting =700 Hz signal hetps

check levals. cOnnec-
lions. mixer inputs. and
cables.

Micro ne  A9Sand A97 Serles
| Impedance Line Transformers—
Matehing make it possible to con-
I nect low-impedance

lines to mid- and high-
Impedance nputs (Gr
vice-versa.}

‘The Sound of the Professionaks®

‘HEEEES

Sand for 1he trochure, ALZBOF
Shure Brothers Inc., 222 Hartrey Ave.,
Evansion, IL 80204,

InCanada A C. Simmonds 4 Sons Limited
Manutacturers of mgh fidelty components.
microphones, sound systems and
relaled Greunry,
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Would you pay $20
a month for a highly

skilled technician?
-

Here's your e
oppottunity! / ey
£ q\»‘ /
£ / 4"&., /
oty

[

s,

Our exciusive COMPUTECH manual is an organized, easily
accassible source of solutions to ihose frustrafing “lough-dog™
service problems. Most importantly, this manual Is expanded
and updated each month to keep you in slep with the rapidly
changing television Industry.

COMPUTECH can save hours of trustrafing and unprofitable
diagnostic time!

approxmately 6500 Symptoms and solubons 1o “tough-dog”
oblems

inCened rumencalty by SAMS number.

Sympiomy histed aiphabaebicaily tor faster access

monthty updatng provided

contams step-by-step procedures to locate the most ditficull
Problems

Standardzes your trouble Shooting technques.

excetiom training gid.

saves YOU tme and guesswork

L3

Over the past two years "COMPUTECH" has combined
hundreds of hours of experience by prolessionat techniclans
with Ihe uniQue advantage of a computer 10 produce an atirac-
tive. easy to read, 8%"x11" binder thal conlains the type of
information needed to make TV servicing fasier, easier, and
more prolitable.

COMPUTECH — AT TODAY'S PRICES. ..
YOU CAN'T AFFORD NOT TO!

CORYRIGHT ¢ 1988
Call us direct (801) 277-2655
or mall this coupon today.

L& N W N __§N __§R N N N __§N N I ]
rconpurm RE
4585 Holladay Blwd,

Sait Leke Clty, Uteh 84117
Phone (801} 277-2655

Pleass send my COMPUTECH manual on the following

basls:

CA trial issue for $29.95 plus postage and C.0.0. tharges.

OMy ysatly subseéription updated monthly on the basis of
$20.00 par month plus postage and C.0.D. charges.

(3Or, my yoarly subscription for $240.00 which includes ajl
monthly updating and postage

Nama

Service Company
Phooe
Aiross
Clty State Zip

4685 Holladay Bivd.
Salt Lake City,

Utah 84117

Phone {801) 277-2655

CIRCLE 38 ON FREE INFORMATION CARD

NEW BOOKS

For more details use free
information card inside back cover.

TROUBLESHOOTING SOLID-STATE CIRCUITS, by George Love-
day and Arthur H. Seidman, John Wiley & Sons, One Wiley Drive,
Somerset. NJ 08873. 110 pp Including index. 7' x 9% inches;
softcover; 57.95.

This is a practical "how-to-do-it'" text that covers both discrete
and integrated clreuits. Sultable for either self-study or lecture-
iab courses, the material is intended for students. techn:clans,
and hobhyists. The text provides a concise description of major
solid-state devices and their operation in practical circuits. with
many diagrams, #ach caretfully explained.

The majority of the circuits shown in the text have been built
and tested, and measurements have been made under various
fallure modes, For practical iab work and experience, the gircuits
can be duplicated by the reader. Readily available companents.
whenever possible. are indicated on the cifcuits; equivalent de-
vices for those given in the dlagrams may be used.

After the opening chapter dealing with lroubleshooting basics,
we go into single-stage transistor amplifiers {2). power-supply
circults {3); ampiifier circuits {4): oscillator and lime-base circuits
{5); pulse and waveform-shaping circuits (6); thyristor and Iriac
circuits (7), and a final chapter on circuits using linear and digital
integrated circuits. Each chaper offers exerclses to test your
understanding of the material. The answers to the exercises are
given in the back of the book. R-E
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—

Enterprise and Executive Avenues
Phitadelphia. PA 19153 (215) 365-8400

An enclosure as
good as your idea.

y ~ Y

You've turned a good idea Into a piece of equipment—
now you need a good enclosure. Here's how PacTec

can help you with our versatile enclosures:

» Attractive yetinexpensive. » Ourable ABS construction.
» Many sizes, colors, accessories. ® Built in

bosses and slots speed component
mounting. » Available off-the-shelf
from single unit to production
quantities. See lhem at your
PacTec Distributor. And ask
hirm for your free catalog.

PACNTEC...

subsidiary of |a France Corp.

CIRCLE 72 OM FREE INFORMATION CARD
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EQUIPMENT REPORTS

continued front page 32

handse1r user that he or she has a call.
Three LED indicators on Lhe base
unitl are used to let Lthe user know when
the unit is on. when there is a call in
progress. and when the base unil is in
the charge mode. To charge the hand-
sel’s batteries. simply leave it in the
base unit overnight.

The manufacturer siates that the op-
erating range of the unit can be as greal
as 600 feel. With a ¢laim like that. we
were cager to try it out.

Qur test

After charging the cordless handset
ovemight. we proceeded with our testof
the Freedom Phone 3500. With the an-
tenna extended to ils full length. we
called up a friend. He reported that the
unit had excellent audio quality. and we
noted that our reception was also excel-
lent. Moving several hundred feet away
from the base unit, two-way communica-
tions remained reliable. Even when
Lthere was some noise present. we had
no trouble placing a call.

The handset is small enough tobe car-
ried in your shirt pocket or. if you pre-
fer. you can use an optional carrying
case. [fthat is inconvenienl. the unit can

be sel down near you—an incoming call
will produce a loud warbling sound that
can be heard at some distiance.

The cordless phone uses the 1.7- and
49-MHz bands for full-duplex opera-
tion. Because those bands are so far
apart. a different antenna is used for
cach. The base stalion uses the AC-
power cord and the handset uses a fer-
rite bar for the 1.7-MHz band: the col-
lapsible whips are used for 49 MHz.
While that system generally works well.
using the AC cord as an antenna can
somelimes limit the phone's range.
especially if your house has shielded
conduits. 1€ that is the ¢case. a three-wire
extension cord can be used as an addi-
ticnal radiating element and extend the
range. Also. if the base station is lo-
cated near large metallic objects, some
phasc eancellation can lake place. limit-
ing range. In that instance. the base sia-
tion should be moved to a more fav-
orable location. Altermately. the whip
antenna can be swivelied to get the best
radiation pattern.

All-m-all. we were very impressed
with this littte cordless phone. Consid-
ering ils versatility, compact size. and
useful range. it’s one of the nicest units
we Ve seen. The Freedor Phone 3500 is
manufactured by Electra Company. 300
East County Line Road. Cumberlind.
IN 46229. It sells for $329.00. R-E
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CREATE ANY
RHYTHM 5.
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COMPUTERS

Loster OMN__ MO0 T n
Vcwe D . W
Womok . Kkl Coprtbomy _______ulle
06 MG T ™K e
T T Elamigd __my
Imvest Arad § 4200 59 $175.00
Accmssones | Call us TI-3& 1 )
-50C | . M & Spell 49 9%
PC100C .155.00 11 PrOGramrer 7%
LU m 199
HEWLETT PACKARD
WA 128 Comptes ... w100 N ol
WPiITE . .illw W12 NEW .. =1
HAC | .1 WG e okt A0
He-C 11500 WP . ol W
HRC A wa by
HP4IC Py 00 e L3N]
HE-41C Prinder M Gt Pl ., ool
HR-41C CRD DA Rl -] Sopkoaton P . - L]

HP-ES HP05 ared acosaacry - ol W8 K prices

SCM TYPEWRITER SPECIALS
SCM 2200 £27900  INTREPID . 21400
SCM 2500 2000 CLASSIC1Z .. . 15900

SocorTing i Manyiaciue s SPecICROn. Seng money
Orgers, personal Chwch 2 wpeks 10 Ciear. I [ilnoes 200 8%
sales bix mu%m snuop & handhng charges
per urll We ship UPS. Subect . Written

4'a, D,
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VIDEO SYNC STABILIZER

tConttiinied frant page 481

(MODULATION) and L1 altcrnately until
you get the best piclure quality you
can. Now you can bring in the sound by
adjusling L2. The two coils and R25 are
interactive. so you may have lo rcadjust
them several times to get the best
results.

If vou have been working without a
scope. now is the time to retun to R14
and carefully adjust it for the best and
steadiest picture from the distorted tape
vou've been running (this stage had to
wait until the RF modulator was adjust-
ed so vou could refer o the picture on
the TV screen). As vou lurn the pot. the
picture should suddenly ““lock in.”” Stop
at that point—if you go farther. the re-
generaled sync pulse may be too strong
and interfere with the rest of the signal.

Should vou run into any problems in
performing Lhe alignment. go back and
check your work—especially for poor
solder joints and solder bridges. and for
the proper component-ericniation. Also
try readjusting R7 and R14 slightlv.

If the circuit seems o be working
properly bul yuu are still having prob-
lems with vertical roll. try increasing the
value of R12 to 150K or 220K. That will
widen the vertical-sync pulse farther.
and should tock-in even the most stub-
born TV set. R-E

IMPROVE
SHORTWAVE

RECEPTION
FOR ONLY $23.95!

E.O.C. ANTENNA & BOOSTER

sEiminates Costhy Antenna Instaflation
*No Extra Tuning

sLow Power Consumption
*bo Grounding Required
*Hwgh Efficency

ONE
YEAR
GUARANTEE

ONLY |
$23.95 [

Postage Paid -

Two Week Delivery

Electronic Overseas Corp.. Inc
214 E. Frankihin Avenus, Midland Park, N.J. OT432

Aame
address

city stale zIp

NJ resldenta acta B% sates bt
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MARKET CENTER

SATELLITE TELEVISION

SATELLITE super-mixer; DEM-4150A_ Clean up
your TAVD receiver! Near-theorstical perfor-
mance; flat se. DC-1500iF. SMA connec-
tors: $69 K/MO/COD. RIGEL SYSTEMS.
2974R Scott Bivd., Santa Clara. CA 95050 (408)
727-4231

SATELLITE TV antenna, 10 ft, fiberglass. com-
plete, poldr mount. $1950.00, electronics at cost
also. TAESTAR COMMUNICATIONS, Box 843,
Erie, M| 45133 (419) 726-1095

SATELLITE antenna manual to build 8 12 foot,
screened. alf aluminum, Rarabolic antenna with
polar mount. Build it yoursell and save Plans
£24 95 S.A. ELECTRONICS. Box 277, South M-
waukes, Wi 53172

SATELLITE antenna. build lor less than $125.00
Nlustrated manual $15.00. full scaie plans $15.00,
Both 520 00. Information $2.00. BOX 356R. St.
Cloud, FL 32769

FREE 5200 value TVRO P.C. board set. when you
iom our development group Complels systems
0w as $700. Newest low COSt designs. dntennas
more. Info 51,

SATELLITE SERVICES. 1604 N Srm!h 5t. Spo-
kane WA 99207

group purchasing,
50, 509-534

Enjoy Satellite TV Now

Better than Cable TV —COver 200 TV and radio
services. Why waste money? Learn the whele
story and buiki a video system the family can
enjoy. No commercials, FREE movies, spors
and Vegas Shows —worldwide, crystal clear
reception connects {0 any Tvset. Big (8 11n.)
book loaded with details. photos, plans. kits —
TELLS EVERYTHING! Satisfaction Guaranteed.

Sand 37 95 TODAY! Add $2.00 for 1st class (ar mait) or calt
gur 24 hour C.0.0, rush order tine (305) 8562 -5068

GLOBAL ELECTRONICS,
P.O. Box 219-E, Maltland. Florida 32751

612 6369408

€ RADIO-ELECTRONICS

Satellite

Television:
THE ILLUSTRATED
Jamescomm Report

$12.95 mailed 1st class
$18.95 outside N. America (air)

24 Hour COD Line:
312-872-6996

JAMESCOMM Publications
P.O. Box 31
Crete, Illinois 80417

SATELLITE receivers. Sat-Tec RZBR 3?95._(11:
Also Avantek 120" LNA's $65000 Call DICK
SUBA (315]357-3481

E‘é‘&( ,ﬁ

mn Amerlca.

AUDIO-Visual Club International. Exchange
video or audio cassettes of your COllecton or
have conversation with members of similar in-
terests For men & women of ah ages Dues $18/
yr. Foe more into write: AVC), Depl. 0. 16 Syca-
more Si.. Chetmstard. ma 01824

VES/Ae Y

DON'T
BLAME
THE
SOFTWARE!

Pol M4.25.TDS

Power Line Splkes and Hash often cause
memory |0ss or erratic operation. Often
flopples, printer & processor interact!

OUR patented ISOLATORS eliminate
equipment Interaction AND curb damag-
ing Power Line Spikes, Surges and Hash.

Filtered 3-prong sockets and Integral
Spike Suppression. 125 VAC, 15 Amp,
1875 W Total - 1 KW per socket.

ISO-1 ISOLATOR. 3 Fillered Sockets;
1000 Amp &20 usec Spike Sup-
pressor . $62 95

I1IS0-4 ISCLATOR. 6 Fiftered Sockets;
1000 Amp &20 usec Splke Sup-
PIESSONE S . e $106.95

1SO-3 SUPERISOLATOR. 3 DuUAL I
tered Sockets: 2000 Amp 8/20 usec
Spike Suppressor . $94 95

I1ISC-7 SUPER-ISOLATOR. 5 pualL fil-
tered Sockets; 2000 Amp B20 usec
Spike Suppressor . . $154.95

MEd B Chaege, Vis amgrican ExpPrass

YOLL FREE ORDER DESK 1-800-225-4878
{#acoP1 AK. MI. MA PR & Cgnads)

Electronic Specialists. Inc.

171 South Main Streel. Natch, MA 1760
Techmcsl & NonBOO 1612-855-1532

CIRCLE 87 ON FREE INFORMATION CARD

WWWwWwW americanradiohistorv comm

SATELLITE TV. Books parts, low-noise micro-
wave transistors Eecs and calaleg $2.00. ELITE
ELECTRDNICS. RR1, 5t, George, Ontarlo, Can-
ada NOE 1NO

Satellite TV

FOR THE HOME

Slck ol Network TV 7

Qur receivar lo1s you gat
ovar 7% Channeit of 1ale-
wition hmectiy trom sanh-
ofbiting cable TV satel.
Iireat: HB Q. Showtime, su-
par slations, 190 and
movigs Woridwide

We don't just
sell informationt
We Manufacture
Hardware!

Fram Gltsnors o rgs.
daia inks 10 notels
and backyard inatal-
latians, we wrole the
Book Contlanily up-
dated, Our 4 Page
HCRneCl o0 [9¢ MAaiOn Dooh andd catalog qives You all

the Facts Inapantive dishay feedy, 19lem.
wiry scihware. kiis and momy. Recem-
mended rudmi"by NASA, Tha Qlfice
of Cotumet Altals and quality com-
parnies like Rock wetl/Coling Send
Prgs ¥ CALL
24-hn, C.0.D. Holltne
{305} 239- 7800

o SPACECOAST

RCH CORFPORATION
P, 80: 442 - E Alttmont- Spgs. FL 32701

EDUCATION & INSTRUCTION

UNIVERSITY degrees by maill Bachelors, Mas-
ters. PR D’s... Free revealuadelalls COUMSEL-
tNG, Box 317-RE1. Tustin

ATTENTION
ELECTRONIC TECHNICIANS
: Highiy Efte<ve Home Shuaty BSE€ Degres Pro-
> Hapw ADVONCR MOCITan Pro.ginm grork
" Cravit e pviout B Profasiionol Ea-

DONENCE Advone @ RODIEY Our 1am Yot
FRED DESCPTIVE LITERATLNE

Cook's Institule of EMcitonic 1 Engineering
DESK 13, PO BOX 70048 JACKSON M35 W00

Be an FCC LICENSED

Electronic Technitian. |

| Earn wp to 3600 » Weak & Morel
Mo coplly Bchosd = The Origine FCC Man

BebiE " F.O.Boa 26348, 8an Francisco, it S1E 24128

BUSINESS OPPORTUNITIES

TV repair shop estabhished (9 yearsh, equipment.
fixtures. nhghted signs. alarm. burglar bars
§10.000 cash Houston, TX (713) 460-0778

MECHANICALLY Inclined indlviduals desifing
ownership ol Small Electronics Manufacturing
Busingss - wilhout invesiment Wnie: BUSE
NESS. 92-R, Brighton 1tth. Brookiyn. NY 11235

SOFYWARE dealerships available No speclal re-

urrements, Buy and sale. PYRAMID SOFT-

983?5' 4601 E. 18th St. #137. Vancouver. WA
1

PROJECTIOM TV... Make 5200 00+ per evering
assembling projeciors.. Easy. . Results equal to
$£2 500 pro ectors.. Your tolal cost jess than
515.00.. Plans, wens & dealer's indormation
$14.00... lllustrated information free,. MACRO-
COMGEX Washington Crossing. PA18977.
Credit card orders 24 hours. (219) 736-2880
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“ALL NEW” 1982
Catalogue Available
Write for a free copy

Name
Address
City

State 7 |p e

e ————

TECHNICAL BOOKS
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1
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wirvs 3locks books by 1he 1Ol g Mmanutest Zilog MICROPROCESSOR
avinced My Devices Procmisn Meneii b, EPROM'S
pobte $cen Gonec / CHIP SETS e, - P
e fe—aadiciyr 121 Sicont minn 25N Ba cmy 8800 CPU (¥ Wbl &l
Sytux “ h 1% oms  Phuw Tia TPy "-' a2 Chy L83 COTBI1MS 2516 (intel version) $ 595
Joward W, Lime Ca. LI Tib Besky 404 Va5 HOAMDN 40N T oy ABg E80E CPU 45
W. 1 (1) Int. ol 250y B8 HE3D e B o 795 eo0n CPU 188 18K 450NS Single 5V Suppry
Tovedtinc Mamerive Taxxt Inatruments A A0 1B A0 MM TN E15A L0 mn10 TMS25
Mppen Edctric Co Tty ancic 2wy B ZBI0A ISy M K212 226 &A% 246 52532 (7 | Pin Dut) $1885
bt TP, BOACIC  aOhr TE ZMASEA  LCMW NN A7y £2% an 285 32K (4098 x B) 450 n3
I0-DMA 25 Wy 11 DhO-DanT :alﬂr T B 188 dias 2745
ZBOA DML 40Ny M ZBADANT O MMr uE  E04 w 850 i;g C 2732 (ntel version! §17.00
M8$ MEMOQRIES a2 i 2K (4096 x B} 450 ns
MOS Static RAM'S =] go2CPY 53 TMS2564 360,40
LMIOTANSE 3 1ee LMMICHY 50 | Pari N Price gaos Ay gy T4 racor $200
Lmumnu_: g = ﬂ:ﬁf ;.‘ 210738 K (258 x 4) ISONS 22 PN 18 pony 33 520 {3 umax?mﬁom
LhioecH &8 B | 210225 1K (K x 1) 250NS 18 PIN 135 o5 6522 728
w18 £ (MM is a4 | PR11145 (K (256 x 4) 450NS 18 PIN i L7 66 6437 1095
MIOHC T8 W UMisCH-ta210 | PRI12:35 IK (258 x 4) 50NS 13 PIN FT3 gﬁ-‘g W 5 T8 a STAT
LMIICH - 4 LMI4SCH 14 190 21140 Low Power 4K (1024 ¥ 4) 200NS 2 35 12w TMMN‘GP 1 'IBK 12K x 8) 100 ns £16.45
thnsne 11 W Mo e | 2T BRIt 45 PROM'S TMM2016P 150 ns $19.95
v o LR ITONS 145 Tasioe 1 b IeEN  TMM2016P-2200ns 1488
LM 14 1Y 4 = L, i
= 18 Tuwarc Iw TR UART's GRS 245 K 1B PR = .
- by Lot W WM Zes 1K 6PN 18K MOS DYNAMIC RAM'S {18 PIN
i r 40 Khe Sindks 5V Supply GIARTA2Y m zmx.:znn 4118-20 (200NS) $ 240
M SLMTEIT 1
=) SHIFT REGISTERS oamrm:: %R ‘E‘. ;u (L] &K MOS DYNAMIC FAM'S
Ninghe 1024 QA4 TEL AE 4K 24 P
ADA 20 Guimrsier 1748 4K 24 PN TMS4080-30 s 285
&Slﬂhg 1. :: n :N AF, 4R x 13 3ONS 22 PIM
T4SATRT 1tas .24 PN
] E-] » - .
£ W KA B¢ r FREE APPLCATION NOTES 825161713 400 Wi24PN 84K MOS DYNAMIC RAM
g i e i:: z o431 g VAR ABLE WITH YOLR ORDER 4154 B4 (64K x 1) 200NS 18 PIN $24.00
€ o Coumine 2 = . A 184 BAK B4E x 1) 150NS 16 PIN
CLA000E » COMMBE T¥ COAs1sRE  '09
COMIDBE W COMMTRE P2 COAdBE 7
01 ) I COMMBRE M Coubigt 7
?um u c rd E -] Clasom M
K01 3] x Ll n COa52IRE )
" COMATRE B COMLMBE 135
Liachah ; EBaant g E:Hﬂ'rll ‘g PHASE LOCRES LODPE MULTWLATAS anal MODRAATORS
T Coueegt B Ch#yel :g e Ay, L ORGP O M ™
L |s -i.‘l g E g Egl“g: : - Y et upcmn-u:u- & [T e ey L]
.Im‘ - COa0TE E C Db MM ) ERQMITF Do Migrepliiey Ty Docanier 41 CPIRATIONAL ALY RS
© Pl B M CDaf B » ChasAM LI s & Wwagh g
o % counm 2 coomt 8 e e . s oo
Gowiae 4 cow! R C i e Low PROFILE SOLDER TAIL DIP SOCKETS. LML vanageCorpd L amrs r Dy Crevet T
3 : {‘m‘;&u ,3 %fﬂ“ .J'!' 14 ,'u 24 24 - Coe Sor B 7o [
C M Em" ™y n 16 i) % RALMCP  Cout st Ty Garnt A LIATEM e e Larrymt [
5 ot e SRR o 16 RO Guatl TS Ciatr B CREMNCE Pyme Pragernen Bivwt Cint “
= L T VPG " 18 .18 40 L] et et L . e Sy R A
COmASE & CONgdBE 1MW 1 - 20 20 8 pusnery
¥ 23 TSN O ralIN B PO 1T TOUTN T2 MSoAN BB TSISIN 1.0 TASJEON 73 THCAMM M0 TalSi0BM M TALSITON 148 ASZN L TALSITIN B4 |
Ta1H 2 qapn 28 WI0TAN M paenn M6 TR 150 FaSOBN ) TAS1STN 10 4SRN 380 TALSIIN 24 TaLSNIN 3 FALS17AN S8 TALSMON 124 F4LSITIN 1:
Lo ril M THIN A TA09H A TOBiAN M PO 185 rasoon M0 TaSisan 118 SN TALSION a8 FaLSI2ZH M TALBATAN A0 TALS2GAN M TLEITEN -1
TAOAN M TaatM M TaION 52 TOAIN B8 Taxnn M mS1oM M TaSiBin 474 MSITN TALSXIN 38 FALS1ZIM 98 TALS My BA TALSITIM L8 Z4LSIP9N -
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TAOSN 2 TuarAN BB SN 1 Fardan M MNIN 13 raSisH B 745 63N A5 TASIEIN LG TALSXSN A TuLSIZEN MR TALS1MBM g8 ;OLSI'-'“ A TSN .
TalBM M OSON M TAZON 1B FoBSH M TAZN TE RGI0H M TASTEBN Al4 TSN e TALSeIN M a1y M TABOM 17 Tl L TALSIAM 1.;
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/7= Rctive

€= Electronic
SalesCarp

ROCKWELL AlM 65

Harngsaed for work, AJM 65 83 B Thare-OOad” MR COMPRIIer Dul-
Porformd nth Phoe CHEQ0Y. Faatul ot 120 rderun. 20-cokurmin hard
copy Phnie 54 ey aiph. . it By & 1. g
i SOCKRTE, DABC InIRDrler lomwdié nd much mone,

4K worsion. Only $445.00

( LAST CHANCE
ACT NOW!

il

T

1981 IC MASTER

Offer expires Jan. 31, 1382

COMPUTER SUPPORT CENTER

MAIL ORDERS SHOULD BE SENT TO:

US & 133 Flandery Road wWeatbo+a Massachusens, 01581
lewpnone orders & ingquines 1617 366-0500

CANADAAFOREIGN2ITHymus Biva Posme-Clare (M1 |.Quebec, Canada n9R-5C7

Forewgn Cusiomers PWase vermil payment on an internahondl bank dral o inter-

nalhonal postsl money Crder payabie in

Prices are s US 0oliars Minimum order $10 00

Add $J 00 10 cover POStage & handling

U S danars
VISA AND MASTERCARD ACCEPTED.

CIRCLE 12 OM FREE INFORMATION CARD
WwWww americanradiohistorv comm



www.americanradiohistory.com

PLANS & KITS

TEST and lune microwave downconverters with
Inexpensive equipmenlL Detalls. $325. LGS.
8871 Bih Street Lane, Oakdale. MN 55119

SUBSCRIPTION TV plans: 2300 MHz microwave
downconverter plus bonus sing-wave kystem.
both tor $15.00! Beat 3ystems availabe, no in-
temsl connections to TV. Parts, PCR'S, kits
avallable. MC/VIisa accepled. Other Plank: nega-
live ion generator, lelphane me disier,
UHF/VHF snilenna amplifier, wireless inter-
cam, 54.00 each, Send SASE tor more informa-
lion. COLLINS ELECTRONICS. Box 6424, San
Bernardino, CA 92412

SATELLITE TVRO parabolic alwminum dish,
10cai materals $500. Plans. formulas $10.00
WARD MICROWAVE. Box 100. Conway. NC
27820

DECODE Morse. ATTY. sand ASCI signals from
airwaves with new Code*Star. |LED readout or
connect with your computer/printer. Keyboard,
other items also avalable. Kils ar assembied.
MIiCROCRAFT, Box 513R. Thiensvilla, Wi 53092
414)241-8144

MUSICAL car homn 64 tunes No chips to buy. KH
with case less horn. $39.95 Factory assambled
with horn. $59.95 Add $1.75 shuipping. ELEC-
;?33"’ SOUND. P O. Box 401951. Garland. TX

OSCILLOSCOPE pedormance from youf un-
modified 1aievision or less than $25. Super sim.
la. accurate. practicat, Order Tate-Scope circuit
ard anc plans $8.50. G two for dual lrace
$15. MICROGRID. Box 613, ithaca. NY 14850

KIRLIAN photography as & nobly. Compiete
plans tor do-it-yourself machine. inCludes easy
instructions and ways 10 improve qualty of
prints. $5.00. C.ELC. ELECTRONICS, P.O. Box
BOS, Missouri City. TX 77459

NEG ATIVE lon rators. Send 1OF Iree infar-
mation o THE SEAWARD COMPANY, F.O. Box

2039, Burbank. CA 91507

AMAZIMG ELECTROMIC PROJECTS and FRODUCTS:
Lasers Supsr Powernd, Burning Culting, Rife, Piatol
Pockel 5See in Dark—Shotgun Directionsl Mike —
Unacramoap s —ant Tosla — Sturwand — TV Disrupi-
wr—=E ¥ Pt Survediance. Delection. Elec-
tritying, WROVHE, . Aulo snd Mech Devices, Hun-
dreds Mots—Al MNew Pua INFO UNLTD PARTS SER-
VICE. Cavmiog § %, Information Uniimiled, Depl. Rk Box
T Amberat, NLH. 03031,

CEL
MICROWAVE KIT
$899 CONVERTS

MICROWAVE TO
VHF TELEVISION
COMPLETE INSTRUCTIONS,
HARDWARE, POWER SUPPLY
& YAGI ANTENNA.
CLEAR-VUE ELECTRONICS

P.0. Box 600, Rochester, Wi 43053/,?
313-375.9730

MICROWAVE 1elavision “downconveriers” un-
der $50.00. High quality, easily assembled. Cata-
iegue: 52.00 (mfundablel. NDS, Box 12652-A.
Dallas TX 75225

RADIC-ELECTRONICS

S

FREE KIT Catalog

FUNCTION GENERATOR KIT 559 95 JFNSTEIE
Auto-Raaging Cap-metar kit $79.95 SETTENY
Phone 415-447-3433 ExPERI

Wrise or Phoos for FREE CATALOG. Vabhbht]
EQUIP

Averags | minuts Saturday call $a 21§,
& INSTRUMENTS
D*\GE BOX 1054R LIVERMORS L A" 94

MICROWAVE downcanverter kit $169.00. In-

tludes ev.?vm.ng‘ Informative catalog on Sub-
scrption TV products $2 00, J & W ELECTRON-
ICS. P.O Box 61. Cumberiand. Rl 02864

STIMULATOR muscle redieves aches electrom-

Cally. aiso has tonlng effect an muscles. Simllar

10 devices shown on “Thal's InCredibie” ang

“PM Magazine.” Plans $6.00, kit $60.00. ANDER-

g%NOENGINERING. Rt. 9. Box 19. Tampa. FL
1

MICROPROCESSOR trainet, Isarnd by cons bruct-
ing and programming a microcompuler for un-
der 570.00. Instructions/plans $6.00. MICRO-
DEVELOPMENT CORPORATION. Box 419, Ed-
wardsburg, Ml 49112

| SCR SUPER:BUYS
$10 DO MIM. CROER WAMDLIME, SHIPPINE. . $5 00
UPS ANYWHERE IM CONTIHNERTAL U.S.

(D) UNF.YHF CONVERSION NIT. Compute
wih PG beard 28 requerd OMpongnts
MY WD, Calv it wih SDEANEY, AN COM
Dlaehgrineg brtchure g, schomatc  boarg
wnd, mounbng and ROk -up deagram,
ity B, and Jsiembly nd W up iU
Tasvs AN Darts Bew ndustngd Prme Quabty.
(D HEW TEwWITH 2¥M-124 WiGH-LEGHIILITY
CAT BONITON. peatures 12°° green phos-
phor CAT. wiih 15 WHE Bandwidth, 40
B30 chaaCwr widths §I9 Operdlic Switch.
selectabie Fully comoutiohe with $0-¢akumn
ADDH cards I

(DCMOMEMCD COMPUTEN CARDS "ACKQSS-THE-
mlp For befter prices, Quickes! debvanes. SR the
mMOS! comorehenint tollow-Up SuPDDr services — your
bist source I8 SCA. sverytime!

Scn (714]827.2954 + (213) 5987833
ELECTRONICS INC.
9533 Viley View Street, Cyprass, TA 90630

Pay by CHECK, MO, VISA, MXC C.O.0
Fot Froe Buywrs Gyide Cethn Numbsar Shawn Bolow

511935

51173

PROJECTION TV _Convert your TV lo project 7
foot picture. Results equal to $2.500 projector.
Total cost less than $20.00. Plans & lens $16.00.
Hiustrated information free. Crecit card orders ..
24 hours. (215} 736-3979. MACROCOMGE
Washington Crossing. PA 185977

MICROWAVE television education manuall New
Pubzlicatkon aXpiores concepts, antennas. down-
canverters: 316.25. Information package on
microwave and other axciting television prod-
ucts: $2.00, ABEX, P.O. Box 26601-AM. San
Francisco, CA 94126

AUDIO wits. Equanzer—iwelve banas/channel
$100. 24, $225; noise reducerfexpander. $110;
LED meter. $32: see R-E cover 5tones 5/78, 3/01.
2/80. or sand Stamp for catalog. $8S. 912R
Knobcone. Leveland. CO 80537

PCB. 15¢ sg-in. Free dnlling Satistaction
uaranteed INTERNATIONAL ENTERPRISE,
3452 Hazet Circle. Simi Valiey. CA 93063

ELECTRONIC catalog. Over 4.500 items Paris &
components. Everything needed by the hobbyist
or lechnician. $2 00 postage & handiing {Umiled
States Only}). refundable with first $15.00 order.
T & M ELECTRONICS, 472 East Main Street.
Patchegue. NY 11772 {516) 289-2520

OCTATRACE—Converis any oacliioscope to dis-

lay 8 channels, PC bd. & case $21.00. AB c OM-

PUTER PRODUCTS, P.O. Box 571. Jackson, NJ
27

MICROWAVE HORN ANTENNA XIT
1128 G Fropmancy Ao 11N G £ v/ Ay (mtroctu NS5
Ooert [orvaite Baand $19985° Ifkatonny 1 S1UES
Paty Bt b Jaxd SAN" fmclatms; w Buard SN 05
Compite Fackagn Astms Py KN S

MICROTENNA ASSOCIATES
235 South 2300 West, San Lake City, Urah 84119
Chucl w MO pay — Abow 24 Wnks Oulreery Kool nciodey. skt
"lnad Recderty P A 5% Sabes Tm

~ =

MM FM MIC
Compact wie ondy 27x17x%° Trarwme
5 Fi rado 88 108 Wby E,centonel
i guelly Treneeus glalie ol L
) B0 L Comgasm WF Pl ORI, Daltery
4 ravrociora Ovly 413 §%  Asstmie]
$18 5% A 31 B A pa 3o 1Ba
nlamg bor Dot

i Carp. B 10M4-A
Temple Tarmce, M 33687

CB RADIO

GET mcre CB channels and rnge! Fréquency
exPanders. boosters. speech Drocessors, how-10
books, plans. modiications. Catal 52 CB
CITY. Box 31500RE. Phoenix. AZ 8504

WwWwWw americanradiohistorv comm

FOR SALE

2150 megaheriz donwconverters $59.95 uﬂ' as-
sembilod. Detalis for SASE. GW ELECTROMICS,
POB 688. Greenwoad. IN 46142

Government Surplus
ELECTRONICS :

Dubte dvdiisbie e howm whers b
recoiring FREE Cardlegy b o8 Darl
Salen I yeur area) Paon—Wiisasle Duscouat )
P gy Phact Ouiestiog.

“OMAND HO-1 . Cobime Seets POB.TEME. San Foascines EA 64138

FREE flyer. Elecironic parts. }C's. semiconduc-
lors. hardware. BOYD ELECTRONICS. 10 Center
Streel. Douglas. M1 49406

COMPLETE line of microwave telsvision Con-
vertera and accessories Lo suit your needs. Con-
varters have a one rear warranty backed by a 3
¥ear repulation. Call ar write 1Or comPlele speci-

wgatians and pricing Deaber nquiries invited.
TRITON MARKETING, 1932 Rockaway Parkway,
Brooklyn. NY 11236 {212) 535-9004

MICROWAVE receiver system. Write: “Denalers
Wanted," Depl. RE. POB 440668, Aurors, CO
BOO44. (303) 620-9736

MORE channels! Unique device ends adjacent
channel interferenca on your TV sel. Allows yOur
set to separate all channels complerely. Makes
new Programs available. Complete plans - $5,00
RELTRON. 323 Franklin #804/Dept R-131,
Chicago. IL 60606

VARIETY electronic sufflus parts and equip-
ment in our monthly picture fiyer. Send $2 00 tor
B ssues STAR-TRONICS, POB 633, MCMinn-
ville, OR 97128

1,000,000 parts In stock. Resistors, potentiome-
ters. Capacitiors, intograted circuits., transisors,
diodes, wire all calars, electrical hardware and
kits. Send SASE for free catalogs by speCityin

bold categories or teil us what you need TEST-
gé.é.é?lNc.. 1998 Hentage Circle, Palatine. IL

SEND for bargalh tist of Righ fid;nt; and com-
mercial 5ound equipment. Used and nearly new
at excellent prices. BOX 295, Jerscho. NY 11753

SCANNER/monilor accessones—kis and fac-
tory assembled. Free calal CAPRI ELEC-
TRONICS, Route 1R, Canon, GA 30520

COMPACT LSI microwave TV downconverter
fully assembied and tested. noO Parts change for
zone modification. US$1B0.00, Airpost with
200p manual. Money order to. RELIANT ENGI-
NEERING COMPANY, P.O. Box 33610, Sheung-
wan, Hong Kong

POLICE/lire Scanners, scanner Crystals. anten-
nas. radar detectars HPR, Box 19224, Denver.
COD BO219

MICROWAVE mavie antennas—iargest distntu-
tor on the East Coast Wholesale call MICRO-
TRONICS (212} 479-5592

TEST aqui, 1. new and used. Catalog $1.00.
PTI, Box BYS6. White Bear Lake, MN55110 (6812
429-2975

RESISTORS vaW, YaW 5% carbon liims 3€ ea. No
minimuma. 1% merat films. Send for details. Bulk
priting #vailable JR INDUSTRIES. 5834-C Swan-
creek. Toledo. OH 43614

FREE spaaker catalog! Woofers. mids. iweeters,
hardware, crossovers, grille cioth. ptans. kits. in-
termation. much maore. Olscount prices. UNI-
VERSAL SOUND. Dept. RE, 2253 Ringling Bivd .
Sarasota, FL 33577, (813) 953-5363

SAVE up 10 50% on name brand tesi eqUlment
Free calalog and price |ist. SALEN ELECTRON-
ICS, Box 82-F. Skokie. IL 60077

TELEPHONE o office bugged? Latest deteclion
equipment finds out fast Literature $1.00. CLIF-
TON. Box 220-M, Miami, FL 33168

RECONDITIONED test equiPment. $1.00 for
catalog. JAMES WALTER TESY EQUIPMENT,
2697 Nickel. 5an Pablo, CA 94806

THE Inteiligence Library. Restricked technical
Secrets—books on #lectronic Surveiliance, lock-
cking. demalitions. Investigation, etc. Free
rochures: MENTOR. Dept. Z. 135-53 No. Biva .
Flushing. NY 11354
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JERAOLD 36 channel CATV converters Under
;:2241%! @Q., Box 463 Medford. NY 11763 (516)

FREE elecironics newsletter. Monthly. Dis-
COunts. Iree catalogs. informahon. Sead post-
card: MODEM. 6209 Dana. Springheld. VA 22150

500,000+ beauttful filmusic rocordi 1! GCata-
lo ue—%$1.00. Soundtrack valu 5 50
L. Box 687, Costamesa CA 2?

P =N

Tol: 4 {846)

SPEAKER & ELECTRONICS CAJIALOG
1001 BARGAINS IN SPEAKERS

1904 MCGEE STREET KANSAS CiTY, MO. 44408

WRITE FOR

E'S

WANTED

SDFTWARE bought and scid. Pr
please inGuire PYRAMID SOFTWAR
18th St. #137. Vancouver. Wa 98661

ADDRESSERS—mailars—homewstkers need.
edl 50 firms listed. rush 50 cents. addressed
envelope. BONMIE NIEUWENDAAL, FO Box
23432. Tampa, FL 13623

COLLECTOR needs hi-h companents—Broliner,
LalTyeﬂe Wits. Dynatuner HAARISON, P.O. Box
errace Park OH 45174

rammers
. 4601 E

8432 5072

Fall & Winter ‘81 = TEST EQUIPMENT
Electronic Component

FREE 160 Page Book

Catalog

We carry the Following:

TEST EQUlPMENT
+BAK
+* LEADER
+ ¥iIZ
+* BECKMAN
+ HITACHI
+ GLOBAL SPECIALTIES
* DATA PRECIBION
+ HICKOK

ELECTRONIC COMPONENTS |:
+ JAPANESE & MOTOROLA Transiniors
1C° FET. Dindes
+ Cepeciiars
* Reslyiors
+ Connectors, Cebies

TOOLS

* Welter. Ungar. Xewlinne. ¥aco, sic

* Over 10 million componenis in slock tO serve you
* Over 20,000 3q. It. of warehouse Inthe East & West
o NO MINIMUM ORDER!

e S e o S e e A S ——

F“ll-sv ® CALL TOLL FREE

B00-421-284)
P.O. Box 40325 Cmcinnati OH 45240
Dapt. Paatio- Ehsctr arwes

Locat $11-074-0220
Teiex: 182 392

Phone

C

Address

CIRCLE 55 ON FREE INFORMATION CARD

' Components Express Inc.

you A, mp ralely”

1380 E. Edinger. UthC Santa Ana. CA 927051714} 558-3972

BROAD BAND MICROWAVE
RECEIVER SYSTEM
1 8GHZ to 2.4 GHZ

only

$295. | * /e aa.,.

Wilh built-in-converter to channel

2.3, or 4 ol any standard TV set.
24” Dnan
Faminc] - Mow e Receiver
Mounbng Brecy et

SR

W T Tl

+ 750 Dhm 1o
300 Ot AdePler
* &0 Fowl Coax Cabie

Mounbng Clemp wilh Conmecion
(PR Ctev * 3 Faet Codu Capia
300 Dhen 1o 78 Ohm wigConais
Adapter
RANGE: Line of sight 1o 250 miles.
SCOFE: Wil réCive within the frequancy band from satentes

phimary microwve stalions. and repeaitr microwave
boosier stations.
CONTENTS; Complerely packaged In 18°x19"x4 1727 corrugdied
carton complete with st
WAHRANTY:
180 days for all factory detects and elscifonic ledures for normal
u3esQ® and handiing. Defective sub assembdlies will be reptaced with
new ar re-manutactired sub assembly on & 48 hour exchange
guarantee

Thin system i not a kit and reduires no sdditional devices o
equipmant alher ihan a TV set 10 Flace In operanen.

Dazier (DU Invled

CURAUTER MARK]

LT CENT-

TR,

COMPUTER MARKET CENTER ADVERTISING RATES 17 by 1 column |1 5/8% $55.00. 1 1/2° by 1 column
(15787 £82 50. 2" by 1 column (1 5/8%) $110.00. All ads must be prepaid. Send order and remittances to Com-
putér Market Center. Radlo-Electronics Magazine, 200 Park Avenue Scuth, New York. New York. 10003
Address telephone inquiries to 212-777-6400. Frequency rates are availabie.

TEXAS

ARIZONA 1

USED COMPUTER TERMINALS
PRINTERS. MODEMS. SUR-
PLUS ELECTRONIC PARTS.
CATALOG 5100

RETAILERS

ﬂAY FRO"

& UIRE

SAVE 90%

You can save up to S0P by butld-
ing your own Micro or Mini-

RONDURE COMPANY
THE COMPUTER ROOM
2522 BUTLER STREET
DALLAS, TEXAS 75235
(214} 630-4621

- Tharte by you B wcrty @

ALOHS  Unlted Way

E'ﬂ Pyt Tt 3 Th Mngumeen 4 Toog Mhawlsiety oy

An ad for your computer
store in this space in
Radic-Electronics COM-
PUTER MARKET CEN-
TER puts you in touch
with our computer audi-
ence. They use micro-
computer e(?uupment for
both siness  and
hobby Interests. For
further details call 212-
777-6400.

computer! |E: a 4MMZ Z80A
with BAKB of Memory and a
real front panel costs 5150.00.
FREE DETAILS, Dugatek Corp..
2723 W. Butter Or.. Suite g,
Phoenix AZ B5021

SUPPORT

MARCH
OF DIMES

" El MeMahon here 1o wish USO 2

Hapoy Brihday, Thanes. USO for
#0 years of championthip savvice

Ed McMehon
A
< ry

“ (ee1] *

Take stock in America.
Buy US. Savings Bonds.

WWWW americanradiohistorv. comm
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UNETIAL Foplscamens B T . aa [P vatinw e e | SIS D s douse 2 Encoded Keyboard Kit
UvsS-11E $79 Q5 EECO Rocher DIP Switch — “MinkDip:u™ 2400 Serles -
- THE BBOET UMIOUE GO SWTTCH AYARASLES

Tha JEBvD ABCI) Eaysosrd K1t apn be interfeoed inle
mod ey abmapuier wriee The kNt GO Hte
L g y weilgh

| (EZmeyrel. $C'L BOCaRiL. (ORnectan slcUOAN COMOS-
nenth and § COwDie pigend Orinted sdfing Desrd.
kaybaerd wmambhy reuires S6V 8 1OmA gna W12V
@ 10 mA 10 apardtion. FRR: §D Lays PR Al the
126 charbCIoe, upast ond e case ASCIL i Pully

buMsred. Tk wasrdatine Ewyl pravided /9¢ tuslom
JEAK B¥ Linsw Tapar Poty . . . - .. . . . B6.26 -:.Iu. AR ‘::.‘m o
SEA00K V00N Linear Tops Fors - . . .. .. . S4.00 -y uu“"lm."’n'" |ﬂolnwl o mn il

L ain 2
Wi Ouwtbuty dlractiy corpaitile whh TTL/OTL o
MO lage wreve Eary Interfacng with o Tdpln dis or
0 pin ndgm connector. Blae: 3% H B 14N & ANTD
JEBIO/DTE-AK wvicturne sosrm ... $124.95
JESI0 Kit o G S 79.95
K B2 wroy moytoars (eypoaa sany .5 34.95
DTE-AK 1case onty =t rirwan-o: 5§ 49.95

R
JEGOO
Hexadecimal Encoder Kit

SYCLD 40w () Viles Controlie inwws . . . S0

ALLIGATOR CLIP TEST LEADS

gﬁ

wmﬂ ey bp It i gl den wac i diell. 157
L 3 mtﬂ.&“ﬂﬂ*

#ALCP (10 parpack) ........$2.95ipkg.
JE215 Adjustable

Dual Power Supply »
Gonersl Dewripton: Tha JE21§ 0 3 Dugl Powe FULL BRIT 0
Supphy with independent rdiustable Posither and nage- JEOOS- 10K ADAPTER BOARD LATCHED DUTPUT r
tovy pwtpuyt volingrt A isperstn Mdpatmant tasr aach e FOR 27182748 EPAOME V-KEY KEYBOARD "
Ul tha Eperies (¥ ovxdes Tha umer unlimited apelicarramn R T T e vk Vo ki & et B b 08 5 B o o Y. Wi ot e B
for '€ Cudramt vOltege reQuwamints Tha @Pply tan .um.umrmm—unnﬁ?mﬂm-m“u-l .
it b umd a1 s generel all-gurpone virisblE Pows J_l “;h ' = Ty W A ] e
il e el Mok Hornce G moerind 15038 oy 15 s riocn BRI | T 00 e T

e r|
B e liekive Imf.;',“'“ JEBORA 1K Moc  Assarmiiad JESS wi Adepwr (JES08- 10 bgsaty T | | el IR T e I Ll
=3 LT
=" TUDE M0 120PT e 10mA 1 510.00 Min. Oriw — UL Punds Oty [P — Pyl Tl g it e O

ABVOL 8 1 hmA. Calid. Aesdene Aol 55 Zobae Tou mm’:w 1ot your with B LD reateuty Al IACiuaay i § Ly o017y BtHBRE.
* Twes, Fraemine #il 1C roPLsrwm Foutmpe Adal B plus 11.50 Eramaranse FAER 1 JAMECO CATALOG | Pastrsg Full Boi1 B1ched Dutiul 10r IS FORMIT
with

Wtrrdl oraci (bl Drotie B OA L T""iﬂlﬂ‘ﬂ"ln.ﬂr:"nl with mmh:-l'w
B ri':':‘ ::"Ml:“ﬁl.:‘::“w ) PHONE BLAD rououts 10 vailty ancrtes Eeoy Intectacing wich ‘s

& Prinjec Bided Congtred s DROERS ptendard 1d-plo I connpctar, Onky *§WOC reguired
» 120V AC ingeyt ¥ 1‘3.00 WELCOME 104 operition. $ioe: lu:v: x W ll.lgi"‘b ‘4:'!
e p p r At (415} 6828067 | JEBOO/DTE-HK JESIITS . 500.06 S
JEZTNASE Dusd Power Suppty Kit (4x thowa) . . 52490 JEBDO Kit oy viexpde Kot ec095 T
TP curs AGE hown bul MWl 0 COMIBUE tion 1o sbigve) MAIL ORDER LLECTRONICS — WORLDWIDE SRR TPt (i --514'95 =
TR Rt b o0 JE 20 1858 & 390V !1?32 =S B SN A N O BT MR e Sso02 L P R | 2
JET1D Var, Prer. Bpln it B-16VDE. to 1.8emp. 31095 | 12 PRICES SUBJECT TO CHANGE DYE-HK (cite snty —swromu-wue-n; $44.95 &
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Someday you’ll need a computer;

that’s when you should remember the best way to buy a stereo.

When buying a stereo, you pick and choose the best components avoiloble,

Computers ore like stereos. You con buy oll-in-one models thot are great for the kids: but for
business, sclentific. and Industrial computer opplications, the only way to protect your investment
and optimize pedomance is with o component system,.

CompuPro makes the fastest most relioble, highest quality 5-100 components in the industry;

the some components chosen by componies like IDM can solve your computing problems too.
M i 0 gntuabd rorderreorh of bnpgerosioerel Doy oy Sorrengs g

ompuPro” .. B0

ELECTRONICS
OAKLAND AIRPORT, CA 94614-0355  (415)562-0636

Qur notionwide netweork of auihodzed scles centers will be glad to Introduce you 1o CompuPro quolity computing.
Coll 415-562-0636 today for Ihe center near@st you.

CIRCLE 49 ON FREE (NFORMATION CARD

—

e e ) 19825 TAL HIGHLY
[_—mm"__‘ F‘gg?go%o A ﬁﬁfs S PROF TABLE ON E-MAN
s | | (| SRV ON 10005 OF 1TEMS ELECTRONIC FACTORY
SAVES MONEY 2 '““‘“'.9-’!“' repseg pachames of u,,_.. B s S Gift & Caialog Investment unnecessary. knowledge not re-
« Enangies, w10 by fuc i i ‘ o e Toll Free 800 645-5833 Quired. sales handied by professionars. ldeal
i m’moﬂwm ub;-m | P deeen In NYS call 516 226-2700 home business. Write today lor [Iacts!
. Eaterins 51 o 3 e

[d ;:51 o} %: O, "::.."&" | ‘ e ANJ iLOECTHOSNLCS INC, ;o.itc.lrg :ﬂ dco‘.ABartl?-FlE-U. Box 244,

A SO o noetnirit; n YV vazsy || | Walnal Graek, CA sassr.

BURTON PROOUCTS oy ot 44127 & ORAWER 1 GORAM, RY 1977 |
= [
SHEET METAL WORKERS Limited time, Introductory offer!

FREE | o
CATALOG WBIOK : ‘El’:’

PURPQSE ;
OF * SHEAR $249.05 1§

Burglar/Fire Alarms ¢ PRESS BRAKE’
* SLIP ROLL

ST PACCOM 8085 A

OPERAT
SIMULTANEQUSLY TRAINING UNIT

1
THE COMPLETE R&D SHOP Ratad Best Value by instructors!
24" wide ® 257 Ibs LEARN COMPUTING FROM THE BROUND U
20 ga. capaclty mild sieel o # Dasign and code microprocessor soltware
050/.080" % hard alumlnum # Use logic and bit manipulation techniques
punches,. special dies, stand # Enler and execule programs gn your own
avallable as ACCeSSOnes computer.

iﬂl # Undersland microprocessor architeciure.
Sp(’C » Control programmable inputfoulput ports.

Pufchase before Dec. 31, 1981 o Implement real-time Interrupl and data
and receive a FREE transter. Design your own mecre-compuler

Conirols * Power Sources SHEAR-NOTCHER Comes o you compieie:
» Remotc Stalions * loldup # Slep nr step instructlon manual, eperators

; . A , ﬁ""—'_-""'_'_ manua
?]:\?;I:nﬂi: "(‘.-)I:::a?sm-lma;tl:: HEAR-NOTCHER # B085A sub-rouling manual. 352 pg. Cookbook

sonic * Microwsse « Infrarcd NO DISTORTION * NO BURRS oty by e B EL T L

« Sirens = Bells = Glass Prn- & conlinuous shearing 50 ;.rg y :f r: p hdaLI rating system
[ lection = Shock Sensors » Phone ® corner nﬂit'::hing $58 F :" e :I e:‘ g 4 BUS
Qo 3 . "o e #* tab notching Pilus £4.00 o Fully assembled. @ User datermine
g Diakrs « CCIV « Lacks = Safes ® nibbfing shippg tested B0BSA umit.  syStem.
Q # CPU circuilry with  » Wire wrap area tor
. %ountaln west 44 pln connector butfers. gates, eic.
b Send lor your FREE literature and & Two EPROM sockets.
?, !4’%15 N. i:th St. 2:3:},5[).1 m SHEET METALWORKER BULLETIN EMLW NE mm

10CHiX, Arizona i mond, W
ONE CORPORATION

o 1.800.528.6169 E G O T e CALL 1-800-426-1044 TOLL-FREE
E Newport Beach. CA 92683 (714) 645-5982 L) SEND FREE INTRO PLUS PARTS LIST
104 CIRCLE 59 OM FREE INFORMATION CARD CIRCLE 84 ON FREE INFORMATION CARD CIRCLE 81 ON FREE INFORMATION CARD
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There’s No Place Like The Parts Place

No Waiting! No Minimum Order! Low Prices!

Schottky IC Sale!

Save tp 33%‘ 5g¢

Low

[ Description  Type | CatNo. | Reg. | SALE
Quad 2-tnput NAND Gate 74LS00 | 276-1900| 79| 59
Quad 2-tnput NDR Gate 741802 | 276-1902 | .79 59
Hex Inverter 74L504 | 2761904 | 79| 58 |
Quad 2-Input AKD Gate 74L508 | 276-1908 | 79| 59
Quad 2-input DR Gate | 741832 | 276-1915| .89 | .69 |
fual D Flip Fop 74L574 | 276-1919 78 59
4-8it Bistable Latch 74L875 | 276-1920 | .99 78
Decade Counter 740590 | 276-1923 | 1.09 89
Retrig. Mondstable Multivibrator | 7405123 | 273-1926 | 1.49 | 1.19
10t 8 Decoder/Demultinlexer | 74L5138 | 276- 1939 118 ]
4-Binary Counter 74LS161 | 276-1931 | 138 | 1
8-Bit Shift Register 74L5164 | 276-1932 | 1.39 | 1
Cuad D Flip Flop 7415175 | 276-1934 | 118
Up/Qown Binary Counter 7415193 | 276-1936 | 1.48
Octat Inverting Bus/Line Dnver 74L5240 | 276-1940 | 1.99

Octal 3-State Non-Inv. river
Qctal Non-Inv. Bus Transceiver
Hex Butfer (3-State)

Octai D Latch. fall Through
Octal D Fiip Flop (Edge Trig)

7415244 | 276.1941 |
7415245 | 276-1942
7418367 | 276-1835
7418373 | 276-1943
7415374 | 276-1944

2ENLEL
e, . e
SURBS (582 B(8

—y

-

Mini Reed Switches

198

N Pkg. of 10

» Hermetically Sealed

- Goid Plated Contacts
SPST, Conacts rated 500 mil-
flampa at 125VAC Closs when

netic hekl 8 Dresent
275-1810 Pkg. of 10/1.98

A/D Converters

- e
@ 359
2 .
Data
included

TL5G?. Anaiog
{%I]P TNe-1789 . = ml G-Dtn

Bl pACBO1. owvnbg
P,

Jumper Cable Sets

B

Em_, Low 7369

Povwear oansurmplon. 1
27617 440

Panel Meter Sale

Microwave Transistor
- W

/ Nodse 299

WRF-901. NPN for smai-signal RF
use 10 beyond 2 GHz1 Manutac.
furer s pnme. Why pny mon?
276-2044 ] 299

Minlature DC Motors

NEW!
Only 99¢

Pkg.ol 2

Great tor models, solar Projects,
Opecate from 1¥-6VDC Inctude
gear. 273-218 Pkg. of 299¢

Insufated Clip at Each End
[Fo TLengtn Tset ot | Cat No 1Pnce
Il 14 10 (2781156 3 69
b i 3 12781157199
lc; & | 6 lz78-002 {399
e T
H (|
Pushbutton Binding | | ;] Miame i
Posts
NEW! Piezo Buzzer
; - 99
1o |G 2
Pkg. of 2 ~

One raxd. One Diack Accept up fo
14-00upe wwe  Require ¥is” ount-
ing hotes 274-560 1.3

Loud 4.8 kH2 signal ideai for Det-
clecunty — draws just 12 MA al
1% W With isads. "

g et 2.

DPST Reed Relay

5¥DC., 180-ohm coll. Contacts
ratec 0,5 amps at 120VAC
7522 98¢

100 k(2 Joystick

For Video Games,
RC Venicles and
Microcomputers

064}, make a few aasy BoMder

LCD Alarm Clock Module

Quartz Controlted

1995

+ Easy-to-Read Display
* Reads Yime Day!/Dats
+ 12 or 24-Hour Format

PCIM-161, Just acd a battery. lhree Swilches and a buzzer (#273-

and you have a com-

connachons
piete digital alagm clockl The 4™-tall kquid crystal display has a
built-4n backnght, ptus PM, alarmm-set and 5nooZe INAICAIONS.

RF Chokes
—a =
Low-Loss LOW 89¢

Forms
89¢

10uﬂ-15mm101
100 uM. 2 smpa 273102 . . 1.09

Semiconductor
Reference Guide

17 14
Two hinear taper Approsamately Yx 1V e — mount it anywherel 277-1005 .. . 19.95 NEw. I 1
conuolsmwru:_om
ramovaie 17
ahatt Slope-Front Cabinet PC Board g -
DS 48 P ' by Edition ﬂ;\:\ I
"N NEW! NEW! 999 -
Rocker Switches . 495
Low As 189 95 compietely o
Non-Ship Adjustable | A worbench “must’! Pin outs and
Contacts rated 6A Rubber Feet Oetaded data on Aedo Shack Ca,
at 125vaC, Raquire ideal lor tast equApMment. aUko Filx. Frees bolh hands SCRa. dodes. opio devices ind
¥" mounting holes o5, cOntrol paneis. Steed, Stadiex fof easer Dullding mone. Pus over 82.000 croms
SPET. - 1.89 lh I!m'ﬂ) 2% (l'ill') arx! repar. mﬁ-m’mmmnw 264
‘__‘D.P'DT Mm-691 .. 2,48 .4.895 2761588 .. pages 2784005 . .2.99
~
¢ N adio ae

.

A DIVISION OF TANDY CORPORATION - OVER B200 LOCATIONS IN 78 COUNTRIES

Aptad prices mary vy at ndvidual siores and deales

CIRCLE & ON FREE INFORMATION CARD
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LOW TIM DC STEREO
PRE-AMP KIT TA-10 20

Incorpodates brend-rw D C design thal gves s kequancy
respomse from OHE-100EH: 2 0 5dB Added feaiures
Tk m-. datfeal and loudteris contral lxf yOU Lailkor your
owl lurs 10 vl powrr Muctualon'
Spu:l!tdmo L3 TI'ID lesn than DG5S & TIM lesa
than 005% ¢ Frequancy tesporss DC to 100KH: £
0SdR & RIAA devation £ (1248 & S/M raia benier
than 704B & Senstwaty Phono ZMY 47K/ Aus TUOMY
100K & Cuiput kewed 1.3V & Mas cutpus 15V @ Tane
coniral bats T 104B @ SOt/ trrble £ 10dB @ 1514 2 |
Poverr wpply : 24 DC. & 0 5A 1
Kil coumas with regulaied poser supply, s you newt is
4KV CT. tramsiormar § DSA ]

NEW MARK 111
9 S1epa 4 Calors
1ED VU
&ﬂ'u bl st ki with drcshape diplay panel™®
Thea Marh 1 LED lovy | indicator i a new desgn PC board
with an are hate i colors LED display [t hange color from
red. wrbow, 3T ven and ke pead ourput mdicated by rosel
Thet powars rangs vy large ltom = 30dB W 4+ 548 The
Mark B ndiclon o applcatie 1o | wart . 200 watts
amphiv aparateg vokage is V.9V DC a1 mas, 400 MA
The oreurt uves 10 LEDs per chanoed it s very vasy to
conrwct 1o The amplifier Juw hook up with the speaker
g
IN KIT FORM $18.50

ONLY $44.50

Xlormer
$4.50 ea. {
100W CLASS A POWER AMP KIT
Dynamic Bias Class "A" circuit design mahes this unit

wnique m is class Crystal clear, |G walls power ourput
wall salify the most picky lans. A periect combination with

MARK 1V 15 5TEPS LED
POWER LEVEL INDICATOR KIT
The new stereo bevel indi ator kit canants of 36 4 color
LED {15 per channel] to imdicate the sound levet curpur of

+ yout amplifiey from —~36dB  +3dB Comes with & well.

devigned ik screen proted plaum panel and has 2
selecion vwitch o allow foatmg OF gracdual outpnt dcating.
Power wophy 6 12V D.C with THG on board nput

shnetly ¢ s This urit can work with any smpldier

he TA- 1020 kow TIM slereo pre-amp

Spacificahom

® Output powsr. 100W RMS into B-ohm
125W RMS weo 4-obm

* Frequency respotr [OH2- 100KHz

® THED lLew than 0 DOKT

® 5/N ratho: bettar ihen B0GE

@ Inpur wmativily: [V maa

& Porawt supply £ 40V 8 5 amp

& Q0w chanmel. needs hac for stereo

O

i ||
50 WATTS AUTO STEREO BOOSTER |
BY VERTRONIX
Sp. ications: o S0 watts RMS o1l (26w +
25w)

TA. 1000KIT
$51.95
Power
transformer |

$24.00 each

® Frequancy Rusponie 3
0.5dB. 200 2~ 20KH:
o THD D2% at full pared

Irom 1W ko 200W!

Kit inchuday 10 pes_ drver iranshoors, 38 pes maiched 4-
color LED, sl ather ¢hectronx cempontnts. PC board and
{tont panel

MARK IVRIT
$31.50

MARK V 15 STEPS LED
POWER OUTPUT INDICATORKIT
All functions same g Mark [V but ths s with
heavy duty alummnum trond plale and case
Can be sasdy shot mio the hont Panel of your
Buto. truch OF boat Opavates on 12V DC

541 .50 EACH KIT

m—
PROFESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Allsld wate cocury with high sficsrncy powst tanusior
25D3R8 and 1IC volage tequistor MC1713 Outpur
voltage can be adpsred brom 0-30V a1 | amp current
hmded o -15V o 2 amp rument kmiied  Internal
rewstance B dess than D005 chm. npple and nome Lew
than | MV. dusl on panel meter kot vohsge and amp
read g sho with on board LED and audibie ovat load
nchemor Kt coms wath rednled P C board. imtructions.
ol necevary rhictronic componemds. ranstormer and &
professionsl look meial cabinet The best propect for
schoo! and the most uselul instrument lor repaimman,
Build one today’

MODEL TR 88A 0= 15V D C 2 amp

MODEL TR S4B 0= XN D.C. | amp

$59.50 PER KIT

REGULATED DUAL VOLTAGE
SUPPLY KIT
T 4~ 30V DC BOU MA adwstable fully regulated by
Fairchild 78MG and 79MG voltage regulatos LC Kt
wichudas all plectroni parts,
3 hiker capacdors. LC.. heat
- wnks and P2 bosrd,

$12.50 PER KIT
POWER SUPPLY KIT

0-30¥ D.C REGULATED
LEAD

Lives UAT2D and ZN3055 Power TR
ourput can by adjusiad from 0-30v. 2
AMP. Complete with PC board and all
wlectionk parts Tranformer for Powe:

0-30 Power Supply
$10.50 each
TA-323 6 WATTS TOTAL
30W + 30W STEREO AMP KIT

Supply, 2 AMP 24V x 2 $9.50

output

* Input impedance 20K ohms
* Cromtalk Batrn than 9048

ModelV-Amo S0 o Syngitpvity: 3 SV for full
REG. PRICE raled putput
$119.00 EACH & 5/N Raior Gresater thon 9508
OURSPECIALPRICE # Speaker Load: 2 =B ohms
$35.00 EACH * Volinge Supply 9~ 18vD.C.

“FISHER" 30 WATT STEREQ AMP
MAIN AMP {15W x 2)
Kit includes 2 pes Fisher PA 301
Hybrid IC all slecimnie pats wah PC
Board Powsr suppiy £ 16V DT [not
Included) Powser band with(KF 1% 2 |
Super Buy  3dB) Votage gan 3308 20Hs-20KH:. |
Only $18.50

5W AUDIO AMP KIT
2 LM 380 with Yolume Control

ﬂ i Power Supply 6 18V DC

ONLY
$6.00 EACH
2 WATT AUDIO AMP
Pre assembled unies ANl you need m 1o hook up 1the
speaker and the volume control Supply volage from 9o
15V DC mestore only 27 2 397, making I good for
prortabie of dcTrele
sgpicatons Comes
with hookup data.

BUY 2 FOR
$4.99

1 WATT AUDIO AMP -~

All party wre preg-assembled on 3 minl PC
SPECIAL PRICE $1.95 ea.

Board Supply Valtage b SV DC |

SOLID STATE STEREO GRAPHIC
EQUALIZER PRE AMP KIT TA-2500
Specilications:
. Total lernonlc Dastortion: Less than 0.05%
e fn O (T0Mz:7KH: = 4:1 SMPTE
Method) Less than 0.03%
® Froquency Response  Oweral 10Hz ~ 100KH:
Hi54B. =148
* RIAA Co Devation (Phonch +0.248, ~0.24B
[30Hz ~ 1 5KHE)
® Channel Wparation (st rated outpul 1KHE
® Phono Tungr, Aunand Tape Monitor better 1han 7048
® Input semanaty and wnpedance {1 KHz lor rated output
Phono 2MV 47K, abms Aux: 130MV 50K ohms
| Tuner 130MV 50K ohms  Tape: 130MY 50K ohme
Graphie Equalizer controd: 10 Band Side Control
Frequency Bands 3 SHz, G3He, 12502, 250Hs 500Mz.
1KH:. 2KHz, 4KHr. BKHz: 168Hz abo with on panel
selector for Phono Tuner, Aur 1 and Aun 2,
Power Supply 117 VAC
Kit comas with all slectronk components. ttantiormer.
ngruciom and ¢ 197 mech mount typsd meral cabinat.

MODEL TA-2500

EXCELLENT
PRICE!

MCDEL 001-0034
Trandotmer HOptionsl

Tha W & sobd sads sl beramsor circuitry with on board
sorec proamp for most merophone or phone Input.
Powwt cutput smgeoyy 2 e maic g Diarbrgson Transs.
wor Drerven By the populer TN3051 Orwer Tranamion
Four bngll on bod controls lor, welume, batance, oebhr
and baw Powst upples requens 48 VET 2.5 amp Wars
tormer. TH.D. of less 1han 0.1% batwwen 100 Mz and
10KH: st full power, {30 Watts 4+ 30 Watty loaded by 8],

$29.50 PERKIT
$10.50 EACH

POCKET STEREO CASSETTE PLAYER
WITH STEREO HEAD PHONE

This unt B & high
Kedelity stereo player

$119.00 PER XIT which wil gve you
KL . ]
ELECTRONIC DUAL T

SPEAKER PROTECTOR
Cutt ol when gircult is shorted
of over Ioad to profect your
AT 2 well 46 YOUE sptak-
‘z . A must lor OCL clreuits
r

KIT FORM $8.75 EA.

8 \"f; FORMULA INTERNATIONAL INC.
8 U = A P L)
F_ 1 Catalogus

o . Tt ol U 2 N wl
= 12603 CRENSHAW BLVD., HAWTHORNE. CA 90250 .
g PHONE. (21319731921 ® (213) 679.5162

=]

&

1086

whersver you go.
Made by the 1ame
compansy in Japan
who use 1he “Big
Name ™

Complete et comm
with 1 Stereo head:
phone. 3 AAsize al-
kaline battgries, |
leather hke carmying
case for player and 1
CRITYING cast [OF sror.
age ol f cassetie tapes
and | demo tape.

MODEL SWM-33
OUR DIRECT IMPORT PRICE

$67.50

CIRCLE 3 ON FREE INFORMATION CARD
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We sell you all the sbowe comPonents in & package bor
$125.00 and you will recens s irer predniled P.C. board
and insiractiom 8l no charge!

SANYOQ UHF VARACTOR TUNER
UHFCH 14 83

Tuning voltage 1~W'V -28V DG Input impedaner 75
OHM | F. band with 7o 16 MH: Nows Bgure 11 548
MAX Size 2W" x 1W™ 2 W™ Supply voliage 15V DC.
Sound LF. -6523_50 MHz,
. Videa LF = MHz
lm

F T L

All urets are bfand new

SANYO ANTENNA SIGNRL BOOSTER |
This Boosr n specually ke UHE Channeb
114.8% Abwr ratalled 1 unit (bebeeen tha snienns Input
colle ard the UMF tuner] will have 3 menemgm of 1048
iR thai iy approwmately 2 s bemer than shat you we
mmgnn- Kdeal bor hote who bve i apartmenis That can-

Pulup.nuuldounnlcnnl Ske f 3o small, onky 27 x
W vokage i

W NEW ITEM #
MODEL 001-0076

$12.50 EACH

from Senyo,
MODEL §15.8-305A

$35.00 EACH

Tuner & the most wnponan pert ke 1he ciecuit. Don'’t let
thote $19. W twners fool you!
TV GAME BOARD
PLAYS 4 GAMES TENNS, HOCKEY. HANDBALL
AND JAL-ALAK

All boards complete with all parts ready to play. Requires
6C sz baltengs and 3 smad 1peahet for sound efiecs,
The boards were swplus from s farnsous Geme manufac-
turer. They will play on all USstandard black and white or
cokor TV sers. (Regular prce for iher e games were $39.50
each] OUR PRICE ONLY $6.50 EACH

TENNIS

1 g d

HOCKEY HANDBALL

JAL-ALAI

PART 57456

i

Ny

13 FUNCTIONS LCD TIME MODULE J

Dap? month. datr sand |
day of tha week
* Duplays hour. minule and

wcond
» AM, PM Indwxasor

et lar. alkows you i pich up amy sound
.vihdﬂ:)“mmzlm within 15 & sway’ Kit iwchades all
* 10 Houn Slop Watch elecironic parts, OSC cols. and
* 12 Hours presatiable couni P.C. Board Powst supply 9V D C.
MODEL 0010062 fowh b0t aen FMC-105 $11.50 PER KIT

$7.94 EACH » Back bghi by louch of The
wwich

These modules are brand new and made by LITRONIX.
Desned for a man's walch £an be used for many spphes -
tons. Comes wiih 2 sibver batiaries and the ceramic round
ransducer

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA

MJ2955 PNP150 Wais BV=60 Y  $3.50

ZN3055 NPN 1LE=15 A per pair

MJEZ2955 PNPO0 Wans BY=60Y $3.00
MJE3055 NPN LC=10 A par palt

.-

=)

DIGITAL TIMER/CLOCK
CRYSTAL
FowggggslcﬂglénngE 4 24 Hour presed nime to tum on or obl Nofcc‘::’"“' CONTH(‘)’EI.ED
MC 1358 $250 LM 7815 si20 | § 12 Hou :";‘zf_";b‘::‘:z s RIERICE WIRELE S
MC L5 $200 NE 565 200 TI‘:) R $49.50 MICROPHONE
MC 1430 $300 Connectons Set §1 (0 ol e ADD SYSTEM
LM 1458 $100 IC s 1 $200 conténed W 8 COmpact ITIHOMNAL
LM 3x0 $200 Mkt Transonmer $1 40 plashc cimd {8 ween In MICROPHONE Transmtter FET mic for a1 30
Serwo UHF Tunwr $35 00 Tolriod Cors photol. Desgned ior VTR {TRANSMITTER) 18 KHE reapore €xtfa con
Capa itorn Set $12 50 %1 of 41 $3.H with push button wwitch AVAILARLE trofled 49MHz AM Band for drit-
Resnirs St $200 Spesher Cabret  §1205 | 10F €0 seting Lumeed e e free peormance 100 MW
Tram Poss. [ e quantity available Outgad trangs approm Y mde}
Tram Cops St $1350 a0y HOOMA $200 NOW ONLY 512 94 MODE]L VEQ 0143 ot relable long range
Poty and Knobe $2.00 : ———— Iranamason Preaered by

3 W redo batiery fin-
dutded!

Ravenvt Latra controfed
bocks on AFMH: trany.
matar wgnal

Withon panel
MURA WHS-5% Vi) meeee

montion thee vignal Hiength from the macrophone Sean-
dard phone pach o ullet connection o s A or oiher phone
WUt 9 batrety inchuded This professonsl 10t s deal lor
on sage, in fwld, church, v house or ouldoor ute,

SUPER FM WIRELESS MIC KIT—
MARK 111
This new designed sireusl uses high
FEC). FET rrorrston with 2 stages
pre amp. Trangmats FM Ranga (BS.
120 MH:) up o 2 blocks sway and
wilh (he ultra senutae condensor
ne that comes with the

WEM-36 FM WIRELESS MICROPHONE
TEET MODEL WEM.36 & s factory sisembled FM
wiltiis McTophone powe od by teo AA uie baferrs
Trangmits in the rangs of BB-108 MH: with 3 rranvstor
circuts to mew with FCC part 15 regulations Element s
buit In & plestx rube Hpe caie with an omny-duectonal
ehctr el condarsay microphone ant. By vsing 4 standard
FM racho. sagna! can ba b s d simpahate on s oneBCHE Lot
Sound qually wa pedged “veary good

MODEL WEM.36 $16.50 EACH

Q MJ15003 NPN250 Warms BY=140 V $12.00

MJ15004 PP LC=20 A per por
All above parts Quaranieed to be prime and come uith
data sheets

ELECTRONIC PiN BALL MACHINE |

Thar sounds and pliws Ik rthe
real thing All unity sre brand
T st werhout thes g Func-
dom of the game wclude
double flipeer control. kichet
sontrol, 14 pleysrs. 3 spewd
ball control fik sertch sulo-

MUFFIN FANS FOREQUIPMENT COOLING
Thaese tans are Pulled out from
used computens. But caretully

WHISTLE ACTIVATED SWITCH BOARD
All baards are pre.assembled and umd Your whistle Lo
s FET cond vh from s di as bar B
30 lewt iy hmm can be eauhy adiused] will um
W wwrtch @i, Then malich yout whestle 1o W agabn, then i
burng o bdesl for remol ¢ control 1oys glecencal spPlance
such as bghts. colfer pots. TV. HiFi radic or other
peatests Link works on 9V DC

i SO0TE, Enirs bonus £l
and many mote Al aold sate
with LED panel no mowving
parts R«:umw battary to.
ot inchaded

A perlect gt for yoursell or Inends
SPECIAL $8.99 EacH  SPEAKER $1.25 EacH

ELECTRONIC MUSICAL TELEFHONE
REST KIT

This 1elephone text con be used 21 & door charm, an
audible iIndicator and los Mafy other tound projects The
special custom made LIC & pre progremmed with 4
mutical tunes Kit comas with s nioe looking plastk caia.
pre-dedled PC. board, volume control, ®pecial tound LC.
speahert and ail stectrons: comg s and
ldeal for home oF school projects

BUY
NOWL

$6.50 Per Ku
L

clraned by ultrasons chanet

All in “Yihg-rww” condition

Size 4 11/16” x 1-1/2°

4 11167,

MODEL MF5)5 MODEL 9638

$9.50 EacH $4.50 EACH
FLUQRESCENT LIGHT DRIVER KIT ULTRASONIC

12V DC POWERED SWITCH KIT

Lights up 8~15 Wan Flue-
tevcent Light Tubes |deal
ot campet, guidooe, aute
or boal Mt ecludes high
wollage QR prowe e reotor
heat pink, ail of et dlectron
parts and PC Board, light
tube not included!

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT

Fut includes the Ultra Sonie Trarsducers. 2 PC Boards for
Tanymitter recerver, All dlacinanic parts aewd instruc.
tons £asy 1o buildand s bot of uses such &l remote contiol
for TV, garsge doot, sizrm swiem of counter Uit
opetares by 9-12 DC $15.50

Mever womy about battery. EXCLUSIVE!$3.95 ea.
because it has none! Essy to
cary i pochet B8 handy fo
wse. bival low smargency light
It genatates ks cuarn dleciricity
by squeeting grp ever. Put
ont i yOur car, ol camper ',f
or home. You may meed B f

some tima! " Modwl r-n9|

ELECTRONIC SWITCH KIT

CONGENSER TYPE
Toueh On Touch Ol
uses 7473 [C. and
12V relay

$5.50 each

&

SPECIAL
PRICE!
ONLY |

$15.50 PER KIT

MODEL FIH-3000

\\W; FORMULA INTERNATIONAL INC.

1782
U [ o BT R W |82 9100,
¥ [siwmmw—ﬂ- R— |cmloqnmn
e S T e B P T frme v o7 e —

12600 CRENSHAW BLVD. HA
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ATARI" 800" SQJ,Q,'Q,!} CONCORD =
COMPUTER SYSTEM L. " COMPUTER : 3ol
16k -'-‘7500 f1ineeily '
48k -*898.0 St Ml s

sl PRODUCTS - Bl

m
Ty e 1971 SO STATE COLLEGE e it
Py XTI ANAHEIM, CALIF. 92806 s\°° b
(714) 937—0637 &

CMECK — W/O \0‘ \09 t
CALENDAR | MSM $832) _— O 2

NO COD
e s ot G €O 1 C Lad

= 10min mom CA RES ADD T Yy pupyy

Tous e Cophy Tape b Exuam I3 B iw WX
Sy w

T as e PEXE XS A o~ 222 p2nE

aBRRIRETRI S kaiy

FEnnndenaENRiyy i

ks
T
g
MESG
aST
HET4
Mgt
Ml 1xk

RSIFRESRIRLATVRABYARERY

[ Figg 4s0ek T 0wm Ve TiShem
Lt L

::-:.:- . XTAL nm?%w *SPEC IALS* s

e allas TEOITH {¥M-121 Vider Memin: Greee Phuapdey gl
Zha 15+Mh —e-4] 34,00
Taer MUFFIN mmm—-'s L]
UPD 765: Fiemr Diak Coat—e- 11995
0155 ki —11.5 “B1°1C MASTER

0255 PP — 11,35 o e V2
2111- $tnike pM—e31.75 459.95

1085L- CPy—=4.50 m-i—4m
NC8800- CPI—=4T.15 13IPC 32
EN £ 7500- CARIN —- 4,95 MMS0SD— 3%

DISKETTE ST 463500
CSALES  |i-sstsee icieo MONITORS
Wa : interiace & canle video
,”/ = I';'"\“24-95 '7&9‘0 ’ﬂﬂ TERMINALS

Binch— ‘01‘22 95 ¢ -8 SO0 ffi%g»

ix
i

EEAREILESSRRLLERERLSRUCERIRERIRE]R

-.
-

it
piftaashe

3 U HHHE

-

$HEKETS

e
-

3

i
bxerhis

5
§
BHHEE

Dysan & Spectrum el
also availablel!! BLACK & wWHITE

- RO
VIDEG MONITOR ' VIDED 100
call ky price Lu0Es LI Core remaco ® 349900 *

CIACLE 40 ON FREE INFORMATION CARD

A . JAN. SPECIAL SALE
— -
: awawdIT NITHCONFUTEN PROBUCTS GN PREPAID DADERS
l CALIFGRNIA COMPUTER SYSTEMS FORANGE CARGS An0 CO0 O #O BT AvALARE Dl IHESL DFFLN
e .5 . QLTI o grngs | WAMECO MEW-1A & T(LESS 1A, 512085
1 g WAMECO EPW-2 A& TILESI nOWI .. . 30088
1032 32K STATIC RAM A8 T L S15595. AGT 521598 S5 Po-1 7805
450 NSEC. $57900, 300 HSEC.$58500, 200 NSEC_B529.00 €0-2 280 PROCESSOR BOARD. STMJI0- a5 R SR 310895
s 'IﬁKST‘TICﬂ.;;IS' KT $13849% ART $26995 I
450 HSEC 578500, 300 NSEC 5289 D0. 200 NSEC._$329.00 / 7
I‘lll 64 x 16 VIDEQ, PCBD. . 53295 w m
2665 SAK CyNAWIC RAM A S T, $54895 i 315395 ART 519903 Z c 477C. WAMECD INC
ALT $3799% N0ARDE WITN WIKDS PARTE
LZ001S; 100 MAINIE A 142 64 x 16 VIDEC. PCBD $3295
2422 FLOPPY DISC WiTH CPiwe 22~ $3299% i AL i et nEM-1 12K STATIC RAM. PCBO $36 95
2682 6502 PROCESSORA & T. 528295 SRR IR KIT LESS AAM 89595 A& T $13595
I IO CPUA ST $24995 Y8390 CHARACTER VIDED dm the-2 780 PROCESSOR, PCBD . $3295
21104 4 SERAL 1O A ST $29195 Ll 54595 AL T 25085 KIT LESS RO SI0895 AL T $14908
T7104 2 SERLAL, 2 PARALLEL A& 1. $30595 UPGRADE RAMS FOR v8-3 54200 €ru-1 16KA2K EPROM PCBD $3295
ITHOL & PARMLEL AR T 21495 XIT LESS AW 595 ALT $99 95
POCTO Asanes Wik 53998 SOLDERTAIL . s2998 | o 2 PARAULEL 7 SERAL JCED oaass | #re1 FeONT pAEL Po80 348 50
: Kt B14495 AST $18495
n.
APPLE PRODUCTS AL '?f,?;;'f: A b b INTEATUNY CLEAGAMEE. MONTH OF JANUARY ONLY
TIN4A 12K ROM/PRCM £§ 50 PREPAID BY CHELK ON MONEY ORDER fHLY.
T424s CALENDAR/CLOCK. $10695 MB-18 160 STATIC RAM UMITED QUANTITY. SUBJECT TO STOCK ON HAND
T4ads PROSRAMMABLE TIMER L, 59850 LU $29995 Ast 333995 [ 11 FTTU Y TR
TaTas A TO O CONVERTER " £105 95 APMLE PROOUCTE bedd " 4 w LT
T43Ea GPIB [IE 482) INTERFACE 5265 93 AdHd (EEE 428 INTERFACE 519998 b B T
TTI0A ASYHT SERIAL £12595 " nn y M B
THTA SYNC SERIAL S15295 Aty SERIAL/PARALLEL INTERFACE s @ wA 1 niw M
77204 PARALLEL STANDARD £98.95 KI¥ $12595 ALT S15595 e i 3 MR W
1700 PARALLEL CENTRONICS 59896 aSIE SERIAL VO Ty o i - e
TATUN ARITHMETIC PROCESSOR wiDISE SU296 K 38795, AL T $97 9% w0 e mr
T0NIE ARITHMETIC PROCESSOR WROW 334295 APS PARALLEL 10 nnooo ez 7 ue o
THI0A WW SOARD $2295 KITON/OCABLESH. $6785 AL TIWOCABLES) _$8795 e s e
15104 SOLDERTAN BOARD 52395 e o Tk = &
o y OTHER 55M PROGUCTS ARE AVAILABLE :& :: :::;; : ;:;: :
5] CALL FOR PRICES. s 10 ndl LTI
5 260 CP/M™MACAO ASSEMBLER ON DISK. 57695 a o
bid 2020 CPPa ™ SYMBOLIC INSTRUCTION CEBUGGER. . $54.25 5 g AL Bk
"o" 2610 CP/M " TEXT FORMATER $64 25
il 1642 CP/M™BACKGROUND PRINT UTILITY 54295 gl ot e e oy o
d MoNDAY-FRIBAY, § 00 TO 12 50, 7 O 10§30 I e ot el S i A e CVBNE CALELE U g LAy
THURSOAYE. § 00 TO 300 Py Chah & it oy Sl DU Buprt well (o B bl wtes iy i CARGAD W
é (415) 728-8121 _mm‘hmmmnu:wmw:w
Q OIS gRORL L RER VA ARLY P.O. BOX 985 » EE GRANADA, CA 94018 e I e e i e B
é Calt FOR PRY PLEASE SENO FOR IC. XISTOR AND COMPUTER PARTS LIST
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SURPLUS
ELE%TRONICS

ORP. Phone: (305) 887-8228

7294 NW. 54th Street eyl
Miami, Florida 33166 WHOLESALE/RETAIL v RN R

EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES

“TANK BATTLE"” TV GAME C.B. SPECIAL

i 1 2 $hor time and with & e minos TS, the most CONVERT THESE T0 10 METER FM
novice hobugs!

can comphete thes excing Tank Banthe
me Creat - Hlad g b il iy A b i

Wy OLORNden] tanks rumbbe land mung feids.
shoot sheils 3nd Iragmenl when M. Four GStNct anging mf:;mmwi "_.fsm;u:ﬁ 15 i3. the wiy we

sounds e prodoced 10 the ditterent 3peeds Sounds of 5°x EW:
i, shell bursts andg tank aprsm e raalisthc.
19 $7.50 s0-00 $6.00

IC ON-5Creen Scoring Supphed with schematc

SOLDAS IS 1049 $6.50 100-ur $5.50
$9.95¢ea
TRIMMER CAP E.F. JOHNSON | COMPUTER GRADE ELECTROLYTICS
CLAD BDARD — ' 1 5-20pf LA VALUE/MFD  vOLIS DEAM. /LGTH. PRICE
SrDc;.nt;l; ] {ARCO PC-402} 63.000 @ 15V 3 x5% $4.00 ea.
i2e %10 7 gt N 10.000 @ 20V 1% x 5% $3.00 ea.
”;‘2“";: go: o S0 e: 2700 @ 2V 1% x2%*  $2.00ea
L ea 2900 @ 25V 1Y x 2" $2.00 ea.
SUB-MINI 10K POT EdgeMeer250UA. | 100.000 @ 30V T xS%  $6.00ea.
DIP SWITCH s in % x 1W° hole. 39.000 @ 30V 1" x5%° $4.00 22
Fasrr. i P ol g ey 34800 @ S0V 37 x5%"  $3.00¢a
' fr ety b Co 450 @ 75V 1% x2%  $2.00ea.
yreooaw 5/81.00 % wread section. ) 500 @ 100V 1% 3%  $2.00ea.
5 POSITION $1.00 ea ‘ $1.25¢a SJJSSML 50 @ 450V 1% %27 $2.00 ea.
0 POSITION $2.00 o POWER . TELEPHONE&TTY T
171 o
190N s250 . | TRANSFORMER INTERFACE MODEM n:%mlirnﬂc:u MUFFIN FANS
$14.95::. DA Sbocerm Mode) DT 230 wah A 36 BATTERY
AMP METERS Pnrna "5 “cmh Teiephone Coupht 9
Ry ——— 9.95
/ 2lv atlS amps NEW
| E Dim. 4%° X 3%" w X 4" eep %g%\\,f) the mﬂg
ar Transsstor Battery
SOLID EEL RATTERY
ooy PerGubeaS | edhil ed Tpoey | $475x
2% square, no Shunt required. connecion. FSK oicdlaigr 070 He MFG By Rotron Ing.
Easy-10-cead dial. % $14.95 %zm Hz«unr-"(ﬂm-mm“s ‘ ,ﬁ‘g_.w #a:'gg::gx 3 3|,;UE;‘ 4% Square
Movements 0-6. 0-10, 017 e F 2 £ Zharnet it lohoi ot b oo USED
W.‘["' m":t R o by recessed i desn OF el E mmnm 110VE35 95
$2.50 ¢ sLanCNNN consag) culle SNWRIZ02%" Dy win B 13, Sacre Ueground : b
ery i Sefl-coniamed and requires Ny cord and plog DPerates on 115 W, HL % NEW
SPEAKER "‘mm mtmm :l'ﬂa SuDORE0 won Comrecion sheel Rgmgvd A | 230 VAC Model MU3A1
ghn:zmum.wﬂlalu [ teet . it il $12.00 s
2 Diam TEX&S N STRUMEHT AXIAL LEAD AR wxThW x % to1%"h
BOHM. KEYBOARD ELECTROLYTIC Has a 19 for recessed tace NEW
AeE CAPACITORS plateand atefi bottom | SPRITE FAN
Mty by Rotron Inc
$2.00.: B et POWER SUPPLY | hodel Suks
0@ 15V12/41.00 115v¢ AG 19 amps
COAX CONNECTORS | 15 3 giigq switches, 26 ditierent OuF@ 15v12/81.00 g B e T
UG-273/U BNC-F/UMF-M g.g keys., kary pad removable by 4 screws iz’::g 25v1241.00 R S 3tk 31k
UG-285/1) BNC-M/UHE-F . . 1 3
LG 146 AU M-M/UHE-F :‘4.50 $1.95.. 5/$8.00 tof @& 35v1 g $12.00;
LYG-838/U H-E/UHE-M 50 2 of @ 150V 1281, 2
UG17SAGSBAGN  § .20 C & K SWITCHES Bor@ 25v15/$2.00 - 7“:3#5%%93?
D10 oncrpwel 190 ' S A0 IC SOCKETS <
1 - . wl L
S0730 S0 ) 0@ v155200 GOLD-PLATED @:jﬁ
PLISY 0c | : 250 uF @ 29v10/$2.00 WIRE WRAP
co‘;axgm Lﬂc:\au SuF@ 75v10/52.00 Pl:nolueaha Pm;gi
ADc ¢ Lg with mol
ol (Ea 60 43 MODEM CABLE ol receptacle
$4.95/100° $3.00/50 . ASSEMBLIES o0 45C e Beider 16 AWG

. > et g | |

Part & Marsmant

SCREW DRIVER KIT 150 7101 spor $5.50 ¢ A | $3.00:.
e— 24Volt POWER SUPPLY § 4 AMPS

L-3 103 SPOT MFG by ACDC Esciranics Inc

Iéla.ndlelestoreg fguzi IJ&lageg? {omentary} Clinn A Model OEM 24N5. 4-1 00
Single slot 5/ / &3 7200 DPOT (special $45,
1philps 1 scraten awl larpe ,f,cm] Hood #Cond  Length Input Jos-ézal.m 50/B0Hz. Has
6" long with one blade inserted $1.00 .2 6/$5.00 %0 14 5 m‘.\h "E 0[3"‘-"9“‘
$1.00.: -tAd ea . 258 0 ” WIS RS S w — 580, — OUL, 3¢ P, 2c b and GHIOL 13 LBS.
TERMS: ax materi) guarartesd uniess olterwise Rated H you e NOTsatished wib our product, Im:yb.munodwﬂmwdlphlrmmssw Ploass
aci] $4.00 Jor srpping and hancing on umm COD's aocetied fof orders 50 or mone Al Ofcders Shpped UPS uniess otherwae specied. Flonds resdems
proase S £% sales tor Mindmwm orded, $15.00. Fonsign orders — US funds only. add for shapping and handkng
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FIRST TO OFFER PRIME PRODUCTS TO THE HOBEBYIST AT FAIR PRICES!
1. Proven Quality eactory testec oroducts ondy.
2. Guaranteed Satisfaction
Call For Special School Discounts

e 150RS AMCRARS 1 rLopeY DEK D
524.95 TRS-BO/APPLE $p4.05[ll fBihisc 'S |nmim(wa)n n ) Gild RR
1 MEMORY EXPANSION KITS. n i Firs w1 110+ a8 Doest F 00T rires
V-1000 at1es. m’::m?“’ m E'::s 'iﬂ-lm-_l_;_. PR E IR W i
pcy " [ 1 Faoe.
¥ 16K _swveres RAMB 5. 48 (2™ 3| nea- 2
; “sh Cad For ¥otume Prcmg §‘-m- :EE Yo L FLOPPY CHIP SET
‘ =y-DRIVE” [ CENTRONICS PRINTER Bia 48 |=E sB sl iR u....:“'....““"'....... v
e, eyl & 88 (EEmnemlE R R S
ag; THE LAST WORD IM 8" _a%_:'.'...-...,?."“ ) u_-:.-_ i:: [ o™ " " v am 1w rosubm e
b once $8345.00 oo LI r AryEe i
" FLOMPY-DISK ENCLOSURES ¢ ssoom o '_'_W# S s e v} 2
T¥a VISTA 1000 FLOPST Dl DATAE SUSEVETEM 32K STATIC RAM BOARD pig 1:_! ! [ e
) =l 2ot 4 MHz Eapandabie uses 2114L" B e ier i8] omasa 3
00k Wbt T B e ot R, 248 By e i § Sl = oy ecr L] o by iz
SanEs et B O L i 8 | [y .
LT o_:-;-——o--g ' .ll::m::t 2'5,':: N A 45 “:.C&Pxﬁulﬂ!;:
T BISCOUNT PRICES ADYANCAD SUPSORT W AT
.......u.- B0 .-' EEETTE .11 ::‘f:::‘w e = AV I'-:----m--'. R it
iz e i HREL i e
* i n
e L i »
ot TRS 80° MODEL |, B ;. cru comnr wrn 80 supronT cuiry i SrEdes &
“ PMC B0 ZENITH Hag, Tiny Base & debug I RO sousm Lrety a gy m
& 23 5100, otc. program of tnw 1.C o R il it
ONLY 310° ea. molows cbuu o Mw 2| e £
< MODEL V-801, BIPOLAR CPU SALE B s =% |
80 TRACKS, 55 Signetics 8x 300 8 bit CPU paosec Al ne — zore el _2: s,,
ONLY 425% oa. While stock lasts 14.95 ea. I sl e z t = R ook
RVE CABLE . 3000 UV "Egrom” Eraser .I,E,I.U,LI“,“' G2 I :‘_":“._*”u . et
e el s el £ SENES T A
M STEK MK4015 AT Ll W bl Cown Cobul - l= ™0 Hr
4K Oynamic RAM L Eesha— i aEE ES~ § 4 Sl
“
Y ;,to:.:ln...uza_w :;,ga-‘_h:: B ot ED e : CTE DIFSWITCHRS
1V Ratrown whiie supply Lasts onty . 48¢ 114 g 5 e o e Ohee D O 1m
Pin Sfuivaient 1 MEKAD2T gxcep) has 1 me. NOS-LINEAR SYSTEMS. (RL Er e n CTHTe 1 Olaoes iis
= . k’i'.’.: B SeMBE iliyhe W COMMRCTORS IGOLD)
$100 WW e iR I 0F SulL g BEW %
2 $2.99 aach DIGITAL 31gee ggi}; du 4 Se TR 4l
' Mo RS e T e e
FIRST QUALITY AT SURPLUS PRICE it = M e i mmay A
¢ BECKMANE owmonrcne = =5 ZENF
V¢ DIQITAL MULTIMETERS Bl w700 o e B SoTal
2708 EPROMS o M T o Gt S
Gl + :“1 3 ol el ety
PRIME-450 Ns TE ; el T s — &?.?l‘l' i+ no
5 - L "- WATER PR e Fome lafuk bge S 1130
et sgz-d' ¥ [IC SPECIAL PURCHABE | an
1] »
8 for $29.95 glits e 18 [oere o 4
ko
4K STATIC RAM SELL-OFF i WU b | EIREIT, 1= =
St e 30| idian s BEA Mg
o A | ynamangcRy 3
fee-ty Ja =1
0 Zllog 8104-4 : TMEPM YS‘:}; Box 4008 BUPPOAT caips "‘""'_.-i»m ‘
ITYTYeYr Y The nww Seren s o8 Boi%® aorires 0 4 oy e | era T et
Samy 8% TMS 5044 but dealgred speciically MHI Z80A CPU mnd ful-testurs front i) 1 LTk o
166 280 based Tysism3 This W hubapec panei 20-8k0t sctively termindled mothe:. i 0 ﬁ"am’: s -1
AK K1 RAM, 450 hg. mui;m&u;:w.;wrrmm - Tl | C TN Onelas antreter e
While aupply laala 51 i S fan e eres VS areare
4 S22oChe Bl ors Lt 31705 BIPOLAR PROMS | i irts™™ "t
i 300
SPECIAL PURCHABE conten ¥, 1k e S T e
$59.95 Limited Supply $59.95 AEPLE=) e TR | TN e e o e
181 Anaie RAM Boards Fulty Poputated o4 i, 51488 "35" e o b e
‘ g g |Euins=
B FLOPPY DISK DRIVES SYSTEM 24 g:"‘ a8 :E l:uum&:;«m M“,
1} R ey with Z.804 CPU 4 gt n s e =
* Davay ey MHZ, $4K RAM, UO Bosrd, 20 siofs. froni A a8 | N T S ser b
ACP LOW PRICE $569.95 [l ponst. double densiiy disk conlroller TakarI . ‘f‘:_‘:.m"‘"_ A
:T‘:.:.".::;f:-h PV Board, Fuil 1.¥ear warranty, "os PHOMS :::'. UFSE-M_ Ty ;E
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g VRROALATED BOARDS rding 4 nbsbien: "H.: 3;‘: VOLLE QRALEE PRICIHO AVANABLE
4 RETAIL STORES DPEN MON SAY ne, Calf 9271
29 BTOAE a) 130T € Edngey Soris Ana CAAIIDL § Al W areivr T FOR INTEANATIONAL ORDE RS
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Apple I1® 64K
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Tk mem ey Maxi-System
DHEk 1l wiconlrolies
Apple II wi4BK Cail for mare pricing!

Total Value $2719° your price $2229%
savel For Pascal System add $425%
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Vit m . Commyniedt B
wiot e S iRy

WORDSTAR Tra Banchwmam ol
w oftaars requirss I 40
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Liat 279% Special Complete Subsystem Offer |
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CAT Lisl 198 *  ABDO Apple || B° Disk Controlier
B ne: Ovigrasw ACP169% [ Total Vaiue $2939% your price$2435%
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GRrvES LICE JR MAJOR CRECMT CARD
u 1S RECUNAED DX ALL CHEGCRE MONE Y GHOLR
OR CASKIIER CRECR WILL FACILITAIE Twi
SHIPME MY OF YOUR PUSC HASE

Box 17329  Irvine, Calif
Direct Order Lines: (714) 558-8813
(800} 854-8230 or {BOO} B54-8241

CIRCLE 4 OM FREE iNFORMATION CARD

RETAIL STORES OPEM MON-SAT
STCAL vt 3100 W [ Edmugee, Senta Ana CAPITEG Shtrwrinms. Mpdgal,
STOAL 7 34X Vrampiy Bl San Sow, CA LN v (a08) Be8 2010

""Aelait prices may var
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BULLEY ELECTYRONICS

Kit s18.50

Tha R &1 5 § Fompiyt | LN Bl
iy B rhay it 60 il 0
oy st bl PHCH
e o Duiegreed  Sgatel
Tl i Tomgh Lwiromenis
BNNUTT el Lwp, e
ok PRI AR BT Lt

P.0. BOX 401244R
GARLAND, TX. 75040
(214) 278-3553

Doomsday Alarm Kt $9.95

If yOu harve troubis slespumg irsd YOU wowld ke th reat of
the neghiD hood 10 Bhre YOUr misery than the Bttle il
will o 19+ your! Thars b no way 1) BCCW STely Sescribe Lhe
Unoarthly Parwts, 3crasms 80 1oms |hat OO oul of thik
kit Fepr 1e0arate $Ong osciildion e mied, cancelied
anvd a1epoed o 8 varying rate 10 Wans of Cragy sounds_ A
great fun kit of B p d burglar alarm. C 1918 wilh
PC board snd sl Y P il less 3p . For
812 ¥DC OROERA Da-02

tused DC pirmt sowrcw irom 10 10 20 wolty up b 2% SMpy

Overvoltage Protection Kit $6.95

Prolect your i rom ove
condadions Eviry coampuler should have ong! Wesks with any

7T Watt Audio Amp Kt §5.95

SREALL ST HTRAD M AMD COMPOHENTE FIT DR & 77 1 3° PG
BOARD (eCLOEDY PSS O 1IW0C OREAT FOR Any FRCGT THaT
WEEDE An EapprievE aue LB fras PR TME 8 8 maTTE
GO AToiE L wITH BE.0T BOUND K17

AY3-0010 FROGRANMASLE SOUND GEHERATOR
The AYI-U10 &5 & 40 pan L 51 Chigh wilh 1he o oacilild ors. thise
amplitude oy
unah.

OF runin in addvtudn B Pas Provesons 10 conirsd A3 own
mamocy chips e ten KD ports The ehip fequirss »3V @
Téra o 8 standlivd TTL cloch oacillstor & Truty aw-rdible

$12.95 WiBanc Spec Sheer {4 pages)
60 P08 manudl wnth S. 100 intertace instructions and
sevira)l prOQramming & smpies £3.00 talrs

MAMY OTHER COMPONENTS AND KITS AVAILABLE
IN DUR COMPLETE CATALOG. CALL OR WRITE FOR
FREE CATALOG.

Sterec AMP/Power Supply Board
Tarer Kow level Budir wog Orivi § ohm apeanert OH-
BOARC Pectibers and Frier yuppty foe AMP
AHD TUNEA. YOLUME. BALANCE
ond TONE SLIDE CONTROLS

“'“

LG COMPATANLE
wilh TUNER

RECUINES 1IVAC
HEFORMEN AT 400 WA
Ll vt

AMP ONLY]

The Greatest Breakthrough
In Electronic Music Ever!

The
Super Mosic
aker
REVIBIONM F o

$24.95 \

{Basic Kit}
Dl AE e A 1 b B
peitchan & 1708 AOL

Morer you can pliry hundreds of song1 using The Bubed Super
Music Waer. The unit Teslures o single  Taciofy

1 > I that comes with 20 pre-
IOQIemmard Bhot tura By adding |he addinons PROMS
(AT0Fa) a gystem Can B9 ¥i00nceo B pliy LP to 1000

sipcironks ComP0nenli (sa the PROM), andd & dnled,
PNt and screaned PC Board wich mastures &4 x 4w
The 7 wt ampitier MCHON 1 on [he sars PC 2osrd and
dovey B ol spediit |00l Included), om & whisoar 10
el ng vohumg Sncs the und wone on 12 YOO of 12
VAC, veluCm OF Do 3 Whal do
Thu oot B¢ 124 M7 Tuprpihing but 8 BPREEN. b analormer,
case. SuMChes, Ind PAOM. Aocvona IR atums
SONtE PORAN 1unod Bre IvE D o 3153 00 sach OF
POU CBN (FOQIEM YOI Own PROME wving wiormaton
Pronestadd with Pha LA Lisis of wvallisie PROM
Mbume M9 Sralabe on rpuell  [Nofe Uit piapE

TUNER OMLY

e Ol nOTe Br & bl il 11 ROF Do LD 1O DA
CHONDY OF & mpiGdy il AgrmGny getntEnedutty |

» Ervveiope conirol geens ey &3 ok

* THk U hetund sy Mspstnbal playing of sll songe.
* On bolid werinr slicrary Sl voltage [« 17} aperation

OFTHOMAL ACCERSOAIES
D fwnches  Ons il pOB. One § oS Lmiat
{Can be recly solird W PC Bd 30 Bccems fune)

Rolery 2.60700

MO LoD
= D O M. Of CaanGE CARG m.
= PHOMEL RO ACCEFTED Ot kA Lud ka3 T BCA0S OMLY,
= RO % FOR BHAFTNG
* TE A4 ACO g ITATE BALES Fii
& S FORIGM ORDERE ADO Hiry | Ol BHIPPENG Cranal
»U & FUNDE CMLY
[} 3783553

T §
{For remote wirng 10 PC Bd. 10 sccees turse)
Aviractive Plagiic Cor .50

Waliphug Traraiormer 300
(For opendlion on 117VAC house voitage)

RADIO-ELECTRONICS

-l
-l

| L POTS
$7395 $79s $4 200 D ] A with W8 busshing
3 79 1 2 50 t0r F19® withoul Twitch 7T O&
FAN 100 tor 17 A 1% U -
SONALERT | SOLDER DYNAMIC RAMS = e
MALLORY SHP-428 KESTEM 8a4h Whispee by Rolron o DINTHA G4, HE U Y
AT VDC 3 1ma Aosin cote. 030 aa WRZH1 434" 89 P [[MERSIRE IS WK L Y
Filn 1 18 hots 1 Pound Rol 115 VAC 7 Watl oos 114 a5¢ B WK Ause e
sck B tom PRDM ok U we
POWER Mama WV uuruorm 0 ol | O
18 tor $20¢ 812 & & VOL DC 19 Lsew *
SUPPLY {5 saem ATW A
n UART Wik Sadcs BS5¢
CoM 7307 25KH: I Lkt i B
86750 '::-: ?tzc::: W +5 a1 K e Pl
& 14y K ST <
JOYSTICK B e 10" - 50K Lt e [
INEAR
e b = RS-232 N . | COMPUTER GRADE CAPS
7- 110 e 17 - 220 VAC JivE- A |CONNECTOR Quad Op Amo 5300 MFD  I$VDC 1y
$E95 B-danT. 1z eh . 17 YDC - 1 Amp T - R Ui e ]
5 R REGULATORS | |IFRWD 20¢ g [
om
DEC. 1P mule r 131 12.000 NFD 24VDC
TRANSFORMERS X e W e | Fieraamen 2% '
P540GA 1T DE.23 corse Y1 wv. e 90¢ ﬁ:: :':2_. :’mc 1384
VT 13 Amon Bae. '« PHONE 2 DATA
P LT DA . JACK CaSS e
Psgogs 1149 EDGE METER 25¢ 10 tor Y157
- 8- 15 yDC Bace ber Datapoinl
5 VCT -3 At Svs. it R0l Sardcheratt 124 C?Ii{:" 7 Maxel
31728 3183 27 N 5350 18" 2 comucior - . 10 min. with cdie
mounling holes 1.172 8 33407 with Swiich HC 30 '3m # sctew high 1angih 1hed
PRINTED CIRCUIT BOARDS TERMS ALTEX ELECTRON'CS g
2 Oz topper clad one sk QOuanlities Limited ,r ;
AL (L2 (e €OD, check, money order 618 W. Sunset nT Call . ‘
45z ¥ e VIS A, Mastercharge San Antonio, Texss (;'2}0;;;_0;03 '\‘ 1
6oz g M2 76216 \'
80 x 120 1 'I:zl.l:ﬁ"'“!f““ »dd B-172 n::ﬂ:x: -
2rxie 4 ——. 1-800-531-5369
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iams2y  the first name in Counters !
9 DIGITS 600 MHz $129%

SPECIFICATION WIRED

10 Hx to 600 MHz

Less than 10 MY w0 150 hHz

Lets than 50 MY 10 300 MHz

0.1 He (10 MHz renpe)

1.0 Hz (60 MHz range)

10.0 He (600 MH: :angs}

9 digim 047 LED

Standard- 10.000 mHe, 1.0 ppm 20-40"C.
Optional Micrto power oven0.1 ppm 20-40°C
B.15 VAC @ 250 ma

The €190 & Uw most versatibe, feature packed counter avadable for ket
than $300 008 Advesced deaign features iclode three Lebctable Baie tomes,
nime ipra, pais indicator nrd & s despla) hokt Rusction = bech hokds U
desplayed ooum afier the Impet signal i removed Ao al DM TEXO tme
base B ured which snables fany 1ero beat Calibraoan chwecis againat WWV,
Optinaally, an intemsl nacsd bamery pack, extermnal ums bast Impel snd Micro-
pormes hugh stablity crysial oven time bate are avallsble The CT-90.
performanc: yom can counl o

7 DIGITS 525 MHz $99%

SPECIFICATIONS

Seasitnty

LT ww | et vy Resoluton

EF 0 i %0 dry s =
-ty

A1 AL adeper

B b N sk = AL

WIRED

20 Hi o 525 MHz

Lext than 50 MY 1o 150 MHz
Less than 150 MV o 500 MHz

t.0 He (% MHz canpe}
10.0 HE {50 M1z range

100.0 Ha (500 MHz range]

7 dups 0.4" LED

The CT-7C beeakn e price bamier on Lab quality froquency ootnteen
Drehurs [eatures such ax twea Frequency ranges - £ach with pre amphific atson,
dusl selectable gaie L, and gats sctivity indi
map. The wide fMequency ruage enables you to sccuraiely messure ugnaly
from awdio thru UHF with 1.0 pem sccuracy - that's 00019 The CT-%0 ia
the answer 0 all your measurement needs, e the field tab or ham shack

muake .

PRICES

CT-7) wired, 1 year warranty
CT-10 Kk 50 day paris war
ramy

AC-1 AC sdapter

BP-1 Nicad pack + AC
adapier/ charger

$99.93

84.95
3.95

12.95

1.0 ppm TCXO 20-40°C
1IZ2VAC @& 250 ma

(@& 7 DIGITS 500 MHz $79%

WIRED

SPECIFICATIONS

Range 1 MH¢ to 500 MHe
Senntivily  Lexs than 25 MY
Resolatior 100 Hi {ulow gate)
1.0 KHa (fust gage}
7 daga, 0.4" LED
20 ppem 20.40°C

S VDC & 200 ma

Here's o handy, geotrel purpote oounuer thel frorkhed ooal counter
Runctions ot o wsbeberabie prce The MINTE 10D dowen’t hars the full
frequency 1angr OF inpa impedan ¢ qualities fousd im highrt prics wts, but
for basic RF signal meascrements B cos'z a heat Accursia messurements
<an b made from ) MEHE slf e ooy mp 0300 MH3 wnth 61 celbnl saatvity
throughont the range. mial e Pon gaie timen bt you select the resolution
derired, Ade the mecad pack cpticas wd the MINL 100 maber 88 wde sl sddition
1 your tood bos for “in-the Beld” frequency checks il repairs

8 DIGITS 600 MHz $159%

20 Hiz w600 MH: Tha CT-50 i o veruatily ab bench counter Lt will measure up todO0 M
Leas than 25 mv w0 130 MHS  wiih § digee precisson. And, amt of B8 best frstures 8 the Receive Frequency
:“a"“‘;‘rﬁ:ﬁ"{’“r‘“? MHZ o upner wiich mims U CT-30 inio » dipiad readow for any receiver. T
10,0 He (500 M‘H:':“:m) sdapcer i eanily progs d for may and a uimpie comnection Lo Lhe
% dipts 0.4” LED recerver s VF O i all thatd required for use Adding the recelyer adapier i no

way fimrty the operation of the CT-30. U adapwr cas b convensmchy

20 ppm 20.40°C
110 YAC or 12 ¥YDC swiched on of off The CT-30. a counter thal can worl duuble duty’

DIGITAL MULTIMETER $99-<

The Did - 700 offers prof | qualwy perk w4 hobby st price.
Femutes include, 26 diffevemt rwnges and $ funcisons, all srrangred fma
COMvITaens, casy 10 usr lorma Mwmn.emdm.h'Su
digie, ¥ snch LED rembrut wrth | pl =
prolarary, cAerTangr mclicmon and . “Mwam—uphlimvdn on adl
ARG, ko W virtuslly good-pron? The D 200 books £ cac. o hendsome,
fot blach. rugged ABS conr wah convensent rerractable ik bail rmakes it an
1deal addirion ro sy shop.

MINHCIJ wired, 1 year

warranty $79 95
AC-Z Ac adapter for MINE

100 193
BP-Z Nicad pack and AC
adapies/ chasger 1295 Display.
Time ban
Power

WIRED

PRICES;
CT-50 wwred, | year warranty  §159.94
CT-50 Kil. %) day paris
warranty

RA-), receiver sdapter kit
RA-1 wired mnd pow programe
med {send copy of reoriver
schematic)

sl-

119.95
14.95

29.95

WIRED

SPECIFICATIONS

DCAC vole LOWY 1 KY, § ransen
DC/AC
current
Reustance
Input
impedance
Accuracy

Power.
ACCESSORIES | COUNTER PREAMP
Tektscopic whip antenns - BNC plug A

High imped probe, Lght Joading . 15.95 i For enesuring exrromely weak gnait from 1090 ),000
Liw pass probe, ke sudio meanuréments. 159561010 Small s, powered by plur transformer-included
Dirwct poalba, §frcral purpose usage . 1395 & Fia 25 db gain

Tik bail, for CT 70, 50, MINI- 100 . 3951 & BNC Connectans

Color burit calibration unil, cabbeates counter & Grea for sndfing RF with pack-up loop

agan oobor TV signal, .. $3495 Kk 34495 Wired

PRICES:

DM 200 wired, | year wieranty
DM-T00 Kit, 90 day paru
w LTy

AC.). AC adapler

BP.3. Nicad pach +AC
sdaplerf charger

MP.1, Prode kit

$99.95

OluA 10 20 AmPs § ranger
19.93 0.1 ohma to 20 Mepohms, § rangey
195
10 Megotwea, DC/AC volu
0.1% basxc DI vty

4°C cells

19.95
295

AUDIO SCALER

# Grem for PL tones
& Multplies ¥y 10 or 100
# 001 Hz resohsuoe
$2995 Kit 33995 Wired
|
[ —— ]

PHONE ORDERS

JEEMY  terddmrtn guoswstesd commeny bov 10 4970 1F o plomad
ety o el tem b robened B 3% Yo
Wramra s W0 e w3 10 Chdrvedn 0dd T3% COD ndd

31 Ordwey wrades 310wkt 31 30 MY cndenn, ned P tae

2578 B-‘\IRI) RD. = PENFIELD NY 14526

CALL 716-586-3950

CIRCLE § ON FREE INFORMATION CARD
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Thanks for such a terrific
response from the readers
of Radio-Electronics!
Watch for our new February
ad. Call 800-251-8130 to
order or for our latest

SATELLITE TELEWISION EARTH STATION KIT
LOW CDST COMPLETE SYSTEM

Specisl Oller 1298500

Kil inCludei all wlecironic and mechanical Parts aeedad in
113¢mbla a comBivie speraling Earth Stytign You Provide i
Labas 4nd hand teels

Incluged o i kITar 3 12 1ol lully sleeralis paramalic gish,
{ow nelaa amMiiine, antenms, retitor. receiver, moduldier.
MCRSLATY  Cabiereann®CIont and  comDlete angmbly/
bptr i) deprecsenl. EVENYTHING — down to she 1aar mal
Bofl s nc:aw b pravided

Catalog - uatraied Brachura wih
Yo.ur Bncl:c::lrll - 5200 ZYZZIX
Parts Supermarket — PICTOTERNA ASSOCATES YHF-UNF WIOEBAND
. 2300
JAVANCO Ssh Luiuéll?y. I.Ilah\:‘:lﬂlg ANTENNA AMPLIFIER
MOOEL ALL-1

50 MHz — 900 MHa
12 dB GAIN + 0.548

SIMPLE SIMON ELECTRONICS
INTROCGUCES

A REVOLUTIONARY NEW ONE STAGE

HYBRID IC BROADBAND AMPLIFIER
Thin UNTL D not rveadabis srywhars S0 - Whe world, One uait
[T T g #nd iy Labude by K o & bled
TOriR. haal W ot ioos B wrhings B [PERA-DuIRA wnopd aric e
I8 75 ohire Ampidhay nciude HOMEIN ro-Ax Teed Dower
Supihy. By annamisied il 75 monuten Ne coiln. capatiton
BiC W hune @ achuet
ALL-1  Compiets KA plus Power Supply . 524 58
ALL-%  Assembied / Twsied plus Pows: Supply 34 95

Kit Makes Electricity Cheap
- - —_ vou'll be
a little richer
after building
one of these...

Cul the cost of operating motor driven ap-
plhiances and machinery AS MUCH AS 407

$36. 22 KIT

FACTORY WIRED $59.95

* High Capacity 120 VoIt 15 AMP.
1 HF Motor Rating

MITSUMI

VARACTOR
UHF TUNER

Model UES-ASEF

$34.95

Fry. Foge UMFATD - SR9MH:
h Aramrra g 15 ohwe
Chenralz 15 &) Duspd Cowond )

& Reduces Your Electric Bill
* Save As Much As 40% on cost of

- LT 4
operating Appliances & Machines ¢ Compact 3" X 5" X 2" Package B m Tuttt, Mol LIS AY0F . .n::
¢ Starts Paying For Itself as soon ¢ Easy Assembly ol eyl e e
as it's instatled S 108, g . (N

s Typlcal Applications
Swimming Pool Filters
Furnace and Attlc Fans

& Y-S Raeme B w Wen 14 Colem Fim 12-pme . 490
MW Ppn Tosleww. M- 11PEE SEC-24val.
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caclioscope as!rd trace 1g'n:=

PRIORITY ONE ELECTRONICS

OKIDATA
MICROLINE PRINTERS

WITH FRICTION AND TRACTOR FilED

» WIRECTONA 170 CFR » Porgiel 4d Bansd VO

* B 0 B kigiris UNpPaea st & 110 Thiough 100 Bans
* 0100 1T Main. ey Grasbecs a had teut

* 203 10 W0 Charechery Py g ¢ Out of Soce: Sunch

* 0 ar 0 Lihwy Pasingh = Fruiogn or Tracicr Pt
o B0 CPYL 200 0P bar 022

» 137 (M @ 10 OF bar 834 * 40 Dberast Craracin: s

* 30T Top of Form e Mptvs st

SEIDATE2 AT
Y- 1

$575.00
swumar - §775.00

FLUKE]

®

15 Ovarload protection
16 Saiety cesigmed tlest aads

FLU-D800 (Funct 1) £125.00
FLU-D802 (ruct 17} $189.00
FLU-D80O4 (runct 1-9) 249.00
FLU-D8 10 (rve Berch 104) 269.00
FLU-D81 1 (M5 Borch w/batty.  $309.00
FLU C90 (case or Dooo. a0z 8¢y | $10.00
FLUY-8205 (CosorDein pir),  $35.00

| Puisa Davecter (1EMN: Hagh pewd taen oF sgle svenl  Pulse

GUIKL LOGIC PROBES

LP1 LOGIC PROBE—Hand hel] loge probe trovides (nstanl
g o 10ge; pveis fot TTL DTL HTL or CMOS input Impadance:
106060 Ohms Mie. Deteciable Pulae: 50 ns Mex |npul Signsl
(Froquamcy! 10 MH: Pursa Deloctor [LEDT Magh sowed tram or $an
Qeevert Pulns Bemary Pulihif (evel Uanisine Swcivd sd 310nes
GSCLPM ... .......List $50.00 OUR PRICE $45.00
LP2 LOGIC PROBE— Ecoromy virmem of Mode L1 Sater
han 3 votretie Mors atturate thas o scopd Insut ImPedence:
300000 Otens, MR Deteccobls Pubas 3000 Men InBul Sinnal
[Frequamcy) 15 MHE Puise Owiaceor[LEDY Heh speed train o
wnge evert Pulsa Memery. ot

GSCLP2 .........List $32.00 OUR PRICE $30.00
LRI LOGHT PROBE Hgh & eec o0 prooe Caphures pulses 33
short 31 10 ns teeut Impedasce 300000 Ohms inimen
Oglectaiies Pulys & A5 Mae oot Sigaal (Frogeancyl 60 MHZ

Memery Pulse o level tiantibion Deiected g 4t

GSCLPY ... .. Lra $77.00 OUR PRICE $69.00
DIGITAL PULSER
GBDCP1 . Liat $83.00 QOUR FRICE $76.00

GSCLTC-1 Lowical Anslysls Kit—Lompiete with LP-4 kg
Probe DP-1 Loge Pulzer L1 LOGE Mgty wAnng JCORsSOres.
manais 3G Ml Lase QUR PRICE $220.00
GSCLTC-2 LoRical Anshysis Kit—For oh-speed and mem-
oy atafytis Same as Moowl LTC-1 excem subsntutes LP-3 Hioh
Speed Logrg Prode OUR PRICE $245.00

e p————

The Industry Challenge: Make it smaller. Make it batter

Makeiit cost less

ME-230. A whale of a minlacops
With our mpemous Abw lS-2M, 30-Meganerty baitery poeeated thal-
HACE Musonpe porlatibty | ity Aot 8§ Mobiern acymare Al e 10
u.—n;tsﬂt:ynnmw n the held koday

I:wumﬂs-mhatﬂmhl\‘w
COMELer SYStems when BN CNES are Sown Maumang vinrecs ¢ e
Wit My colors And Gagnotey SRSl stin] meder i BQuiament with B
precrison of 1 Sgeon

Howtwes I your budge! o nieds Genand m-mmalu
w15 saphtcated chances ik Lhy W5-215 Gual-race 8lS-15 singe-
uu:gmu.t the el

PART £ LIET FRICT OUR PRICT
" NLSM$230 M MHr OunTrace Wnscope e 00 foTe.00
" NLSMEZ IS 15 MHr Dol Trace Minacope  $49%.00 $430.00
" MLSME 15 MHr Sghe Tracs Mivscopt e o0 131453.00
“Typead 3 0B goenl 5 B MHE al 2-dnson defecten  Typeal
masirnm i y b Tull scate (ddiv) deflecion o 2 MM
Nis41141 e1lJTo1 OOMHE prob $20.00
NLSAL14D Leather Co54 s W15 £ WSHS $45.00
NLE41 140 Lextner Case kor MET30 545 00

Non-Linear Systems
has done it for three decades

m-mmue Touch Tesi 20 D
w.m...-rmlm . Nt L3¢ smmmmzmuw

uﬂml\nimmmmmmm
h:alwmswurrqmwlmuum h
2 Cumbergome cofkection of mdnadugl besl
mmnnmrum.snu D\lll-m\irtm
BAEh ReAction deiection Mo MO tals 10 with Instead B D
Shows [he nChon vou Choose And when you guntch you pel 3h Judise
bleep and yrsual DI I I YOU know
They Tl woreier 13 reprng 7 atum 915 besl The new Touch Test 20 s
mpalwum-hxmmhwmmmy
TOUCH/TEET 20 cortid Compit 14 wth gl Leads Tenperiure Probe.
anll componen Tes! Adaptor [LED Dvsplayt
ARTY # LIST FRICT

5
=

F CUR PRICT

NLS TT20 $433 00 1390 00

NLS TT20P F44T.00 $420.00

LD Dispiay (B Mlcdels with mcharpeable batenes &
N3 1 $495.00 $455 00

MLS TT21B $528.00 $478.00

MLS 81140 Loclher Carmang Case 4500

O $500& UP. ..

EDISC
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........... Deduct S 10%

Sary. Duscount Coupon Nol Valk on
Shipping Chaipes. Phone or Foresgn onders

i Tl S ——

DISCOUNT COUPON

From Our December RADIO ELEcTRONICS A SAVE UP TO 10%

O $100-5149.99. .. ..... . Deduct$10.00 \lr,a;.m ON gggg
O0$150-8199.99......... Deduct $15.00 RECEWED BEFORE

O $200-:5299.99....... . . Deduct £20.00 DECEMEER 31. 1981

[0 $300-5399.99......... Deduct $30.00 OR PRESENT THIS COUPON
0%400-5499.99 . . ....... Deduct $540.00 AT OUR RETAIL STORE BEFORE

DECEMBER 31. 1981

lace ot order. REBLI2

Coupon valid cnly when attached o
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PRIORITY ONE ELECTRONICS

PROTO-BOARD UNITS
AN the Soiid ang COMvaimice o
OF sockeis ang Bus Strgs plos
Dpckplattd prd terder (S 15 Y
both ks and pre svsembied
unils Adueetie 198t 30 modty
Corcurts 28 1RSE o O G0 [k

Dip Board Size
Part No. Copacity Inches  Price
RICFRe Kt 1S Exdxt 51995
ISCPUI0  Kit 10148 %u65% 2195
ASCPAIRI  ASM 10114 Bxd¥in's 295
BSCPAINZ  ASM 141e'y Thadvants 3495
BSCPRIGY  ASM 2a014'n Gubave 59.95
BSCPOIM  ASM R2014°e Pl 77.00
PROTD-BOARD
PE-203 - HOLOS 24
14-PIN IC'S

Fully sssemod  Sreadboand
contding Bat-m,  Short-prool,
Rrsad. SYOC at 1 4mp, regulated
powesr Supply, n Mdmion lo
twee OT-595 socxets four OT-
598 bus stnpg, one OT-47 Bius
sing and lour binding posts
Capacny le most daptal ang
many aiogp propcts SIZE
975" L& SE" w )25” R
WEIGHT. § ibs

ESCPEIDY. List Prics  $13300
O Prce X125.00

ASCPNZOIA . ., Al fealwes phos =15VDC B S00MA  £374 00
Our Price S180.00

QSCPIRTIAK Kil vorgon of 9 2034 $14995
Our Pnce X138.00

ALL-CIRCUIT
EVALUATORS

® ACE for fas| solowriess piug in tircanl taakBng and lesbng Pug in
Ay components wilh leads u 100 632" sameter (ntercOMMECt with
sobd wire up 10 20 gauge okt arockred shumvteam Base/ 0 ound

Non mchyl Siver 1 4 nabbee bt

PART ME piP TE NGO NO. PRICE

_Mo. ODEL 80 CAPACITY POI $ES PEETE fACK
233 Z00-K (ki & ) 2 2 T
B23AI2 208 |asern) 13 m B M
233 200K {on 12 1ax 2 ¢ smes
I3 212 tassam) 12 12M ] [ =]
M 210 (xsem) 13 17160 10 2 sl
QZXIRE 227 (asem) 2? 2ne n 4 S8
E2AX24 236 [atiem} 3648 36 4 SMTS

Hot Vac® Desolderlng

2» Systems
2

HOT WAC Model 20004 ¥ Ite
BCONOMECH, Mo- COMOIIMEse. Age-
AgREtc desolerng Fy st oe-
s ot e wilh Shap B
® A whd-siaty amtrol
~

g w'?muum In
1004"

& The \oad modsiated hedtpe s
AN Lt e TRCDWNY

® Tranem spres ae Rlly -
]

& The (ontinaes. Bt Now vty
um 4 xfudied by 2 swich
comeeatnlly ] s D hae-

S [REE! g
* Baymmharscall han f--
de redces “run ad

Crexses producimiy

= AT S

LI3T PHItE UE PRICE
i $ITRH
Includies UNGSS4 Heat Sun [$65.00)
Included FRIE!

ENITH LiST PRICE $159.00

i1 APPLE DOUBLE
DENSITY 8 DISK CONTROLLER

OUR PRICE $139.00
The rew Zeruth TV 121 leatures a P green phosphor
fube clong with 1S Mz baochwicth Swatch seleciable kor
40/80 characler sereen Fully compatatle with 80 columnn
Appie cards. 20 s

STAR MODEM
FROM
i PRENTICE
0 10 X0 bauddaie rate Campal- LIST PRICE
ible with Bel! 103 and 113 Answe 5199.00
Ongtnate Full'Hatt Duplex OUR PRICE
Spacial sel! lest lectures
e i $149.00
RS2X2. DEQSP. E1A
CND-RE2328Y  (Joss | CableBcon 20 $19.95
LOW.PROFILE RASE
$13.95  PNV.305 'g_
SH WT 2ibs L:ﬁ Ay Mol Included
-\r’? L
el
v nns
ried PHY.312 TRAT RASTMOUNT
VACLURTM RASE
13195  PNV.A0
st SR
PNV 304 SOLDER &
$12.45 W IHMON HOLDER & oz $5.95
Q;_ .
HORIZONTAL JAW VIST HEAD B P
1095 Pva0s AP
% y PHV-333  $39.95
SHWT 2Is o 8 s

e RAPID ASSIMBLY
CIRCUTT BOARD HOLDER

STANDARD BASE  PNV.300
SH WT 2 s

$£13.95
1\’ - 1605
" MENCH
,l%/ H wWT 31\-_
PHV-315% $|9 o5
5H WT |

RC. IOAIIDHOI.Dmmm 1" bax q
FITS 5100 Q

D RNER
P50 36 sl C95 SOOKETS
mwml om?}:c TIG- ISLP phg of 100 - -$18.00
VIS HEAD $20.93 TG 16LP of 1000 . .....$120.00
Stock up gt this LOW PRICT
e iy PRIORITY ELECTRONICS —
m”‘ 91618 DEERING AVE, CHATSWOCRTH.CAS1311 IR

T, il s
-h'll T it eru
i s

gt lr'-ln i et

Terrra USVEWA M 1
b MM LM N]Nhnul 1]
r I 2L e iwxtien bit

Fchude your plvwe

Ebaope

" X T T R I T T T A O ]

¥rs1a ntrodc oy hagh- e, CMA daba transher ang bagh-Capacity |BM

compatibie Sengie W double-dertsaty data storaQr to Ty Apple 11

COMpUEEr weth the ARD( Eagiit-Inch Fleppy Drsk Cavtroier

& High Somed DUAA Transler of Data [T Mecrosacond Brie;

& Comgietr Documentanon Prowaed— inciudes Thimry of Operatun.
Sourte Coe W DOS Enhancement Utdites Schematics and
Dusaprte

* Uses M Standard Aogie DOS Commands (DPEN CATALOG.
LOCK DELETE LOAD erc | Exowot for INIT Arech Has Been bn-
oforeeed red Enbanced i 3 Yigta Format Routing

* Comoahbie Wil Apple D05 32733 Pascal 11 anc CFM 2 2 (with
rhe 780 Soft Cang by Macsomolts

& imeriaces W AV Shugarl anSi Standars Eghl Inch Flopgy Desk
Drrves

& 2l PROM Cortauns Auloboel Funtinns and Al Exht ingh Floppy

Drrver Corte Alownng Compbete bmory Usageian Compal bity wih
Appe 005 12:3)

* 120 Days Parrs ang? Labue Wairanly

uUST  OUR
PARTNO.  DISCRIPTION FRICE _ PRICE
VISASOD Comtroner ang dvid $59500 $550.00
VISABOZ  When puchused  Temultar $525.00

musly mth e g the
PO Wsta an TEI &3t soecias beiow

VISTA DUAL 8" DISK CABINET

—

# Fedlyret MOl COMEINucbon with Femovalie sub- bisemidy thgt
Miurt qasy Cabetutt DOSIANAG AN Mouing
o Doy pll out tr esy SEVCH ana MENEENIO0H
o Deuss chasss wih otemal side aaows gaty Howis ke dive
DOLOMEng afy) FROUMY
® Buit I mechuecplty and seciicadly actommodale Sk Soed
drret doubve 080 Govel—ciuding the mosl taoular &.ech
Whnchusiet and Shugart boooy gise drrves ang S-ch Sireamang
tale CAFIVIQE LTS
& Industrd guanty catenel wolh cee Ca8t ont Derei
& kivets B UL ang OSHA slangards
& ASOHOR Svngs Froal 4nd redr (e1ma il mounis Provided al o
iy gl (ne duldnal shoes)
o Dose @ rach mouniablie Lt OuR
o wiprnl powct Wnd 2813 CaNes Price PRICE
VISV100  Dusk Drve Cabaet $495.00 $449.00
Stwppeng Weidh 35 (bs
BUT THE CABINET AND SHUGART
BOTAs DA QUME OT-8a AND SAVE

with OME driva
POBY100%1 Wilh Shugart B01R § 90000
POBYICO0N Wilr Oume QT-8 SIgas 00
with TWO drives
roevi10052 waih Shogart L01A $13100.00
PRAY10002 witn Qure DT-2 $1800.00

Due 1o UPS srwdoerr] requiaipng disk gorves wnll De Shaped seolrately |
1iom the caunet Dont 'orget 1o neiude Shvoeng G Bach orve
I

PRISDSKEX $19.05

ORDER TOLL I‘REE {800} 4235922 CA.. AK. HI CALL (213) 709544

E ALan imborits

L= 10 i hiuks MINIMIIM “I
1L TN \'nl-u.v\\-r (L3

N YOU 110 44 L L SRS

S‘F‘ECIAJ. mcnas!

=

\{ Qm

16 PIN ...OW Paonu: IC.

el CA pesicdents add A% Sales Tax

A "‘MmdSR.ﬁﬂl&uH‘wMS
k ey
A erxceecd
onth, Creci Corrad orderw

LT BT
N TR s

e —

==—r
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EmCIo|

CABLE TV
CONVERTERS

AND OTHER
GOOD STUFF'

HOT NEW IMPORTI REMOTE CONTROL
30 CHANNEL CABLE Tv CONVERTER]

95 gk gy Ty
um  wH mieh ad
YT L D T
e N ueam

- i1

ETCO MKH weRELESS -
THE ULTIMATE CABLE TV CONVERTER!

o ALCh

VIDCOR 2000 CONVEHTER ELIMINATES PROBLEMS
WHEN VIDEOTAPING FROM CABLE TV

89’

UNUSUAL FACTORY SUpPLLS
MIC BAND — SUFER.BAKD CABLE TV TIJNER

ﬂa Converss sty shorvese e o
“*—-

ll!’u

etk o ...::m -l

[E T e e 1
FACTORY SURPLUS UHF TUNERS

J

-

-Iilnrn..-m

QUARTSRJ‘ILE wIAELESS MICAOPHONE
RECE W'E " SYST(M

FACTORY SURPLUS vis
Y CARACTOR TUhERE:

N STOCK — THE MURA
CORDLESS TEI.EPHONE SYSTEMI

SALE OF QUARTZ BATTEAY.
OPERATED CLOCK uoveu!n‘rsu

BB e Garmwtr B AN h
= muum—..._- s

20 AMP REGULATED 12VDLC POWER SUPPLYI

1 ay Bl
AL { -y Pefratien B

L/ wom 11 B e
et 11OVAL by DRI

TUVAIN u s 1P s i -l

DUR LATEET #h pAGE
m FALCINATING CATALOG
=

---------
STCOELECTaONICE

E T C O Rt RY 140PRNG CANTER

FUATTISURTH, WY, 1188

Chowl devh 2risd fewm Vom b Mavisemwed OF Burvy w0 % Ada 1
g AL Mgl il il T Jipm marreris i P e
b sl

RADIO-ELECTRONICS
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USE
YOUR
READER
SERVICE
CARD

AATOH-GADIN ...

Equalizers Mixers™" LED Meters
H COMPARE! 21 BANDS H

A One Hell Ocrave £Q for LESS than moal Wband £Q4. unigue LINEAR
Mirrar image Circultry.  Totally siminates 303000 Generties 3 TAUE *15db Boosl
and Cot oo EVERY DAND  wiiheul Dond to Dind PRISE cancellphion oF riindew elfect

= Jopes Low Nesr J-Fers ON ALL BANDS - Aeguinied Pewer Sypely
+ Stem M 0D Welis” g mecromecond o Buin 40 Recard Spldceng - g need I rw paich .
[l And as always with Aaron-Gavin Instruments. Lawes! Noise.
| Lowesl distortion and Greal Over-All PROFESSIONAL Quality. I
GRAPHIC EQUALIZERS LED METERS (Al Integrated circuitary

WRSRET POCET P MY N Jaamiry 1. 12
Ordsr with this Coupon of send tor product apacificotions.
Choch DO for THe [em o yOur Shoice and Sheck, money Sider COD o Yisa, Marke
ChSrge Your cord humbed_ —i' LT =
Add $7.00 tor sppeng and hanoing  Check Freq Rangs By 8Hia 1 20H:- !DKH:
Chack stria: poch Mount O Frot Codinet 1 Upnght Cabinet

. Dascripfion KR g OOT & BAR Fottern. 3 postion rangs switch .
Npord Terac B0 127438 034 n Description KH Mty

. 31 gand Bees 19 115 05 SIT2AT  peont panel mowst iy .
BhlordSwpof0 130301 [[MN0F o p Frusrdy e
71 B Mong FQ 1123 0% | 5 44 N“D(WJ) b ke ok
U bonaBereot0 . #TAM (1923000 Forsd .
11 B Mona FQ 178 IRI3 87 Cotam ot J0te Bount

. T Boad Sered §Q ns 1240 60 204D 3 1§80 40 16400 .
S ond Serss EQ 1180 Pnaa®y ol LED (Perec) 197 00 T

e s e Ovente — NI Ldl

NAME PHONE

ADDRESS

143 SATE P
Asren-Govin, 1901 £ Desra $1, Dok, 18, Sanio Ang. CA 92705, Phooe., (74) 357-0T0
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For
faster
service

USE
ZIP
CODE

on
all
mail

| SURPLUS BONANZA"
Complete "Selectrlc WORD PROCESSORS

Thess ginaity sold Jor over $3000 00 tach The
system g mmnfnud ol & ltnw duty. unKue designed 18M Salecine 110
Printes/Typermivige and 8 Consoke Unil which ¢ ombines 1he CPU/Pr. Supply/
Storage Media Imag card of casseitel. The printes b 8 quality SHCTric rype-
wriley with sl Congiid solenods. sus KEYPad. solenowd driver encuitry,
#1c. WORTH OUR pAICE B MORE EOR THE PRINTER ALONE Fentavie
Intertectng posstes B8 1D MAChING/TMING Thess amating mathines
are used, of.ledse and Bl vty tested & Operationsl when shpped SChem.
wihes included Takes std Mag cacds of madified PRILDE capreties with metat-
tzed BOT & EOT 3ensor Lapa
= USE A% A TTPIWAITEL /0 MACHINE na Wakd FROCEIMIE =

INE Eaaturs
A GE"L:..\CH'"E o Seleciric I Typawritar/Printar w /T 1/0
gUSINESS o (8" Corvioge firamey
«Corrmpondery Cods
«Trips S “Salscrrsc™ Typ Fleminty
sPrindts may ba dirncl drivan [pacilal 1aput]
+$mall. compad 1l
+L8 circulery
+Full retoclf phavkacy Sptr llion
«Ediling adiuated ms gas 11paat & mary
sFull gulymanie copamilii & Inwres
Atk usderling auls craterinvg § Mt
«Searching capabiiitg
Inglutey may cabserd or card. fype
slemant not iehaigdl Aod 40 for peg. e
haly . pay Hhere™l m dpieery SHppad ra
OO el
- SELEC TRIC WORD PROCESSGA—
Tomtar snc Dpratong)
Singix Cazyette oF Card L 11-1.
Ousl Carnaria or Card 3765
QUANTITY PRICES Operaior ¢ wanul - $20ua.
AVAILABLE Bty my An0! G dnlyy Chista o calieiie o

card wwip
— ALSO AVAILABLE —
TTY ASA- 33 TELETYPES 0 B9 0.000
Used Whote Uniesd
Unerd and pirw DErGAn-prcid mufl-Hopey drves Winchetler Groees Candgl dity
drret, 1lorage moduhe dilves 0l Mmudh much modrl
— WRITE FOR OUR BARGAIN-FACKED PERICPHENAL FLYER —
WAREHDUSE

COMPUTERS, "ol mmt

MAIL OADER
Boa 794 Mewton WH O

pERIPHERALS TeL PO OADERD

617/7372-0837

LINLIMITED! o —
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QUALITY parts at »

PU'S & SUPPORT CHIPS

s 3 M= IR
- - Im == i
« DISCoUNT PRICFS! « I i i e A R I R
4PDT RELAY 8 B Zee-s IE SR CFE I Dloesnese i
2 VDC = i3 v -cRE N = F a2 i Snmaye
o T R ROM' - Sm .o oEw Cip Mw iR | emes e
R g E: 28 8 ERCiR =N =2
CY Fr IE 5 !' -t an % ] e "
LAROE QUANTITMS avasaliL a |E Lo I E E E E 5 E:E :E EEE‘E:I :-E
...;.W‘T.m - o) - ] Mk -1E omow & It b D ‘.
(V3008 afvaruoe COMPUTER mﬁ—.ﬂ ;o 2l=2:: = e oD izl TEEErE H-
GRADE htes e Hz CEl= - 3@ = N = is
[ . o bl L& L1 -
CAPACITOR e 2 Gw i el e i
sw o0 el =, TILIC SERiES
Fra ram - M.
UART's e, B S g L
G YOLTE ot 150 mA P L ) L bl f : - 18
12 ¥CT 21 500ma 3380 . T e oo - S Ml | A E. 2 E é e
et T PR e INTERFACE SHIFT o JIGNETILRAe -l m wmlm -
TS e 15| 20,000 ms. 26v0c £PNVEEE  neaisters l LS s e = 2 E5 B2
2 10 1 :
1" DIA. X A" HIGH s [T b ) A MB - 8 wwm- 1k
MM SIZE 22000 mid, 35 VDC i} b DOUALE SIDED DIP RIBBON e e B = 2
BUZZERS e S = e CABLE JUMPER ASSEMBUIES T - = A
e 1 1.1.-.::.753 ™ DiA, ,.-:mw 5 :;E 4PINATLONG .............. r2m S S b 1 =- 2
witn wifL LEADS L45 OO0 mid - joe [l BPINIZLONG ... ..oooaae " m M- wE- S8 wa. .
1318 3 wirs 75¢ea|’! e = e oot
y',,:.. i 1aninte 5 | S2,000mid. 1 T T RS 222 CABLE Y-liw we.m HNmc B
T a0 34 P EAOERS. et 22 colon cocet BoE mea =8
-:-:r: :?u,r::n::ms ??ma T".’.-':’.m oW peactas |0(.:owc Pk > B - B e R e s
E, g 80 PiM zno!mocuu grey auter cover, " diamerer - B MW S e W
w  ISceach CLaMPRTOFIT CARRCITOANS 10n 1n m‘no par u,f;mc'rm.m - N Rl i
Add Pasiage for Grdem wnoe 1007, wa-m wa- = BFh
H{T"Sllsl.,’l" 18.3 YAC 1 AMP Add 10% posiage for ordars over 100" W NS A it
vARACTOR uNF Tunan|CLASS 2 XFMR SPECIALE GOOD THRU JAN. 1982 e o =
: M1 E ::: -: - - |,:.
FULL
$25.00 sach | B as xe% .
10 v $220.00 MPRATUSSE MULT! TURN TRIM POTS
5 SEADLFGR DUR ™ SLHDAC — 47.95 ! O N D B . 70 ek LA
! e M IO = NO. 30 WIRE WRAR WIRE SINGLE STRAND
€} 40 PAGE CATALOG ¥¢ an| a0 .
N v | a9 CONDUCTON 4 CalLE
.E.D.’s : -
OONNICTOH STAHDARD JUMeO 8 ww 3w " mm - e .
CIMGS UGG 87U - - = - - W
FITS RGLY, BGSE DIFFUSED a Ma i 2 mno. B ete. =
RGIM1, RGIMT, RG2TS ACD 10 FOR 150 3 mw iz H el e E
SOLDER TYRE GREEN 10 FOR 33 _00 R0 R e S 8 =10. 8B miw-m
s ean YELLOW 10 POR $2.00 F = ) E ey "E i
. FLASHER LED £ 20( W7 A ) S s
RFI 8 YOLT OPERATION *}‘gr" LE Sw mim % mamo W
LINE FILTER LATLE L L i b, sl Mre L B mias m mmw. =
far By b By 2 FoR 3170 e S - B mawm. T mEe 8
a i e aeend ||l@) POLAR LED oy ey R B [ ST
CORCOm 5 1On8 2 Far 31,70 ey o ity A (et st A mew
Reted: W0 omp ||! BUS MIMI (@D UnO1 PYOTO uks_xvos tE lam s mwe i
8380 v B0-400 ke Ay iy Sl [ P s
$3 75.! W e 535 00 019" X Ogst muu““uuu, " bog-t i el g e
20ma ol 1,780 UM el 2 mam- W mum. w
PMOTO-FLASN | . it 7o biso sream -wemvOa |32 : NP A8
NOTO-FLASN QUANTIIY PRICES AVAILAPLE  mmiis -
170 MFD 330 VOLT e B MR- B mgw. »
14°x Ty CANNOII XLR : ::::- -: :: »
2101 $1.50 CONNECTOR AT MR- R mEwllR ammoam
10 for $7.00 c‘mél; : ANFBY S0 ey -3 W PRV A 3 124 50A 1BA oA [ MM A mim- R noe.in
Ak Soarne wrw wio | o % oy % B s 60 |mm = me-®
TS0 MFD 330V EaRrECTCE ;”’;' oS Wwrw e W 07 W A W 6H e froprgi= R oy
PFHOTO FLASM m foz'u.: £19.00 INFIV g PN e W @ B X % w W um EISC_Sp s oA
,, - LTUE I 40100 xz :|= ® i ® ™ 3 50 1800 A= -
" Mg x RECHARGABLE SRV M0 o g o 5 W 10 280 0 1600
“’”"';c:“' " LESA!D‘IZ.EC':I'D { ] o % & 1» a0 uw ww (SRl 0B5 o
. an .= - -2 T -
10 FOR 311.00 Ao BATTERIES SANKEN ¢LOCK CHIPS ow e R Ie
—_— L M WA Mas = e faty Sy
s SPECIAL I » AUDID POWER AMPS am'E -t ™ Camw - 1l
MDA an’m =,
5110206 WWATTS 3% G bmoE B
Si1060 GEOWATTS .927.50 | .5V at800ma SOLAR CELLS |i= = =4 G-k
i 37 diameter $4.35 = R 5 )
X [ TR ) T > -
RS232 7 SEGMENT DISPLAYS = e
FSCR024-4 chget DLl A X 0
0 CONNECTORS c.c.l'aezv‘ I&: D\m‘:‘k&' ||: ey REG:;%”;PRS .‘ =
FRD 511 L LI 0 [} e rd
b e SagTE FNDSI0CA 5. 1 0B FNOBDA'CC 119 | Mafimmum MO ibe vt
DB 25 femais 37 ]
= DL ICE. . 146 MANBEL Grann 8 75 | mpvg tmw 1 0 "Wy 1 8
2 f‘],iuﬁgog\‘ 0%".. HOODS ... ... Lo 180 MaNEICA Yoltm } TS =3 } B LASS s PV RAL1 B
clips
m:ﬁn for $12.00 POSTAGE ADO 10% FOM ORDEAS UMDER 420 00 OB CAMBROGL waty SIND OMCE w0 L3 Wk CLB CATALOS
pe tor $50,00 MATRET 0O 6% FOR ORDERS BETWERM 02000 AND #8000 o (0500 OFIR. Huedtuty TIURSORL - 10 Moyt
ADO ¥& FOR OnDERS ABOVE 150X Mlahgie ki WASA CIRCH i 8 06 BT CAMBARGE MAVS WR

ALL ELECTROMNICS CORP.

905 S. Vermont Ave. (LERALY
PD BOX 20406 Ot L st

Los Angeles. Calil, 90006 0 Orserh
{213) 380-8000 probdd?

= Lokt Moy Agad
Mon. -Fri.  Saturday = Prompt Sreppung

DAM-5PM 10AM-3PM X s
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Vi DEO

36 Channel Up Converter
forTV & VTR u&vHFhUHF

I 3 peces
4 gecgese&a\-ap f- :-h-...
s24'9953 Molel ¥5736

Q Aliows complete programming of VTR

O Walch or record any combination of
standard or Pay-TV plograms

0O Receves Midband and Superband
channels on UHF

O For Bela/VHS type recorders

BRUCE 37- Channel
Wireless Remote Control

;I_'svpg'uner : -‘TT:M
1092
B pcs & up gy

sgga‘sa Reg $19995

© For all channels: for all TV's

O Red LLED channe! readout 1-99

O Master power swilch and fine tune
controls on remote O Easy to Install

0 Scan channels up and down

lr TEKNIKA Wireless
Remote Control TV Tuner

100%

Reg $169.95
Mudel 6301

© Easy to install; just 4 wires

O Electronic channel selection and
indication. VHF: 2-12, UHF: 14-83,

Q Uitra-Infrared Beam Control

€ Master power swilCh

Video Control
Center

Mode! ¥TS-157

559 95

O No need to
change cable to access input to TV set

O One cutput; 4 inputs

© No AC power required to operate.

O Auxillary input and output.

CATV 30-Channel

Remote
Control Mo #sc- ac qg 2

Consists of 2 units: remote control channel
selector with fine tuning ON/OFF switch;
and convertar body.

TV ACcessoneas

7002 2 Set VHF/FM Amplitier $ 995 ea
7004 4 Set VHF/FM Amplitier $ 1205 oa,
Coax ACcessories

DCS-A/B CATV/MATY Switch $0.00 ea.

855 Conkan 5t. Farmungdale, N.Y. 11735
o Master Charge 4ADO FOR SuPPNG
» BankAmericard e -l m.m':u

" VISA e COD 1 e e . LN
* Money Orcer b1 S
8 Check e 10 1

N.Y. State residents add aopropnile sales la.x
Khnimum orde: $265 plus $4.50 shaoping

\— fn N.Y. State cail {518) 752-0050 —-

TOLL FREE IBUU]B45-9518

L 8. LYMNFIELD, MA. 01040 lesT 248- 3028 )

ELECTRONIC KiTS FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON TOUR OWYX HOME T.¥.
HAS FREQUENCY RANGE FROM 2000 MEZ TO
2500 MHZ. EASY TO CONSTRUCT AND CO(MES
COWMFLETE WITH ALL PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGE.
REQUIRE & VARIABLE POWER SUPPLY AND
ANTEKNA {intenna can be a diah type
or coffee can typo dependiog oo the
#1gnal strength 1n your aren.)

2301- M_QLP _Ltlsauc Kit) $49.95
2304 MOD 2 {Basic / Pre-amp)  $59.55
2305‘!\?5‘5 bm'mm Pre-amp) $69.95
POWER SUPPLY FOR EITHER MODEL ABOVE IS

AVAILABLE. COMES COMPLETE WITH ALL PARTS.
CASE. TRANSFORMER. ANTENKA SWITCH AND

CONNECTORS (Kity $24.9%
Assembled $34 95
Slotted Microwave Antenna For Abave

verters $39.9%

PREAMPLIFIERS
HAL PA-19—1t % mnr 10 150 mhe. 1900 P atir
on B lo 18 voits at 10me. Comgiate unt $5.95.
HAL PA-1 4—3 mhz to b4 ghz 10 to 12 db gain oper-
ates on B to IR volls o 10mMa. Complete unil 512 98
L 3oce s e el e, couner, o)
15 LINE ToucH TONE DECODER utkgtag
P.Ci BOARD AMD PARTS ovvvanns

Pl Tovmtrat ecoom 1y ol

16 LINE EWCODER KIT, COMPLETE !g'ra
CASEs PAD AND COMPORENTS ,...% 5

12 LINE ENCODER KIT, COMPLETE wIT
CASE; PAD AND CMP;NEN% ....S% 55

B FES RSN AR R RREREERERERS

MANY, MANY CTHER KITS  AVAILABLE

Sond | 3y 00 o 505 L o hegmageiiegen Sl Aot el
WAL TROUEE gopiioin. T Sfier by s 1 3453081763,

T < HAL.TRONIX

P.O. Box 1101
" naie { e Southgote. s 48193

L 1)
WG :n-v::q-:: Cmatitd | AL LM P
Cullt B m““

WPORMATION, 4. rom ek A0 Samm

CIRCLE 82 ON FREE INFORMATION CARD

FREE!

1982
DISCOUNT
ELECTRONICS
CATALOG

JOIN THE PAKI

Send low Our Free Catalog and became a
membar of Cur escClusive Par. Dw

members eceive Poly Paks'

®aCiling calalog several

limes o yoor. We ofler:

Penrvy Sales. Free

Premiums and Low,

Low Prices on ¢ wide varisty of

Elecironic Products such as Compuiler Periph.
pials. Integrated Circults. Spesters. Audlo
Equipmenl, Aschargeable Batteries, Solsr Prod
ucts, Semiconducions, end much. much moret
Take advantage ol our 25 years as America's
1oremosl Supplict of discount electronics.
RUSH ME YOUR FREE DISCOUNTCATALCOI
NAME:
ADDRESS:
city: .
STATE: ZIP:

CLIP AND MAIL COUPON TODAY TO:

POLY PAKS, INC.
P.O. Box 342, RA-1

"

CIRCLE '8 ON FREE INFORMATION CARD
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FUJITECH aupio xiTs

LATEST AUDIO TECHNOLOGY
FRACM JAPAN

Model ASO1 Powsr Amp
® Pure Class A 25W + 25w
* Swilchabls to Class AB 100W + 100w
* Swirtchatie to Bridge Class A 100W mono
" Switchable to Bridge Class AB 300W mone
< FMuenCL:h‘sponu 5-200KHE [-14B)
" Signet-te-Noise Ratio 12048

 Non-magnenic Chaams

* "Out-board” comprehensive proteciion
circuitry

" DC cireuitry with mited use o1 NFB

q HI-?[? Etficsancy Fiuid Convection Cooling

1 under 0 007%

KIT ONLY
$295.00

'$299.00

Model AS02 DEC Stereo Control Center
* Direct DC coupling om Inpul 1o Output
" DT servo circuitry
" Cascade FET inpul in all stages
" Saparets Maving Coil RIAA amphiies
* Cistorhon betow 0.005% (3V)
Mnx Outpul 15y
usncy Response 20Hz-20KHz £0.2 dB
i Ml.mmurn Phono Input
MC = 18mv AMS (1KHz)
5 MMI 27Dmy RM. ('IKIHZl
uilt-in Headphone eer
* Relay Dutput Mutmgm KIT ONLY

$349.00

ﬂodul A1033 integrated Tube Ampiifier
* Latest Japanase Design
* Distorfionieys Culpul Transformer using
special winding tachniquas
" Mos! grcultry on PCH for easy assembly
and humtree pericrmance
* Qutput 30W x 2 Ultrn Linear
Switchabie to Triode)
1 2 Troode Output

(i Class A performance)

:HD under g A% & o '
requen asponse 3~ 30 Hz {-1dB
Separal %rB-OUI snd Main-In KIT ONLY
$499.00

$499.00

Send $5.00 for each assembly manual,
retfundable with order.
Monarchy Engineering. Inc.
380 Swift Avenus, Unit 21
South San Francisco. CA 34080
Visa or Mastarcharge acceptable.
e —— e o =
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¥ TRITEN

MOOSE™

National Semi LM396 is a 10A, T0W
regulator adjustable from 125V to
15V This new regulator has current
lirniting, thermal limiting and is
immune 1o blowout from overioad
and shorts. TO-3 package requires
only 2 external resistors to set output
voltage.

L M396 wnth specs 319.95

SUPER CAP

How about a One Farad (That's right,
1 Farad) cap for use as a reserve
power soufce for memory backup.
No more worrying about NICAD
charging times or fallures. Supercaps
supply up to 10mA for 30 seconds or
luA for approximately 1 week. Only
1% dia. x ¥~ tall. PC. mt. leads.

FAQOH105Z SV $10.50

REMOTE CONTROL
TRANSMITTER/
RECEIVER

LMi871/1872 chip set has the RF and
encode/decode for up to 6 channels
of analog or digital link! Never an
easier way to control toys. industrial
processes. security systems._..etc.
Low power for battery aperations
{6V). Interfaces with standard hobby
servos or control instruments.

LM1871/1872 set with specs..... 31595
D SUBMINIATURE
CONNECTORS

{Compare these prices!}
PLUGS 1.9 10-24 25-99
NEZ9P $195 $L75 5160
NAZ15P 235 2.10 1.50
NBZ25P 2.60 235 2.15
NCZ37P. 455 415 3.80
DDZ50P 5.65 5.15 465
SOCKETS 1-9 10.24 2599
NEZ9S $3.10 $275 $250
NAZI5S . 420 375 3.45
NBZ255 . 335 305 285
NCZ375s. 885 BOo0 735
NDZ50S. 165 1060 965

75808 N. 27th Avenue
Phoenix, Arizona §5021
ORDER TOLL FREE: 1-800-528-0183

{Order desk only)

TERMS 510,00 minienum ordee
Vi MC, BAC, Check, M.O. of LIPS COD.

US_Funds only, AZ resudents add 3% sales tan.

Prepad orders ower 350 shuppewg prepaid.

OTHERS: Add $3.00 shopng & handing,
Add 3LS0 lor CO.D. orders
Oumde U5, add 200,

CIRCLE 48 ON FREE INFORMATION CARD

TRS-80° DISCOUNT
T .
@ oiwrecT
e ok de
L ————
1-800-841-0860 rou rmur

MICRO MANAGEMENT
SYSTEMS INC.
DEPT.NO. 15

Downiown Plazo Shopping Center
15C Second Ave. S.W.
Colre George J1730

W2-ITIN0 Ga. Phone No.

Write For Feee Cololog

THEY TALK=—
_YOU LISTEN!

r-/ =
L BLAZING NEW TRAILS IN
ELECTRONICS SINCE 1949

iR COPPORANION 133000 Sim Povronct Magas il
Wi M. Coitmoray 41 34 OH 31 283 3504

PRICES GOOD UNTIL FEB. 28, 19682

Electronics Paperback Books

Quality Paperbacks at Affordable Prices
L CHECK OFF THE BOOKS YOU WANT

ELECTROHNIC TECHNOLOGY TODAY INC.
P.O. Box 8. Massapequa Park. NY 11762

|

Number o Boos orddns]
Tisled Price of fooks
Salet Tax [NV Siiie Parsadents onkyy

Shaeng 8nd Handing
(T5€ 1 0 2 boaks 795 each MME Bk}

TOTAL EMCLOSED :
Nary

Ackcirny

C Stais.

WWwWwW americanradiohistorv comm
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TOPAGCESSORE » MEMODWY &

NTERFACE

MICROFROCT SEDRY AMEE 0
IO 40 SE0E2130 N0Y Zeed BRID SN1E{BN 4 95
IB0h 951 SOBOA 430 It02AQnetl 30 41185 00w 45D

2502 a4 O8SA ETD D17 i3wees 280 4119 000w 410
oo K R B0 2114 20 ATRE KO-MTE M0
AT 1A S YL IT1ALE A% Bi53 Tag
BORGA BUPPORT OEVCES 2147 lasall  $4

S510 BB ANt SA DD WMIRC

3177 4% A TR0 A7 BT U L HY
ek I EIST 000 Bite eFF NI I3

2150 100 XY VEAD
s MM RTE 26
im 48 RN i
NIle 43D

16K RAM
EXPANSION &IT
For TRS- B Wadel | o« 1), Apple

LPACH 8/PROM B
o PET coMpuins
708 3930 1138 V1180 uc (8 pas P4 0C.2 (200mui815 W8

21133 1842 ll'-ll “ya Dot b Fow g et WM P12 A O g
Cl DCEXBOR JNTERPACE IC o

TALBIAZ M1 7P Millat L2 ER

TALEZ4Z 19 T4L32:) 149

TaL52a8

110 FLAITT 1W

2o mwwuwltnm.
EZQI70 3% Dupn Ol wnib LCD Dupiay

SP000F P, gt Woil Ohm M apmmp#t -
i Pothat S b Yo Ohm Rivbummac.

Latell et rell Wapln-(uin Mg iste o 40 83
Laring Lot b 520100, 0118, w K220 LA
Carrywng Cone biw 3P 10008 wre
Furia bt $F80 -2 Th
Pus for 514 1 e
H Puba lor AZ8100, 9110, o 3310 A

118 Q-
12
Gamprpie  $218 00
1]

Lo M JUMFER
100K vpbats WA RS KT
| a0 M-l 3400

-y 30 bho
DA LAY LY AP TOOL L e g - BTG . M0
DUAL WA WILAF. H-5 TRAF TOOL. Wiags T8 Mg | .
LN IVERSAL Bixrecompvion Praceeer Probopnd .. .
UNIYERSAL Mugrocaompn o Tiacer 1o Prupiosd

e and © User's Guiilss 570 00, wniar
hﬂhtlmuﬂmﬂ , Tarnn Coumongn Bans
Progroma_Bidgn Pricicel Bose wn,u Sy Canbidign
Banrt Proreme — Ataet Edion_ 114,58 Serma Comman Bumes Progsrma
= THE-B0 Lpvet @ Eiban_B14 90 Scuace snd [agenssag Bava Pre

Vidao Land Baph . 708, I..ccuvmmc-o\lﬂ._h&n Tha 58
Timt Appstic Sl Sunart @ Boalivah WE.BE. 1RE- 0 inawr
incing Bavt. 1..8710 80 TRE-BG inigmacang Boos 297108, Pregrammng
wnad intesttng the 1807 15 B8 0S54 Cagh Bavh _J13 B8 Micrs-
comgntge Provepr (Jo Bovaeal 014 00, I-80 M<roccmputer

Appic sy For Your PET IR BE P Pramar 1408, Tha §-100
Hmnmmﬂmm Yo Omm Comgratar 37 418,
A

5% Balhnn fllm
Resistors

BN ALL WALUE
A 10 10, 408
YW 10 1pr 50¢

ul.lnu JO
!ﬂl|i
Tas1B
pLIe ] ]
FalM L
TALRIRE
T4LE14Y
sl
T4 T

s TLE164

TALEYE2

e

o
AVAILASLE OM
wf O BT

== SUNTRONICS C0., mc.

12621 HENSHAW BOULEVARD
HAWTHORNE, CALIFORNLA 90250
R nic A" [V epedd lTR S o

I C W LA DUTHDE CALIPORM TOLL FREE
(213) 644-1149  1-800-421-577%
WA O dar Saurvernatn O thar 810 Tandd Money Oroar or Chack 1o
PG BOX 1957—Dwpl N, HAWTHOANL. CA BOIED Usa your
WISA of Maviecand iPiwere INchide oTpvain Soi4} Add S2.00
Foet e ol Readlng ty grihar. Caldoen s rasabam bod 8% 1ale 18a.
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ADVERTISING INDEX

RADIO-ELECTRONICS doss not assume
any responsibilily for errors that may
appear in the index below.

Free Information Number Page
58 ARG ks R e 118
17 Abs . 18
» Al Froducts... 26
11 Active Fleciraales ... %9

Advance Ellﬂudn......._......... .25
4 Adianced Computers o | lo-lll
1 Albis Fleciromies 38
45 Al EXect POl coinmssroiirrinronensrsssiinsnrian 125
28.41 Alpha Byte Stores. 18.27

k] Allex Elecivonics ., o [12
19 Amcrican Amlenna
Hibil Ancroas

. 15117
53 B& b Piecinion Dywascan Corpo.. oo 91

— Kaeel Bagta o )
12 Beckman-Elrciro yodects Group ...Cover 3
— Bulle1 Ebretronics = = 12
— Burtoa I’roduct Corp, = 104
42 Cambridze Learsing.. ... .12
—_ CIE (leveland [mtilule ol
Electvomics . 28-3]1
ol Chaney ﬂnllnin.. e cacer a1 S
- Clearvue Electromles . . 100
—_ {ommand I"vodeclons ... .. . 93.100
26 Comnmden tions Elecironles.. 2
- Compoweais Express . . 101
3 Compulec, e I
4 Compurer Periplwrais |nlimitgpd 124
40 Concord Flectromics ................. e 108
™ Control Elecizonics [nc_ coie....... .18
—_ Cosk’s Imstitwte of Elrciramics.. w98
63 Jsn Crysiahs . = s 94
- Dage Schentific Insitumenty ... 400
- Datn Service { OMPANTY —oiivemims. e 9B
- [Ngarth Corp o 101
2 Digi-Key Corp . 119
— E£du Cake 92
3o Electromics Book Ol 17
68 Elecironic Overseas Corplac ... 97
57 Flec iromic Specialisg e 9%
— Fhecironic Trchaolopy Tﬂdl" ........... 127
44 Eteo.. e 124
&1 Eisonis._ . 104
— Fanom —Comrber......ooccooonsimscoeinsspen. 127
T4 IR rrgaesscrmmessd = 2
-_ FordiamRadio 42,126
3 Formuls Intermanions] . ven oo, 106=107
A5 | iFejiGrea Wt - o= 101
Il Global Specisities ... 43
Global TV Eleciromics . ........ .98
49 Godbout Edrc lromies .. ... 104
- Grantham School of Engincering . o W)
Grove Faterprises Inc. oo oo . . 127
62 11al-Tromix 126
36 ey S L R i3
2 oA e 19-21,37.87
" Hitaehi Demshl .. . 44
- Information i P 100
16 teternational EReiromios ...oouveniinnne |18
-_— Jaranco Lo l14
15 JDR Microdevices . 122,123
5 Jameco Electroades v 102-103
-_ Jamescomm Publicationy ... ceeeniee, o 98
b Jemsen .. .. .18
[ 1) Kanlironics. - =3 . 94
M Keithdey ......... 16
56 Komac 124
43 1Mo i 114
—_ MeGer's Rudio 101
-_ Micro Managenwent Systema (e, 1
-— Mic Amociates 100,104
73 Miko's Imc . 108
- Aonarchy Engineering Inc.. v ivcocmen. 126
9 Mounimin West 14
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ELECTRONIC

COMPONENTS
Wholesale - Retail - O.EM.
L Amp TO-220 Voltage Regulators

PART » 124 25.99 100499 500 -
7805 B89 75 65 Call |
(LM3a0T-5)

7812 B9 75 65 for
{EM340T1

7815 89 75 .65 Quate
(LM340T-15)

7818 B89 75 65
{(LM30T-18)

5% Carbon Film Resistors
We siock alt 5% standard values benween 1
ohm and 1 Meg ohm

Y& watl

Package of 5 20
Package of 100 {cne value) 1.65
Packsge of 1000 {one value) 12.00
W wan

Pachage of 5 25
Pachage of 100 {one valuel 1.75
Package of 1000 {one valuel 1500

Sampler box conslsting ol 5 each o1 all 145
standard 5% values beiween 1 chm and §
Meg Ohm
¥4 wot sampler box
¥4 wart samplel box

$10.,00 minimum order -
Send for eurfulline catalogof I s, sockers,
capacitors. trim pots. diodes. bndges. LEDs.
Enclosures. switches. erystals. gte

"WESTLAND
ELECTRONICS, INC.

37387 Ford Rd.. Westland. MI 48185
- Toll Free Order Line —

22.00
27.00

1-800-521-0664
CIACLE 79 ON FREE INFOAMATION CARD
— NRi Schoots ... 3-11
— NTSE Schools oot 38-41
MNabih's Imc, 97
—_— Nﬂmmﬂ. .... P e L
hs) 0K, Machine & Toul Carp n
20 Umega Sales.........oo.ooonn iy
64 Pacific One Corp ... . 104
72 Pre.Tec . o P
66,67 Paia e 954,97
1l NoA. Philips . =i
[H Poly Pahs . ... 126
13 Priority One...cooeeiimmmnecee e 120-1T1
— RNJ Electronics InC i oon 104
[ Radio Shack oo . 10%
3 Ramsey Elecironics .. 113
Roadure ., - 1] ]
-_ SCR Elecironics . ! ]
T4 SMPInc ... - 18
-_ Sabadis Exporis . .. 100
23 Sabironics .. .3
52 HW Sams... . onionnn. e B9
70,50 Shure Brothers Inc. v o e i .. 8595
—_ Simphe Simon........ S—— I |
51 NA. Sear.. ...
k1] Solid Staie Sabes ..
» Samy Video Products.....
- Spacecosy) Revenrch ..
47 Suntronlcs...
1 Surplis Elecironics..
" Tomll lﬂt.‘.."....
16,17 Triplent, .
48 TrkTeh Inc........
-] YIZMigCo.....
— Weesi

79 Westland Lid.....«..


www.americanradiohistory.com

Now there's a
jind-held DMM

P

ligh enough to withstand acciden-
{ drops, destructive environments,
d input overloads — and still give
Fu superior Beckman performance.
The HD-100 from Beckman

& drop-proof, sealed against contam-

ination, and packed with overicad
protection. You won't find a more
rugged meter inside or out.
Drop-proof

mstructed of double-thick
thermoplastics, the HD-100 resists
damage even after repeated falls.
All components are heavy duty and
shock mounted.
Water- and
contamination-proof

The HD-100 is designed to keep
working even around dirt, heavy
grime and moisture.

The special o-ring seals,
ultrasonically-welded display window
and sealed input jacks protect the
internal electronics of the HD-100
from any source of contamination.
The HD-100 is sealed so tightly, it's
even waterproof.

Accidental overload
protection

All voltage inputs are protected
up to 1500 Vdc or 1000 Vrms, Cur-
rent ranges are protected to 2A/250V
with resistance ranges protected
to 600 Vde. Transient protection
extends up to 6KV for 10 micro-
seconds. _

WWwWw americanradiohistorv comm

More meter for

the money

For starters you get 2000 hours
of continuous use off a common 9V
transistor battery. You can run
in-circuit diode tests and check con-
tinuity. You even get a one year
warranty.

The 0.25% basic volt dc accu-
racy HD-100 serves you with 7 func-
tions and 29 ranges. With one simple
tumn of the single selector switch,
you can go directly to the function and
range you need. There's less chance
of error.

Feature for feature You can't
find a more dﬁpendable meter priced
at just $169 (U.S. only).

To locate your nearest distrib-
utor write Beckman Instruments, Inc.,
Instrumentation Products, 2500
Harbor Boulevard, Fullerton, CA
92634 or call (714) 993-8803.

BECKMVIAN

CIRCLE 22 ON FREE INFORMATION CARD
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ESCORT, WHISTLER, FOX, JR. MICROWAVE,
SUPER SNOOPER AND FUZZBUSTER ALL
COMPETED IN THE CONTEST.

ON APRIL24™ 1981 A PROFESSIONAL
INDEPENDENT TESTING LABORATW
PROVED K40 THE HIGHEST PERFORM
ADAR DETECTOR IN THE WORLD!

THE BRAND NEW K40 RADAR DETECTOR

USING A UNIQUE WAVE GUIDE COUPLED '
DIE CAST ANTENNA DETECTED X BAND :
RADAR AN AVERAGE OF 54 % FURTHER

THAN ALL OTHER DETECTORS AND 67%

FURTHER ON THE K BAND FREQUENCY.

3 HERE’S THE TEST*

THAT PROVED IT!

5 TEST RESITS )
MUTS K CETACT fR ; 4 /T’
o 255 MUES [\
ETORAT 2.30 MMEE )

Gk 228 MWES

BEL 259 MWES ¢
LTERCER TR AR IMLES ﬂ‘
KHETLER CAO00 L3 PUES

AMOTRGALS 130 MWES

¥ 035 IES

OUTPERFORMS ESCORT
THE K40 OUTPERFORMED THE
ESCORT 17% ON K-BAND AND

34% ON X-BAND. THE K40 AVER-
AGED 28% MORE DISTANCE THAN
ESCORT AND 60% FURTHER THAN
ALl OTHERS COMBINED.

IT COSTS MORE BECAUSE
IT'S MADE BETTER! :

DOUBLE GUARANTEE

GUARANTEE 1: We're 30 convinced gur K40
Radar Datector will Intercept Pollce Radar Better
Than Any Commercial Radar Device, we'll allow
you o tesi our K40 in your car lor 7 days .. . if not
satisfiad with its performance, refurn to your K40
dealer who insialied it fora prompt and ru¥| refund,

GUARANTEE 1I: Uncondtionally guaranieed tor
12 montha Guaranieed a0®nst crackng, chipding of
rustmg. Guarantesd mechaniCal fature. Guars
anteed aganst ferluri. Mo exciusions. o
gimimacks. For 8 FULL 12 MONTHS

vo- Sold exclusively by 3500

CALL 800-323-5608
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FOR THE DEALER NEAREST YOU.

CB Dealers throughout the U.S, & €anada.
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