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New GPS Series: Tek sets
the pace with SmartCursors’
and push-button ease.

Work faster, smarter, with two new
general purpose scopes from

ektronix. The four-channel, 100 MHz
2246 and 2245 set the new, fasi pace for
measurements at the bench or in the
field. They're easy to use and afford, by
design.

On top: the 2246 with exclusive
integrated push-button measure-
ments. Measurements are accessed
through easy, pop-up menus and imple-
mented at the touch of a button. Mea-
sung peak volts, peak-lo-peak, *peak,
dc volls and gated volls with new hands-
off convenience and on-screen readout
of values.

SmartCursors ™ irack voltmeter mea-
surerments in the 2246 and visually indi-
cate where ground and trigger levels are
located. Or use ¢cursors in the manual
mode for immediate. effortless measure-
ment of wavelorm parameters.

Both scopes build on performance
you haven't seen at the bandwidth or
prices. Lab grade features include
sweep speeds to 2 ns/div. verlical sen-
sitivity of 2 mV/div at full bandwidth for
low-level signal capture. Plus trigger

Copyright © 1988, Tekron. Inc. AN rghts reserved TTA-489

Features 2246 2245
Bandwidth 100 MH2 100 MH2

No. ot Channels 4 4

Scaie Factor Readout Yes Yes
SmartCursors™ Yes No

Volis Cursors Yes ¥ No

Time Cursors Yes No_
Voltmeter Yes No

Verlical Sensilnaty 2 mvidiv 2 mviidiv
Max. Sweep Speed 2nsidiv 2nsidiv
VertHor Accuracy 2% 2% B
Trigger Modes Auto Levet, Auto. Norm. TV Field, TV Line. Single Sweep
Trigger Level Readout Yes No
V_V_elghl_ 6.1 kg (;1_kg
\LVarranl_y 3-year on pans and labor including CHT
Price $2400 $1875

sensitivity 10 0 25 div al 50 MHz. 10 0.5
div at 150 MHz.

Accuracy is excellent; 2% at vertical,
2% athonzontal. And four-channel
capabilty includes two channels
optimized for logic signals.

Best of all, high performance

comes with unmatched
convenience. You can
see it and feel it

responsive contrels and simple front-
panel design, in extensive on-screen
scale factor readouts, and In
simplified trigger operation that inciudes
Teks Auto Level mode for automatic trig-
(gjen‘ngeon any signal. Stant to finish, the
PS Series saves steps and simplifies
lasks.

Get out in front! Call toll-free today
to order, to get more detalls or a vid-
eolape demonstration.

1-800-433-2323
tn Oregon, call coilect 1-627-9000
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Featuring four chan-
nels. flexible triggering.
extensive CAT readouts
and push-button ease
of use. the new Tek
2246 {left) and 2245
fabove) bring high-qual-
ly, low-cost analysis to
diverse applications In
digital desegn, lield ser-
vice and manufaciunng.

Tektronix

TORMAT TED 10 ENCELLENCE

CIRCLE 92 ON FREE INFORMATION CARD
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BUILD THIS 41 CLOSED-CAPTION DECODER RADIO
This decoder brings the full enjoyment of TV
to the hearing-impaired. And it brings Line-21 60, THEEARADAYS OF

RADIO
:e:g;?‘?;ltocitfe;r:r;yone. The second in a series of
§ occasional articles that take
49 LATCHING CONTINUITY TESTER a nostalgic look back at the
Now you ¢an find those intermillent shorts early days of radlo and
and opens easily. electronics.
Eldon L. Knight Martin Clifford.

55 EPROM PROGRAMMER
Part 2. Here’s a low-cost programmer that lets
you get started with EPROM projects. It

76  ANTIQUE RADIOS
Restoring AC/DC radios—

: useful hints.
programs all popular devices. - !
Lubomir B. Sawkiw Richard D. Fitch
65 PC SERVICE 80 COMMUNICATIONS
Use our exclusive direct-etch foil patterns to CORNER
make circuit boards for the EPROM Privacy for amateur radio?
prograrmmmer and continuity tester. Controlled repealer access

Herb Friedman

TECHNOLOGY 6 VIDEO NEWS
Inside the fast-changing video scene. COMPUTERS

David Lachenbruch foliowing COMPUTER DIGEST

51 INSIDE THE TELEPHONE paze 88 Tape backup, No-frills
Part 2. A look at the technology we often take modem, Schmilt-trigger
for granted. design, and more.
Rudolf Graf and Calvin Graf EQUIPMENT

70 SATELLITE TV REPORTS
Ku reception on a budget.
Bob Cooper, r. 26  Rabbit Systems VCR Rabbit

74 ROBOTICS Sl.gl'lq'll Distribution SYSIEm
Simple vision systems for robots. L —
Mark J. Robillard LN

CIRCUITS AND 38 NEW IDEAS 104 Advertising and Sales Offices

COMPONENTS A simple light-seeking robot.

104 Adverlising Index
46 TV DESCRAMBLING

Part 5. Descrambling the S5AV! sysiem. S
Rudolf and William Sheets 105 Free information Card

63 HOW TO DESIGN OSCILLATOR CIRCUITS 10 Letters
Part 5. Crystal-controlled oscillator circuils. 85 Mkl Canrer
Joseph |. Carr

31 New Producis
4  What’s News
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If you watch TV, you're undoubtedly fa- |
miliar with the phrase, “Closed-captioned
for the hearing impaired.” You may not,
however, be familiar with closed-caption-
ing itself, or the lechnology behind it. So build a decoder yourseltand
find out what you've been missing and what closed-captioning is all
about,

You don’t have to be hearing-impaired to use the decoder, Closed
captions can be an excellent educational tool. The unit also decodes
Line-2t teletext, which offers such information as news updates and
sports scores. To find out more about closed-captioning and how to
build your own decoder, turn to page 41.

NEXT MONTH

THE DECEMBER ISSUE IS
ON SALE NOVEMBER 1

BUILD THE R-E ROBOT
An exciting project that describes how to design and build a
very sophisticated roboi.

BUILD A CLOSED-CAPTION DECODER
Part 2. We include complete construction details,

SATELLITE-TV SIGNAL SCRAMBLING
Part 6. Three descrambler circuits you can build for the gated-
sync, outband, and sinewave scrambling systems.

TOUCH-TONE ENCODING AND DECODING
How to use DTMF signals for control.

COMPUTERS AS TEST INSTRUMENTS
How the computer is becoming a tool on the workbench.

COMPUTERS AS DESIGN TOOLS
New computer software streamlines electronics design.

As @ senvice 10 maders, AADKD-ELECTRONICS publiahes lable plans or Nk t relaling o it
lechragees and scenthc and | devetopments Because of poasbe vanances in the qualily and

matenats 8 workmanship usad b, readers. RADIO-ELECTRONICS disclaims any responsibelty %00 the sale mnd proper
funciioning of mader-buill proyecis based upon OF from plans or published In this MAGAZ I

Since some of wamhRADIO-ElECTFONICSMreIJM 1o & b coverad Dy LS. patents,

RADOELECTRON%&&MwWthMmel of such paients by the usmg, or seting ol any such
SQuIpment O Circultry, and SugoRSIs B Anyone INEesisd W Such PO condull § palant atiomey
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NEW!

Lower Price
Scanners

Communications Electronics,
the world's largest distributor of radio
scanners, Introduces new lower prices
to celebrate our 15th apniversary.

Regency? MX7000-GR

List price $699.95/CE price $460.05

f0-Band, 20 Channael ® Crysieliess @ AC/DC
Frequency range: 25-550 MNz conlinuous coverage
and 500 MHE to 1.3 GHz conlinuous coverage
The Regency MX7000 scanner lels you monitor
Miitary, Space Satallites, Government, Railroed.
Justice Department, State Department, Fish &
Gama. Immigration, Marine, Police end Fire Depart-
ments, Broadcast Studio Transmitter Links. Aeror
naeutical AM band, Aero Navigation. Paramedics,
Amateur Radio, plus thousands of Olher radio
fraquencies mosl scannars can't Pick up. The
Regency MXT000 B the perlect scanner torecelve
the excHing 1.2 GHz amateus radio band.

Regency® Z60-GR
List price $299.95/CE price $179.95/SPECIAL
80 Chennel 8 No-crystal scennar
Bandx: 3050, 88-108, 118- 138, 144-174, 440-512 MWL
The Regency ZBO covears all the public service
bands Plus aircraft and FM music for & torat of
eight bands. The Z60 also teatures an alanmm
clock and priority control as well as AC/DC
operation. Qrder today.

Regency® Z45-GR

List price $250.95/CE price $159.95/SPECIAL
7-Band, 45 Chennei @ No-crysisi scenner
Bands: 30-50. 115- 138 144-174, 440-512 yiHz

The Regency 245 i very similar to the 260 model
liated above however il does nol have the commer
cial FM broadcast band. The Za5, now al a
spacial price from Communications Electronice

Regency® RH250B-GR

List price 5659 .00/CE price $329.95/SPECIAL
10 Channei @ 28 waill Transceiver ® Priorily
The Regency RH2508is a ten-channel VHF land
mobile iransceiver designed to cover any fre-
quency between 150 to 162 MHZ. Since this
radio is synthesized, no expensive crystals are
needsd to store up 1o ten lreduencies without
battery backup. All radios come with CTCSS 1one
and scanning capabilities. A monitor and
night/day switch is aiso standard. This trans
ceiver @ven has a priority function. The RH250
makes an ideal radio for any police or fire
department volunteer because of is low cost
and high perdormance. A 60 Watt VHF 150-162
MHz version cailed the RH800B Is available
lor$454.95. A UHF 15 walt varsion of this radlo
called the RU1 508 is also available and covers
450-482 MHZ. but the cost is $449.95,

NEW! Bearcat® 50XL-GR

List price $199.95/CE Price $114.95/SPECIAL
10-8and, 10 Channae! @ Handhaid ner

NEW! Scanner Frequency Listings
The new Fox scanner Irequency directoniea will help
you find all the acthon your scanner Can isten 10. Thosa
e [isLiN08 InClude Dolice. fire. ambulances & rascus
2quads. local government private pokca A¥NCeS.
hoapitals, emargancy madical channsls, news media,
torastry radio 3erice, raroads, weather stations, redie
COMMON carriers, ATAT mobile telephone, uliity com-
panies genersl mobile radic service. maring Mo
sarveca, taxi Cab COMPANndes Tow fruck compan«es,
trucking companies. business repeaters, butnass radio
(simpiex) lecerdl government, lunaral direcions, vet-
efinariana. buses. awcrait, apece salellitles, ametsur
radho, broadcasievs and more. Fox frequency istings
feature catl ietier Chone re erance as willas siphabetical
1isting by licensee name. police codes and Mgasls. Al
Fox directonas 8re $14.95 each Plus 53.00 shipding.
Stale of Alasks-RALO19-1; State of Arzona-RALO25-1;
Baltimore, MD/Washington, OC-RLD24-1; Bulialo. NYF
Erle, PA-RLDO9-2; Chicago, IL-RLO4-1: Cincinnati
Dayton, OH-ALDOS-2; Cleveiand, OH-RLO1T-1; Colum-
bus, OH-RLDO3-2; Dalias/Ft Worth, TX-RLO13-1:
Denver/Colorade Springs, CO-RLO27-1; Detroit, MYy
Windsor, ON-RLOOS-3. Fort wayne. [N/Lima, OH-
ALDO1-1; HaewaiGuam-RLO15-1; Houstan, TX=
RLD23-1; Indianapoks, IN-RLO22-1: Kansas City, MOy
K5-RLO11-2; Long Istand, NY-RLO26-1; | oa Angeles,
CA=RLO18-1; Loumville/LexinQicn. Ky-RLDOT-1; Mik
waukes, Wi/¥aukegan IL-R1D21-1; Minneapolis/St.
Paul MN-RLD10-2; Nevada/E. Centra) CA-RLO28-1;
Oklahoma Ciy/Lawton, OK-RLDOS-2, Crlando/Caytona
Beach., FL-ALO12-1; Pittsburgh, PAYWheeling, Wv-
RLO29-1; Rochester/Syracuss. NY-RLD20-1; San
Diego, CA-RLO1B-1; Tampa/St. Petersburg, FL-
RALDOA-2; Tolada, OH-RLOO02-3. N aw editions sre being
added manthly. FOr gn sree nol shown 4bove call Fox at
B00-543-7892. In Ohio call 80G-521-2513.

NEW! Regency® HX1500-GR
Liat price $369.95/CE price $239.95

11-Band, 35 Channel @ Hendheid/Portable
Saarch ® Lockaut & Priority o Bank Belact
Sidelit iiquid crystal dispiey 8 EAROM Memory
Direct Chennel Access Faature ® Bcan delay
Banda 29-54, 118:- 134 144-174, $06:420, $40-512 MHZ
The new handhald Regency HX1500 scanner Is
lully keyboard programmable for the ultimate In
versathity. You can scan up 10 55 channels at the
same time inCluding the AM aincratt band. The LCD
display 18 aven sidelit for nkght use. Includes belt
clip, flexible antenna and earPhone. Operateson 8
1.2 Voit rechargeabla Ni-cad batteries{not included).
Be sure 1o order batteriss and battery cherger from
accessory listin this ad.

Bearcat® 100XL-GR

Liat price $349.95/CE price $203.85/SPECIAL
P-Band; 18 Channat 8 Priority & Scen Datey
Swarch ® Limit @ Hold 8 Lockout ® AC/DC
Fraquency ranQe: 30-50, F158-T74, 406-512 MHZ
The works's first no-Crysial handheld scannar now has
8 LCD channsl diabiay with backlight for low ligh! use
and pircratt band coverage at the same low price. Size s
1% x 7%” x 2% The Bearce! 100XL has wide iréguency
coverage 1hat ncludes ali public service bands {Low.
High, UHF and *T" bands), the AM aircralt band. the 2-
mater and 70 cm. amateur banda. plus military and
federsl nment frequencies. Weow. whal 8 snnerd
Inciu i1 our low CE price is a aturdy carrying case,
earphone, battery chargerfAC adsDter. slx AA nbcad
battenas and flexible anteénng Order YOUr sCanndr now.

Bearcat® 210XW-GR

List price $339.95/CE Price $209.95/SPECIAL
8-Band, 20 Chennael) 8 No-cryslel scennar
Automatic Waathar @ Search/Scan ® AC/DC
Frequency range: 30-50, 136-174, 408-512 MHZ
The new Bearcal 210XWia anadvanced third generation
scannar with Greal performance al a low CE price.

NEW! Bearcat® 145XL-GR
List price $179 95/CE price $102.95/SPECIAL
10 Band, 18 chennel ¢ AC/DC ® inntent Wasthar

Bends 20.7-54, 136-174, 406-512 MHL

The Uniden Bearcat S0XL is an economical,
hand-held scanner with 1D channels covering
tenirequency bands. It features a keyboard I0Ck
switch o prevent accidenlal entry and more,
Also order part # BP50 which isarechargeable
battery pack for 514.95, a plug-in wall charger,
part # AD3 00 for $14.95, a camying case part #
VG001 for $14.95 and alse order optional
cigarette lighier cable part & PSO01 for $14.95.

Ragency
RMH250

Freq ¥ range” 20-54. 138-174. 420-572 MHZ

The Searcat 145XL makes & great firs] scanner. It low
cost and Mgh perormancelets you near all the setion with
the touch of & key. Crder your scannar from CE loday.

TEST ANY SCANNER
Tesl any scannet purchased Mom Communications
Elactrenles”™ 10 31 days bators you decide 1o neep I H fos
&Ny 4300 YOU 8re nol COMElsiaty satsfued return i n
onginal contiion wih all parts in 31 dmys. lor 8 prompt
relund eras Shipping/ handhing cherGes Bnd jebats credite),

Ragency
MHX1 500

=

Ragency
MX7000

WWWwW americanradiohistory comm

NEW! Bearcat® 800XLT-GR
List prica $499 95/CE price $317.85
12-Band, 40 Channel ¢ Mo-ctysiat dcenner
Priority control @ Seerch/Scen ® AC/DC
Bands: 20-54. T18-174, 406-512, 808-912 MHL
The Uniden OGXL T recerves 40 channals i two banks
5cans 18 channels por sacond SzePW” x4n™x12%."
OTHER RADIOB AND ACCESSORIES
Panpsonic RFE2600-GA Shortwave M. 37995
ADOS-GA Uniden Remots mouni Pader Oetector. .. § 12885
RDSS-GRA Uarden Viads mount Radar Owtector. ... 59885
RDU-QR Uniden * Pasapor Biee Aacar Oetectos ... 3190.95
BC-WA-GR Bearcal Weather Apa”™ . 34998
DX1000-GR Besrcar ahortwires recotver BALE . 534505

PC22-GR Unig ta mounrt CB 1 ... 38985
PCSS-GR Unicen mobde mount CB transceiver.. . 350,85
R1060-G R Repancy 10 channed scennes SALE .. 392 95
MX3000-GR Reg ¥ 30 ch A k22908

XL158-GR Regancy 10 channad Sclnmes ... .. $139.95
UC102-GA Regency VHF 2 ch 1 walt traneciere: . $124 9%

P1405-0R Regency S amp reg. bRy, ., 389 05
PA12-QR Regency 12 amp reg pows: sufiply. .. 518485
MAZ 58 GR Dvoprin charges lor HX1 2008 HX1500. .. 584 95
MASY8-GR Wall charget bor HX1500 scanner..... 51498
MAS16-GR Carrying case tor HITB00 scannad. ... $14.90
MAZS7-G A Cigarets hghtar corafar HX12A1800 . 319.95
MADI7-GA NrCed battery pack for HX1200. .- ... §34.95
SAMXTEOE-G A Sve mag), tor MXTOO0 S MXS000 ... 31855
SNIM XION0-G K Barvice man kor Aegency KOO0, 31095

B-4-GR 1.2 V AAA Nr-Cadd batteries [sel of loud . ... a5
B-3.GR 1.2 ¥V AA NrCad batienss i34 of wgnh .,
FB-E-GRFrequency Dinsctory for Esstern WS A . ... 314 95

FB-W-GR Frequency Diteciony fos Western LA .. 314,95
ASD-GR A Scan Dimmctory .. 514585
SRFGA Survival Rado Froguency Diectory ... ... 51495
TSG-GR"Top Sectst” Regutry of U B Gowt Frem ... 31485
THEAGR Technues lor Intercephng Comm | M4Rs
RAF-QR Rabmed irequency Ginectony, ......... 1495
CIE-GRA Covert Agenct Elacl E pping ... 514.95
ABO-GR Magnet mount mobsde scanner aManna .. $35.85
ATO-GRA Base stafion scannst antenna .. $35.95
USAMM-GR Mag mount VHF/UHF aniw' 12" cabie .. $3995
USAK-GR " hobs mount YHFAJHE st wf 17 cabie .. 335 95
USATLM-OR Trunk bp mount YHF/UHF #ntenne. ... $35.95

A 5100 shppING for a5 BCoe 30w ordered it the same tima,
A 312,00 ghipping pet shorware reCemver
Add 37 .00 shipping per acanner urd $3.00 par antenna

BUY WITH CONFIDENCE

To gat the testest delivery from CE of anty scanner,
send o phone your order directly to pur Scannér
Oisinbution Center™ Michigan residents pease add 4%
sales tax of supply Your tax LD. number. Written pur-
chase arders are scoepted irom S8pPfoved governman|
agencios g moat welt rated tirms o1 5 10% surcharge
for net 10 bilkng. All saies are subject 1g availability,
acceptance and varfication. Al sales on accessofias
are hnal Prices, terma and spactications are subject le
changa without notice. Al prices are In L8, dollsrs. Qut
o stock ilemawili be placed on backorder sutomatiCalty
unleas CE I8 inatrucied ditferantly. A 35.0¢ additional
handilng fee will be charged for &ll orders with &
merchandise total under £50.00. Shipments are F.0.B.
Ann Arbor, Michigan. No COD's. Mos$t products thal we
sell have B manufacturers worrdnty. Free COpies of
warrsnties on these products are available ofior 1o
purchase by writing to CE. Non-Centiffed checks reQuire
bank cienranca. Not responsibie Tor typographical errors.

Mall orders to: Communications Electron-
ics Box 1045, Ann Arbor, Michigan 48106
U.S.A Add $7.00 per scanner for AP.&/U.P.S.
ground shipging and handling In the continental
U.8. A For Canada, Puerto Rico, Hawail, Alaska.
or APQ/FPO dslivery, shipping charges are
ihrge times continental U.S. rates. f youhave a
Discover, Visa or Master Card, you maycall and
piace a credit card order. Order tolkfree In the
U.8. Dial BOO-USA-SCAN. In Canada, order lotl-
trae by calling 8§00-221-3475. wUl Telex any-
time, dial 67 1-0155. If you are outsida the U.S.
of in Michlgan dial 313-973-8888. Ordertoday.
Scanner Dtribution Cenler™ and CE logos ere irade-
marks of Communications Electronics inc.

t B s & reg o 1rad i of Unden Corporation
tRegency b mreg d trad vk of Hagency E b
Inc. AD ¢070208-GR

Copyright & 1888 Communications Electronics lnc

For creditcard orders call

1-800-USA-SCAN

‘-COMMUNICATIONS

ELECTRONICS INC.
Consumaer Products Division
PO Box 1045 O Ann Arbor, Michigan 481061045 U.5 A

CaliBO0-USA-SCANGroutside U8 4. 313-973-58088
CIRCLE 79 ON FREE INFORMATION CARD
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WHAT’S NEWS

Kodak claims quantum leap in new imaging sensor

Eastman Kodak Co. scientists re-
port development of a solid-state
monochrome imaging sensor ca-
pable of imaging 1.4 million indi-
vidual picture elements (pixels.)
The picture element size is only 6.8
microns—about one-tenth the
width of a human hair. That makes
it possible to put the megapixel

_sensor on a 6 X 9 millimeter chip,

which formerly held only about
250,000 conventional pixels. The
breakthrough is due to a revolu-
tionary new design—now in the
process of being patented—that
uses only half as many transistor
gates per imaging cell as do pres-
ent sensors.

A major challenge facing the re-
search team was to achieve the ul-
tra-clean processing techniques
necessary in manufacturing so
small a chip. In a memory chip of
the same size a few spare cells can
be added to substitute for defec-
tive ones, but each cell in an imag-
ing chip is “part of the picture,”
and a microscopic speck of dust
shows up like a boulder.

KODAK'S NEW MONOCROME CCD SEN-
SOR. shown at the lell of the circuit board,
has a rescdulion of t.4 million pixels.

The first commercial application
of the new chip will be a camera
produced by Kodak subsidiary
Videk, a company formed to serve
the machine vision market. The
new camera will be used for both
advanced scientific and industrial
applications.

while the first application of the
sensor technology fs for limited,
specialized uses, a Kodak
spokesman says that “it may well
one day find application in profes-
sional and consumer products.’

U. S. trade organizations join
forces in Japan

The American flectronics
Association (AEA) and the
Flectronic Industries Association
{EIA), the two largest American
electronics trade associations,
merged their Tokyo offices into a
single L. S. electronics industry fa-
cility as of last July 1. The goal of
the new entlty, now called the U.
S. Electronlcs Industry Japan Of-
fice, is lo improve the environ-
ment for all U. S. electronics
companies doing business in or
with Japan.

A “galloping negative trade bal-
ance” between the United States
and lapan was cited as one of the

reasons for the cooperative effort.
"I 1980, U.S./lapan trade in elec-
tronic products and services re-
sulted in a deficit of $3.9 billion. In
1985, it was $17.6 billion,” reports
AEA president ). Richard lverson.

Zenith gives top award to stereo
TV inventor

The Robert Adler Technical Ex-
cellence Award of the Zenith
Electronics Corp. was awarded to
company scientist Carl G. Eilers at
Zenith's annual Inventors’ Ban-
quet. He is a co-inventor of two
broadcast industry standards—
stereo-TV sound and stereo-FM ra-
dio broadcasting technology.
Eilers, manager of systems re-
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search and development for color
televison, headed the group that
developed Zenith’s MTS (multi-
channel TV Sound) stereo-TV
transmission system. Mote than
250 U.S. TV stations have begun
using the Zenith system since ster-
eo-TV broadcasting was approved
in March 1984, That number is ex-
pected to double by the end of
next year.

New heart-rate monitor
operates like radar

A device for remotely measuring
human heart and respiration rates
works by reflecting electronic
waves off the subject’s chest in a
fashion similar to that of radar. The
device, just patented by RCA, di-
rects two microwave beams of dif-
ferent frequencies toward the
person being examined. Those
beams are reflected back and re-
corded.

Since low-frequency signals
penetrate the body to a greater
depth than high-frequency ones,
signals coming from different
depths of the human body can be
distinguished. The high-frequen-
cy signal is used to measure respi-
ration rate, while the low-frequen-
cy one measures heart rate. The
strength of the signals is well be-
low the safety limits recom-
mended by the American National
Standards Institute.

Since the device is wireless and
can operate up to eight feet from
the person observed, it requires
no attachments to the body. No
clothing need be removed and
there is no disturbance of the sub-
ject’s freedom of movement.

The unitis expected to be useful
for checking the heart and lung
performance of astronauts, pilots,
and other military personnel in
training. An early version of the
instrument is now being tested by
the U.5. Army, which sponsored
its development. R-E
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New and Used Eiectronic Test EQuipmant
Sales ® Service # Renial & Lessing

4RI Oscilloscopes with Component Tester &3nansy

HM 204-2 DC 1o 20mHz $628.00

HM 203-b DC to 20MHz $489.00 e e LI HM 605 oc to 60 MH2 3899.00
# Rectangular screen. Intermnsl graticule & Daflection: BmViicm to 20M/cm & Componanl Tester
BX10cm Y-Magnification x 5 & Dallaction: SmV/cm to 20W/em
# Deflaction: SmV/cm to 20V/cm # Timebasa: 0.1 us/cm 0 0.5s/cm ¥-Magnlificatlon x 5
# Timabsse: 0.5us/cm to 0.2s/cm X-Magnification x 10 & Y-Oulput from Ch.) or Ch.Il:
X-Magnification x 10 # Swaap delsy: 100 ns 0o 0.1 & =z 4% mV¥/fcm Into 50 53.

& Component Tester s Callbrator: square-wave generalor, & Timebase: 50ns/cm lo 1 s/em

Test voltage: max. B.5¥rms (cpen circuit) =1 kHZ/1MHz switchable. risefime<5Sns, X-Magnlfication x 10

Test current: max 24mA rma (shorted) 1or prote combensation, oulput vattages: & Sweap delay: 100ns to 0.18.

0.2V and 2V £ 1%,

HM 205 $799.00

Real-time - See 203-b
Specifications

Digital Storage

# Operating modes: Refresh 8nd Single whh Reset {(In¢l. LED
Indication for Ready}. Hotd Ch.l, HoldCh.ll. 1024x8 bt for each chan.
Sample rate: max. 100kHE Resclution: vertical 28 pte/cm, horiz,

100 pts/cm
& Optlon: Interface for Plotter. Modular
» Componant Tester System 8000

HM 208 $2.380.00 | ATTACHES TO ALL HAMEG SCOPES ON THIS PAGE!
HM 208-| $2.860.00

HM 8001 2 BAY Mainframe $228.00
{with IEEE Intertace)
- Cobis HM 8002 4 BAY Mainframe call SOON
Real-time - See 203-6 | ym 8011-2  Digital Multimeter 4% digits 298.00
Digital Storage Specifications KM 8014 Milli Ohm Meter 298.00
s Operaling modes: XY, Roll, Retresh, Single {LED ind.). Hoid chl, | HM 8021-2 Counter, 0.1Hz-1GHz 324.00
Hold £h.it. Plot | and Piot )l with read-out check on screen, backing HM 8027 Distortion Meter 248.00
storage. Dol Jolning button. 2 x 1024 x Bbit tor each ch. HM 8030-2 Function Gen. 0.1Hz-1MHz 288.00
R L o311 Jas e =T a1 11MNE03 Sine Wave Gen. 20Hz-20MHz  208.00
* Plotter output: vertical 0.1V/cm, horizontal 0.1W/cm. HM 8035 Pulse Gen?rator, 2Hz-20MHz 453.00
Output impead.: 10001 each. Pentitt: TTL/CMOS compat HM 8037 Low Dist. Sine Gen. 5Hz-50kHz 248.00
Output speed rate: 5-10-20/10-20-40 s/cm. HM BO40 Triple Power Supply 218.00
& Option: Lithlum battery for memory backup. HM 8045 Oscilloscope Calibrator 378.00
CIRCLE 126 ON FREE INFORMATION CARD

CALL US TOLL FREE ::;“.' 2:;:" ‘ 3?:,0:;:;“_"“0 moms-:m::i;

1 -800-732-3457 ® Maney Qrder — $251.00 to 500,00 | 3630

B Check L $501.00 to $730.00 . . 3850

IN CALIFORMNIA TOLL FREE $751.00 to $1000 .$12.50

1 1 '800'272"4225 over $100000 . $1500/1000

Prices subject to change without notice.
RAG ELECTRONICS, INC. /21418 Parthenia Street/ Canoga Park, CA91304/ 1-818-998-6500
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VIDEO
NEWS

¢ More camcorders. This year's hottest
product is the camera-recorder combination, or
camcorder. It's avallable in three different formats
{8mm, VHS, and VHS-C). Manufacturers are
choosing up sides, and it's obvious that the VHS
group is engaged in a boycott of the upstart 8mm
format. Under pressure from JVC, which
invented VHS, most of the group has endorsed
VHS-C rather than 8mm as their miniaturized
format. But some manufacturers are hedging
their bets. Matsushita, which owns both
Panasonic and Quasar, is making 8mm equipment
for Eastman Kodak as well as a very lightweight
8Smm camcorder for Olympus. Hitachi 1s
manufacturing 8min camcorders for Minolta and
Pentax. Neither manufacturer sells 8mm
equipment under its own brand name.

The photography marketers are also hedging
their bets. Some are selling multiple formats.
Pentax is flelding both the full-sized VHS and
8mm camcorders; Minolta went whole hog and is
marketing units in all three formats.

The little 8mm camcorder that Matsushita
makes for Olympus is quite impressive. It welghs
only 3.3 pounds and has autofocus, a solid-state
CCD plekup, and all the other goodies. The
Hitachi-made versions for Minolta and Pentax
also look like winners, weighing just 3.08 pounds
for the Minolta and 3.2 pounds for the Pentax;
both units feature MOS pickup, autofocus, and
more.

The Minolta VHS-C compact unit is the first
VHS-C machine to be shown that wasn't
completely manufactured by JVC. The recorder
section is a JVC product, but the camera portion
1z made by Minolta. Instead of the solid-state
plckup used in the completely JVC-made units,
the Minolta camcorder has a Saticon tube and
welghs a relatively heavy 4.4 pounds; by
comparisor, a JVC VHS-C camcorder weighs 2.9
pounds.

® Vidiwall. That's the name of the show-
stealer in London's hit musical, “Chess.” While a
musical about a chess championship seems
unlikely, its “star” is even more unusual. It's a
matrix of 84 larde-screen television sets,

weighing a total of 3.8 tons. Vidiwall is suspended
at center stage, above the actors. In addition, two
32-set banks of televisions are set up at the left
and right of the stage. That makes for 128 TV-
screens in all. The producers were forced to
reduce the number of screens 1o E28 because the
video was upstaging the “other” actors.

Programing is provided by s8ix Laserdisc
players as well as by six on-stage cameras. Glass
Laserdiscs, rather than the familiar plastic ones,
are used as the material 1s continuously updated
during the run of the show.

All of the TV screens are perfectly color-
matched. That leads to one of the ahow's major
problems. If one of the seta fails, its replacement
must be matched to preserve the color harmony.

Vidiwall was built by Philips. There i8 no word
on when or {f the show will open in New York,
but if it does, it 18 likely that PAL equipment will
still be used due to that system's better color
consistency.

® VCR prices falling again. Armid all the talk
about the rise in the price of the Yen against the
Dollar, hiave you wondered why VCR and color-TV
prices haven't risen noticeably? Many people
have, but the explanation is relatively simple. In
the case of VCR's, the Japanese are building them
faster than they can be sold, even in today’s
booming markst, and this surnmer nearly
3,000,000 unsold units accumulated in US.
warehouses.

At the same time, the Japanese improved their
efficlency and worked mightily to keep costs
down. The result was that while the Yen's value
againat the Dollar increased by about one-third,
the factory costs of VCR's were up only about five
percent or so. Competition among the more-
than-80 VCR brands here also tended to push
prices down.

Generally speaking, the same factors have kept
the price of color TV-sets depressed. Additionally,
many Japanese manufacturers assemble their
sets8 in other countries, including the U.S. The .
result is that production costs are not as closely
tied to fluctuations in the value of the Yen and

therefore remained more stable. R-E
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SAVE 50% ON

FLUKE] DMM’S

——

WITH PURCHASE OF

TIME ou
DD M'S FROM THE
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Tektronix: OSCILLOSCOPES
FROM JOSEPH ELECTRONICS

BLY-THE LEADIN
ING[INST IMENT DISTRIBUTOR!

ey, PSSR

NEW CRT READOUT 100 MHz FOUR-CHANNEL SCOPES

Modkel 2245 $1;875

Azreql price breakthrough in lob-grade scopes from Tekironix
The 2246 and 2245 both feature; » Scale toctor reodout

» 2mvidivision verticol sensitivity » 2% verficol and horizontal
accuracy » Four verhcal Inputs » 3-year warnanty.

The 2244 alsc fechures » Pop-up menus ot the touch of a button
» On-screen voltage, ond tme and frigoer-level readouts

» Exchusive Smart Cursorns™ trock voltoge measurements.

vocel 2246 92,400

FAMOUS TEK 2200 SERIES 60/100MHz DUAL-CHANNEL SCOPES

tirmerimuitimeter on 2234,

somn 22134 31,275
somr 22154 91,525

The &0MHz 22134, 22154 and 100MHz 2235 and 2234 aie
Industry leaders 1or wolue and perormaonce » 2mvidvision
varticol sansitivity ® Acvanced iggering for stobie disploys
)Y operation » 3-year waranty = Dual-time base celayed-
sweep measurements (2tb. on 22134 » integrated counter/

~oome 2235 91,575
*100MHz 223652,650

BUY ANY TEKTRONIX SCOPE ABOVE AND SAVE 50% ON ANY FLUKE DMM BELOW.
LIMIT ONE DMM PER SCOPE. NO LIMIT ON NUMBER OF SCOPE/DMM PACKAGES!

FLUKE 70 AND 20 SERIES ANALOG/DIGITAL MULTIMETERS

® Fuil 3-year factory warranty

® Authorized distibutor for Tekironix,
Fluke ond 30 other instrument lines

» 40 years of Industry service —

Buy with

canfldence

a! below rock-bottom Pricing!
Al units feature. » 32 digit. 3200

On this limiled-tfime super speaciol, you can buy a Fluke 73 75, 77, 21 or 23

Standard Equipment

count LCD dispicrys » 3 segment Sotety-designed test leads,

analog bar graph » Singie rofary manual. battery and spore tuse.

control w AUG ranging and The mutipurpose C70 hoister Is

ity » Tough texhwed case » Included with the 77 and 23

tinuity beeper and diode test Basic Accuracy

(except 73] & 2000 hour battery (% of reading + number of digits)

77 and 23 also teature exchusive L L. 15 S

Touch Hold™ 1o 10Ck-n your DC Voitage | 0.7% +1] 0.5%+1 | 0.3% +1

measurermnent s 21 ond 23 series ACVoltage | 3%+2 | 2%+2 |2%+2

DM feature prctection rom Ohms 1%+1 | 0.7%+1 | 05%+]

igh-enetgy overloads. survives DC Currenl | 2% 42 | 1 5% +2'1.5% +2
fransients ACCurrent | 3% +2 | 3%+2 |3%+2
%20 M

Model T3 reg 585 542 .50
Mocel 75 reg $00 $49.50

Modei 7718 5129 564.50
Model 211eg 99 $49.50

FREE shipping and handling on Tektronix ond Fluke

to U.PS. Shipoble Destinations!

LIMITED TIME OFFER PHONE TODAY TOLL-FREE!
1-800-323-5925 {in Iliinois 1-312-297-4200)

VISA-MASTERCARD- DISCOVER
CARDS WELCOMED OPEN
ACCOUNT ORDERS 7O RATED

-——Wﬁw llincis residents odd 7% tax.

l

Free 1s page Joseph Electronics

discount instrument catalog with your

order or on request.

aiacty

e Nilgs. IL

Moael 23 reg. $145 $72.50
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Dear Customer,

Escort Refuses!

rew Kapian

Escort turned down our $10,000 head to head challenge describad below. Escort says that Maxon's Radar Detector is
“primitive”, “bottom-end” and “an off-shore produced electronics ‘gadget’ . | don’t know about you, but to me these words
conjure up visions of a cheep toy being produced off in tha middle of a rice paddy somewhere in the middle of nowhera.

Escort. on the other hand, which 1s
made in the U.5., exudes a high cost,
quality image. Don’t you just bet that it
costs a fortune to build Escort and Pass-
port {the smaller varsion)?

Well, we are going to challenge Es-
cort AGAIN to a head to head "duel to
the death’ on Maxon’s alectronic marits
alone. And. we plan to win. But first
thera are a few things you should know.

Cincinnati Microwave, the company
that makes Escart & Passport, is a public
company. And being public. they have to
file financial information with the SEC.

The public information they have pub-
lished appears to show that in the year
that ended Dec. 19B5, Cincinnati Micro-
wave with “substantially all of its revenues
and profits derived from the sale afradar
warning receivers” made an operating
prafit of sbout $45,810.000 on sales of
about $112.605.0600. Wow!

The $45 million profit is after all en-
gineering, selling and General & Admin-
istrative expenses. but before taxes.

Their cost of sales {goods} was only
about $40.027.000. So, if you divide
$40,027,000 by $1 12,605,000 it doesn't
take a genius to figure out that cost of
goods represents an average of only
about 35.8% of selling price. Wowt

| only bring up their profit to illustrate
that a high retail price doesn’t always

WS 510.000

mean a high manufacturing cost.
There's no question in my mind that
Maxon can manufacture cheaper in an off-
shore ‘rice paddy’, but if you pay $245 for
Escort or $295 for Passport. it should be
based on a head to head test with Maxon.
not on perceived retail price polnts,
FORGET PRICE COMPLETELY
So, torget that Escort costs $245,
Passport $295, and Maxon $99%. Let's
judge them on their own merits. And.
let’s 0ok at just what Escortitself has to
say about our challenge. {Please read
DAK's and Escort’s letters to the right.}
Escort says that, "Regeardiess of the
resuits. such an event lends cradibility
to the challenger.” Well, they are abso-
lutely correct. That's why | put up the
$10.000 in the first place, Fair 1s fair.
Plus. there are several radar detectors
that claim to have won this or that rank-
ing in"Independeant Magazine Reviaws.”
So, I'm ignoring any reviews and asking
for a one on one, head 10 head test.
But look a8t what Escort 58ys in thair
fattar: "Range is the easiest detector
quality to measure. but by no means the
only important quality.” Wow, | thought
range was really important?? Escort re-
fars to "goodness” being determined by
things not so easily measured.
Wall frankly. | don’t know how to mea-
sure "goodness™. Escort, in my opinion,

is a top notch company. They make a
superb product 1’d be proud to sell. And,
they have great customer service.

DAK has great toll free technical and
reguiar customer service. But. I'd be the
first to admit that with over $45 million
in profits. Escort can probably run cir-
cles around us in advertising. and may-
be even inservice. But, | don't think they
can beat Maxon's Radar Detectar.

HOW GDOD IS GOOD?

When Escort was introduced, it was
revolutionary. But. you can only go so
far. And in my opinicn {someone glse
might object}, radar detecting has gone
about as far as it can go. So, while Escort
has made improvements, it's Maxon who
has moved mountains to catch up.

DAK UPs THE ANTE TO $20.000

Now | realize that next to $45 million
dollars, $20.000 isn'tmuch, butIt's alot
to DAK. And. I'll even go one step tarther.
I'll print the exact results of the test, win,
lose, draw, or no-show inthe first catalog
| publish after January 1, 19B7.

Escort. the ball is now in your court.
Below is the "NEW"’ version of my chal-
lenge with the time and amount changed.

| don’t know what glse DAK or Maxon
can do to prove that the RD-1 Superheter-
odyn® Detectar should be judged on its
head to haad performance against Escort.
not on 1ts selling pricel

A 520,000 Challenge To Escort

Lat’s cut through the Radar Detactor Glut. We challenge Escort to a one on one Distance and Falsing ‘duei to the
death’ on the highway of their choice. If they win. the 520,000 (was $10.000) check pictured heiow is theirs.

By Drow Kaplan

We've put up our $20.000 {was 10).
Woechallenge Escart to take on Maxan's
new Dual Superheterodyna RD-1 $99%
radar detector on the road of their choice
in 8 one on ane conflict.

Even Escort says that everyone com-
paras themselves 1o Escort, and they're
right. They were the firstin 1978 to use
superheterodyne circuits and they've got
a virtual stranglehold on the magazine
tast reports.

But. the real question today is: 1} How
many feet of sensing difference. if any,1s
there between this top of the line Maxon
Detector and Escort's? And 2} Which
unit ig more accurets at interpreting real
radar versus false signals?

So Escort. you pick the read {(contin-
ental U.S. please). You pick the equip-
ment to create the false signals. And
finally, you pick the radar gun.

Maxon and DAK will come to your
highway with engineers and equipmaent
to verify the resuits. And oh yes, we’ll
have the $20.000 check {picturad) to
hand over if you beat us by more than 10
feet in efther X or K band detection.

BOB SAYS MAXON IS BETTER

Here's how it started. Maxon is a mam-
moth electronics prime manufacturer.
They actually make all types of sophis-
ticated electronic products for some of
the biggestU.S. Electronics Companies.
{Na, they don't make Escort's}.

Bob Thetford. the presidant of Maxon
Systems Inc.. and a friend of mine, was
explaining their new RD-1 anti-falsing
Dual Superhetarodyne Radar detector
to me. | said “"You know Bob. | think
Escort really has the market locked up.”
Hesaid. “Dur new design can beattheirs™.

Sa. since |'ve never been one ta be in
saecond place. | said, “"Would you bet
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$20,000(10)thatyou can beat Escort?”
And, as thay say. the rest is history.

By the way, Bob ia about 69" tall, so if
we can’t beat Escort, we can sure scare
the you know what aut of them. But, Bob
and his engineers are deadly serious
about this ‘dual’. And you can bet that
our $20,000 {was $10.000) is serious.

. . .Next Page Please
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.. .Challenge Continued
Woe ask only the following. 1) The public
be invited to watch. 2} Maxon's Engin-
eers as well as Escort’s check the radar
gun and manitor the test and the rgsults.
3} The same car be used in both tests.
4)We'd ITke an answer from Escort no
later than December 31, 1986 and 60
days notice of the time and place of the
conflict. And. 5) We'd like them to come
with a $20,000 {was $10.000) check
made out to DAK if we win.

into action in just 1/4 of one second.
Just Imagine the sophistication of a
device that can test a signal 4 times in
less than 1/4 of one second. Maxon's
technology is mind boggling.
But, using it isn"t. This leng range de-
tector has all the bells and whistlaes. It
has separate sudible sounds for X and K
radar signals because you've only got
about 1/3 the time to react with K band.
There's a 10 step LED Bar Graph Meter
to accurately show the radar signal’s

SO.WHAT'S
DUAL SUPERHETERODYNE?

0Ok, so far we've set up the conflict.
Now {et me tell you about the new dual
superheterodyne technology that lets
Maxon leap ahead of the pack.

It's a technology that tests each sus-
pected radar signal 4 separate times
before it notifies you, andyet it explodes

strength. And, yOu won't have to look at
a needle in a meter. You can see the Bar
Graph Meter with your peripheral vision
and keep your eyes on the road and put
your foot on the brake.

Sp, just turn on the Power/Volume
knob. clip it to your visor or put it on your
dash. Then plug in its cigarette lighter
cord and you're protected.

Wwww americanradiohistorv comm

And you'll have a very high level of
protection. Maxon's Dual Conversion
Scanning Superheterodyne circuitry
combined with its ridge guide wideband
horn internal antenna, really ferrets out
radar signals.

By the way Escort. we'll be happy to
have our test arcund 8 bend in the road
or over a hill. Maxon’s detector really
picks up ‘ambush type’ radar signals.

And the key waord is ‘radar’, not trash
signals. The 4 test check syst#m that
operates in 1/4 second gives you ex-
tremely high protection from signals from
other detectors. intrusion systems and
garage door openers.

S0, when the lights and X or K band
sounds explode into action, take care,
there’s very likely police radar nearby.
You'll bave full volume control, and a
City/Highway button reduces the less
important X band reception in the city.

Maxon's long range detector comes
complete with a visor ¢lip, hook and
loop dash board mounting. and the power
cord cigarette adaptor.

It's much smaller than Escort at just
34" Wide, 43" deep and 1% high. It's
backed by Maxon’s standard limited war-
ranty. Note from Drew: 1) Use of radar
detectors is illegal in some states,

2) Speeding is dangerous. Use this
detector to help keep you safe when you
forget. not to get away with speeding.
B,

h RS by g

LLEE ]

4 o
e 55 Y 5
CHECK OUT RADAR YOURSELF
RISK FREE

Put this detector on your visor. When
It sounds. look around for the police.
There's 8 good chance you'll be saving
monedy in fines and higher insurance
rates. And, if you slow down, you may
even save lives.

If you aren’'t 100% satisfied. simply
return itin its original box within 30 days
for a courteous refund.

To get your Maxon, Dual Superheter-
odyne, Anti-Falsing Radar Detector risk
free with your credit card, cali toll free or
send your check for just S99™ [$4 P&H),
Order No. 4407. CA res add tax.

OK Escort. it's up to you. We've got
$20,000 {10} that says you can’t beat
Maxon on the road. Your answer, please?

Eacor sl Fesaport gre o

.A" IMPUSTRIES
ine.

Cal Tl P For Crucel Card Ovdens Ondy

T4 Hours & Doy 7 Dave A Wesk

-209-315-0800
For Toll Fras (nformation, Cetl 8AM-BPW Mondsy- Fridey PST
Tachnical Informatien. .., 1-800-272-3200
Any Other Inquiries. ...... 1-800-423-2866
B200 Rammaet Ave.- Canoga Park, CA 91304
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STUN-GUN ERRORS

As a long-time subscriber, | en-
joy Radio-Electronics very much,
especially the smaller con-
struction articles.

However, | question whether
the construction article dealing
with the Stun Gun (September
1986) should have been published.
It is dangerous to put such equip-
ment in the hands of persons who
might misuse it.

Referring to the schematic for
that article: In order to recharge
the battery, the fire button ($1)
needs to be closed! | would return
the charger input directly to the
negative terminal of the battery,
rather than to ground.

Keep up the articles—
ComputerDigest also. | have built
the voice synthesizer project using
the SPO-156-AL2.

RODNEY B. LEWIS
Seymour, MO

Mr. Lewis is Correct; the Charger
jack’s return should connect to the
negative terminal of the battery,
not to ground. The correct sche-
matic is shown in Fig. 1. In addi-

AW Lary
Tk v EYYY
Ay FIREI LY
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LETTERS

1
1
RADAD - EL ECTRONNS i
SO0 B Ar COLNTY SOMEVARD

FARMINGOALE N Y 11735 1

Electronics, and | am very much
disturbed by the cover article,
“Build This Stun Gun.” The fact
that you would run directions for
building the gun bothers me less
than the manner in which you
present the project.

Considering that this is a power-
ful and dangerous electronic item,
which can cause a significant
amount of pain to anyone it is used
on, you were quite right to post
the warning on page 41. That warn-
ing reads, in part: "THIS DEVICE IS
NOT A TOY. We present it for edu-
cational and experimental pur-
poses only . . . and you should
never, repeat, never use it on an-
other person!” You go on to warn

DUTPUT

tion, due to a printing error,
several components (C1, D7, and
J1} were not reproduced in the
parts-placement diagram, fFig. 2
shows how those components
should be mounted. We apologize
for those errors.—Editor

DISTURBED BY OUR COVER

The library where | work just re-
ceived the September 1986 Radio-
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CHARGER
OUTPUT

FIG. 2

of the severe physiological risks
involved for anyone the gun is
used on.

'~ However, the effect of your
warning is completely negated by
the cover photograph, which is re-
peated on the first page of the arti-
cle: It shows a young woman
pointing a stun gun in a very ag-
gressive fashion at a person who
holds a knife blade aimed at her
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INTRODUCING THE
REPLACEMENT FOR OUR
REPLACEMENT GUIDE.

RCAS new SK Guide
gives you fast,
accurate solid state
replacements.

In the world of semiconductor
replacements, no cne outper-
forms RCA’'s engineering excel-
lence. We're in the business of
manufacturing semiconductors,
s0 you can depend on our
reliability.

Our new, expanded RCA SK
Guide to Reliable Replacement
Semiconductors lists more than
2,900 SK and KH types that
replace over 214,000 industry
types. And, for the first time,
QMOS logic devices and an
extensive line of RF types are
included.

The new RCA SK Replace-
ment Guide (SKG202E). it's the
only solid state replacement
source you need. For a copy, see
your RCA SK Distributor. Or mail
a check or money order for
$3.25 to RCA Distributor and
Special Products Division, Box
597, woodbury, New Jersey
08096-2088.

RGASEE™
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face. Effective advertising that may
be, but it rather contradicts your
warnings.

Please show enough respon-
sibility and consistency in the fu-
ture to heed your own warnings. If
an item is too dangerous to be
used on a person, you should not
depict il in a way that implies it is
belng used on someone.
CATHERINE COX
Sunnyvale, CA

COMPONENTS NOT SHOWN

I have been looking over your
articles on the FET Stereo Amp pre-
sented in the June, July, and Au-
gust issues, and | plan on building
it, little by little. | am no expert in
electronics, but it seems to me that
you forgot to show where (238,
C239, and R220 were supposed to
be placed in Fig. 13 of the Augus!
installment. | would also like to
know whether | should use 25- or
50-volt capacitors for C132 and
C232.

TODD AUSMAN
faCrosse, Wi
in the right-channe! preamp,

R220 mounts in the unused pads
beneath Q200 and Q20i. in the
right-channe! power amp, power-
supply bypass capacitors C238 and
C239 mount in the unused pads
beneath Q209. Viewing the board
from the component side, mount
C238 to the right of D207, horizon-
tally, with the + side to the right.
Mount C239 to the right of C238,
vertically, more or less in line with
R255. Use 50-volt devices for C132
and C232.—kEditor.

COMPUTER GRAPHICS
CONFERENCE

The University of Oregon is
pleased to announce the Fifth An-
nual Pacific Northwest Computer
Graphics Conference, to be held
on Monday and Tuesday, October
27 and 28, in Eugene, Oregon, at
the Eugene Conference Center/
Hilton Hotel Complex and the
Hult Center for the Performing
Arts. This year’s Conference will
once again focus on leading-edge
computer-graphics applications in
a multi-disciplinary context. Art-
ists, engineers, designers, archi-

tects, scientists, advertisers, and
all others interested in the latest in
computer-graphics technologies,
are nvited to participate in what
centainly will be an exciting and
informative two-day evenl.

The Conference program fea-
tures six General-Session presen-
1ations, workshops on specific ap-
plications to various fields, an ex-
tensive Trade Expostion, and the
dynamic Monday evening Film
and Video Show. Exhibits of com-
puter art and design imagery, a
hands-on microcomputer lab, and
provocative panel discussions are
open to the public without charge.
New this year will be pre-con-
ference Macintosh workshops
providing concentrated, hands-
on, personalized instruction, and
aVendor debate on the latest tech-
nology in computer-graphics
hardware and software.

For more information, contact:
Conference Manager, Fifth Annual
Paclfic Northwest Computer
Graphics Conference, University
of Oregon Continuation Center,
1533 Moss Street, Eugene, OR

68 Testin

Prohiems

g | One Solution

An AP Products™ 2
brand 68 Pin Chip Carrier Test Clip

* Allows safe, convenient testing of Plastic
Leaded Chip Carrier {PLCC) style ICs.

* All four sides of test Clip open simuttaneousty

* Permits testing of ICs with as Iftle as 2007
row 10 10w SPacing between devices

* Probe access poinis are immediately visible
for tast and saie ndvidual lead lesting

* Staggered comtact rows on 100° centers

« Availabie with tin plaled leads and gokd
plated leads

8 for tast and easy attachment 1o PLOC being lested.  facilitate probe aflachment and help prevent i?; IPnr:)mctls?rc?t%?;:gl 2 ch:;ta mugg_
cZ) » Stays securely Clamped lo PLOC until removed. accldental shorting of adjacent probes. Iributor. For mmediate fesponse telephone
@ * Helical compression springs and insulating * Indusiry standard .025" square contact pins  800.321-9688 or {216) 254-2101 In Ohio.

5 contact combs ensure contact Megrity on the 100" cenlars easily accept singike

& during testing. row fernale sockel connecions. We Solve Problems.

w
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Q  Associated Electronics/3M

© AP Products Prototype & Test Devices
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Learn micro.processing with the new |

MICRO-PROFESSOR 1P

Students, engineers or 1echnicians—
upgrade your micm-Frocming skills |
with the new Micro-Professor 1P,

The MPF-1P features:
* extensive software support
* more built-in memory [
* improved keyboard
® larger display
Three tutorial guides help cover all
capabilities. The ideal training toolt
MPF-1P will deliver you imo the growing
{ world of micro-processing. [nvest now) |

| Plus_FREE GIFT  Onlv $199.95

[} Chwch the box for FREE

s weirgy
rogTAmMang &

Tnuerfacing seatbook wher

yoou order within 7 days.

$16.9% value. 11nclude

$7.50 portaze &

handbi

idept RE-1) 88
5326 Mh Ave. NLE.
Sealle, WA 98105.3617 |

g 7z jmmediate action call TOLL, FREE:

1-800-426-1044 |
- |
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Full money back guarantee,
Prcrearcul wath igiwusal parinect

97403. Telephones: 800-228-6891
{National), 800-824-1714 (QOregon),
503-686-3537 (Nationali).

PAUL KATZ

tugene, OR

OBJECTION

| believe that itis a bad choice to
run ads unrelated to electronics in
Radio-Electronics. | am referring to
the Nutri-Wheat ad on page 14 of
the August [986 issue. Indepen-
dent of the merits of the specific
product, | buy Radio-Electronics
for its area of specialization, not
for general-product ads, with
which I'm inundated in all other
publications.
ARTHUR WRIGHT
Address Withheld

NEGATIVE FEEDBACK

I enjoy the anicles on the early
davs of radlo; they bring back
many memories. But | would like
to point out that | have not seen
any mention of negative feedback,
which was introduced by FAD An-
drea. The FADA tuned-radio-fre-

quency receivers used negative
feedback to overcome oscillation.
To adjust the feedback caps, you
had to use a tube with one fila-
ment prong cut off in the stage you
were working on. Then, by using a
moduiated signai generator, you
adjusted for minimum output. |
believe that the FADA came out in
1926, and other manufacturers
were licensed to use that feature.

One article mentioned the sev-
eral types of vanabie capacitors,
but failed lo mention the one used
by some early Crosley radios. It
was like two pages in a book. As
you turned the dial, a cam pressed
the two pages together. A piece of
mica supplied the insulation be-
tween the pages. Using that cap,
Crosley was able to produce some
of the cheapest radios at the time.

1 remember very well the first
dynamic loudspeaker that | heard,
about 1926. That was a 110-volt AC-
powered set, one of the first. tt was
made by GE and housed in a
Brunswick cabinet. The radio was
a superheterodyne with an IF of 90
kHz. There were two tuning dials,

Experience the wonder...

of fischertechnik kits

Pneumatics

Learn about:

Electromechanics

Explore other tascinating
concepts like Robollcs.
Hydraulics, Statics. and moret

Avallabie at your Heath/
Zenith Computers &
Electronics Center. See
your telephone white pages
for the store nearest you. Or order
from the Heathkit Catalog. To order by phone,
calt 1-800-253-0570.

Compressors
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We make a variety
of easy-to-build, educational kits,
from the simple to the complex. For ages
6 and up. For learning that's fun.
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MODEL 2000 20MHz MODEL 3500 35MHz
DUAL TRACE DUAL TRACE DELAYED SWEEP

...AT A DOWN TO EARTH PRICE

At last! Truly affordable test equipment with no compromise in design, and features
you would expect to find only on oscilloscopes costing hundreds of dollars more! JOR
Instruments presents two. new, high-performance models backed by a two year
warranty and technical support which is only a phone call away. Perfect for the
technician or advanced hobbyist, both models feature Dual Trace capability and a
variety of operating and triggering modes, including CH-B Subtract and X-Y operation.

MODEL 2000 has a 20 MHz MODEL 3500 features a 35
bandwidth and 20 calibrated MHz bandwidth and exceptional
sweeps ranging from .2s to .2us. [ 1mV/DIV sensitivity. Delayed
A convenient built-in component ‘ 7 3 sweep and variable holdoff allow
tester provides additional [[EGSpemsTasraE stable viewing of complex

diagnostic power. SR waveforms.
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CIE MAKES THE

WORLD OF
ELECTRONICS

YOURS.

oday's world is the world of electronics.
To be part of it, you need the right kind of
training, the kind you get from Cleveland
Institute of Electronics, the kind that can take you
to a fast growing career in business, aerospace,
medicine, science, government, Communica-
tions. and more.

Specialized training.

You learn best from a specialist, and that’s CIE.
We're the leader in teaching electronics through
independent study, we teach only electronics and
we’ve been doing it for over 50 years. You can put
that experience to work for you just like more than
25000 CIE students are currently doing all
around the world.

Practical training.

You learn best with practical training. so CIE’s
Auto-Programmed® lessons are designed to take
you step-by-step, principle-by-principle. You also
get valuable hands-on experience at every stage
with sophisticated electronics tools CIE-designed
forteaching. Our 4K RAM Microprocessor
Training Laboratory, for example, trains you

to work with a broad range of computersina

way that working with a single, stock computer
simply can’t.

Personalized training.
You learn best with flexible training, so we let you
choose from a broad range of courses. You start

with what you know, a little or a lot, and you go
wherever you want, as far as you want. With CIE,
you can even earn your Associate in Applied
Science Degree in Electronics Engineering
Technology. Of course, you set your own pace,
and, if you ever have questions or problems, our
instructors are only a toll-free phone call away.

The first step is yours.

To find out more, mail in the coupon below. Or, if
you prefer, call toll-free 1-800-321-2155 (in Ohio,
1-800-523-9109). We'll send acopy of CIE’s
school catalog and a complete package of enroll-
‘ment information. For your convenience, we'll
try to have a representalive contact you to answer
your questions.

|__c l E Cleveland Institute of Electronics
17% East ITth $1 , Cleveland, Ohuo 44114
[ YES!Iwani 00 getstarted. Send me my CIE school catalog including
details about the Asseciate chrcc Program. [ arn mostinterested in:
(] computer repair I television/high fidelity service
telecommunications medical elecironics
robotics/auiomation 1 broadcas! engineenng

other

Prin Name

Ly State

Age, Arca Code/Phuve: No.
Check box for G.1. Bullelin on Educational Benefits
Vetcran } Active Duty MAIL TODAY!
OR CALLTOLL FREE

1-800-321-2155

{in Ohio, 1-800-523-9109)
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with only parts of their edges
showing. One tuned the loop an-
tenna and the RF stage; the other
was the oscillator. You normally
adjusted both dials together, but
you could adjust the oscillatorto a
different spot about 180 hkz away
and pick up the same station. That
set had several interesting fea-
tures: It used 8 UV-199 tubes with
thelr 2-volt filamenis in series,
supplied with DC. The tube sock-
ets and IF transformers were
housed in a brass metal can. That

can or trough was polled to keep
construction details secret. The
troughs were called catacombs.
The loudspeaker had a huge
electromagent, about 4 inches in
diameter and 6 inches long. The
cone was 10 inches in diameter.
That set also contained a record
player with a magnetic pickup. It
only played one record at a time,
but the sound was wonderful. The
turntable was driven directly by
disk like that in a kilowatt meter.
There was a flyball governer to
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control speed. That set cost about
$600.00, which was a lot of money
at that time.

You may be interested in the fol-
lowlng story: Because long-dis-
tanCe reception was the main
attraction of radio in the early
days, it happened that all of the
stations in the US were to be off
the air for one hour during the
winter of 1926. That was to allow
people in the US to try to pick up
some signals from Europe. | con-
ceived the idea of helping out by
building a small transmitter in my
basement. | built an oscillator with
three 201A's in parallel; they were
excited by all the B batteries that |
could borrow from friends. That
let them in on the prank, too. For a
microphone, we used a carbon
telephone mouthpiece. It was
connected through 40 feet of
twisted pair between oscillator
and ground. The telephone
mouthpiece was pushed into the
horn of a phonograph in our front
room to pick up music.

We picked out some call letters
of a station in France. | did the
announcing and stated that this
was a special English broadcast to
the USA. When the time Came, we
started broadcasting music such
as "My Old Kentucky Home.” We
did that very seriously until the
hour was up. Of course, we had no
ideawhether we were being heard
or not.

So the next day at high school,
we were tickled to find out that a
loud station in France had been
heard. We kept quiet for about a
week, but couldn’t keep our se-
cret any longer. The local news-
paper ran an article stating that
certain young men had violated
the law and were liable to go to
prison for such pranks—but what
a kick we got! All that happened in
Lebanon, a small town in Ken-
tucky.

DONALD K. McCAMMON
Louisville, KY

KUDOS FOR MARTIN CLIFFORD

To Martin Clifford for his "The
Early Days of Radio,” (Radio-Elec-
tronics, July 1986} a Thank You!

Your article brought back fond
memories of the late twenties
when 1 first became interested in
radio. The cat whisker that never
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stayed put and the peanut tube
created a desire that led to a life-
time career. That career covered
the early days of commercial ra-
dio, when most equipment was
home made, to the design and de-
velopment of computers—and, in
retirement, robotics.

Please retain the present format
of Radio-Electronics. Leave the
long-winded computer articles to
others. Radio-Electronics is, | am
sure, the starting point for many of
tomorrow’s designers and scien-
tists.

ROBERT E. SCHULTZ
{awrenceville, Njf

SPEECH SYNTHESIS

Ricardo Jiminez and Adrian Valle
are to be commended for their ar-
ticle in ComputerDiges! section
the August 1986 Radio-Electronics
on speech synthesis for the Com-
modore 64. That is the only such
article that | have seen, which is
surprising when we consider how
easy and interesting it is to give a
64 a voice.

Radio Shack has another neat
trick up its sleeve, in addition 10
the SP0256-AL2. It is called the
CTS256A-Al2, and it makes things
even better for the speech hob-
byist. “CTS” stands for Code-To-
Speech, and 1t is a digital signal-
processing IC that “reads” English
words as input, and produces the
right allophones as output. You
hook it up to the SPO256-Al2, and
your computer can actually read
and speak English text.

Radio Shack provides a data
sheet on how to wire up the cir-
cuit, which is quite simple. | was
not able to get the parallel inter-
face (of the Commodore’s expan-
sion port) to work very well, but
there is an R5232 interface that
worked perfectly for me—first try.

FigureSin the article was a fairly
laborious encoding of a BASIC
program to make the SPO256 say, “!
am a talking computer.” The cable
from the C54 constituted a pretty
tedious piece of work, too, using 9
signal wires plus 2 more for power
supply and ground, The equiv-
alent using the CT$256, in addition
to the 5P0256, is a 3-wire RS-232
cable, 2lines for power supply and
ground, and the following pro-
gram:

10 OPEN 2,2,3,CHR$(3 +32 +128)

Free
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A very special computer &
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you what the exciting world of
kitbuilding can do for you.
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20 PRINT#2"1 am a talking com-
puter.”

The CT$256 figures out the
weird allophones required by the
5P0256—we don’t have to worry
about such details. Pronunciation
is 85% accurate, according to Ra-
dio Shack, and | found it trivial to
substitute phonetic spelllngs in
those cases where the CTS256
errs. For example, it pronounces
the word “shine” as "sheen,” so |
just spell in “shyne,” which, for
some reason, works great. You
could build a “pronouncing
gazeteer” for your own application
if you wanted to do some fancy
dictionary software, instead of re-
membering to fake out the tricky
words yourself with phonetic
spellings.

In one major respect, | found
the SP0256 to be a huge fallure—it
sounds like a stupid robot speak-
ing in amonotone. There is no way
to vary the inflection, or pitch, of
the voice. Even Tl's Speak ‘n Spell
sounds more natural. You should
probably have mentioned that in

your article, to nrevent reader dis-
appointment.

JIM CRAIG

Leander, TX

SPEECH SYNTHESIZER

| was very interested in your
article "Speech Synthesizer,” by
Ricardo Jiminez & Adrian Valle, in
the ComputerDigesi section of the
August 1986 issue of Radio-Elec-
tronics.

I'd like to point out thata2” x 3"
circuit board, with the circuit
shown in of Fig. 3 of that article is
available through Celtic Indus-
tries, Inc., 14654 Keswick St., Van
Nuys, CA 91405 (818} 787-3615.

The above mentioned circuit
board is universally usable on the
SPO256-AL2 Voice Synthesizer,
and the SPO156 Narrator Speech
Processor, and can be an integral
part of Radio Shack’s Text to
Speech Controller CT5256A-AL2. It
can also be used with a Com-
modore VIC-20 or 64 computer.
JACOB LOOSLI
Panama City, CA R-E
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Instruments

HM 208

'between 505 and 0.3ms duratlon wvth a max sampllng rate
100kHz When working with slow phenomenae, the HM 205 can
easily replace considerably more expensive digital storage scopes.

the high tech Storage Scope

with 20 MHz sampling rate

The HM 208's sampling rate of max. 20MHZ facilitates Storing of
fast single events. Max. memary is 4096 x8 bit. conveniently divid-
ed into two independent blocks. XY-storage capability enables
easy viewing and recording of characteristic curves and Lissajous
figures. An XY-recorder output and the optional IEEE-488 Interface
allow full integration in automatic measurement systerms.

Write or call toll free 800.247.1241__

Phone (516) 883.3837
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HARATMELSR INC.
-88-90 Harbor Road - Port Washington N.Y. 11050 —
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ASK R-

SORTING ZENER DIODES
| purchased a grab-bag of dozens of
unmarked Zener diodes. Is there a
circuil that 1 can use to measure
their Zener voltages sately?—C. W.
L., Bradenton, FL.

Yes. But let’s take a step back
and review the basic charac-
teristics of Zener diodes first.

Shown in Fig. 1 is the vollage-
current characteristic curve of a
Zener diode. When the diode is
forward-biased past the 0.6-volt
barmrier potential, it has a low resis-
tance, s0 a considerable amount
of current can flow.

However, when the applied volt-
age is reversed, the junction’s re-
verse resistance is very high
initially, so current is very low—in
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the microampere range. As the
voltage across Ihe diode increases
to a specific and critical value, V,
the normally high junction resis-
tance drops to a very low value,
and diode current increases con-
siderably.The Zener voltage, V,
remains constant as the applied
voltage increases; it is the latter
characteristic that makes the
Zener diode useful as a voltage
regulator.

The knee in the negative-going
portion of the curve is the point
where a small current flows just
before the onset of avalanche cur-
rent. That holding current, Iy, is
considered the minimum current
that must be maintained when a
Zenerdiode is being used as avolt-
age regulator. The maximum
Zener current, |,,,, is limited by
junction temperature and by the
maximum power that the device
can dissipate. Both [z and 1, are
given in manufacturers’ data
sheets. When current is main-
tained between those two points,
Vg is constant. The value of I, is
tow; it's typically 0.25 mA for 1-watt
diodes, 1.0 mA for 10-watt diodes,

WwWww americanradiohistory comm

and 5 mA for 50-watt devices.

You can get Zener diodes that
are rated from about 2 volits to 200
volts. The power-handling capacity
of Zener diodes ranges from %
watt to 50 watts. With those ideas
in mind, let’s see how we can mea-
sure Vz of an unknown diode with-
out exceeding Iz, and possibly
destroying the diode.

Figure 2 shows the basic scheme
for determining Vz. The test circuit
is powered by a variable DC source
whose output is equal to or greater
than the highest Zener voltage you
expect to encounter. Resistor R1
should be selected to limit current
to about ten mA at the highest volt-
age delivered by the power supply.
The diode to be tested is con-
nected across the DC source with
its cathode connected to the
positive terminal. The two meters
allow you to monitor both voltage
and current.

To find V, start with the output
of the power supply at zero volts.
Gradually increase the voltage
while monitoring the volimeter. As
the test voltage increases, the cur-
rent meter will show little or no

TS LTICHANT AR
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SEE YDUR DEALER TDDAY
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Firestik’

——
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7 s

CANTENNAS:

|/

"ACCESBOAIES-

/| HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTD RADIO

AND CB

‘Firestik’II

GOLDEN SERIES

BARE-HANDS TUNABLE
“NO TOOLS NEEDED™

HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES
MONITOR SCANNERS

Nama

Stre

Deaior & Distnbutor NGuines |meted

SEND FOR FREE CATALOG
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“Firontit’ Antvana Company

2014 Enyt AdamePhoanc AZ B50M
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I Slats

Communications Mo
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Sarving the CB 2

t Since 1962

S-YEAR REPLACEMENT WARRANTY
CIRCLE 100 ON FREE INFORMATION CARO

current flow. But when the voltage
approaches the avalanche level,
current will increase, and voltage
will stabilize. After that point, cur-
rent will increase drastically, and
voltage will remain constant. The
constant voltage is V4.

A more versatile circuit is shown
in Fig. 3. That circuit works only
with Zener diodes rated at less
than about 25 volts. The circuit
works by using a 2N2905 PNP tran-
sistor as a constant-current gener-
ator whose output impedance is
determined by feedback current
through the emitter resistor se-
lected by switch 51. That current
flows through the diode under
test; the voltmeter indicates V..

DUAL AUTO BATTERY
! am a member of a very aclive RE-
ACT (Radio Emergency Associated
Citizen Teams) unit. With emergen-
cy lights, monitor, and CB radios
going for hours on end, we often
have to make a choice. Leave the
engine running to keep the battery
charged and risk not having enough
gas to return 10 base. Or else we can
turn the engine off and risk letting

lbhglﬁﬂ
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FIG. 4

the hattery discharge too low to re-
start the engine. I’ve heard that some
REACT groups use two batteries in
their emergency vans and in their
cars. How does that work?—G.
McC., Palmetto, SC.

Figure 4 shows how to use one
battery for the normal circuits {ig-
nition, horn, heater, etc.), and the
other battery for your CB radio,
siren, emergency lights, etc.

The diodes {D1 and D2) isolates
the two batteries and their loads so
that neither can be discharged by
the other accidentally. R-E

WE SHIP PRODUCTS...NOT PROMISES

AADIO-ELECTRONICS
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SAFE N SURE UNIVERSAL TEST LEADKIT

oPRACTICAL ®» ECONOMICAL ® HANDY » TIME SAVING » MAXIMUM FLEXIBILITY

This Versatile Modular Kit with 1001 uses allows you

to make: TEST LEADS, PATCH CORDS, CLIP LEADS,
JUMPER-CABLES, TEST HOOK LEADS compatible
with instruments manufactured by. Beckman, Triplett,
Simpson, Fluke, BAK, Keithley, Amprobe and
other leading brands.
* AccessOries screw on for positive, reliable
connection. Supplied in pairs {red & black)
with 48" iong wlre leads.
¢ Packaged complete in neat and
handy vinyl organizer carry pouch.
¢ Custom Leads on special order.
* Made In the US.A.

<
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Kit Includes The Following:

SCREW-ON ACCESSORIES

il

Send For Compiete Brochure

Cn-The-Sheives at your Local Distributor.

KEYSTONE

EvaL.nE G TR ©FN Tl

49Blewcker Stroct. New YOork NY 1001 2-2484 « Ter {2123 475 4600 «

® Test HOOkS
+ Spade Lugs
* Alligator Clps
+ Banana Plugs

C S HE " O"RYP.

TLX: 353700 « FAX: 212529 5921 « (8001 221-5510
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/ INSTANT REBATES V'S
ON B&K-PRECISION SCOPES ;ao-'- 25t

Limited time offer—expires November.30, 1986

”100 INSTANT REBATE | 1 *9O INSTANT HEBATE|

B &2y 100 MHz, Quad Input Oscilloscope | |D|g|taISt0rage/Analog Oscitloscope |

M d I ® 1mV/dry sansithvity — Full Bandwigth M d I » 20 MHZ Real Time Bandwiath 20 MKz Storage
0 B ® 2% Verlical and Horizontal Sweed Accuracy $1886 Price /ess l l 0 B Bandwnith $1895 Price jess l
1590A « Dual Indepengent Thg Base $100.00 Aebate 2520 ® 2 Megasampe,/Second Sampiing flale $90 00 Rebate
o Caliiated Delayed Sweep ® 1K Memory Per Channgl
® 20kV Accelerahng Vollape 1786 l ® Equivalent Time Samiing 31805 l
» ¥ Mote — Displays Four Signals Unreiated ® Pra-Trigger Caphure
W eatench Il FINAL PRICE I I © And Much Moret! FINAL PRICE
N N N BN N BN BN N N | EEEE EEEE BN DN DN DS DD BN B

"80 INSTANT REBATE | |"’60 INSTANT REBATE |

80 MHz, Quad Input Oscilloscope | | BTy 60 MHz, Triple Input Oscilloscope |

M 0 d e | ® | m¥/dv sensitivity— Full Bandwidth M d I ® | mV/d sengilvity
® 2% Vestical and Horizontal Sween Accuiacy 31464 Pnce 1855 l l 0 B ® = 3% Vertical and Horizontal Sweep Accuracy 3126? Pnoe less I

1 570 A . I‘};T‘IUTP I%ase,;{;al\:ulzm Deidyed Sweep 00 Rebate 1 5 6 4 . I‘J;ilkame B':sefl:augateu Detayed Sweep 00 Rebate

. cealerating Voltage . coelerating Vollage

¥ Mode — CHspiays Four $i1gnals Unrelated s‘ 384 l l & V Mode — (hsplays Three Signals Unrelaled 31207 l

W Frequency in Frequency

O i 1T FINAL PHICE-I L ® Ang puch Marel( FINAL PHICEJ
i N N N §F N B BN N N N | B N N B N B N N B |

"40 INSTANT REBATE | |"’20 INSTANT REBATE |

40 MHz, Dual Input Oscilloscope ) BN 25 MHz, Dual Input Oscilloscope |

M d I o 1 mV/dre sensiivity M d I & | mV/div sensitrrity -
0 B » 3% Verlital and Hor2onal Sweed ACCuracy $847 Price fess l l 0 B # 3% Vertcal and Honzontal Sweep Accuracy ST87 Price jess '
& Single Tune Base $40 00 Rebate » Single Time Base $20.00 Rebate
1 5 41 & 20 Calitwated Sweeps 1 5 2 4 ® 20 Calitrared Sweeps
« 6 kY Accelerating Voltage ss 07 l l » B kV Acceierating Voltage s 74 7 I
. ;Igooe— Displays Two Signals Unredated ¥ nFAme —Dispiays Two Ssgnals Unrelated
requency in Fraguency
Al it ok FINAL PRICE I I A FINAL PRICE
N N BN N N N B N N N | N N N N BN =N N BN N |

B&K-Precision is offering these instant factory rebates on selected
B&K-Precision Oscilloscopes to you through Participating Distributors.

y ' ' ' PLEASE NOTE; This oHer is available oniy at Participating
H E H w lT S BAK-PRECISICHN Distributors. Only BRK-PRECISION Models
2520, 15904, 15704, 1564, 1541 and 1524 are eligible for
INSTANT REBATES. Sorry, no substitutions ara allowed.

Call 1-800-654-7256 for the name of your Participating INSTANT REBATES apply to purchases from October 1, 1986
s BIK-PRECISION Distributor through November 30, 1986 only.

Select the B&K-PRECISION Oscilloscope that meets your needs .« ECISION DYNASCAN

s from the Participating Distributor’s stock. 2 R CORPORATION
The Participating Distributor will deduct the “INSTANT REBATE" for €460 West Cortland Street e Chicogo. lllinois 60635 « N2/88% 9087
» that model directly from the Invoice price. You save Instantiy! Internofional S48, 8450 W Comend B1_ Chcogo. mames $081%
Conoovon Sebes. Ates frtiamecs Omaio
LIRCLE 77 ON FREE INFORMATION CARD South ond Cenirgl Amencon Soles. EMPI E4porers. Mimres, NY 11803
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EQUIPMENT REPORTS

Rabbit Systems VCR
Rabbit Signal
Distribution System
Multiply your video signal

CIRCLE 9 ON FREE INFORMATION CARD

IF YOU HAVE EVER TANGLED WITH A8
switches, signal splitters, and coax

cables in an effort to route viceo
signals to different TV sets in a

multiple-sel installation, you'il fall
in love with the VCR Rabbit (Rabbit
Systems, Inc., 233 Wilshire Blvd.,
Sanla Monica, CA 90401).

The VCR Rabbit, which consists
of a receiver, a transmitter, an in-
frared transmitter, cabling, and
connectors, allows you to input a
Channel 3 or 4 TV signal from a
VCR, cable-system converter, sat-
ellite receiver, computer, vid-
eocamera, or other RF-modulated
video source and send it to as
many as four remotely located TV
receivers. The sets may be located
up to 150 feet away from the trans-

JERROLD CORDLESS
CABLE TV CONVERTER
Model $TARCOM CSV

. ntnol
= 68 chonnels
= Midta Ccontrol

+ Instant chonnel recall
» Automatic fine tuning

HITACHI

SCOPES
V-22-20 MHz '480
V-222-20 MHz- *535
V-422-40 MHz- 'éB9

V-223-20 MHz- 'S99
DELAVED SWEEP

Il MASTER CARD HEVISA

| —
PROBES WCLUDED

ERROLD CORDLESS
CABLE TV CONVERTERS

moDeL DRX3-105'400

e $AQ95
R HTNE Chonnel ¢ g
* Remote ONOFF switch
» Temose fine huning

JERROLD CORDLESS TEKNICA CORDLESS
CABLE TV CONVERTER CABLE TV CONVERTER
Model DRZ/GS0 Modal 4510

51 3995

SCOPES

4746-10MH2 375
U77-15MHz 425

1479-30MH2 '550
DELAYED SWEER
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- W0 CHAMMNE

EXTRA HAMD REMOTES
REM 400 - $29¢

JERROLD CORDED
CABI.E TV CONVERTER

Yal JRAHE

ELECTRONICS

770 Amsterdom Ave.. New York. NY 10025
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Where's Your ELECTRONICS Career Headed?

-

h

N

-

The Move You Make Today Can Shape Your Future

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

B. S. DEGREE

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

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

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering

10570 Humbolt Street
Los Alamitos, California 90720

o your move!
{ X

4 . l“ﬁ f
L e . v T
- 1- L§ F -. ¥ -

: _:?‘Fi}" i T allk

-

Independent Home Study Can Prepare You

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

Recognition and Quality Assurance

Grantham College of Engineering is accredited
by the Accrediting Commission of the National

Home Study Council.
®

All lessons and other study materials, as well as com-
munications between the college and students, are in the
English language. However, we have students in many
foreign countries; about 80% of our students live in the
United States of America.

-
Grantham College of Engineering R-11:86
10570 Humbolt Street, Los Alamitos, CA 90720

Please mail me your free catalog which explains your
B.S. Degree independent-study progrom.

Name cge - -

Address_ o

Cit}"_ Stats L Zip I
| ST S e eV 3 s i = |
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mitter. If the video source is
equipped for infrared remote con-
trol, each connected receiver can
control that source.

Focus on flexibility

The VICR Rabbit affords the user
a high degree of flexibility. For in-
stance, suppose you have a re-
mote-control VCR in your famlly
room, but would like to watch vid-
eo tapes in the master bedroom.
You could buy a second VCR, or
you couid drag your family-room
VCR to the bedroom, connect the
cables, and watch there. But then
no one would be able to watch in
the family room. And what if
someone wanted to watch TV at
another location?

The conventional approach to
allow multiple viewing would be
to use A/B switches, signal split-
ters, and coax cable. But each
component inserted into the line
takes its toll on signal strength and
therefore picture quality. They also
can generate a rat's nest of wiring
and switches.

The VCR Rabbit system elimi-

Rabbit Systems VCR Rabbit
overail | | TS
PRICE

EASE E ey
OF USE ).

INSTRUCTION |
MANUAL

PR!CE/ S | |
VALUE

v 2|alals(s 7 s [s]t0

- Bt 2

nates most of the bother. The
transmitter unit, which can di-
rectly feed two receivers, includes
a power supply, two splitters, an A/
B switch, an RF amplifier, and an
infrared amplifier, all housed in a
6% by 4 by 1%4-inch black and silver
plastic cabinet. The receiver,
which can feed another receiver,
contains an A/B switch, an RF am-
plifier, and an infrared amplifierin
the same-size cabinet. Hooking
up the receiver to a TV set or a
transmitter to a video source is
easy using the color-coded three-
foot cables supplied.

The VCR Rabbit presently being

sold is not the wireless TV-trans-
mitter of a couple of years ago.
Devices like that, which radiate a
Channel 3 or 4 TV signal over a
distance of about 200 feet, have
been banned by the FCC. Those
can easily interfere with your
neighbors’ TV reception; and sell-
ers or users of such devices could
be subject to heavy fines.
Instead, the VCR Rabbit uses
very thin two-conductor “micro-
wire” {only % in diameter) for the
link between the transmitter and
the receiver. Those cables are used
to carry the amplified Channel-3or
-4 TV video and sound, 12-volt DC
power, and amplified infrared re-
mote-control signals. The system
Is completely legal; it complies
with all FCC rules and regulations.

Using the Rabbit

Installation is a snap. Assuming
that there is a TV set located at the
signal source, the transmitter is in-
stalled between the source and
the set using the supplied color-
coded cable. If there is no set at
the source, the source’s output is

LPS151 TRIPLE QUTPUT
POWER SUPPLY

010 +6V, D lo +25V

010 -25V all adjustable,

0 1o 6V oulput-3 0A max.,

+25V-0.54 max. [l
REGULARLY $425 00

NOWONLY$392.00 |

approx., Square wave

NATIONWIDE 800-535-9593
NEW ORLEANS 504-525-8222
LOUISIANA B800-462-9520

e

LAG-27 SINESQUARE WAVE
GENERATOR 1 MHz

10MHz -1MHz range, 600 Ohm output Impedence
?rwuency range 10HZ-100KHz,

Output vollage SV p-p or more (unicaded).

SR PEIEES O REGULARLY $225.00
OTHER LEADER 4 m7'm =
PRODUCTS, CALL
WM. B, ALLEN
TOLL FREE!

WM. B. ALLEN SUPPLY COMPANY, INC.

ALLEN SCUARE
300 BLOCK. N. RAMPART STREET
NEW ORLEANS, LA 70112

WM. B. ALLEN has unbehevable prices on LEADER!|

LBOS825 TWO CHANNEL DIGITAL

STCORAGE OSCILLOSCOPE

SMHz sampling rate, 3SMHz analog bandwidth,
A/D converter each channel, 1k word par channel, |
two channelm, Memory protect, X-Y recorder,

Roll luncton, SMHz sltorage.

REGULARLY $2850.00
" NOW ONLY$2565.00

LFG13008 FUNCTION!

SWEEP GENERATOR
% | Sina, square, irangle, ramp
and puise output, Adjustable
pulse width, Linear or log
sweep, 10001 range.

REGULARLY $495.00
NOW ONLY

$426.00
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Super Disk
Diskettes

Now...Diskettes you can
swear by, not swear at.

Lucky for you, Ihe diskette buyer, there are many diskette
brands to choose from. Some brands are good, some not
as good, and some you wouldn't think of trusting witheven
one byte of your valuable dala. Sadly. some manufacturers
have put Iheir protit motive ahead ol creating quality
producls. This has resulted in an abundance of low quallity
but rather expensive diskettes in the marketplace.

A NEW COMPANY WAS NEEDED AND STARTED
Fortunately, other peopleinthe diskette industry recognized
that making uitra-high qQuallty diskettes required the best and
newest manufacturing equipment as well as the best people
to operate this equipment. Since most manufacturers seemed
satisfied to give you only the everyday quality now available,
an assemblage of quality conscious individuals declded to
start a new company to give you a new and better diskette,
They called this Product the Super Disk diskette, and you're
going to love them. Now you have a product you can swear by,
not swear at.

HOWTHEY MADE THE BESTDISKETTES EVEN BETTER
The management of Super Disk diskettes then hired all the
top brains in the diskette Industry to make the Super Disk
product. Then these top bananas (sometimes called floppy
freaks) created a new standard of disSkette quafity and
reliability, To learn the “manufacturing Secrets" of the top
diskette makers, they've aiso hired the remaining "magneatic
media moguls” from competitors around the world. Then all
these world class, top-dollar engineers, physicists, research
scientists and production experts(if they ve missed you. send
in your resume to Super Disk} were givén one directive...to
poct all their manufacturing know-how and create a new,
better diskette.

HOW SUPER DISK DISKETTES ARE MANUFACTURED
The Super Disk crew then assembled the newest, totally
quality monftored. automated production linein the industry.
Since the manufactuning equipment at Super Disk is new, it's
eaSy for Super Disk to consistently make better diskettes.
You can always be assured of ultra-tight tolerances and
superb dependability when you use Suger Disk diskettes. If
all this manufacturing mumbo-jumbo doesn't impress you,
we're sure that at least one of these other benetlts from using
Super Disk diskettes will:

1. TOTaL SURFACE TESTING - For maximum reliatility, end Lo leasen the Likelihood of
disk #rvore, &l disweites mual be totally sudace tested Al Super Dish, sach Sk otte o
100% sriace tested Super Dl i B0 Pty WA thealf tes1ing they gven tast Ve trucks thal
are W between the regular tracka

2. COMPLETE LINE OF PRODUCTS - For a dishetie tc be userul fo you and your
comPuise, It must be COMpatabie PHyBICHTY Super Disk has an entirs fine of S¥einch
and Iv-inch disketies for your computer.

3 SPECIALLY LUBMICATED DHSK - Supar Debh yres B Bpwcial oxde [ubican which
2dded 10 1he base med B the o cHion of thetr This ghres you & beller deak
drive head 0 medias conlact and 1cnger nead and disk ife.

4, HIGH TEMPERATURE/LOW-MARRING JACKET - & unique high temparature and
kv marring vinyl JEckat alicws use of thesr D/ 0duc] where Other Sk eliea won twork This
apecial jckel W mose rigid than other ditkattes and heios ehminata dust on 1he jacket
8. REINFORCED HUG RINGS - Standard on oli 48 TP Super Dvak minsdiaks, to
HrengThen the Conter hub hede. This Incresses ™ ife of Ihe Ciln 10 Save you Money Ind
MCreas S Ovirall diswette religbibty.

8.CISK DURABILITY = Super Ovghr diskelles will beal &1 industry standards tor reability
since thay will ghve you mors than 73% of The onginal signal amplitude remaining sven
NN Bn avecsge (WEDU) B-50) of 30 millkon pa Thary wac Do weeth 2l (ncuRtry
specihcations 85 e3tabished by ANIL ECMA, 150, 1BM wnd N3

7. CUSTOMER URIENTED PACKAGING - All Supe Dish disketieos o# paceaged 10
diskall0s tos carton and 10 carions 1o & case. The economy bulk pack i packaged 100 of
500 ks 10 B CEAE without &rwe lODEE OF labwie.

B. LIFETIME WARRANTY - |f &l #ise faits, remember, 8l dighy made by Super Digk Inc,
have & hfotime wiscenty B any Super Dish Giskelte 1845 10 meet HRGIOGY sPC ACationn
Super vk ML witt ¢pplace them undec the terms of the Super Digh warranty.

#. SUPERAS YALUE - Wih Super Dwi'a Sulomated production ine. high-guality, emor
trae diskd Bre yours without 1he Mgh Soet

Order toll free 800-USA-DISK
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SAVE MONEY... QUANTITY DISCOUNTS AVAILABLE

Super Diskh diskettes are packed 10 diskettes to a carton and 10
cartons to acase Tosave YOu éven moOre, we also oHer Super Disk bulk
product where 100 or 500 dishetica are packaged in the same box
without enveiopes or 18bels. Since we save DACKaging costs. these
savings are passed on 1o you For best value. you shoutd order I
incrementa of 100 diskettes Quantiy digcounta sre ai1s0 available.
Qrder 200 oFf more disks at the same time and deduct 1%: 300 or more
2%:; 400 of more 3%; 500 or more 4%; 1,000 or more 5%, 2,000 or more
6%; 3,000 or more 7% and 5,000 or more disks earns You an 8%
discount ol our quantity 100 pnce. SuPer strong and tear resistant
S%" diskette enveloPes are avaitable irom us tor only $10,00 per pack
ol 100. Use order # CV-5 for & 100 pachk of 5%" diskette envelopes.

39¢ per disk
Quantity One

Almost all diskettes are immedgiately avaijable from Super Disk With

our effictent warenouse faciltles, your order is normally shipped In

less than & day. Bupst Disk
SAVE ON SUPER DISK™ OISKETTES peice

Product Deschption Part & per disc (8]
5% $S50 Soft Sector w/Hub Ring Retsil 10 pack 8431-HR 064
5%"” Same as above. but buik pack w'o énvelope B437-HR 039
5%" 5500 Soit Sector w/Hub Ring Retail 10 pack 8481-HR 0.68
5%" Same as above. but bulk pack w/0 enveiope B48T-HR 0.43
5%" OSDD Soft Sector wHub Ring Relail 10 pack 6491-HR 0.74
5% Same a8 above. but bulk pack w/0 enveiope B497-HR 049
5%" DSQO Soft Sector (96 TP Aetall 10 pack 6501-HR 1.08
5%" Same g3 8bove. but buik pack w/o envaicpe B8507-HR 079
5%" DSHD for IBM PC/AT - bulk pack 666T-HR 1.49
3" S5HD 135 TPY - Retail 10 pack 8311-HR 1.50
3%~ SSWD 135 TFD - bulk pack 8317-HR 1.14
3% DSHD (135 TPD - Retall 10 pack 8321-HR 1.68
3%" DSHD (135 TP - bulk pack 8327-HR 1,49

S350 = Singte Sided Single Density, SSDD = Single Sided Double Density;
D5DD= Doubie Sided Doubie Density, DSOD = Double Sided Quad Density;
SSHD = Sinpie Sided High Densdy, DSHD = Double Sided High Density.

BUYYOUR DISKETTESFROMCEWITHCONFIDENCE

To get the 1astest deiivery of vour diakettes, phone your order directty tg our
ordar dask and Charge it 10 your Sredil card Written purchase orders are
accepled from approved government agencies and moat well rated firms st
2 V0% surchargs for net 10 hilling. For maximum savings. Your order shouid
be prepaid All sales sre subiect to avallability, acceptance and verification.
All sales are final. All prices are in ). 8. dollara. Prices, terms and speck
fications are subject to change without nolice. Out of slock Items may be
placed on backorder or substiiuted for eQuivalént Droduct uniess we sre
Instructed difterently. A %5 00 additional handling lee will be charged lor all
orders with & meérchandise tolal under $50.00, Al shipments are F.O.B. CE
warghouse in Ann Arbor, Michigan No COD's Non-Certiied checks requing
bank clesrance. Michigan residents add 4% aales tax or supply your tax iD
number and reason for tax exempPlion.

For ahipplng charges add $6.00 per 100 diskettes and/or any fraction of
100 S%sInch or 3%-Inch diskettes tor U.P.5./R.P.8. ground shipging and
handiing in the continental U.S. YPS 2nd daY alr rates sr@ three times
continental L.S. rates. For Canada. Puernto RiCO, Hawall, Alaska, or
APQ/FPO denvery, shipiing is three times the Continenlal .S, rate.

Mall orders to: Communications Electronics Inc., Box
1045, Ann Arbor, Michigan 48106-1045 U.S A, tt you have a
Discover, Visa or Master Card, you maycall and place a credit
card order. Order toll-free in the U, 5. Dial B00-USA-DISK. In
Canada. order toll-free by calting 800-CA1-DISK. If you are
outside the U.S. or in Michigan dial 313-973-8888. Telex
anytime 871-0155 (6710155 CE UW). Order today,

Copynght @ 1958 Communications Electronics Inc Ag ¢ 100186-HR

Now ¥

39¢

" a disk
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merely fed Lo the transmitter. The
micro-wire is then connected lo
the transmitter via spring-loaded
lerminals and fed along base-
boards and door frames to the re-
ceiver. Enough micro-wire (150
feet) is supplied with the unit for
almost any domestic applications;
the cable ends are stripped and
tinned for easy connection. The
wire is installed by stapling it to the
baseboard, etc., and is hardly no-
ticeable. You must be careful,
however, not to pierce the wire

with the staples. At the receiver,
the micro-wire is connected to the
unit via spring-loaded terminals.
The receiver is connected to the
TV set via the supplied cable.
That's all there is to il.

As mentioned, power and in-
frared signals are sent to the re-
ceiver from the transmitter via the
micro-wire. That means that the
receiver itself is not connected to
the house wiring.

More significantly, it means that
you can control a signal source

CABLE TV

*

SPEGIALS

*

CONVERTERS

JERROLD:

DRZ-3DIC105—66 Channel Wirsless
JRX-3 DIC—36 Channel Corded Remote
J5X-3DIC—36 Channel Set Top
SB-3—'The Real Thing*

1[G Gl
31494
z9."
19

MAGNAVOX: 6400-—60 Channel Wireless w/Parental

tackout far Jerrold systems

ZENITH:

VIEW STAR:

I-TAC Cable Add-On

199,

1225."

EVSC-2000 —60 Channel Wiraless —
with Parental Lockout

SNG9NES

EVSC-20004-B—Same as above with

A-B Switch

*108.»

View Star 1000 —G0 Channel Wirelass

with Yolume

118,

MISCELLANEOQUS

N-12 Mini-Code

N-12 Minl-Code ¥ ari-Sync
N-12 Minl-Code Varl-Sync Plus Auto On-Dif ..

JERROLD:

HAMLIN:  MLD-1200

1 gg. v
*09.»
*165.*

400 & 450 Handheld Transmitters

NEW (TEMS: Standard Components — 66 Channet Wiraless-

Sclentiflc Atlanta

with Parental Lockout * 99.%*
Call for Price

Power Zapper Stun Gun, 45, 000V

K-4D Radar Detector—Dash Model
K-40 Radar Detector —Remote

E][GGRes
1229,

ALL UNITS GUARANTEED. QUANTITY PRICES AVAILABLE.

UNITED ELEGTRONIC SUPPLY

P.0. 80X 1206 «

ELGIN. ILLINDIS 60121

312-697.0600

CIRCLE 201 ON FREE INFORMATION CARD
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from a remote viewing location by
using its infrared remote control as
you normally use it. Infrared sig-
nals from the control are picked up
by the receiver, sent to the trans-
mitter via the wire, and emitted by
an infrared source at the transmit-
ter. The signals are then picked up
by the signal source’s infrared re-
ceiver.

The infrared source was origi-
nally mounted inside the transmit-
ter, behind a window. However,
not all installations allowed for re-
liable operation using that
scheme. Therefore, an external in-
frared source, or “wand,” was add-
ed. That wand is connected to the
transmitler via a jack and is placed
directly in front of the signal
source’s infrared transmitter.

The owner's manual is excellent
as far as it goes, but it only shows
the connections for a VCR and a
remote TV set. No attempt is made
to show other combinations,
probably because there are so
many possibilities. The unit can be
inserted anywhere within the RF
signal path.

This reviewer’s major complaint
with the unit is that it lacks a main
power switch. Although the power
consumption of the transmitter is
only 14 watts, there is little reason
for leaving the unit on all the time,
even when the signal source and
atlached TV sets are off. Further,
that omission may lead to shorter
device life. Adding the switch, as
well as an LED power indicator
would not add much to the unit’s
cost, or 1ts power consumption;
both additions would be worth-
while enhancements.

At a suggested retail price of
$89.95, the VCR Rabbit is far less
expensive Lthan adding another ca-
ble converter, VCR, or satellite re-
ceiver, yet offers you much of the
convenience of such an addition.
Additional receivers, supplied
with 150 feet of wire, are available
at a suggested retail price of
$44.95.

Some might feel thal the micro-
wire link is unsightly or undesira-
ble, but this reviewer found that
the wire was nearly unnoticeable.
Further, the video signal supplied
by the VCR Rabbit is superior to
that supplied by any RF-link sys-
tem we've seen, and without the
threat of an FCC fine! R-E
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NEW PRODUCTS

AUTOMATIC IC TEST SYSTEM, the
model 560, is designed for testing
IC’s In and out of circuit. It will test
over 90% of the most popular TTL
and CMOS IC's.

In-circuit test applications in-
clude diagnostic tests on com-
pleted circuit boards on a produc-
tion lIne, at a quality-control point,
in a service depot, or even in.a
field-service operation. It can be
programmed to test all IC's in se-
quence on a board, or to test large
quantities of one IC type. Pro-
gramming setup time is a minute
or less for simple boards.

Tests can be conducted in ran-

CIRCLE 30 ON FREE INFORMATION CARD

dom order or in a pre-determined
test sequence. A particular series
of IC numbers used on a circuit
board can be selected from the
model 560's resident library and
loaded into RAM, or programmed
into EEPROM memory for perma-

nent storage. 50 rapid is its Dpera-
tion that faulty PC boards that were
previously discarded—because of
the cost of labor—can now be de-
bugged in minutes by non-tech-
nical personnel.

All test results are displayed on a
20-character dot-matrix vacuum
fluorescent display. Plain-English
user-prompts guide every step of
the operation. In addition, front-
panel LED indicators display the
test mode and device type.

The model 560 is priced at
$3500.00.—B&K Precision Product
Group, 6640 W. Cortland St., Chi-
cago, IL 60635,

DMM, the Mercer model 9370, of-
fers autoranging and manual se-
lection of voltage and resistance
ranges. It measures up to 1000
volts DC (in 5 ranges), 750 volts AC
(in 4 ranges), 10 amps AC and DC
(in 2 ranges), and 2 megohms (in 5
high- and 4 low-power ranges.)

The memory mode provides up
to 99 counts of zero offset. Also
included is an audible continuity
indication. Basic DC-voltage ac-
curacy is 0.5%. Low and high ener
gy fuses are provided.

The unit is housed in a 5.9" X
2.95" x 1.34" high impact case, and
it weighs ¥ pound. A 9-volt bat-
tery, color-coded test leads with
screw-on alligator clips, and an op-

CIRCLE 31 ON FREE INFORMATION CARD

erator’s manual are also furnished.
The model 9370 has a suggested

list price of $59.00.—Mercer Elec-

tronics, Division of Simpson Elec-
tric Company, 853 Dundee Ave-
nue, Elgin, IL 60120.

testing, and low cost

FULL ONE YEAR WARRANTY.

—
2= sh

fits any shurt pocket. Carry [t with you at all times
lo test and measure AC/DC volis, ohms. and éven do diode checks. Self-contalned in a
vinyl case, wilh probes attached. this compacl 3% digil mullimeter folds to approx.
4.5"H x 3"W x 0.5"D and weighs only 3 oz Always ready for action, the high quality
CHECKMAN MIN| offers built-in autoranging, easy-ta-read 0.4 high LCD, continuity/diode

Card Size Digital Multimeter

TESTON'S CHECKMAN MINI

To crder, for shipment within Ihe USA, send check or
maney order for $29.95 (CT residents add 7% sales tax) plus $1.50
lor handling and shipping or call TOLL FREE: 1-800/221-5749.

SIBER HEGNER NORTH AMERICA INC.
5 Landmark Square, Stamford, CT 06901

Calt TOLL FREE: 1-800/221-5749

in CT: 203/967-4441 Telex: 279653 SANDH UR

CIRCLE 195 ON FREE INFOARMATION CARD
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KEYLESS DOOR LOCK KiT, the
model GD-3830, is a keypad-con-
trolled latich. The 12-button key-
pad mounts outside the door at
doorknaob level, while a solenoid-
operated latch replaces the con-
ventional strike-plate. The user
programs the lock to accept a four-
digit sequence,

;".'“E...;_'::_-*
CPr—

CIRCLE 32 ON FREE INFORMATION CARD

The user may change the entry
code as often as desired, and he
may also select an entry-code time
range from a group of ranges be-
tween 2 and 20 seconds. The door
will remain locked if it takes longer
than the programmed time range
to enter the code. The Keyless
Door tock can also be set to re-
main unlocked for as long as 45
seconds.

The model GD-3830 operates
from a power-cube transformer
and has a jack for a 12-volt re-
chargeable battery backup in case
of power failure. It is priced at
$99.55.—Heath Company, Benton
Harbor, Ml 49022,

CIRCLE 33 ON FREE INFORMATION CARD

CD STORAGESYSTEM, measures 6"
wide, 15" long, and 2" deep, and
can hold up to 20 compact-disc
jewel boxes. The storage clip
pivots forward, allowing the user
to scan the titles and remove selec-
tions with ease.

The CD Storage System can be
either wall-mounted or placed on
a flat surface. Because of its light
weight, it can also be carried from
home to car. The retail price is
$19.95.—Discwasher, 4309 Trans-
world Road, Schilier Park, 1L 60176.

continued on page 39
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THE MODEL WTT-20 ISONLY THE SIZE OF

A DIME, yet transmits both sides of a tele-

| phon® conversalion to any FM radio with
crystal clanty. Telephone line powered - never
needs a batteryl Up to ¥a mile range, Adjusta-
ble from 70-130 MHZ. Compiete kit $29.95
+$1.50 S+ H. Free Shipplng on 2 or more!
COD add $4. Call or send VISA. MC, MO.
DECO INDUSTRIES, Box 607, Bedtord
Hills, NY 10507, (214) 232-3678B.

| CIACLE 127 ON FREE INFOAMATION CARD

FREE CATALOG OF HARD-TO-FIND
TOOLS Is packed with more than 2000
quality iterns. Your Single source for precision
tools used by elecironic iechnicians, eng:-
neers, insirument mechanics. s¢hools, labo-
ratorles and government agencies. Also
contains Jensen's line ol mare than 40 tool
kils. Send for your free copy todayl JENSEN
TOOLS INC., 7B15 46th St., Phoenix, AZ
B5044. (602) 968-6231.
CIRCLE 115 ON FREE INFOAMATION CARD

-

| THIS CHRISTMAS GIVE THE GIFT OF MTS
Stereo with the Reconton V622 Entertain-
ment Decoder. The V622 adds a new dimen-
sion to your TV wviewing - Cinema-like audic
reproduction that was never before possibie.
Fealures include ® dhx/NDR Noise Reduc-
tlon e Stereoc Synthesizer e MPX Input
$109.75 ea. pius $3.50 shipping {In NY add
Tax.) 15 day money back guaraniee. DEL-
PHONE INDUSTRIES INC., Box 150. EI-
mont, NY 11003, (718) 468-7367.

I_CIRCLE 56 OM FREE INFORMATION CARD

2 "N
B TCOR———

“SODDER" WITH THE NEW BUTANE
POWERED PORTAS OL.. No matier how you
speil it Portaso: is the handiest soldening iron
around. Seven inches long. Vanabie powerr
10 to 60 walis. 60 rminutes use per refill. Only
29.95 + 2.00 PAH. Replacement 1ps; 1.2,
2.4 (standard), 3.2, 4.8mm, 7.50 + .50,
Butane: 3.50 + .50. VA add 4% tax. Quanfity
discounts/dealers invited. Visa/MC orders:
{703) 323-8000. Mail C/Money-order to:
PORTASOL, 4358 Harvester Farm Lane.
Fairfax, VA 22032,

CIRCLE 204 ON FREE INFORMATION CARD

CABLE TV CONVERTERS AND DE-
SCRAMBLERS. Large selechion of top
quality merchandise. Low prices. Quanlity
discounts. We ship COO. Most orders are
shipped within 24 hrs. Send $2.00 tor calalog.
CABLETRONICS UNLIMITED, P.O. Box
266 Dept. R, S. Weymouth, MA 02190 (617)
B871-6500
l CIRCLE 190 ON FREE INFORMATION GARD

YOUR CUBPRANCE
SYSTEM TO R MORE
REWARDLNG FUTURE

A CARE G 21ST CEN-
TURY. Since 1905, Nalional Technical
Schools has helped people buid successtul
careers. Enter the 218t Cenlury through
home study courses in Robotics, Computer
Technology and Servicing, Micropiocessors,
Video Technology, Basic Electronics, Trans-
portation Technology, Cimate Control Tech-
nology or TV and Radwo Servicing. For a
FREE catalog. call 1-800-B-BETTER. Or
wrlle NTS/INDEPENOENT TRAINING
GROUF, 456 west M. L. King Jr. Bivd. L.A.,
CA 90037.

CIRCLE 200 ONM FREE INFORMATION CARD
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LINE ZAPPER
vicm D I VIDRD OUT

DESCRAMBLE THE NEW VIDEO TAPE
COPY PROTECTION SCHEME. When you

rent or buy a recent movie release, stop the | 60 dB SIGNAL ELIMINATOR—i{or removal

vertical jumping and jittering in your TV pit-
ture with the LINE ZAPPER. This project de-
tects and removes selected [ines of video that
have been modified and often interfere with
normal television operabon. Get your kit lo-
day only $49.95 plus $2.00 tor shipping and
handling. ELEPHANT ELECTRONICS, Box
41865-L, Phoenix, AZ 85080. (602)
581-1973. MasterCard and Visa accepted.
CIRCLE 120 ON FREE INFORMATION CARD

of undesirable TVFM/VHF signals. Can be
tuned precisely to ANY signal within these
ranges: 'Model 26 - Ch. 2-8 plus FM (54-108
Mhz) *Model 1422 - Ch's. 14(A) - 22(1)
{120-174Mhz) 'Model 713 - Ch's. 713
{174-216 Mhz) Highly selective notch/ad-
juslable strength. Singles $30. Quantity dis-
courts 10 60%. STAR CIRCUITS - P.O. Box
8332 - Pembroke Pines, FL. 33084
CIRCLE 94 ON FREE INFORMATION CARD

NEW JERRQOLD CS 68 CHANNEL CABLE
TV CONVERTER with volume control & de-
scrambler loop (Part). Programmable clock
wums TV on/off & changes channel. Audio
muie kills commercials. Programmabie chan-
nel scan. instanl channe mecall. Automatic
fine luning with manual ovemde. Video & au-
dio outpuls. Friendly to all descramblers.
Specily output. 1 year warranty. $139. $118 |
aa.'case lot of 10. Free defrvery. Dealers wanit-

ed. 514-739-9328. CROSLEY ELEC-

TRONICS, Box 840, Champlain, N.Y. 12919.

CIRCLE 191 ON FREE INFORMATION CARD

NEW SATELLITE DECQODER. Parts. kits. as-
sembled units. BASIC KIT with PC board, all
parts, manual—$69.95. COMPLETE KIT, in-
¢luding RF modulator & cabine1—$109.95.
COMPLETE UNIT {no RF modulator, but
ready to run—3$169.95. COMPLETE UNIT w/
RF MODULATCR—$189.95. PC BOARD &
assembly manual—%24.95. TWO BASIC
KITS...Get the third free—$139.90. PIL-
GRAM VIDEO PROOUCTS, P.O. Box 3325,
Plymouth Cenler, MA 02361,

CIRCLE 198 ON FREE INFDRU;\TION C.ARD

MICROWAVE ANTENNAS $69.95. Now in-
cluding shipping and Litelime warranty. We
Reparir all 1ypes of Downconverters, Cable
Converters and equipment avadablel Jerrold
400 wireiess Convertor $7.2.95 plus shippng.
Coax cable. T.V. paris. accessores. con-
neclors. T.V. amplifiers. Write for tree catalog
or call tor prices. BLUE STAR IND., Dept.
105-RE11-86, 4712 Ave. N, Brooklyn, N.Y.
11234 (718) 338-8318 Ex1. 105.
CIRCLE 85 ON FREE INFORMATION CARD

SIMPLY SN AP THE WAT-50 MINIATURE FM
TRANSMITTER on top ol a 9v baitery and
hear every sound In an entire house wp to 1
mile away! Adjusiable lrom 70-130 MHZ. Use
with any FM radic. Complete it $29.95 +
$1.50 5+ H. Free shipping on 2 or meret COD
add $4. Cail or send VISAa. MC, MO. DECO
INDUSTRIES, Box 607, Bedford Hills, NY
10507. {(M4) 232-3878.
CIRCLE 127 ON FREE INFORMATION CARD

|

ZENITH SSAVI $169 EACH, beat the price
Increase. UHF gated pulse $199. Recondi-
fioned onglnal equipment for UHF chs.
27.48.51,60, etc. Quantity discounts. Satellite
equipment. Surplus TV equipment: N-12.
SB-3. Hamlin 1200, converiers. amplifiers.
elc. Catalog $1. SSAVI moditicationstrou-
bleshooting handbook $6.50 ppd. AIS SAT-
ELLITE, INC., R.O. BOX 1226-E Dublin, PA,
18917. 215-249-9411.
CIRCLE 81 ON FREE INFORMATION CARD

APPLIANCE REPAIR HANDBQOKS—13
volumes by s&rvice experts; easy-10-
understand diagrams. illustrations. For major
appliances {air conditionars, refrigerators,
washers, dryers, microwaves, etc). elec.
housewares. personal-care appliances.
Basics of 5001d slate. setting up shop. test
instruments. $2.65 10 $5.90 each. Free
brechure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148, 1-(312) 932-9550.
CIRCLE B4 ON FREE INFORMATION CARD

SAFE-LEGAL-EFFECTIVE STUN Guu}
VIPER It Instanily immobilizes an attacker
up {0 15 minutes. Penetrates through leather
and thick clothing. Descharges 50.000v from
a single 9v NiCad baftery Used by police
around the country. 1 Year Guarantee. 1 Viper
Il $39.95. With NrCard battery and charger |
$49.95. Freg belt cip with every VIPER II.
Catalog Free. UNITED IMPORTS & MFG.,
6846 PACIFIC ST. RE1, OMAHA. NE 68106.
{402) 554-0383, TLX: 5106016153, MC,
VISA, C.OD.
CIRCLE 202 ON FREE INFORMATION CARD
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Satellite
Communications
Trammg from NRI!

Move into commercial satellite communications and home
satellite TV with NRI’s latest training breakthrough!

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

Back in 1964, great excitement surrounded the launching
of Syncom 2, the true forerunner of today's satellites. But
not even the most hopeful of scientists believed that in
less than 25 years. communications satellites would have
such a tremendous impact on the professional and per-
sonal lives of millions of people around the globe.

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

in advance. . .and scientists now explore and investigate
the mysteries of outer space without leaving their lahs.
And. not surprisingly, these amazing applications of
satellite technology have opened up exciting new opportu-
nities for the technician trained to install, maintain, trouble-
shoot and repair satellite communications equipment.

Home Satellite TV 1s Just at the Start of
Its Explosive Future

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

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

WwWwWw americanradiohistorv comm
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New Jobs, New Careers for the
Trained Technician

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

."‘-, this service- and support-intensive
g industry. NRI's new break-
o through training prepares you

to fill the increasing need for
technicians to install, adjust,
- and repair earth station
e equipment, such as dishes,
antennas, recejvers, and
‘ amplifiers.

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

NRI Brings Satellite Technology
Down to Earth

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

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

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

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

Your Home Satellite TV System
Brings Theory to Life!

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

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

At-Home Training the Uniquely
Successful
NRI Way

It's hands-on train-
ing, at home. . .
designed arcund the
latest state-of-the-art
electronic equip-
ment you work
with as part of your
training. You start
from scratch and :
:Idiscover by b
oing” all the .
way up to the "":“ '
level of a fully = it s
qualified profes™
sional. You conduct y e
key experiments. . perform vital tests. . . install your®
own system. . .and you do it at the pace that suits
you best.

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

Make Your Move Into the
Future Today! Send for Your
FREE NRI Catalog

Only NRI can train you at home for an
exciting and rewarding career as a satellite
communications technician, The knowledge
and know-how you gain from your NRI
training provide you with the soundest
possible foundation for further growth with
the industry. But now is the time to act.
Return the post-paid card to us today. You
will receive your 100-page catalog free. It's
filled with aI{ the details you'll want to know
about our training methods and materials
and our more than 70 years of successful
innovation in at-home, hands-on
career training—the kind of
experience that enables NRI
to provide the most effective
training possible to prepare
you for today’s, and tomor-
row’s, high-tech opportun-
ities. {If the card is missing,
write to us at the address
below.}

=
&
McGraw-Hill Continuing Education Center z
3939 Wisconsin Avenue, NW in
Washington, DC 20016 PN .
we'll give you tomorrow, g §
37
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NEW IDEAS

Light-seeking robot

FIG. 1

HERE'S A SIMPLE CIRCUIT FOR DEMON-
sirating some basic principles of
robotics. The circuit is light seek-
ing; with careful adjustment it will
follow a flashlight around a
darkened room. The heart of the
circuit is a pair of photocells that
determine the direction in which
the robot will move. Depending
on how light falls on the cells, the
robot can be made to move for-
ward, left, or right. Motion is
provided by iwo independent DC
motors; a swivel-wheel maintains
balance.

How it works

In the circuit shown in Fig. 1,
each photocell is connected 1o an
op-amp configured as a com-
parator. When sufficient light falls
on photocell R2, the voltage at the
inverting input (pin 6) of ICl-a will
fall below the voltage at the non-
inverting input {pin 5), so the out-
put of the comparator will go high,
and transistors Q1 and Q2 will turn

on. That will enable relays RY1 and
RY2, and thereby provide power
for the right motor. The robot will
then turn left.

Likewise, when light falling on
R3 lowers its resisltance, Q2 and
Q3 will turn on, the left motor will
energize, and the robot will turn
right.

Notice that diodes D1 and D2
provide an or function: Q2 turns
on when either comparator goes
high {or when both do). When Q2
lurns on, it energizes relay RY2,
which provides a path to ground
for either motor coil, or both,
When there is not enough light
falling on the photocells, neither
comparator will go high, so RY2
will be off. That is what prevents
the robot from moving when nei-
ther photocell is lit.

Also note that the photocells
and motors are cross-wired—ithe
left photocell conirols the right
motor, and the right photocell
controls the left motor.

WWWwW americanradiohistorv comm

NEW IDEAS

This Colemn 8 devoled 10 new Waas, i
cults, daviCe BDDECAHONS. CONSLCDON tech-
s, helpiul hets, etc

All pubkshed enitnes. upon PUbBCAton, will
earn 325 I addinon. lor U §. resxdents only,
Panzase will donale thew model 313 —The
Raped Assembly Circut Board Holdet, having
a relad pnoe of 33995 11 leatures an exghl-
position rotating adustment. incexing al 45-
degree iIncremens, and six positiveg lock pos-
Bons in the vertical plane, gvng you a full ten-
INCh hesght adjustment for comboriable work-
ng.
1 agree 9 the above terms. and grant
Radlo-Elecirenics Magazine the nghl 10
publish iy idea and 1o subsequently re-
pubdish my wea i cotlechons of compldabions
ol reprnis of ssmilar articies. | declare that the
attached 1o a 15 My own onginal materis) and
1hat its publicabon does not wolale arty other
copynght | aiso declare that this matenal has
nol baan prviously Dubiished

Tille of \dea

Signatume

Print Name Dale

Streel

City State Zip
Mail your idea along with thes coupon
to: Hew ldeas Radio-Electromics,
500-8 Bi-County Boutevard
Farmingdale, NY 11735

=l

Construction

Building this circuit requires
more mechanical than electronic
skills. In addition to a circuit
board, you'll have to provide a
platform for the motors, the swivel
wheel, and the batteries. You
could generate the five-volt motor/
relay supply from a six-volt battery
or gel-cell in series with a power
diode. Make sure 1o use a diode
that can handle about four times
the maximum current drain of a
single motor. To provide noise im-
munity, the comparators should
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be powered from a separate low-
current nine-volt supply.

The photocells should be
mounted on the front of the plat-
form, several inches apart, with a
light barrier between them. You'll
have to experiment to find the ex-
act dimensions for your applica-
tion, but try mounting the
photocells two inches apart, and
make the light barrier about four
inches long. Also, it's a good idea
10 coat the barrier and whatever
the photocells are mounted on
with flat black paint.

After wiring the circuit, check it
over and correct any errors. Then
turn off the lights and adjust R4 so
that the robot doesn’t move when
only ambient light is falling on the
photocells. Next adjust R1 so that
the photocells are equally respon-
sive to your signal light. Last, try
leading the robot around the
room. —j. A. Tavares

NEW PRODUCTS
continued from page 32

PROTOTYPING STATION, the
model £B 503 PROTO-BOARD, has
a large, three-socket breadboard-
ing area and support features in-
cluding a function generator, a
variable power supply, and eight
LED logic indicators.

CIRCLE 34 ON FREE INFORMATION CARD

Also built in are such frequently
used circuit components as de-
bounced pushbuttons, eight-posi-
tion DIP switch, SPDT switch, 1K
and 10K potentiometers, a speak-
er, and two BNC connectors. Ev-
erything is connected to the
breadboarding area through a PC
board, and access is quick and
simple.

The model PB-503 PROTO-
BOARD has a suggested retail
price of $275.00.—Global Spe-
Cialties, 70 Fulton Terrace, P. Q. Box
1942, New Haven, CT 06509.

CASSETTE DEMAGNETIZER, the
model SK308, is powered by a 1.5-
volt mercury disc dry cell. The
unil's electronic circuit generates a
large electronic field at the tape
head, then slowly breaks the field
down. As the field decays, it dissi-
pates the tape-head magnetism is
less than one-third of a second.

CIRCLE 35 ON FREE INFORMATION CARD

The battery has an average life of
500 hours, and is readily replacea-
ble. A recessed LED in the cassette
informs the user whether the cell
requires replacement.

The model SK308is priced at un-
der $20.00.—Signet, 4701 Hudson
Drive, Stow, OH 44224,

TUBES

|| andIC’s
8 FAST DELIVERY
LOWEST PRIGES

call Tol Free (800) 221-5602

In-dupih Invemidry - Indusirial 3 Aeceiving Twbey
3-5002 $85.00 | M22 $135.00
5728 75.00 | 813 45.00
B1A 15.00 | MAF450 1285
81468 A.75 | MAF454 1B.95
2057 15.00 | MRF455 14.85
8950 MRF452 19.95
4CX2508 ELF6 a2e
L2l 6JS60C T8
SGE13 BCAT7 LX)

CHEMTRONICS CHEMICALS
TUN-O-WASH 2402, $3.89
TUN-O-POWER 339
TUNER RENU Boz. 125
FREEZE IT 220z. 339

Major Manwlicturert Fatlary Baxed omd Full Line ol
Sylvanln ECG Repiatemeni Semicunducionn

@@' neca @ STTVANA

Monmem rger $2300

A 1Y UPS thirge

TRANSLETERONIC INC.

Bos & 1365 ¥1h Sieeet, Broouipn, NY £1213

Ter 1MA&3) 2000°Wans Ling B0O 221 5802
FAX v (B 6334378

CIRCLE 193 ON FREE INFORMATIDN CARD
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R 5 T a0
Capacitance,
logic and more.
For less.

Now, a fully-loaded DMM combines
a capacitance meter. logic probe, and
an hFE meter, all for the price of 2 DMM.

TTL Logic Probe: 20 MHz
Hi/lo/off indications
Detects 25nS pulse width
Capacitance: 5 ranges { 2nF to 20uF )
hFE (NPN or PNP): | range (1000}
DMM: DCV-5 ranges ( .2V to 1kV)
ACV-5 ranges ( .2V to 750V)
DCA-4 ranges (200:A to 10A)
ACA-J ranges { 20mA to 10A)
Ohms-7 ranges (200 Ohms
to 2000 Megohms )
Continuity heeper
Diode check
Built-in bail
Anti-skid pads
See one now at your local Beckman
Industrial distributor.

DM25L...5899%"

Beckman Industrial Corparation

A Subsidiary of Emerson Electric Company
630 Puente Street. Brea, CA 92621

{ T14) 671-4800

2 Copight Beckman |adustral Corporation

e ———
CIRCLE 93 ON FREE INFORMATION CARD
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ELENCO PRODUCTS AT DISCOUNT PRICES!

20 MHz DUAL TRACE OSCILLOSCOPE

$369 MO-1251

FREE i ——
DIGITAL e W TR,
METER oy | ke
WI1TH s

SCOPE -;ﬁ
PURCHASE | _ Jl 0)1§"

;-\-_ .[ﬂ‘ll? ot *
35 MHz DUAL TRACE OSCILLOSCOPE

$545 MO-1252

Top quality scopes at a very reasonable price. Contains all the desirable features. Elenco’s 2 yaar guarantee
assures you of continuous service. Two 1x. 10x probes, diagrams and manual included. Write for specifications.

MULTI METER with
CAPACITANCE and
transistor tester

*65

a Reads Volts, Ohms,
’» @ Current, Capacitors
. Trangistors & Diodes

Model
CM-1500

GF-8016 Function Generator
_with Freq. Counter

219

¥ « Sine. Square, Triangle,
*Pulse, Ramp, .2 t0 2 MHz
*Frequency .1 thru 10 MHz

GF 8015 without Freq. Meter *169

Triple Power Supply XP-660

514950

020V @ 1A
0-20V @ 1A

5V @ 5A
Regulated, Short Circult Protected with 2
Cont. 3 Separate Supplies.

Fult
L:lmﬁ

3 Amp Power Supply XP-650

o5 = §| 11950
= ee m| e

Fully regulated, short circut protected current
limit control

C&S SALES, 8744 W. North Ter. Niles, IL 60648
800-292-7711 (312) 459-9040
2 Year Limited Guaranteel Add

TRUE RMS 4%
DIGIT MULTIMETER

135

.05% DC Accuracy
.1 % Resietance
with Freq. Counter
& Deluxe Case

Model
M-7000

10 MMz OSCILLOSCOPE

$190
$-3000

10 MHz DC or AC
Triggered Sweep
Calibrmted Ve A Hor
RAeada Voits & Freg

50 MMz LOGIC PROBE

= LP-700

20 nec with memory

AUTO RANGING
plus
MANUAL RANG | NG
3 1/2 DIGIT METER
28 FUNCTIONS

FULLY PROTECTED

.T®% ACY 3$2386.95
.25% ACY $39.95
. 1% ACY $42.9%

BREADBORD

a

9430 1,100 pins $18
9434 2170 pins  §25
9436 2,860 pins $35

Shown
9434

LOGIC PULSER
$25

LP-600
2 us puise @ 1A

DIGITAL LCR METER

Model LC-1800
Measures: Inductors $1 48
Capacitors, Resistors
Inguctors . 1pH 10200 H
Capacitor. 1P f to 200
Resistor .01Q1020M Q
Ranges 6Ind. 7 cap, 7res

-'Q E 15 DAY MONEY
v BACK GUARANTEE  ASK FOR CATALOG

5% tor Postage ($10 max.), IL Res., 7% Tax

CIRCLE 109 ON FREE INFORMATION CARD

WWWW.americanradiohistorv.comm
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Closed-Caption Decoder ..ue.arrom

Closed-captioning—whats it all about? Find out here, and build a
high-performance, low-cost closed-caption decoder, too.

MORE AND MORE GOO{? PROGRAMS ARE
appearing on TV lately. especially on the
cable channels. And more and more good
films are coming out on videotape. But
until cecently not everyone could fully en-
joy those programs—especially people
with a hearing disability. Since 1979,
however, many TV shows have been
broadcast and many videotapes have been
released that use closed captioning—a
method whereby hearing-impaired per-
sons can read dialog and narration on the
screen in real time—while the aclor or
announcer is speaking!

Allittakes is ourinexpensive adapler to
allow a hearing-impaired person Lo enjoy
all the benefits of modern programming.
Because most of the circuilry comes on a
pre-built niodule, the decoder can be built
easily in an evening or two for under $150.

To use the decoder, feed the audic and
video outputs of a VCR, a component-TV
tuner or a satellite receiver lo the adapter,
and connect its outpuls (o the comrespond-
ing inputs of your recciving device, If
your receiver has no audio and video in-
puts, you can add an RF modulator to
provide input directly to your receiver's
anterma lerinals.

How It works

Closed captioning is the term for the
wrilten subiitles that arc encoded in a tele-
vision program or op a vidcotape. An
often-asked question is why the captions
are “closed.” or normally invisible, in-
stead of “"open™ and visible all the time.
The answer is that, although captions are a
boon to the hearing-impaired viewer. they
can annoy and distract other viewers.

Normally the subtitles are not visible
on the screen, but when 2 video signal
carrying closed-caption data is passed
through a decoder. that data can be extrac-
ted from the signal and eonveried into
visible captions that can be placed just
about anywhere on the screen. The cap-
tions usually appear #t the bottom of the
picture and provide. in a readable {and
slightly edited) form. both dialogue and
narralion.

To awoid blocking on-screen action, or
o better identify who is speaking when
more than ope persen is visible, the cap-
tions can be placed on the screen strate-
gically. Sigmficant sounds that are pot
apparent from the on-screen action (such
as off-camera screams, door slams, and
gunshots) can also be captioned, and usu-
ally are placed in brackets: [gunshot],
|shouts], ete.

There are pumerous closed-captioned
programs on TV these days. For example.
aimost half of the network muvies, most
of the regular prime-time series, and
many news and educational programs are
currently closed-captioned, The three net-
works {most notably ABC) and the PBS
system carmy more than a hundred hours
of captivned programming a week, Many
pay-TV services also carry captioned pro-
grams (some 30 hours a week), ineluding
HBO/Cinemax and Showtime/The Movie
Channel.

In addition 1o broadcast programming.
hundreds of popular video-taped movies
have also been captioned. The total
nuniber of titles thal are available at press
time should cxceed 600; approximately
25 titles arc added every month. Cap-

Wwww americanradiohistorv. comm

tioned movies are identified by a closed-
caption symbel on the package,

Closed-capticning provides more than
just captions. There are nationwide full-
page text services thal summarize news.,
sporis scores, special information for the
hearing impaired, and even provide a
complete list of currently broadcast
closed-captioned programs,

As you might suspect, all that inlorma-
1ion cannot be packed into a single cap-
tioning channel. In fact, there are two
captioning channels and two text chan-
nels. all of which operate simultancously.
Caption channel 1 {C1) is used for regular
caption information. Caption channel 2
{C2) is largely unused at the present. but
will most likely find use in “alternate-
{ext” eaptioning. bor example, second-
lunguage caplioning, simplified text for
children, and verbatim captions {which
may move 100 fast for somne viewers (o
read) are all possible uses for C2.

Boih Text channel 1 {T1) and Text chan-
nel 2 (T2) are in wide use, however. On
ABC. T2 is used more or less continu-
ously 1o transmil the Program Listing Up-
date Service {(PLUS), which is a rolling
list of all current broadcast and pay-TV
programs that are captioned, including
movies,

T1is used simultaneously to carry other
lext services such as The News Summary,
which is broadeast Monday through Fn-
day during the program “Nightline:”
Weekend Scoreboard {a list of current
sports scores and rankings), broadcast
Saturdays between 8 and 1 PM and Sun-
days betwcen 7 and LI PM (Eastern
times); and the /fcaring /mpaired News

LATETAIT AR
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INSTANT CAPTICNING can no
programiming.

Text Service (HINTS), a list of news and
information of concem to the deaf and
hearing impaired. broadcast Mondays
and Thursdays between 8 and 9 PM.
PLUS and the other services also can be
found on some PBS stations.

Both the existence and the widespread
us¢ of the clesed-caption systém in the UJS
are the result of an almost single-handed
cifort by the National Captioning Institute
(5203 Leesburg Pike. Falls Church. VA
22041), a nov-profit corporation whose
sole purpose is to develop and further
closed captioning. From its beginnings in
1979, NCI has moved closed captioning
from the status of a noveity 1o that of a
viable communications medium for a siz-
able poniion of the population. NCI is
responsible for all phases of captioning,
from fundraising, to research and de-
velopment of new equipment and tech-
nigues, o the actual production of
captions for programs.

Making captions

Program captions are produced by a
rather lengthy process in which the pro-
gram to be captioned is viewed, trial cap-
tions are added, the result is reviewed and
edited. and so on until a finished set of
captions that sceurately follows both di-
alogue and action has been produced. It
lakes about 30 hours of work o0 produce
captions for a one-hour program, al a cost
of about $2.500

For broadcast programs, the caption
daty is encoded on a Aoppy disk and sent
to the broadcast center. where it is added
lo the video signal for transmission with
the program. The caption daca is added o
videotapes during duplication.

Although most captioning is done in
advance for pre-recorded programs, a re-
cent development (by NCI) allows instant

captioning. In that type of captioning.
which is used mostly for news programs
and live speeches. a caplion programmer
listens to the program and enters the
words spoken into a computer. using a
keyboard similar to that of a coun report-
er's. A sophisticaied compuler program
identifies the word groups. and convens
them to eaption form. The capiions 1hus
produced roll upwards on the bottum three
lines of the screen at a rate more or less
equal to the speed with which they are
spoken. Although the captions lag
slightly behind the spoken words (duc to
the time required for entry and transla-
tion}, they appear very quickly and are,
for all practical purposes. instantancous.

The line-21 system

The text channeis and closed captions
are variations of a teletext system known
as the Linc-2§ System. so called because
data is transmitted on video line 21. A
number of experimental teletext sysiems
using the Linc-21 format have conw and
gone in the US. most notably the original
INFOTEXT service in Wisconsin.
However, most (eletext syslems use either
the WST (World System Teletext) or
NABTS (NMonh American Broadeast Tele-

PROGRAM
COLORBURST

text System) formats. because they offer
better graphics and more flexibility than
the Line-21 System. For more informaiion
on lcletext, see the April 1986 issue of
Radio-Electronics.

However. the Line-21 system, as up-
sophisticated as i1 may be. is by far the
sturdiest and least expensive system avail-
able, and those facts make it ideal for
closed-caption use. We call the system
“sturdy”™ because a video signal can be
received and decoded under less-than-
ideal reception conditions. By contrast,
the NABTS system requires a very good
signal for operation, and the WST system
cannot vperale when there is more than
slight noise and signal degradation. The
Line-21 system. on the other hand, can
operale with even an unwalchably noisy
or snowy TV signal.

Video encoding

A diagram of the signal thal encedes
the data is shown in Fig. 1. The data is
transmitted on video line 21, which is the
last line of the normally-invisible vertical-
blanking interval, and it is the line imme-
diately preceding the video image.

To synchronize the decoder's data
clock. a seven-cycle burst of a 503-kHz

=——TWO {7-BIT + PARITY) ASCII—=

CHARACTERS
(DATAL

-=— START BIT

-
SYNC

FIG. 1—THE 215T LINE ol each irame of a TV piciure contains 17 bits ot intormailon. Cne is & starl bR,
and two are parity bits. The remaining 14 bits comprise two seven-bit characiars of ASCH-lIke data.

e
[ > VIOED
OUTPUT

TELECAPTION MIXER
DECODER =
MODULE
VIOED VIDED
INPUT e
VIOED BLANKING RF —0
AMP MODULATOR fF
=T BUFFERS S
il
FUNCTION
SELECT
AUDIDO= — b———
INPUT AUDID
I Y AUDID QUTPUT
POWER BUFFER
SUPPLY
oI

FIG. 2—AFTER BUFFERlN-mhu ¥ideo sigrial passes .ﬁ't'o'ugl?ihe decoaer modue, wﬂh‘ elulcamﬁ_,
caplion data. That dats is recombined with the video signal and deliverad lor output.
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signal is transmitted first. That is followed
by a siart bit and then two seven-bil bylcs
of data. each of which has an eighth (par-
ity) bit for ermor detection. That makes a
total of 17 bits per frame. So, at 30 [rames
per second, the overall data rate is 510 bis
per second . Although that may seem slow,
(panicularly when compared with WST's
5.7-megabaud rate), it is fast enough 1o
carry the limited data needed for caplions.
In addition. il is the slow speed of the
Linc-21 system that gives it ils sturdiness.

Most of the symbols, upper-case, and
lower-case letiers conform to the standard
scven-bit ASCILI format. However, there
are some 55 special character and control
codesinthe Linc-21 system. Among them
are codes that direct the following data to
one of the four display channels, codes to
position the captions vertically, and codes
to position the captions horizontally.

Among the special symbols is 8 musi-
cal note, which is used 10 indicatc the
presence of music. The symbol may be
present at the beginning ., the end, or both
of a caption to indicate that the caption is
being sung. (And yes. program theme
songs and the like are captioned!)

Although caplions are currently com-
posed of white characters on a black back-
ground, the Line-21 system can provide
different background colors, which could
be used, for example, to differentiate be-
tween speakers on the screen, or simply to
provide a more attractive display—which
could be particularly effective in the text
mode.

The decoder

A decoder is required at the viewer's
end of things to extract the caption or text
data from line 21, convert it into displaya-
ble characters and backgrounds, and in-
sert thase characters into the video signal
at the appropriatc tinx.

As you may have puessed, NCI has
developed a decoder. The current model,
the Telecapiion I1, is priced at $200. is
available from Scars and JC Penney s, and
incorporates a cable-ready tuner and an
[R remete controller. But if you'd like to
save some cash and have the satisfaction
of building your own—read on!

Circuit description

Since our decoder does not have a built-
in tuner, it requines connection to the vid-
co and audio outputs of a YVCR or other
device with audio and video outputs. The
decoder in turn has both disect outputs for
connection 10 3 VCR or monitor. and an
optional RF modulator output that can
deliver a signal to gither Channel threc or
Channel four through your TV's antenna-
input terminals. A block diagram of the
decoder is shown in Fig. 2.

The heart of the deviee is NCl's Tele-
caption Decoder Module. The module de-
tects and extracts the caption data, and
then converts il for video output. The

+!2Vf
SYNC SAL
¥
oUTPUT
5C1 ADAPTIVE CHARACTER
com%sre ~| DaTA DECODING
1 SLICER  |DATA UATA RCM
VIDED = [~
INPUT
SA4
BLANKING
ADDR
r P OUTPUT
RAM/ROM
isaa lsm isaa
CAPTIONTY CAPTIONTEXT vi

FIG. 3—THE TELECAPTION DECODER MODULE coniminid a microprocessor. RAM. ROM. and &

number of other components that allow it 10 exiract caption and tex1 data from a videc Signal
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12.V07 d o Oty
DC INPUT jNgoaz Dy

[
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FiG. 4—THE FIVE-VOLT POWER SOURCE supplies power to the NCI decoder module and to The mode-
select circuil. The video-mixer circuit in Fig. S runs from the unregulated 12-voll 3upply.

madule is so complete that the only exter
nal circuitry required are a power supply.
audio and video amplifiers, and the (op-
tional) RF modulator. The module has
only six cxiernal connections, and it has
ne internal adjustments or seliings. A
simplified block diagram of the module is
shown in Fig. 3.

The most important portion of the cir-
cuitry is the input section, which is called
an adaptive data slicer. That circuit lo-
cates and locks onto the video data, ex-

WwWww americanradiohistorv. comm

tracts {t, and sends it 10 the module’s
controller in digital form. It is tcrmed an
adaplive circuil because it can adapt to
varying signal, frequency, and noise cob-
ditions lo extract the data.

Next the data flows lo a 68A03 micro-
processor wherne it is processed by a pro-
gram stored in ROM._ If the daa is valid,
look-up tables in ROM are used 10 deter-
mine the meaning of the data—i. ¢,
whether it is displayable characiers or
contro} codes. Then captions are formed

P T Y 1
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FIG. 5—THE VIDEQ MIXER AND BLANKING AMPLIFIER combine the original video signal with the
caplion data thsl |s extracted from that algnal. The result |s 8 baseband video cutpul Ihat can be fed
direclly to 8 menitor, VCR, or RF modulator,

and passed on 1o be re-combined with the
original video image.

Although that description makes the
job sound easy, a few moments’ thought
aboul the complexity of exiracting a digi-
tal signal from a video signal, interpreting
il, converting il, and then inserting the
resull in sync and in phase with the origi-
nal imagc will give you an idea of how
difficult the job really is. The 68A03 mi-
croprocessor requires 2K of RAM, 12K of
ROM. and a 2000-clement gaie arcay,
some logic IC's, and over 200 passive
componcnts (o do its job!

Although the module does most of the
work, additional Circuiiry is required 10
combine lext data with the video signal. 1o
provide power, and (o select the desired
function. Let’s look at that circuitry now,
starting with power supply and switching
circuits. which are shown in Fig. 4.

The decoder is powered by a 12-volt,
500-milhiamp wall transformer. Power is
routed from jack J1 to FUNCTION switch
S1-a via diode D1, which protects the de-
coder from an accidentally reversed power
input. Capacitors Cl and C2 filter the [2-
volt input. and LEDI lights up when
power is on. IC1 provides a regulated five

volts for the NCI module. Because the
module draws more than 400 milliamps of
current, a heatsink is required to dissipate
heat.

The only portion of the non-NCI cir-
cuitry thal reguires five volts is the func-
tion-select circuit that is also shown in
Fig. 4. The operating mode of the NCI
module is determined by the state of the
three pins labeled 5B3. 5B4. and 5B6.
Incidentally, the modulc has 6 connectors
numbered SA-5F, and 5D, SE. and 5F are
not used in our decoder.

Pin 5B3 is the CAFTIoGN/TY select inpul.
When that pin is low, the module's decod-
ing functions arc inhibitcd and the video
signal is displayed without captions or
text. The inputs at the other two pins are
also ignored. When that pin is brought
high {to + 5 volts). the module is placed in
decoding mode.

Pin 5B4 is the CAFTION/TERT select in-
put. When that pin is Jow, the decoder will
scek one of the twe text channels; when
that input is high. the decoder will seck
onc of the two caption channels.

Pin 5B6 is the CHANYTITANT, select in-
put. [t allows you choose between Text
Channel | and 2. or Caption Channcl |
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and 2, depending on the state of pin 5B4.
When 5B6 is low, T2 or C2 will be se-
lected. When 5B6 is high, Tl or Cl will be
selected. Switch Si<b, in conjunction
with resistors R10-R15 and the array of
diodes (D4-D9), allows you choose be-
tween OFF, Ci, €2, Ti, T2, OF TV.

We have also designed an all-electronic
function-select circuit which we'll pres-
ent next time. Thal circuit uses several
additional I1C’s, and it provides a more
elegant way of choosing which mode the
decoder operates in.

Video circuit

Figurce 5 shows the bulk of the non-NCI
circuit. That circuit has two main func-
tions. First, it provides the module with a
clean. buffered composite-video signal
from which the caption data can be extrac-
ted. Second, il combines the Blanking
and Y (characier) outputs from the mod-
ule with the original video signal, thus
providing 1 composite signal composed of
both captions and images.

The compositc-video signal from J5 is
fed to the video buffer composed of tran-
sistors Q2-Q3. That signal is then routed
via R25, R26, und C13 1o a sync separator
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A v 8 8imple emilter follower, Like the video signal, the sudio signal can be
fed dlm:ﬂy ton rnonitor 8 ¥CA, or the oplional RF modulstor.

and DC clamp composed of transistors  nal, to the base of buffer transistor Q6.

QIO and Qli. The output of that circyitis ~ The output of Q6 drives both blanking
then coupled, along with the original sig-  transistor Q7 and the output buffer tran-
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sistor Q9; it is the latter which drives the
video inpui (pin 5CI) of the NCI decoder
module,

Between Q6 and Q9 is a noise-can-
cellation circuit composed of Q8 and the
components around Q8. That circuit heips
remove impulse noise from the video sig-
nal and thercfore reduces the module’s
CITOr rale,

The blanking signal provides the black
back ground for the captions and text. It is
peoduced at pin 5A4 of the module. That
signal is buffered and amplified by QI12.
The output of Q12 is coupled. along with
the original video signal, to the base of
blanking buffer Q7. The combined sig-
nals are then applicd to the base of the
video output buffer. Q14.

The blanking “blackness™ level is set
by components DIl and R47-R49. The
level, which is stabilized by C20. can be
adjusted by means of rear-panel trimmer
potentiometer RS0.

The Y (characier) output comes
through pin SAI of the module. 1 is then
buffered and amplified by QI3. The out-
put of QI3 is added to lhe video and
blanking signals at ihe base of transistor
Qla.

Diode DI3 prevents any Y level below
the blanking level from reaching the out-
put and perhaps disturbing the piclure
sync.

Diode [312 and resistors R54-R56 are
used to clip the upper portion of the Y
signal and limit the brighiness of the
characiers. The clipping level is set by
R55. another rear-panel trimmer.

Qutput ransistor Q14 combines the
original video image with the blanked-out
boxes and the white captions. That tran-
sistor delivers a signal to video oulput
Jjack 16 and it drives the video input of the
RF modulator.

The final portion of the decoder’s cir-
cuitry is shown in Fig. 6. Since the audio
signal plays no part in the caption decod-
ing process. it is merely buffered by QI
and routed (o audio output jack J4 and the
audio input of the RF modulator. The lat-
ter delivers 8 standard video signal on
either Channel three or Channel four; a
swiich is provided that allows you 10
choose the desired channel.

The RF modulator requires a six-volt
supply. which is derived from the 12-volt
rail by R8 and D3. and which is smoathed
and stabilized by C9.

That completes the circuil description
of our ¢losed-caplion decoder for Lhe
hearing impaired. Unfortunatcly. we have
run out of rooin for this monih. When we
continue next time we will present com-
plete instructions for building the unit. We
will also present the details for the elec-
tronic function-select circuit we men-
tioned earlier. Finally, we’ll show how to
hook up and yse the unit. In the mean-
lime, you may want 10 get a head start by
gathering the required parts. R-E
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CIRCYUIRS

TV SIGNAL
DESCRAMBLING

A look at one of the more sophisticated
analog scrambling systems.

RUDOLF GRAF and WILLIAM SHEETS

P t MOST OF THE SYSTEMS
a r that we “ve looked at so
far share a eommon problem. That prob-
lem is sccurity. As we've seen, although
the systems appear formidable at first
glance, the circuitry required for de-
scrambling is not very sophisticated, es-
pecially because most of it is built around
commonly available IC’s. Asaresult, it 1s
a relatively simple task to assemble an
unauthorized descrambler. Further,
“black-market™ units are readily avail-
able from several sources.

To many programming distributors that
is an intolerable situation. In response,
sophisticated scrambling techniques that
use dynamic scrambling algorithms and/
or digital techniques have been de-
veloped.

One such system is the Scrambled Sync
And Video /nversion (SSAVI) system.
SSAVI has four modes of operation.
Those are: suppressed sync and invented
video, suppressed sync and normal video,
normal sync and inverted video, and nor-
mal sync and normal vidco (not
scrambled). We touched on that system
bricfly in the September issue. This
month, we’ll look at SSAVI in detail.

The SSAVI system

In the SSAVI system lines 27 to 260 are
scrambled. All of the other lines of a 262-
line field are sent normally. Thalt means
that the vertical-blanking interval is not
scrambled. But that doesn’t mean that
there’s nothing of interest there. In fact,
the wertical-blanking interval, or ruther
the information that is placed on the video
waveform during that period, is the key to
descrambling the signal.

The vertical-bianking interval of an
S8AVI-encoded video waveformis shown
in Fig. 1. The first nine lines of that inter-
val are normal. That is, the sequence of
six horizontal-equalizing pulses, foi-

Over the next tew monihs, Radio-
Elecironica will be presenting a se-
nes of articles descnbing the lech-
niques used by pay-TV and cable
companies 10 scrambie thelf Signals
While specHic circulis tor specdic
scrambiing systems will be discussed,
they are presented for informanonal
and expenmenial purposes only.
Therafore, parts {isls. pars supplers,
and additional technical support wil
not be available tor those ¢ircults
The authors are currently preparng
a book with & working titie of
Descrambiing and Scrambiing TV and
Video Signais. with Prosects (Catalog
number 22499) to be published by Tab
Books (Blue Rldge Summil. PA
17214). it will cover many of the scram-
bling syslems discussed in this series.

lowed by six vertical-sync pulses, fol-
lowed by six more horizontal-equalizing
pulses is not aliered.

Siarting with line 10, however. some
intercsting things begin to happen. Lines
10, 11, and 12 arc used to transmit a sub-
scriber code number. Unless the code
number matches one that is stored on a
prom that Is within a subscriber's de-
scrambler. no decoding 1akes place.

The main purpose of the subscriber
code number is security. As each cable
system would usc its own code numbers. #
decoder stolen from one system would be
uscless for descrambling anuther system’s
signals. Addilionally, the code number
allows for a pay-per-view or licred system.
In such systems, premium programs or
levels (tiers) of programs could be ordered
by individual subscribers. During times
when premium programs are broadcast
(or cablecast), the decoders of those who
have not ordered the programs are shut off
via the code. Another advantage that pay
programmers like is that the code gives
the programmer a way to remotely discon-
nect the service of those that have fallen
behind in their payments.
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We will not discuss the subscriber code
any further as it is not needed to descram-
ble a signal. An SSAVI decoder can be
operated without the subscriber-code se-
curity feature simply by bypassing it.

The other important line is line 20. 1t is
used by the decoder to determine whether
or not a frame will have its vidco polarity
inverted. If the frame is to be sent with
normal polarity, the first half of the line
will be a whitc level, while the second half
of the line will be a black level. If the
frame is to be sent with inverted polarity.
the entire line will be a white level. Line
20 is also used to establish the black und
while reference-levels for the frame. re-
gardless of the polarity of the video.

Decoding SSAVI

A block diagram of an SSAVI] decoder
is shown in Fig. 2. Serambled video is fed
to the noninverting input of the video am-
plifier. Horizontzl blanking pulses are fed
1o the Inverting input; we'll see how those
pulses are developed in 2 moment. Those
signals are combined and the result is 4
composite video signal, with one major
exception: The polarity of the video signal
may or may not be inverted.

Proper polarity is restored using a vid-
eo-inverter stage and (wo gates. Part of the
output of the video umplifer is sent to a
video inverter stage and part bypasses it.
If the transmiticd video has the proper
polarity, no further processing is needed
and the bypass signal is fed to the output.
Otherwise, the gates are swilched in such
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FIG. 2—IN THE SSAVI SYSTEM. four different scrambling modes are used. Here. a biock diagram of an
SSAYI descrambler |8 shown,
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4 manner that the output signal Consists of
the re-inverted video from the inverter
stage and the syne pulses from ihe signal
that bypasses the inventer. Operation of
the gates is controlled by the invert logic.

Also, part of the video amp's output is
picked off and fed to a sync separator.
That circuit is identical to the onc feund in
any standard TV recciver. The output of
the separator is a composite sync signal.
Part of that signal is used to recover the
video sync via a vertical integrator. Typ-
ical versions of those circuits are shown in
Fig. 3. The integrator in Fg. 3-a, the
separator is shown in Fig. 3-b.

The rest of the composite sync signal is
used as a refercnce for a Phase Locked
Loop (PLL). That PLL is set up to provide
a 504-kHz (nominal) signal that is phase
locked to the horizontal signal. {Re-
member that the horizontal frequency is
15.75 KkHz. which is Yz of 504 kHz.)
We'll look a1 how that’s done in a mo-
ment. but first let’s see how (he 504-kHz
signal is used 10 derive the horizontal
blanking puises.

A 504-kHz signal has a period of 1.98
ps. 1f that signal is used to clock a +~32
counter, by using 5 consecutive count
states 2 9.92-ps pulse can be formed.
That is very close to the nominal 10-pus
period of 2 normal blanking pulse. There-
fore, all that's needed to derive the blank-
ing pulses is a counier as described. along
with a handful of gates to decode the
counter's putput. Thal circuil can take
many forms. but one simple design is
shown in Fig. 4. Note that only the first §
stages of the 12-stage (= 4096) 4040
counter are used. If you wish, the +32
countcr could also be implemenied using
a + 2 and a -+ |6 counter or by cascading
5 flip-flops.

Getting back to the PLL, 1 + 32 coun-
1er is also needed there if the circuil is to
oulput a 504-kHz signal as required. One
of the characteristics of 2 PLL is that if a
< counter is placed between the VCO
{Voltage Controlled Oscillator) or the
phase comparator, the output is equal to n
X ithe input frequency. Therefore. with a

=32 counter and & 15.7-kHz input, the
output is 504 kHz.

The PLL could of course be buili using
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FIGi. 4—THE FIRST FIVE COUNTS of » divide-
by-32 counler can be used 1o rncrtale ® horizon.
tal blanking puilse.

a phase comparator IC, such as a
MC4044P. and a VCO. but it is easier o
use one of the PLL 1C’s currently on the
market, such as the NES65 or the
CD4046B. Figure 5 shows a PLL circuit
built around the 4046. The output of the

[—-OS‘!‘NC INPUT
W[

6 3

F=—0 15Tk Hz
@ INPUT
W 4
50-2000F == S0k M 2
I OUTPUT
R1 045
Rl
R2
R4 13
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=
. 16 |8 |5 (8 -
10041
+10V —AAA— ;
CSL cz*

10pF

16

= *SEE TEXT

FIG. 5—A 4046-BASED PLL. A divide-by-32

counter should be inserted between pins 3 and
4. The output of the circuit is taken from pin 4.

sync scparalor is applied (o pin 14 of the
PLL. A 50-200-pF trimmer, CI, is used
to adjust the VCO's center frequency. The
+ 32 counter is inserted between pins 3
and 4. The output of the PLL stage is also
taken from pin 4. Under locked -loop con-
ditions, the output from the = 32 counter,
which should be set up 1o output on the
zero count. should be in phase with the
sync signal. The values of the components
in the loop filter, R3 and C2, should be
chosen for proper loop stability and lock-
up time.

As mentioned previously, line 20 is
critical in the SSAVI system. About 7 pus
after the leading edge of the line-20 hori-

zontal-blanking pulse, a 2-ps sampie of
that pulse’s back porch is taken by the
descrambler. That sample is used 10 estab-
lish the black level for the remainder of the
frame. About 4 microseconds after the
end of the horizontal-blanking pulse. the
circuitry takes an 8-ps sample of the
“wideo.” That video |evel is used 1o esiab-
lish the white reference for the remainder
of the frame.

The rest of line 20 is used to inform the
descrambler of the video potarity for the
frame. If the frame is to have normal po-
larity, the video level drops to black. if the
polarity is to be inverted, the level remains
white. The video level is sampled and
used to control the operation of the invert
logic.

Restoring sync

The horizontal blanking pulses are
available o synchronize the PLL during
the first 26 lines of the frame. But what
happens after that? In the last part of this
series (Radio-Electronics, Sepiember
1986}, we saw that a PLL can lock onto a
signal that is present only occasionally.
Therefore, when line 27 comes along,
with its suppressed or missing pulses. the

At line 260, the incoming video ence
apain has normal sync. Since the de-
coder’s infernally generated pulses are no
longer needed. the scramble on-off logic
disables the gate that supplies those
pulses to the video amp. Al line 7 of the
next frame all counters are reset to zero by
the vertical blanking pulse.

Let's backtrack for a moment. We've
mentioned the scramble on-off logic. but
we haven‘t examined that cireuit. It con-
sists of a 9-stage counter and decoding
circuitry for states 27 and 260. Its func-
tion is to enable and disable the gate that
feeds the decoder’s internally generated
sync pulses to 1he video amp A block
diagram of a typical scramble on-off ¢ir-
cuit is shown in Rg. 6.

The video amplifier’s output now has
its sync restored, but what about the polar-
ity of the video? 1t may or may not be
invcrted. Further. if the video is invened,
thc chroma signal will also be invened
and thus be 180° out of phasc with the
color burst. Remiember that the color bur-
st rides on the back porch of the sync, and
the sync is never inverted tn the SSAVI
system. To restore proper color balance,
the polarity of the video (only) must be

HORIZONTAL O— 5
SYNC e e
1%5.7 KMz} LINE » DECODER o
COUNTER = FLIP-FLOP
- ——0C SCRAMBLE
RESET O—— <

FIG. 6—THE INVERT-LOGIC stage | shown here in block diagram form. That stage conteols whether
video from the video amp or from the video inverter reaches the output.

VCO outputs a pulse anyway. At the same
lime. a gate controlled by the scramble
on-off logic is enabled and the VCO's
pulse is summied with the incoming video
signal in the video amp. The output of that
amp is a video signal with an artificially
created blanking pulse.

That artificially created pulse fools the
PLL since the sync separator treats that
pulse the same as it would (he normal
pulse. Therefore, in a rough sense the
VCO locks into the previously established
refcrence. As long as the VCO's stability
is good, it will continue to generate pulses
at the proper rate {or ¢lose enough that it
makes no practical difference).

But just how stable must the VCQ be to
be stable “enough?” For example, let's
say that aficr the 233 suppressed-sync
lincs we want the sync to be off by no
more than(®. | ps. For a frame, which is Yo
second long. that represents a drift of
0.16%. But 233 lines is only a pant of a
frame, so the allowable drifi is closer to
0.19%. For a (requcncy of 504 kHz, thut is
a drift of 5,04 kHz-per-second. Am os-
cillator with that much drift is pretry
lousy. Therefore the lack of a reference
signal for about 15 milliseconds should
present no problem for a PLL.
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swiiched as appropriate. Further, the DC
reference levels on the inverted and non-
inverted frames must be made identical.
Otherwise, an annoying flicker will be
generated as the video polarity switehes.

The polarity of the frame’s videa is de-
tected by sampling line 20 as previously
mentioned. That information is fed te the
invert-logic stage which controls the oper-
ation of the two gates as described earlier.
That allows a normal composite-video
signal to reach the video output. Further,
those gates comlain clamping circuitry so
that the black levels of the normal and re-
inverted video signals are identicai, elim-
inating any Micker that might occur as the
signals are switched, Since the video po-
larity is always normal after line 260, at
that line the invent logic circuit is reset.

Audio scrambling is optional, and is
left to the discretion of the operator. If the
audio is scrambled, it is done by placing it
on a 39.335 kHz subcarrier. The tech-
nique has been covercd previously in this
series so we will not repeat it here.

Next time, we will present decoders for
usc with sinewave, outband, and gated-
pulse scrambling systems. Complete con-
struction details, including PC diagrams,
will be provided. R-E
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A CONTINUITY TESTER IS A MUST
on every service bench for tesiing
cables, PC boards. swiiches.
plugs. jacks. motors, relays. and
many other kinds of components.
But there are times when a simple
continuity test doesn’t tell the
whole story. For example. vibra-
tion-induced problems in auto-
mobile wiring can be extremely dif
ficull o detect because a shont or
open is not maintained long enough
foc a non-latching continuity tester
to respond.

Owr latching continuity ester de-
tects wstermittent {and sicady state)
opens and shoris. The tester will
detect and latch on an intermittent
condition with a duration of less
than one microsecond. In addition,
it provides both visual and {defeata-
ble) audio indicators, uses only one
inexpensive and casy-to-find LC,
and can be built from all new parts
for about $25, or less if you have a
well-stocked junkbox.

Circuit elements

The heart of the circuit is a 4093
quad two-input Nanp Schmin trig-
ger, one gate of which is shown in
Fig. t-a. The gate functions as
shownin Fig. 1-b. Nothing happens
until the ENABLE inpul goes high.
When that happens, the output re-
sponds to the input as follows,

As long as the input voltage stays
between V,, and V), the output
stays high. But when the input goes
above V|, the output goes low. The
output will not go high again umtil
the input goes below V). That
characteristic is what gives the
Schmiuw trigger its ability to
"square up” a slowly changing in-
put signal. The Sehmitt trigger is
ideally suited for our application
because it is not dependent on edge
triggering, and because both slow
and fast signals trigger it when ei-
ther threshold is excecded.

We use two gates of the 4093 as a
combination detector and latch.
The gates are cross connccted Lo
form an SR (Set-Reset) flip-flop.
When pin 12 goes low. pin 11 will
go high. That high may be used 1o
enable an LED or other indicator.
Switch S1 is used to select whether
the tester will provide output when
it detects an open or a shon, in the
OPEN position. pin 12 s held low, so
the output of the gate is normally
high. When the test leads are con-
nected across a short, pin 12 is
pulled high, so the output drups
low. The circuit works in the con-

g

LATCHING
CONTINUITY

TESTER

ELDON L. KNIGHT

Qur latching continuity

tester can help you locate
those difficult-to-find
intermittent shorts and
opens that other testers
always seem to miss.
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verse manner when S1 is in the
CLOSED position.

As shuown in Fig. 2-a, we use
another Schmitt 1rigger 1o build a
galed astable oscillator. A gated as-
table oscillator produces omput as
long as the GATE input is high. Fig-
ure 2-b shows the waveforms that
are present at various points in the
circuit. When Lhe pin-8 input goes
high. pin 10 goes low, and C1 starts
discharging through R1. When Ve
falls below V, the output of the
gate goes high, so C stants charg-
ing through R1. When Vi exceeds
¥, the output again drops low. Os-
cillation continues in that way as
long as the gate input remains high.
The frequency of oscillation is
given by a fairly complex equation
thatcan be simplified, for purposes
of approximation, as f = 1/ RICI.

Putting it all together

The complete circuit is shown in
Fig. 3. In that circuit, ICl-a and
ICI-b function as the flip-flop/de-
tector. The output of 1C)-a is routed
through $4, aubio. When that
switch is closed. IC1-d is enabled.
and an audio tone will be output by
BZ!. The frequency of that tone can
vary from 1000 Hz to well above the
audio range (100 kHz), according
to the seiting of R4. In addition, R4
varies frequency and volume simul-
taneously, so you can sei it for the
combination that pleases you best.

Originally we used a PM (Per-
manent Magnel) speaker for oul-
put, but we swiltched to a
piczoclectric buzzer because the
buzzer consumes about one tenth
the power of a speaker. When the
detector has not been tripped, the
full power-supply voltage is across
the buzzer, but no current is drawn.
The reason is that the piezo element
is like a capacitor and does not ¢con-
duct DC cumrent. When the circuit
is oscillating, the buzzer consumes
a current of only about Y2 milliamp.

The output of the flip-flop/detec-
tor circuit also drives 1C1-c. If S21s
in the AuTo posilion, the output of
IC1-¢ will automatically reset the
flip-Aop after a period of two to six
seconds, depending on the position
of R7. If 82 is in the MANUAL
position, the LED will remain it
{and the buzzer will continue buzz-
ing. if 54 1s on} until manual RESET
switch 83 is pressed.

Construction

The circuit may be built on a
small piece of perforated con-
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TR1CT whenever the gate Input |s high (b}

struction board or on a2 PC board. Foil
pattemns for the latter are included in PC
Service; also, an ciched, drilied. and
plated PC board is available from the
source mentioned in the Pants List, The
PC board is designed to use board-
movnted switches, which makes a neat
package and eliminates a rat’s nest.
Referring to Fig. 4. mount and solder
the componénts in this order: diodes.
fixed resistors. [C socket, capacitors.
variable resistors. and last the PC-
mounted switches. Mount the buzzer and
LED last as described below. Trimmer
potentiometer R7 is manufactured by

PARTS LIST

All resistors are Ye-wart1, 5% unless oth-

erwise noled.

R1—10,000 ohms

R2, R3—470.000 ohms

R4—100,000 ohms. Inmmer potentiome-
ler (Radio Shack 271-338, Piher
PT10YV 100K, or Mouser
ME321-1100-100K)

R5—not used

R6—1800 ohms

A7—1 megchm tnmmer poténtiometer
{Piher FT-15WD-1 Meg with #2 shaft, or
DigiKey Q1a16. Screwdriver adjust}

RB—10 megohms

Capacitors

C1—0.1 uF caramie disk

C2, C4— 0.01 uF ceramic disk

C3-—4.7 uF, 16 volts, electrolytic

Semiconduclors

1IC1---40938 quad NAnD Schmitt trigger

D1. D2—1N914 or IN4148 switching diode

LED1-—standard red

Cther componenis
BZ21—piezo buzzer (Dgi-i(ey 9924 or Ra-
dio Shack 273-069)
S1~—DPDT, miniature toggle, PG-mount
52, 54, 55—-5PDT, miniature toggle, PC-
mount
S3—S8PST, momentary pushbutton. nor-
mally open
Miscellaneous: Plashc case (4.79 x 2.5
x 14 inches) 14 pin IC sockel. battery
clip. banery snap. banana jacks (optonal),
test ieads {optional), wir, solder, etc.
Note: The lotlowing parts and kils are
avallable trom Alltech Assoclates,
Depl. LCT, 1441 W, Colonial Parkway,
Rosaeville. CA 95678: PC board, $595
plus $0.55 shipping snd handling;
compleie kil lesa tesl |eada and bat-
tery, $24.95 plua $2 40 S & H; complete
assembled and tested unit with battery
and lest [eads, $39.95plus $2. 40 S & H.
California residents add 6% sales tax.

TEST
LEADS
” o QOFF g:'
4
R o “\o_l.--—-lj
RED
1 +V o——=D) §5
—K—_L ON powen
SHORT o, W 1
<3 f'?‘ ‘1?‘5 12 (4 i o Lo
BLACK 5t t3] 1C1a ako_'
v WMO0E FF 1] i1C14 8
OPEN | — ik 4} hid =
2 1 LT?
| LEDY = :
ws [ LA AR g b
s 470K 1ors P ol 470K
RESET — IN91d {
— Ré L b AAA
oL MANUAL] 14 4093 |7 1BK » 1Y
¥
= 100K
52 LT 4 FREGUENCY
T auto fAUTO
RESET s { !
——y i) : AP ~—
{ ICl«) g A?
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FIG. 3—THE COMPLETE CIRCUIT of Lhe conlinuity tester I8 shown here. Three of the gates function as
shown in Flg. 2 and Flg. 3; the lasl, IC1-c. Provides an aulomatic resel that is ensbled by switch S2.

Piher (903 Fechanville Drive, Moum
Prospect, IL 60056): it has a shafi that
extends through the panel. If the Piher pot
is unavailable, an allemate is available
from Digi-Key (701 Brooks Ave. South, P.
Q. Box 677, Thief River Falls, MN
56701). The disadvantage of the altermate
is that it has no shafl, so it must be ad-
Justed using a miniature screwdriver.
The Circuit board is held approximately
Ya-inch from the cover by the shafts of the
switches. The LED and the buzzer should
be inserted in the appropriate holes n the
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PC board now. Then instail the top cover.
and adjust the height of the LED so that it
protrudes through the top cover. Then sol-
der its leads. Attach the buzzer to the top
cover, using silicone rubber adhesive
(RTV) or double sided foam lape.

We mounted a pair of bananz jacks on
the top of our prototype’s case, but you
could solder wires directly o the appro-
priate points on the Circuit board. tie
strain reliefs in the wires, and then solder
alligator ¢lips to the ends of the wires. The

continued on page 84
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P t PRIOR TO JANUARY 1, 984, IF YOU wiSHED
a r to install a weicphone. add an exiension, or
otherwise miodify or update your relephone setup, all work
had to be performed by the telephone company. for a fee.
Since that date, which marked the break up of AT&T. you
could still have that work performed by your local ie¢lephone
company, hut for a rather substantial fee: or you could do the
work yoursell. The caich to the second aliemative ig that you
need W know what you are doing. In this article we are going
1o present d priner an basic telephone installation and main-
tenance. The information that it contains will allow you to
perform many of the most common tiasks yourself.

Tetephone-system basics

For muny years now. ail new (elephone instaliations huve
been made using a modular system. The advantage of 1he
modular system is that it allows for quick. casy, and sure
connection of various types of equipment 1o the telephone
sysicm. Bul privr to that, all connections between telephone
cquipinent and the system were of a permanent nature {hard-
wired). Since the connections in your hunie or office casily
could be cither modular ur hardwired. let’s cxamine
both types

Staning with the older system. the
point where the telephone line en-

This month we show you how to install and troubleshoot

your telephone equipment.

Inside The
ELEPHONE

RUDOLF GRAF and CALVIN GRAF
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ters your premises is culied the connection
point. At that point is a device called a
lightning protcctor. Connected lo a cold-
water pipe or copper rod driven into the
ground. that device provides lightning
prolection for the equipmentl.

From the connectivn point the wiring is
brought inle the house and terminated at a
connecting block. The most common type
of connecting block is called 1 42A block,
as shown in Fig. 12. The ielephone is
wired directly to the block as shown in
Fig. 13. Note that the wires from the tele-
phone are cclor-coded. allowing for

FIG. 12—IN OLDER TELEPHONE SYSTEMS. the
telephone was permanently connecied to & 42A
biock.

Fii. 13— INSIDE THE 42A BLOCK. Note that
color coding was used to make the inatallation
job easier. but onty for the ielephone companyt

quick, accurate connections. However,
thal vnly made things easier for the (cle-
phonc-company installer; cuslomers were
forbidden to install or even relocate ther
equipment on their own. That meant that
once m location for a elephone was
chosen. it could not be changed withoul
inwolving the telephone company.

To satisfy customers who demanded
more flexibility, the telephone company
developed a jack and plug system that
allowed customers to relocate their tele-
phones 1o a limited extent. If the cusiomer
wished. the telcphone company would in-
stall a number of four-prong jacks (see
Fg. 14) throughout the premises. Those
jacks were wired in parallel so that all had
equal access to the welephone line. The
customer’s phone cord was tentninated in
a matching four-prong plug.

The modutar $ystem

As you know. the modulur system al-
lows for cven greater customer Nexibility.
However it also offers some benclits for
the telephone cempany. [t has greatly sim-

WwWwWw americanradiohistorv comm

FIG. 14—THIS FOUR-CONNECTOR JACK al-
lowed the user to conneci b dizsconneci a
wiephone with & sullable plug al will,

plified most common installaiion and re-
pair lasks. It also has heiped 1o clearly
definc where the telcphone system ends
and where your house wiring and equip-
ment begins. Prior 1o the breakup of
AT&T that definition was not important,
because the telcphone company was re-
sponsible for servicing the wiring and
equipment on your premises. Now.
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however, you are responsible for that ser-
vicing. That leaves you with two alter-
natives: You can hin: someone ¢lse to do
the servicing. such as the telephene com-
pany or an independent contractor. or you
can do the servicing yourself.

So where does the telephone compa-
ny’s responsibility end? Since 1982 the
telephone company has been including a
network interface as pan of its standard
wiring installation. Located near the point
where the wiring enters your premises. its
function is to isolate the telephone system
from the premises wiring and to serve as
the demarcation point between the two.

Qlder telephone installations do not
have a network interface. For those, the
demarcation point is the lightning protec-
tor. The telephone company is responsible
for all wiring up to and including that
protector; you are responsible for every-
thing that comes after it.

In a typical instaltation. a modular ca-
ble connects the network interface o a
Junction box (see Fig. 15). From the junc.
tion box. one or more (wo-wire lines run

FIG. t5—A JUNCTION BOX connects direcily 1o
the retwork interface, All telephone lines on the
premises are connected (0 the Junction boXx.

© cach modutar jack: the modular jack
takes the place of the connecting block.
The telephone itself connects 0 one of
those jacks.

Installing telephone equipment

Any lelephone or accessory that you
install must be compatible with the tele-
phone system. To that cnd, all equipment
must be approved by the FCC.

Wwwww americanradiohistorv comm

Further, several pieces of information
should be displayed on the oulside of the
device {usually on a surface that namually
is not seen). There must be a stalement
that the device complies with Purt 68 of
the FCC rules and regulations; and the
FCC registration number and the Ringer
Equivalence Number (REN) must be
shown. Also. the Universal Service Order
Code (USOC) designation may be dis-
played. We discussed the REN and its
significance Jast time. The USOC desig-
nation tells you the type of standard jack
that the device accepis. A USOC RIJII
designation telfs you that the device re-
quires a single line {(four conductor) jack:
a RJ14 designation telis you that the de-
vice requires # two-line {eight-conductor)
Jack. Both types of jacks ure shown in Fig.
16. If the USOC designution is not
provided, it is safe to assumc that it is
RIIL.

F1G. 16—MODULAR PLUGS. A single-line {jour-
conductor) plug is shown on the it A duakline
{eighi-conductor} piug Is on the right,

Before installing any piece of tcle-
phone equipment. FCC rules require that
you nolify the tefephone company of the
device’s FCC registration number and its
REN.

Practical hints

As with any other task, there’s a right
way and a wrong way to go about instail-
ing telephone equipment. We are going to
give you some do’s and dont’s that will
hetp you do the job right the first time.

You can install a telephone or @lephene
equipment almost any where. but there are
a few locations that should be avoided.
Damp locations are unsuitable because of
the dangers of electric shock and como-
sion. Extremicly hot locations should also
be avoided because the plastics used could
warp. And. as common sense dictates.
avoid mounting equipment on‘temporary
structures.

A telephone is an electrical device.
That means that unless precautions are
tuken during installation. dangerous con-
ditions could be present during such in-
statlation, or afterwards. Either the 90-
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volt, 20-pps ringer signal or the 48-voli
DC baucry voliage can give the un-
suspecting installer or user quite a tingle!

When working on an older 1elephone
installation (one without a network inter-
face). take the elephone off-hook, That
will eliminate the danger of an electric
shock if the telephone rings. If there is a
network interface, simply remove all
power [o the system by unplugging it from
that interfuce. If you wish 1o receive or
make calls while the system is discon-
nected. you can do so by simply plugging
a telephone direcily into the interface.

When routing wires, installing outlets,
etc.. be sure w follow safe consiruction
practices. Note the locations of gas lines.
electrical conduits. and water pipes and
plan te place outlct boxes so that there is
no danger of cuiling into those when in-
stalling the boxes. Never route wires
through condnits or outlet boxes used for
¢electrical lines. Never roule wires so they
pass near an object that could auract light-
ning. Ohviously, that includes lighining
rods; ot so obviously, that also includes
TV antennas and their downleads. Before
fastening a wire (0 a metal surface, such as
aluminum siding, check to be sure that
there are no vollages present. Also, use
non-conductive fasteners.

When routing lines between huildings.,
use underground conduit. That will pro-
long the like of the cable, and minimize
the possibility of its coming in contact
with dangerous voltages. such as from a
lightning strike. When doing outside wir-
ing. avoid routing the telephone lines any-
where ncar power lines or iransformers.

To prolong the life of the wiring, avoid
placing it in hostile environments. That
tneans don’t route i near hot-water or
steam pipes, or air-condilioning or heat-
ing ducts. For best voice quality, keep
muns of wire as short as possible and avoid
splicing.

As with any nther job, it's always wise
1o be sure that you have the proper tools on
hand before you begln. Fortunately, tcle-
phone installation work requires nothing
in the way of exolic or expensive (ools. It
is highly likely 1hat you own most or all of
the following: Several sizes of screw-
drivers, with insulated handles: diagonal
wire-cutiers or needlenose pliers with
wire-cutters and with insulated handles:
hammer: staple gun; a smail keyhole saw
{io cut hoies in the wall for [tushed-
mounted jacks): and a drill and bits.

Once you've planned ou the installa-
tion. and bought whatever components
are needed. it’s time to get to work. Let’s
look a1 somc general procedures you
should follow to ensure a trouble-free job.

First of all. most components that re-
quire installation (junction box, modular
converter, wall telephone mount, efc.)
will be packaged with complele installa-
tion instructions. Read those instructions
and be sure to follow all steps.

FI1G. 17—STRIPPING MODULAR TELEPHONE
cabie Is made much casier with this simpie tool.
Similar locls are availabi® from a number of
suppliers.

If you are winng or rewiring an entire
system, be sure to install a junction box
near the network interface or entrance
point. Run a shon cord between the 1wo
and wire the remainder of the sysiem to
the junction box. Remember: For safety.
don’t conneet the junction box to the 1ele-
phone system until all installation work is
complcied.

Modular jacks should be mounted ei-
ther en the baseboard, or on the wall at a
height of about two to three feet. Use
wood screws 10 mount 1he jacks on base-
boards or other wood surfaces. To mount
the jacks on plaster or plasterboard walls,
use anchors or expanding anchot bolts.

It’s always best to run the wires in dedi-
cated conduits located within a struciure’s
walls. flowever, unless the wiring job is
part of the initial construction or major
remodeling of the structure, it is often not
practical to route the lines in that manner.
When routing the lines along baseboands.
etc., fasten the wire cvety 8 to 12 inches
and be sure to allow enough slack at the
jacks to make the required electrical con-
nections. Never route wires under ugs. or
anywhere else where they might be sub-
ject 10 unusual wear

One prohlem with modular telephone
cables is that they can be a pain to strip. If
you are careful, the job can be done with a
sharp knife or other mstruinent, Other-
wise, you might want 10 consider obtain-
ing a 1ool like the one shown in Fg 17.
Available from many suppliers of rele-
phone accessories, including Radio-
Shack, that low-cost tool lets you strip the
outer insulation from the cable as well as
the insulation from the individual wires.

Troubleshooting

After you have made a tclephone in-
staltation in a new home, added an exten-
sion line, or installed a moduiar interfuce
jack, you will want 10 check out your
work. In this section, we will cover a
number of troubleshooting procedures
that will help you pinpoint the cause of
any problems you might experience.

The most important part of any (rou-
bleshooting is dctermining where the
problcm lies. Ifit is in the system’s wiring
(that is. outside of your premises) then the
telephone company is obligated to nepair
tt at no charge.
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The simplest way 1o determine whether
the telephone sysiem or your wiring is al
fault is to plug a known-good ielephone
directly into the system interface, If you
can get a dial tone, and can successfully
call an outside party. the problem lies in
your wiring. Otherwise, call the telc-
phone company.

Once you've determined that the prob-
lem is within your sysiem. you need 1o
detcrmine its cause, Often that cause can
be found by conducting a simple inspec-
tion. Look for telhale signs of irouble
such as disconnected modular cords or
broken plastic.

If inspection does not reveal the fault,
the next step is [0 check out each tele-
phone in your system. That is casy to do
with a modular sysicm. Simply aitach
cach instrument 10 the system inierface
and verify correct operation.

Once you determine that a telephone is

MODULAR
PLLG
GREEN RED
WIRE WIRE
. .
? LED‘I@\
R
GREEN W Ao
——AN—
LED2
RED

R2
| AN §8012
FIG. 18—A SIMPLE TELEPHONE-LINE TESTER.
The LEDS Indicate whether a line or jack Is wired
correclly, has reversed polirity, or Is discon-
nected from the lelephons system.

not operating properly, you must deter-
minc the source of the problem. Some
common problems, their causes, and their
cures are shown in Table 4. Many of the
problems are ¢asy 1o clear up. Others are
not and may require knowledge of specific
telephone circuits. Often, i is casier, and
cheaper, to simply replace the phone.

Many lelephone-line problems can be
diagnosed using a simpic line tester. Test-
ers are relatively low-cost and can be ob-
tained from a number of sources
(including Radio-Shack). If you wish,
you could also build a tester. An appropri-
ate schematic for a simple tester is shown
in Fig. 18.

The circuit of Fig. 18 simply plugs into
a modular jack. The unit's LED's give a
quick indication of the telephone line's
status. If the green LED lights, the jack is
wired properly and the outlel is opera-
tional. If the red LED lights. the wiring to
the jack is reversed. [f ncither LED lights,
the jack is notl connected 10 1he telephone
system. R-E
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EPROM PROGRAMMER

This time we discuss the programmers many modes of operation and hardware options that
increase its ease of use.

LUBOMIR SAWKIW

P t 2 WE HAD JUST FINIS HED
a r building and testing
the programmer when we left off tast
time. Lel’s continue now and explain the
programmer’s four modes of operation.
Then we'll discuss adding an optional
gang-programming board that allows you
to program as many as six EPROM’s at
once, and 2 display board that allows you
to view addresses and data in hexadecimal
on seven-segment LEDs.

Manual programming

The programmer’s modes of operation,
and the swilch settings that enable them,
are summarized in Table |. To program a

TABLE 1—MODES SELECTION
Switch Settings

Mode 83 84

Manual Step Swiiches
Copy EPROM Run EPROM
Copy byle Step EPROM

Repeat program  Run Swriches

byte manuazlly. place 83 in the sTep
position and $4 in the swITcHESs position.
Set the data swiiches in DIP switch S8 to
the desired valucs and then set 1he address
using 85 and 56, as discussed last time, If
the byte at that address is properly erased,
all eight pata LED's (LEDIS-LED22)
will light up (indicating a value of FF
hex).

WwWww americanradiohistorv. comm

[f that |ocation is erased, you can press
PROGRAN Switch S2 1o program the new
value. The programming occurs in 50 ms.
and the new data will be visible for as long
as you conlinue to press §2, If the LED’s
indicate an incorrect value, the EPROM
may not be fully erased. or it may be
damaged. Try crasing thc EPROM: and if
problems persist, try a new one.

When you release §2 after program-
ming a location, the board advances to the
next address. You can program that ad-
dress or use S5 and 56 10 go to another.

Copying
To copy an cntire EPROM, place $4 in

ek Tl 1]
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the EPROM position and S3 in the RUN
position. Then reset the circuit by press-
ing $7. Now place your EPROM s in their
sockets. The source EPROM goes in
SO2, and the blank EPROM in SOI.
Don’t reverse them!

To start Lthe COpYINg process. press PRO-
GrAM swilch $2. To stop before all ioca-
tions are programmed, set S3 to the sTEP
position. Doing so will halt the copy cycle
and plice the programmer in the single-
location copy mode. You can now con-
tinue te program the EPROM one location
at a time. Later you can resume copying
automatically. if desired. When the entire
EPROM has been copied, the board will
reset and awail a new command.

It’s not a good idea to use the RESET
switch to halt Ihe copying process because
stopping the programmer in the middlc of
a copying cycle may leave a partially-pro-
grammed byte in your EPROM. The prop-
cr way to hall the copying procedure is to
placc S3 in the sTEP position. Then the
programmcr will stop after the current
byte has been programmed.

Copying bytes

If you want to copy a single location
from one EPROM 1o another. set $3 o
sTEP and S4 10 EProm. The byte-copying
mode is very similar to the manual-pro-
gramming mode excepl that data is ob-
tained from SO2 rathcr than DIP switch
S8. After seuing the desired location
using switches 85 and S6, press PROGRAM
switch S2 to copy the contents of the se-
lected location to your program EPROM.
As in the manual mode, the contents of
the programmed location will be dis-
played for as long as you hold 52 down.
After you release §2, the address counters
advance by one. You can then program
that location. of move (o any other, using
85 and S6.

Switch S1 is handy when you are copy-
ing an EPROM one location at a time.
Normally. the data LED's (LED15-
LED22) display the contenis of the pro-
gram EPROM. But when you press S1.
that switch allows you to view the con-
tents of the source EPROM

Repeat programming

The repeat mode allows you Lo program
successive EPROM locations with the
data byte in DIP switch $8. Why would
you wanl to program many locations with
the same byte? A delay or liming loop
might require onc byte to be programmed
into a number of locations. You could aiso
use repeal programming Lo erase an
EEPROM.

To enter the repeal program mode, set
switch S3 to rUN and set switch $4 to
SswITCHES. Then set the switches in S8 to
the desired value. As usual, to begin pro-
gramming, press PROGRAM swilch $2. To
halt programming, move S3 to the sTEP
position, Now you can proceed in the

manual programming mode. As men-
tioned carlier. do not use reseT switch $7
to halt the programmer.

Tocrase 2 2815 or 2816 EEPROM. plug
the appropriate personality module into
SO3. Then set S8 to FF (hex), S3 to RUN,
and 34 to swiTcHES. Reset the board and
then press S2 to stant. In about 2 minutes
you will have a blank EEPROM.

2532 limitation

The programmier is capable of copying
only the lower half of a 2532 EPROM.
That is because pin 20 of the source
EPROM socket (SO2) is grounded. The
27xx series of EPROM’'s uses that pin for
chip cnable {CE). However. the 2532 uses
that pin for address line All. Since the
highest-order address line is held low.,
only 1he first half of the EPROM can be
read. and, therefore. copied. PPin 20 of
SOl is not grounded. so the upper half of a
2532 may be programmed manually.

External control

As we saw in Fig. 2 last time, there are
7 points labeled A through G on the
board. The signals there may be used to
control the programmer with an external
device. The PC board must be modificd
slightly, and the switches must be set in
certain positions to control the program-
mer externally.

Remaove DIP switch S8 from its socket.
and connect your data source at that point.
Switch S4 must. of course, be in the
SWITCHES position. In addition, §3
should be in the sTEP position, and
switches St, §2. 85, S6. and S7 are not
used. S2 should be removed from the
board, or the ground trace to its cemter
pole shouid be cut.

An active-low signal fed to point B pre-
sets 1C1-a and starts the programming cy-
cle. There must be no nuise, glitches, or
bouncing at that input. If the input signal
isn't clean, you could program ten loca-
tions with what you thought was one
pulse. After cach location is pro-
grammed, a low must be fed to point C to
elear ICl-a. The circuit shown in Fig. 5
may be used; that circuit can save you the
trouble of having 1o supply a separate
clear signal to point C. Just make sure that
your input signal stays low for at |east 67
ms, or else you will increment the address
before the programmer finishes program-
ming the currem location.

Point D can be used as both an input
and an output. When S3 is in the step
position. point D carries a narmow active-
low pulse at the end of a programming
cycle when IC3-a reaches the count of
ninc. That point can be used to indicaic
when the board has completed program-
ming onc location and is ready for another
cycle.

When 83 is in the run position, point D
carrigs a narrow low-going pulse when the
board has programmed an EPROM’s Jast
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FIG. 5—T0 AUTOMATE PROGRAMMING, con-
nect Ihe unused gale of IC2-d as shown here.
Your conirol signal should be low-going and
have 8 width of at least 87 ms.

address. That signal can be used to indi-
cate when a copy operation is complete.

In addition. bringing point D low at any
fime during the programming cycle will
clear IC1-b and will abort the program-
ming opecration.

You can increment the current address
location by one by delivering a high-
going pulse to point E Point E has the [20-
Hz clock signal that drives the timing
chain, Your controller can connect that
signal to peint F for fast address stepping,
or you can pulse point F with your own
signal.

A high-going pulse at point G will reset
the entire programmer. Point A provides a
reset output from the programmer; that
point goes high afier the address counter
has incremented past the highest address
of the selected EPROM.

Gang-programming option

The programmer can be expanded to
program as many as six EPROM s simul-
tancously; the circuit for doing so is
shown in Fig. 6. In order to avoid possible
data-bus contention, the board has logic
that (optionaily) disables the verification
capability for sockels two through six. In
other words, only the EPROM in SOI
would be read during verification. That
feature was included because, if one or
more of the EPROM’s in SO2-S06 were
defective or did not program properly.
bath highs and lows could be present on
the data bus simultaneounsly. An EPROM
(cspecially a CMOS type) could be
damaged thereby. but, even worse, a bad
or misprogrammed EPROM might pass
verification and wreak havoe later. To
avoid that possibility, if you gang-pro-
gram EPROM’s, wr recommend that you
verify cach one scparately at a later time.

Notice the terminals labeled A, B, and
C in Fig. 6. With A connected 10 B,
S02-806 will not be read during verifica-
tion. But if you should wish to read all six
sockets simultaneously, connect A to C.

The parts-placement diagram for the
gang-programming board is shown in Fig.
7. the foil pattemns for the PC board are
shown in PC Service. Note that all com-
ponents except PLI mount on the compo-
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nent side of the board. You probably
won't be able 10 lind a 28-pin male IDC
(Insulation Displacement Conneclor). su
usc 3 34-pin model and cut off pins
29-34. Then solder it 1o the board.

A cablc 1hat connects plus PL1 to sock-
et SO2 (on the main PC board) is buih
using a 28-pin DIP socket header on the
end that goes to SO2 on one end and u 34-
pin female 1DC header on the other end.
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FI1G. 6—THE GANG-PROGRAMMING BOARD connects lo [he main board via a cable connecied to PL1,
To avoid the poasibility of data-bus conflict, the gates of IC1 sllow you to disable reading EPROM's In

sockets 502-506 (when the jumper b connecled batween A and B),
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pen- oy _ e ]
] .
!

£41 1C3

GANG BOARD PARTS LIST

A1—10.000 ohms, ¥ watt

C1—229 F. 10 volts, electrolytic

C2-C10—0 | pF, 50 volts. disc

IC1—4001 quad noR gate

D1—1IN751A 5 1-vol,, 1-walt Zener diode
SO1-S06—28-pin zero ‘nsertion lorce

sockets
PL1—34-pin PC-mount nght-angle 1DC
connector
34-pin female IDC cable connector
28-pin IDC DIP plug
nbbon cable

Since there will be only 28 wires coming
from the DIP cnd. be sure to leave s gap al
the correct end of the female conneclor.
Of course. you could simply sobder the
wires at both ends of the cable dircctly 1o
the board but a cabie is neater an affords
you greaier flexibility and we highly rec-
ommend that you use one.

There is no differénce in operation
when using the gang-programming
board.

Hexadecimal display option

The circuil for the display board is
shown in Fig. 8. The display board’s oper-
ation is straightforward. 1C2 on the dis-
play board replaces 1C8 on the main board
by means of a |6-conductor cable con-
nected from sockel SOI on the display
board to IC8's sockel on the main board.
The outputs of the two counters (ICI and
IC2)on the display board drive the display
decoder/drivers (JC5-1C8), which in tlum
deive Lhe address displays
(DISP1-DISP4) dircctly.

You'll notice that there are no current-
limiting resistors connccted lo any of the
displays. Instcad. Ql, driven by op-amp
ICI2, functions as a dynamic resislor that
keeps the voliage across the segments of
the display constam. thereby maintaining
constant brightness. Any variation in dis-
play brighiness causes a corresponding
change in the brightness of LED2. which
changes Q2’'s base bias. That varics the
voltage at the non-inverting input of [C12-
a, which varics QI's bias. and thus its
cffective resislance to ground. Trimmer
polentiometer R4 allows you 1o adjust the
brightness of the display.

The transistor used for Q2 can be al-

c2| PLl-.

o

FIG. 7—MOUNT AlLL PARTS except PL1 on the component sid# of the board. The jumper conncling

poinis A and B disables reading from sockels 502

-506.

Wwww americanradiohistorv. comm
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FIG. &—THE DISPLAY BOARD attaches o the address bus and data bus on the main board through
cablas connecied 1o SO1 and 502, reapectively. Counter IC2 repiaces tCB on the maln board, and 1C11

replaces W13,

most any NPN phototransistor that will
respond to the LED driving it. Use a good
quality, efficiem LED for LED?2. You can
mount it face to face with Q2 inside a short
piece of heat-shrink tubing, or you can
simply tape them together. Whichever
method you use, Keep the lwo pans very
close to each other, and keep out ail exter-
nal light.

The data-bus display circuit is cven
simpler than the address-bus circuit. 1C11
on the display board replaces IC13 on the
main board via a 16-conductor cable that
connects SO2 on the display board to
IC13’s socket on the main board. The out-
puts of ICI1 drive a pair of 9368s, which
drive two more seven-segment displays
(DISPS and DISP6).

Moum all components on the display

DISPLAY BOARD PARTS LIST

All resistors are Va-watt, 5% unless oth-
erwise noted.

RA1—100 ohms

R2, R3—5000 ohms

R4-—=50,000 ohms, Inmmer potenlioma-
tar. 20 tums. PC mount

Capacilors

C1-C3—01 uF disc

C4—470 uF, 10 volis, electroiytic

Semiconductors

1C1—4520 dual binary counter

1C2—4040 12-s5tage binary counter {from
main board)

buward us shown in Fig. 9. The foil pattern
for that board is shown in PC Service.

IC3, 1C4—4050 hex butter

IC5-IC10—9368 decoder/display daver

IC11—74L5244 octal Iristate detver {trom
mamn board)

IC12—LM324 op amp

1—2N1305

Q2—ECG3032 or Radio Shack 276-130

LED1. LED2—-Standard red LED

DISP1-DISP6—FND500 commaon-cath-
ode. 7-segment LED display

Miscellaneous: 20-pin DiP-socket

jumper cabie, 16-pin DIP socket jumper

cable.

Note that there are (hree jumpers on the
board. Mount them first, then the re-

WWwWwW americanradiohistorv comm
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FIG. %—PHOTOTRANSISTOR Q2 AND LED2 musi be mounted 30 that their receptive and transmisalve
surlaces receive no ambient light, Heatshrink or tape them together. The toil patieém tor Lhis board Is

shown in PC service.

sistors, and so on. [ts best lo use sockels
for all IC's. the six LED displays can be

ORDERING INFORMATION

The tollowing are avallable trom
Lubomlir Sawkiw, P.O. Box 555, Re-
nsseiacr. NY 12144; A transformer with
25 and 10 volt AC secondaries, $8.00
pius $3.00 shipping and handling;
9368 Fairchild IC's, 54.25 cach
posipaid. New York residents must
add 7% sailes fax.

The following are available from
E?VSI, P.Q. Box 72100, Rosclie, IL
60172: main circuit board, $25.00; hex
display board: $15.00; gang board,
$10.00; set of three boards, $45.00.

mounted in 24-pin 0.6" DIP sockets. A
red filter will improve their readability.

To install the display board. remove
IC13 from the main board and install it in
the space allocated for IC11 on the display
board. Then connect a 20-pin DIP jumper
cable between socket 302 on the display
board and ICI3’s socket on the main
board.

You could also solder all of conncctions
directly to the appropriate points on the
two boards, eliminating the nced for a
DIP cable or socket, In either case. make
absolutely certain that every pin is con-
nected correctly.

Remove IC8 from its socket on the
main board and install the IC in the socket
provided for 1C2 on the display board.
Connect a 6conductor DIP jumper be-
tween SOL on the display board and [C8's
socket on the main board. Make sure that
the correct pins line up on both ends. Do

WwWww americanradiohistorv. comm

nol plug the jumpers in or remove them
(or 1C's) while power is applied.

Remove IC9 and ICIO from the main
board. Because they drive the 14 address
LED's (LEDI-LEDI4), they're no longer
necessary. Removing the 1Cs will con-
serve some much needed power for the
display board.

The voltage regulator {IC14) on the
main board can normally run quile
warm—as high as 70°C maximum.
However. with the display board plugged
in we would be pushing the regulator to
the limit. So, 10 let it run z little cooler,
solder a 25-ohm, 5-watl power resistor
{R57) to the main board in the pads
provided near the regulator. If you add
that resistor. be sure that you do not run
the programmert w ithout the display board
connected. R-E
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The Early Days of RADIO

This month we look at the origin of the word “radio,” and pioneers behind the birth of the

vacuum tube.

P t 2 NO ONE KNOWS FOR
a r sure how the word
“radio” was coined. It is very likely that
the word is a shontened form of radioac-
tivity, first used by French physicist An-
toine H. Becquerel, or of radiation. In
describing (he radio effect, the magazine
Sirand in July 1896 said “*Al the solid
object the new radiation springs into
hcing and then travels away from it in all
Jirections in very much the same way that
urdinary light would do.” Dr. Lee de For-
est wrote about "“radio waves™ in his PhD
dissertation in 1899.

Whether it was called radio. wireless
telegraphy, or something eclse, there was
no denying that the phenomenon capiured
the public’s fancy. In fact, the airways
soon became so crowded 1hat it is reported
that the U.S. Navy had to plead with the
amateurs to shut down so that they could
maintain communications with their ships
at sca. In 1903, de Forest wrote that " Ra-
dio chaos will centainly be the result un-
til...regulation is afforded.” The first ra-
dio society, The Wireless Association of
America. was formed in New York in
1908. With de Forest as its president and
Hugo Gernsback as its chairman and busi-
ness marnager, that organization attracted
over 3000 members in just its first few
months.

The first radios were often simple.
home-made. spark-gap units. A sche-
matic diagram of an early “transceiver”
made up of a spark-gap transmitter and 2
crystal receiver is shown in Fig. l-a; a
more detailed view of the spark-gap coil is
shown in Fig. 1-b. Note the lack of a
tuning mechanism in the trapsmitter.
When cur forefathers said that they were
“modulating the spectrum,’ they weren't
kidding around. A single low-frequency
broadband spark-gap signal would effec-
tively occupy the entire uscable spectrum.

The tirst sound transmission

Let’s backrack for a mement and give
some mention to an individual who today
is not well known, but deserves to be.

MARTIN CLIFFORD

FIG. 1—AN EARLY SPARK "TRANSCEIVER" Is shown In 5. The spark coll is shown In detall in b.

WWWW americanradiohistory comm
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Most students of radio and electronics
know of Hertz, Marconi, Maxwrll, and
Tesla. But how many know of Nathan B.
Swbbleficld? Yet it is Mr. Swubblefictd
who, in 1892, became the first to suceced
in transmitting sound via radio. He con-
ducted 1wo public demonstrations of his
achicvernent in 1902,

Crystal-radio specifications

Early crystal sets were judged on two
measures of performance. Those were
volume and selectivity.

Remember that a simple crystal radio
offers no amplification. Thar made voi-
ume the most important ¢riternion. If a
crystal set could supply enough volume so
that sound could be heard from a pair of
headphones lying on a table. the set was
considered to be top quality.

Selectivity was next in importance. Fig-
ure 2 shows three methods that were used
10 improve selectivity. One method was lo
use a lapped antenoa-tuning coil, as
shown in Fig. 2-a. Another was 10 use a
tapped vario-coupler as an antenna tuning
coil, as shown in Fig. 2.5, vario-couplers
were discussed in the fiest installment of
this scries {Rudio-Electrenics. July

Water Pipe

Mo

Aeviai
Intermediate
Cl'n‘l.'.n'

Aerial

Lal

FIG. 2—SELECTIVITY OF EARLY RECEIVERS was improved by using a tapped antenna coil {#), s vario-

coupler {b}, or multipie tuning capacitors (¢}

1986). A third arrangement was to use
multiple tuning capacitors, as shown in
Fig. 2-c. Note that those capacitors are not
ganged. To tne in a station, each capaci-
tor has te be adjusted scparately.
Unfortunately, cven with those tech-
nigues, or any others for that mauer. com-
peting signals could often be heard in the

background. Further, all of the methods of
improving selectivity did so at the cxpense
of volume.

One of the problems with early crystals
is that the most sensilive spot on the crys-
tal had to be found using trial and eror.
One method of making that task casicr is
shown in Fig, 3. There, a huzzer circuit is

WwWww americanradiohistory comm

inductively coupled to a radio circult. As
the movable catwhisker is uscd to probe
the erystal surface. the most sensuiive spot
is detected by monitoring for changes in
buzzer volume.

The triode

Problems with volume and selectivity
led experimenters to seck some method of
signal amplification. They met with sue-
cess by adding & third element to the di-
ode. creating the triode. The first riode
was actually two back-to-hack diodes. It
was developed by de Forest, and patenied
in 1907. That device was deseribed as an
amplifier, although it is debatable whether

-Aerinl
:7 Coupier = Detector
Burser Q
Pharnes
— L L2
+
Push -
Bulton -

FIG. 3—a B0ZZER CIRCWIT was often used to
help find the most sensitive 3pot on the surface
of a cryatal. The buzzer was Inductively Coupled
to the radio Circuil as shown here.
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Fiti. 4—A TRIOOE requires Lhres vollage
sources. Inifislly. 1hose wers supplied by three
batteriea.

FIG. 5—A GRID-LEAK RESISTOR. R;, and its
ahuniing capacitor, Cq, eveniually were used fo
eliminate e C battery. Two varlations ol the
gric-lowk afrangement are shown In & and b.

FIG. 6—THE NEGATRON TUBE repfaced lhe
grid with a melal rod and contained #n extra
plata. called the diversion piate.

or not it could actually amplify.
The first true triode, contzining a plate,
filament. and grid was patented by de For-

est in 1908. That tube was dubbed the
Audion by Clifford D. Babcock

The first triodes were not withoul their
problems. Sinee the grid was in the clee-

The problem with sueh an arrangement
was that the bias voltage developed in that
manner varied with signal strength. That
difficulty was sidestepped by shunting the

FIG. 7—TUBES WERE INITIALLY USED In hybrid receivers. Those used a cryslal detecton, and & triode

amplification stage.

tron path between the filament and the
plate, electrons would accumulate on the
grid. making it increasingly negative. The
result was that eventually the flow of elec-
trons would be cut off. That condition is
known as a blocked grid. Further, the tube
was operated without a bias voliage,
meaning that it operated over its entire
characteristic (not just over the linear
portion of that characteristic), creating
distortion.

Both problems were solved by applying
a negative voltage to the grid. Since that
made the grid negative with respect to the
filament, operation was limited to the lin-
ear portion of the tube’s characteristic.
Further, the grid now tended to repel elec-
trons. That prevented the occurrence of
blocked grid.

With the addition of the bias voltage,
the triode required three baueries for
proper operation. One was used (o supply
curment to the filament. That current heat-
ed the filament and caused electrons 10
escape. The filament battery was desig-
nated the A battery and was 8 6-volt lead-
acid type.

The B battery was used to supply the
plate voltage. Iis rating ranged from 221
to 135 volts. Today, the high-voltage ter-
minal of a circuit is often designated the
B + terminal. That is a carryover from the
days of the B battery.

The grid battery was designated the C
battery. It was a low-vollage type. A sim-
ple triode circuit, showing the battery
connections, is shown in Fig. 4.

Later on. the grid's ability to capture
and hold electrons was put to work. The
captured electrons were allowed lo escape
the grid via a resistor connected between
it and the filament. The resistor is termed
a grid-leak resistor, The flow of electrons
from the grid was such that a voltage was
developed across the resistor. with the
grid more negative than the filament. That
development éliminated the need for the C
battery.

WWWW americanradiohistorv. comm

FG. 8—THE FIRST VOLUME CONTROL was a
rheostat placed v series with the A battery and
the filament.

reststor with a capacitor. That kept the
woliage across Lhe resistor constant. Two
variations of the grid-leak circuit are
shown in Fig. 5.

Many of the experimicnters that fol-
lowed de Forest devised variations of his
triode design. In one, the grid was
mounted outside the be envelope. In
another, devised by 1. Scott-Taggert in
England, the grid was replaced by a metal
rod. There was also an extra plate. calleda
diversion plate. See Fig. 6. The tube,

continued on page 82
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P t 5 THERE ARE MANY
a r ways of generating
sincwaves. bul the most stable and the
most accurate method uses a piezoelectric
crystal 10 control frequency. Some natu-
rally-occurring elemenis. nolably quartz,
possess the property of piezoclectricity.
Other man-made ceramic materials also
possess that property.

A material is said to be piczoelectric i
it gene rates an electrical polential when it
is mechanically deformed. Conversely,
when we apply a voltage across the faces
of a piezoelectric crystal, the crystal will
mechanically deform in a precise and pre-
dictable way. Associated with each crystal
is a resonant frequency that depends on
the dimensions of the crystal.

By way of analogy, consider the ordi-
nary twuning fork. When it is struck. it
vibrates at its resonant frequency. Me-
chanical losses in the tuning fork cause
the oscillations [0 die out gradually. Sim-
ilarly, losses in a crystal cause the ampli-
tude of its mechanical oscillations to die
out exponcntially. The crystal differs from
the tuning fork in that, while it is oscillat-
ing, its piezoelectric property causes it to
produce an AC voltage with a frequency
that is equal to the resonant frequency. It
is that signal that is amplificd and fed back
to sustain oscillation.

Crystals used in clectronie circuits are
commonly mounted in a *can” as shown

JOSEPH J. CARR

in Fig. | The can protects the crysial slab
from the environment; in addition, elec-
trical contact is made there. The slab is
sandwiched between wo electrodes. In
older crystals, those electrodes main-
tained contact with spring tension; in

CRYSTAL
SLAB T
- CONTACT
METAL
CASE
— WIRE
HEADER

FIG. 1—THE CONTACTS OF A MODERN CRYS-
TAL are eleciro-deposiled on opposite taces of
Lg Ry

the crystal siab.
Cs -~
*

FIG. 2—EQUIVALENT CIRCUIT ot & cryslal has
inductance. resistance, and bolh series and par-
allel capacilance.

Wwww americanradiohistorv. comm

Design OSCILLATOR Circuits

Qur series continues with a discussion of crystal-controlled sinewave oscillators.

modern crystals. conracis are electro-de-
posited direcily onto the surface of the
crystal slab. The crysial element is then
mounted 5o that the pins protrude through
the header.

Figure 2 shows the equivalent electrical
circuit of a piezoelectric crystal. The cir-
cuil includes series resistance (Rg), series
inductance (Ly), and series capacitance
(Cs)- There is also parallel capacilance
(Cp). To understand the following discus-
sion of how those circuit elements inter-
act. s¢e the frequency response curve
shown in Fig. 3

That graph plots reactance vs. frequen-
¢y. Note that there are 1wo different reso-
nant modes for the crystal: series and
parallel. You might have guessed ithat
from the fact that the crystal has both
serics amd parallel internal capacitance.

The scries resonant frequency, fs. is
that al which the inductive reactance 1s
exacilly cancelled by the scries capaci-
tance. At that point the 1otal reaciance of
the crystal is zero, and the series resis-
1ance Jerermines Lhe impedance of the
crystal. Impedance is minimum in the se-
ries resonant mode.

The paraltel resonant frequency {(fp) of
the crystal is usually | to 15 kHz higher
than the series resonani frequency. A par-
allel-mode crystal will operate in the se-
ries mode if a small capacitor is connected
in serics with the crystal, The value of the

& 9B86i HIOWIAON
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FIG. 3—THE RESONANT FREQUENCY (fy) of a
sefies-Mode crysla) occurs when 1he inductive
snd capacitive reactances are both zero. The
resonant requency (fp) of & parallel.mode crys-
tal occurs when capacitive reactance |s zero.

capacitor must be equal to the specified
load capacitance of the crystal.

Modes of oscillation

Crystals can oscillate in two different
ways: fundamental and overtone. In the
fundamental mode. the crystal oscillates
at its natural resonant frequency, i, ., at
the mechanical frequency at which the
slob oscillates when it is stimuiated. The
frequency of oscillation in the fundamen-
1al mode depends upon factors such as the
erystal's mechanical dimensions, the way
it has been cut, temperatre, and others.

In the ovenone mode, the crystal oscil-
lates at a frequency that is approximatefy
an intcger multiple of the fundamental
frequency. Note, however, that the over-
tone is not a Aarmonic of the fundamen-
tal. For example, if you divide the
frequency of oscillation of a fifth overtone
crystal by 5. the result will be a number
ncarly, but not exactly, equal to the funda-
mental frequency.

The overtone frequencies are usually
{upproximatcly) an odd multiple (3. 5, 7,
.. .)of the fundamental. However, some
ecircuits use the fourth overione, which is
an even number. The case of an overtone
crysial js marked with the intended fre-
quency of oscillation. not the fundamen-
tal frequency. An overtone crystal always
operates in the series mode.

When ordering crystals for frequency
control, you must specify not only the
frequency of operation, but also the load
capacitance. cspeciatly when a crystal
will be operated in the parallel mode.

The operating frequency in the funda-
menial mode is usually less than about 20
MHz because above 20 M1z the erystal

slab becomes so thin that 1t can fracture
under normal operating conditions. Fun-
dumental-frequency crystals are usually
parailel mode, except below 300 kHz.

The power that a crystal dissipates must
be limited in order to avoid fraciuring the
slab. [tis the Equivalent Serics Resistance
(ESR) of the crystal that detcrmines
power dissipation. In a practical erystai
oscillator circuit we limil dissipation hy
controlling the amplitude of the feedback
signal. Most fundamental-mode crystals
will dissipate as much as 200 pW. al-
thaugh it is considered good design prac-
tice 1o limit dissipation to lcss than that
amount. For example. low-frequency
crystals (those that operate below | MHz)
usually have a maximum dissipation rat-
ing af 100 uW, so we usually limit dis-
sipation to 50 pW.

Another reason to limit power dissipa-
tion is to improve the frequency stability
of the crystal oscillator. That's why it's not
good practice to obtain a great deal of RF
power directly from the crystal oscillator
stage of a transmitter. For example. 25
years age amateur radio handbooks often
carried transmitter circuits that produced
as much as 50 waits of power. Modemn
designs limit the dissipation of the os-
cillator circuit, and then use o linear am-
plifier to increase overall output.

Example circuits

As we have seen, acrystal is equivalent
to a complex LC circuit with both series
and parallel sections. Therefore a crystal
can be used in many of the same cifcuits
as an actwal LC resonant tank circuit.
Often the crystal or LC network is the only
difference between two circuits.

Figure 4 shows a simple circuit for o
tow-frequency crystal oscillator. The os-
cillator operates at a fundamental fre-
quency of 100 kHz, but its harmonics go
high enough 10 make the circuit ideal for
usc as a high-frequency marker for o com-
munications recciver and for aligning re-
ceivers and test equipment.

The active element in the circuit is a
bipolar NPN transistor: although a

2 L3
I30pF 75pF

FIG. 4—A COLPITTS OSCILLATOR can be bullt
from a gardan-variety NPN transistor snd sever-
sl resistors snd capacitors. Capacllor C3 s
used tor fine Wiing.
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2N2222 is specified. the actual type is nol
critical. Almost any transistor with a beta
between 30 and 125. and a gain-band-
width product of at lcast 50 MHz. will
work.

That cireuit is similar to the LC Colpats
oscillator discussed in Pan Two of this
series (in the Aupust issue of Radio-Elec-
tronics). Feedback level is a function of
the capacitive voltage divider composed
of Cl and C2. The ratio of those two
capacitors is a trade-off between ampli-
tude, stability. and power dissipation in
the crystal.

The operating frequency of almosi any
crystal can be *pullcd™ a litle bit with a
series or paralle] capacitor. Capacitor C3
is used to set the actual operating frequen-
cy of the circuit.

The output signal is coupled to the load
through a low-valued capacitor. C4. The
circuit should be lightly toaded in order to
minimize changes in frequency due 1o
load variations. [f loading will be heavy,
follow the oscillator with a buffer stage.

There are several ways to calibrate the
operating frequency of the oscillator. You
can use a digital frequency counter, 0r You
con use a radio. either a communications
receiver or a standard AM radio. 1f you
use the latter, tune it to a station with o
frequency that is an cven mulliple of
100—1500 kHz, for example.

If you have a communications receiver.
then tune in station WWVY (located in Font
Collins, CO) or WWVH (Howaii). Those
stations transmil accuraie signals on §,
10. [5. and 20 MHz. To reduce error, tunc
in the highest frequency station that pro-
duces ausable signal in your area. It's best
10 use the 15- or 20-MHz signal.

Whatever you use for a standard.
loosely couple the output of the oscillator
into your receiver, perhaps at the antenna
terminal. Then adjust C3 for zero beat
with the radio station. If you have an S-
INCLEF ON your Teceiver, you can el you're
approaching zero beat when the pointer of
the meter indicates a null reading.

[f you have no meter, you can use your
ear. Asthe signals from the station and the
oscillaior mix, sum and ditference fre-
quencies will be produced. Some of those
signals will be in the audio range. As you
adjust C3, the pitch of those signals will
vary. When the frequencies of the two
signals are equal, you'll hear no output.

Miller oscillator

The classic Miller oscillator used a
crystal resonator in the grid circuit of a
vacuum lube, and a parallel-tuncd LC
tank circuit in the plate circuit. Shown in
Fig. 5 is an updated version of that eircuil
using a junction FET in place of the wbe.

The erystal is connected between gate
and ground in parallel with a 10-megohm
resistor. Bias for the FET is set by sousce
resistor R2. which is bypassed for RF to

continired on puge 69
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PC SERVICE

One of the mos! difficult 1asks i build-
ing any construchon project featured In
Aadio-Eleclironics [s maklng the PC
board using just the foil pattem provided
with the article. Well, we'ne doing some-
thing aboutl It.

We've moved all the foil pattems o this
new section where they're printed by
themselves, full sized, with nothing on the
back side of the page. Whal that means

for you Is that the printed page can be
used directly to produce PC boards!

Note: The patterns provided can be
used directly only for direct positive pho-
toresist methods.

In order o produce a board diractly trom
the magazine page, remove the page and
carefully inspect it under a strong light
and/or on a light table. Look for breaks in
ihe traces, bridges between traces, and In

(7

?lf
Al /
e

i

Py

I_I'_l)c.—%,?

board,

& INCHES 4=

ADD A HEX DISPLAY BOARD to your EPROM programmer usging this PC board. Nole that the board is
shown half sized. It will have 1o b enlarged photographically before It can be used \o produce the

L
[ - - —

THE LATCHING CONTINUITY TESTER can find faults ihal other tesiers miaa. Nearly all of the circuitry

mounls on this simple PC board.

3-5/8 INCHES - »|
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THE GANG PROGRAMMING BOARD tor the
EPROM programmer is shown hers.
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PC SERVICE

general, all the kinds of things you look for
inthe final etched boarg You can cleanup
the published artwork the same way you
clean up you own artwork. Dratting tape
and graphic aids can fix incomplete iraces
and doughnuts. and you can use a hobby
knife to get nd of bridges and dirt.

An optional step. once you're satislied
thal the artwork is clean, is Lo take a little
it of mineral gl and carefully wipe il
across the back of the artwork. That helps
make the paper transluscent. Don’l get
any on the troni skte of the paper (the side

with the pattern) becauss you'll con-
taminate the sensitlzed surface of the
copper blank. Afler the oil has “dned” a
bit—patting with a paper towel wil help
speed up the process—place the pattemn
front side down on the sensitized copper
blank, and make the exposure. You'll
probably have to use a longer exposure
{ime than you arg used fo.

We can't tell you exactly how kong an
exposure time you wil' need as it depends
on many factars but, as a starting pont.
figure that there's a 50 percent mcrease In

600000

costey i TN

YA

}4_

THE SOLDER SIDE of ihe EFROM programmer’s main board. The component side was shown tast month

b

© ooﬁo

exposure ume over lithographic film. But
you'll have to expenment to find the best
method for you, And once you find it, stick
wilh it
Finally, we would like to hear how you
make out using our method. Write and tell
us of your successes. and fallures. and
what lechnlques work best for you. Ad-
dress your letters to:
Radio-Electronics
Deparimenl PCB
500-B Bi-County Blvd.
Farmingdale, N¥ 11735

— B INCHES -
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ComPUTERDIGEST

A NEW KIND OF MAGAZINE FOR ELECTRONICS PROFESSIONALS

TAPE BACKRUR

A natural choiCerrorTadcrimagEsie

SCHMITT TRIGGER DLESIGN

Your computer does the heavy work

NO-FRILLS MODEM

Build a modem without the “fancies”
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& Tape Backup

|

“Never amything new under the sun?” Take another guess. And
sometimes that something new can really be something old Marc
Stemn “w

8 Schmitt Trigger Design

This program will quickly and easily gree you the necessary resistor

values when you're designing Schmitt Triggers. Arty computer you See Page 6

have can use this program, to0. Yince O'Connor

¢ No-Frills Modem

Can you use a modem without all the bells and whisties? And — (%) {" i
would you like to build it yourself and save some of the cost? This | S G . ) .4
might prove the answer for youl Rodney A. Kreuter [ e g
.J A
A5 a1 af
3 Editorial -L‘éﬂ'-’»{. il e A
TR T e
4 Letters = 1o s
an. w5 P4 ¥
SR
4 Computer Products tye
5 Software Review See Page 9

ON THE COVER CompurerDICEST

If you'll tum to Page 6, you'll find an articie on Tape Backup And I’}ff.l.’.?: _
that beautiful unit on the cover this month, is ALLOY'S FT-60
Streaming Ya-inch Cartndge tape backup It pravides 60 megatytes
formatted clata capacity and automatic backup.

COMING NEXT MONTH

: ¢ . SCIIMITT TRIGGER DESIGN
Check it out! You're going to find a neat way to use your computer 2 s ® 11 ety W heh

for helping to design reguiators, and then we're going ta run the NO-FRILLS SMODEM

first of a two-part anticle on Interfacing that will answer a [ot of Buid 4 modem = ihaut the Touale
questions you haven't even thought of yet. And finally, (yes, there’s
more) we'll show you how 1o use your computer for power
control.

2 ComputerDwest — NOVEMEER 1986
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EDITORIAL CompuTER

JIGEST

Systems

mPeople involved in marketing have been using that word "Systems” to
bleed the market dry And it isn't in the computer field alone that we find
this. Buy a camera today, and all you're liable to get is a camera body: If yvou
want a lens, film back and all the other accoutrements that are needed to
take photos, you want 8 "camera system.”

Likewise, in the computer field, a "computer” consists of a black Hox
that—Uby itself—can do absolutely nothing. To get any work out of it, you
have to add “penipherals” such as a keyboard, and a monitor at the very
least. And if you want additional peripherals, such as 8 modem, a printer,
mouse of & joystick, you're building a “computer system.”

It goes a good deal further than that. If you buy a basic computer and
open it up, you'll find all sorts of empty card slots 50 that at a later date,
you ¢an plug in those cards that can provide amything from added memory
to increased function.

The manufacturers explain that they are unable to predict exactly which
cards and peripherals a given buyer will want. What it all comes down to, is
that we, the consumers, must know up front exactly what we want, how we
want it, and total up alf of the costs before spending any of our dollars.
There are computers cut there that are available at ridiculously low prices,
but when you get them home, you find out that they are unsupported by
suitable software, are difficult if not impossible to modify, and that frankly,
you'd have been far-better off to have waited to make a purchase until you
couid get what you want and need.

in almost every other field, you can buy a basic commodity and leam all
about it as you use it. in our field, you have to buy first, before you leam.

What it all comes down to, is that you've simply got to take the time to
educate yourself thoroughly, before you start to shop.

vl
o A
,@w & Wote
1 Byron G. Wels
Edtor

e Dige ni i published monthly as 80 insar! N Rad-Electromcs ma%:xme Gamaback Public ations. .,

Coi
5008 Be-Covrly B, FH‘I’W. N.Y. 19735, Second-Class Poslage Pad sl New York, MY, and addmonal
makng offices (Y:ovyﬂm £ 1988 Gavnahack Publications, inc. All nghis resarved Printed I U.S.A

A stamped seil-ad0ressed ermeiope must accompary sl submitted manoscrpls andon artworl, of photographs il
then reluen B dersied should thy be reected e disclalm any responsitbility 1OF the loss o damage o manuscnpls
BN artwork af PhOtographs whie I OUF pOSIesSon of olherwise.
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LETTERS

Power Control

I'd like to get a means of
controliing power to my computer,
modem, drives, printer, etc.
individually, without having to
reach behind each unit. I'd also
like some indicator lamps to tell
me what’s on or off Don't suggest
a multiple switched-cutlet strip, as
| had one of those. TP, Paterson,
N

Under separate cover I'm
sending you a schematic of one |
buitt that works fike a cham. its
fused, has surge protection, and a
latching relay that tums everything
off int case of line dropouts. | think
you'll like it

Ann Landers?

In your July Issue, S.0.
complains that he bought an
expensive computer System and
now its used only for games. He
shouid have written to Ann

Landers, not ComputerDigest! |f
he and his family would take the
time and trouble to leam how to
program the many fascinating
things into their computer they'd
get a lot more out of t'—1JH.,
Menasha, WA.

Amenf

Yersatility!

I've noticed that in your
magazine you often print a story
about an acid-on circuit that b'd
tike to have, but it's for a different
computer than mine. One that |
tried anyway, just didn't work.
Can't you publish the necessary
modifications so that the Circuits
can be made to work with ary
computer?—EFT., Portiand, OR.

Not reaity That would require
the use of excessive space that we
Just can't afford. Stick (o those
projects desgned for your
computer We do try (o please as

many reaclers as possibie each
month.

Qld Timer

| was going through some oid
magazines stored in my attic. One
of the first of the computer-
oriented magazines was called
“Data Product News,” which | have
since its first issue. The Editor’s
name seemed familiar Was that
you?—S.L, New York, NY.

Yup! Thanks for remembenng.

G.E.D.

Do you know of any software
that would help make the
obtaining of a New York State
General Equivalency Diploma an
interesting project?—J A,
Farmingdaie, NY.

Can anybody help? This sounds
like a fine ideal White directly to
Johnt K Allison, 95 Elizabeth Street,
Farmingdiale, NY 11735.

COMPUTER PRODUCTS

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

DISKETTE HOLDER, the Drsk-O-Tier,
organizes and protects diskettes Close
at hand using minimum space. This
storage tier helps copmputer
operators aveid “wipe-outs” caused
by scratches, coffee spills, and
cigarette ashes. The upright design
allows diskette titles to be read easily

2
=

CIRCLE 18 ON FREE INFORMATION CARD

Drske-O-Tier 15 molded of ABS plastic
and holds eleven 5V inch or 8 inch
diskettes, in or out of jackets. The
suggested retail price is $9.50 each or

4 ComputerDigest — NOVEMBER 1986

$15.00 for a twin pack —ETS Center,
35026-A Turtle Trail, Willoughty, OH
44094

CONTROL UNITS, the OASys 66 and
the OASys 66/es provide faster
performance and permit more PC users
to access files and the software library
simultaneousht Both systems connect
up to 64 PCS in an office network, and
up 1o 48 concurrent sessions may be
held on the OASYs66 and the
OASyséb/es at one time. MS-DOS
operations, such 8s spreadsheets, can
be updated much faster with the new
controlier

Both units use an Intel 80286
processof plus four subprocessors,
and come standard with two
megabytes of RAM. In addition, the
QOASYs G/es 15 avaikable wath 76 or
168 megabytes of disk drive In a
streamlined tower cabinet design. The
model OASys 66 15 available with &0
or 120 megabytes of disk storage with
an 8-inch disk drive

WWwWw americanradiohistorv comm

CIRCLE 19 ON FREE [INFORMATION CARD

The model OASYs 66/es is pnced
from $27,400 depending on the
amount of storage and number of
warkstations attached, The model
OASys 66 18 piced from $21,400.~
NE1, PO Box 9007, Boulder, CO 80301.
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SOFTWARE REVIEW

Media Master Plus

miedia Master Plus is a package of two programs that
permits a PC-compatible computer to read and write
72 disk formats, and to directly run generic 8-bit CP/M
software on PC-compatible computers,

Most people are not ready to discard software
because they upgraded to a PC-compatible. They use
their old computers because it too time-consuming to
re-enter the sofrware for the new computer The ideal
solution would e to use the old software on the new
computer but this tsn't ahways possible because the
disk formats or microprocessors are mutually
exclusive—incompatible. Because much CP/M software
is similar to, or has the same kind of data files as an MS-
DOS version, data can be interchanged if one of the
MS-DOS diisk drives can function as a "foreign™ drive.

An early version of the Media Master program could
program an 1Bm PC 50 cinve A: retains the IBM format,
drive B: emulates any of aimost 70 CP/m disk formats
from Actrix to Zorba. The emulation was 50 good, that
the PC-compatible could directly read from or write to
the foreign disk: MS-DOS WordStar could edit text
(data) on a disk originally written by a Televideo
computer using a CP/M version of WordStar

It is possible to use the MS-DOS computer as
translator to exchange data between nomMalky-
incompatible 8-bit computers. if you have 3 mailing list
on a Radio Shack modet 4 disk that you need on a
Kaypro disk, using Media Master Plus, set the PC-
compatible’s B: drive for the Model 4 format and copy
the data file to an MS-0OS disk in drive A- Then use
Media Master Plus to program drive B: to emulate the
Kaypro format and copy the data from drive A to drive
B: The result is a copy of the Model 4 data on a Kaypro
clisk.

But data isn't @ program. You can't run a CP/M
program on an MS-DOS machine because the
MICTOproCessor's op codes are chfferent. While there
have been aitempts to use CPM computer modules in
PC-compatibles so the CP/M programs could be used
as i5, such devices have been expensive.

A better approach is media Master Plus’ utility
called ZPEM, which creates a CP/M emulator that runs
under MS-DOS at an equivalent processor speed of 1
MHz. When you locad ZPEM, the screen prompt

changes from > 10 "bracket,” indicating that the
computer is running the CP/M emulator and will load
and run CP/Mm programs. But the CP/M file must be on
an M5-DOS disk, not a forergn CP/M disk. For example,
if you wanted to run an Ostbome CP/M version of a
program called CARDFILE.COM you must first transfer
CARDFILECOmM and its data files to an MS-DOS
formatted disk. When making the transfer, the extension
has to be changed from COM to CPM 50 the filename
becomes CARDFILE CPM. The MS-DOS computer’s
operating system when running the CPM emulator is
MS-DOS which recognizes any program wath & .COM
extension as being MS-DOS rather than CP/M The
computer becomes confused. By changing the
extension to CPM the extension is recognized only by
the CP/M emulation

That means that you can now run your CP/M
programs from an 8-bat cormputer directly on a PC-
compatibie. You can run your CP/M programs and work
entirely in CP/M using conventional CPiM commands
and utilities such as PIP and SUBMLT: As far as you ae
concemed, the MS-DOS computer functions as an 8-
bit CP/M machine,

Media master Plus provides three versions of ZPEM—
the “plain vanilia® ZPEM, ZPEMK19 which aIs0 emuiates
the Heath/Zeruth H19 terrninal, ZPEMOSB which
emulates the Osbome terminal functions, and
ZPEMKAY which emulates the Kaypro terminal
functions. The special terminal emulations include such
things as arrow keys, function keys, screen underline,
reverse video, etc.

The CP/M emulation proved excellent. It easily ran
generic CP/M programs such as WordStar and Cardifile.
Even certain hardware-specific CP/M programs for
Heath, Osbome and Kaypro could run using the special
ZPEM versions. However, the emulator’s speed can be
annaying. Since the CP/M program s transtated to run
on the MS-DOS machine, there is 3 translation delay
About half speed.

Media Master Plus runs on any PC-compatible
computer having at least 192K of RAM. It is $59.95 from
Intersecting Concepts, 4573 Heatherglen Ct, MOOrRark,
CA 93091, 4D

CIRCLE 1T ON FREE INFORMATION CARD
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APE BACKUP

Have you thought about streaming tape for backup? Maybe you should!

Marc Stern

BHard disks are natural choices for computer users
who have vast amounts of data to store. With
capacities ranging from 10 to 60 megatytes, a 5.25-
inch hard disk holds as much data as 30 to 180 floppy
disks.

The chances of having a problem with the fixed disk,
are high. At that time, it's likefy you'll find the data
damaged and you realize how important it is to have
backed up the platter A backup copy assures that your
program and data files are still usable because copies
are stored off-disk.

Floppy altemative

For manmy, that backup is handled with floppy disks,
an expensive solution and not the most convenient
one. Even at 8 cost of $1.50 a disk, you ¢an use over 30
disks to backup a 10 megabyte hard disk, which is a
$45 layout. A high-density fixed disk — 20 or 30
megabytes or more — means higher layouts. And, you
must shuffie the disks in and out of a floppy disk drive
to assure the backup is properly made.

When backups are made, they are done infrequentty
and only those files which have changed may be
backed up at all (the backup option on an IBm PCXT
and compatibles allows this type of selectivity),

Imagine a device which makes backing up a hard
disk easy and assures data integrity at a reasonable
cost. The streaming tape drive offers efficient backup
of up to 60 or more megalytes of data in half an hour.

You simply type one command and the tape drive
springs to life. That's easier than shuffling disks. Such
convenience means the job is likely to be done fairty
frequentty

Lots of storage

it may seem strange that the storage medium of the
early years of microcomputers, discarded when disks
became available has regained popularity, A 300-foot
tape is capable of storing up to 30 megabytes of data,
while a 400-foot tape can store upwards of 45
megabytes.

With streaming tape, data are continuously |aic
cdown by the read-write head. To facilitate speed, data
compression is used to enable maximum data storage
in minimum space

To ensure data integrity, each major tape storage
system uses some formn of error-checking and error-
correction, such as Cyclical Redundancy Checking
(CRC), a form of checksumming.

Tape backup isn't a recent development, although it
may seem so from a microcomputer user’s point of

6 ComputerDigest — NOVEMBER 986

view: Tape backup has been around since the
computer explosion of the 1960s Then, open-reel half-
inCh tape was the standard for storage. This changed
about 1971 when the Quarterinch data cartridge
appeared.

That width became standard and is used today in
lengths from 300 to 600 feet. As tape formulations got
better through the years, data storage capability has
increased A 600-foot tape can be pushed to 134
megatyytes of storage

When you look at data storage cartridges for the first
time you see they aren't all like the Phillips cassette that
you used in a digital tape storage drive, as you may
have expected.

A common variety is the DC300 and DC600 series.
They are about 4 by 6 by % inches. A more recent
altemative Is the DC1000. It is about 2 by 3 by Ke=inch.
This type of tape is %o of an inch wide and can store
about 10 megabytes of data on nine tracks.

The DC2000 tape cartridge was only reCently
introduced, but features high-density Y-inch tape that
can handle 20 to 40 megabytes of data. Shirt-pocket-
sized, the DC2000 uses 12 to 24 separate tracks for
information.

There is One tape which looks like audio tape, the
real digital cassette. A high-speed unit, it operates at 90
inches per second and is capable of up to 20
megabwtes of storage. It uses four recorded tracks.

Little compatibility

You're probably thinking that like an audio cassette
the tapes generated by one system can be used by
another, but, that isn't true because of differing storage
standards.

There are three quarterinch systems contending for
leadership in the storage market: the Quarter-Inch
Committee (QIC); a standard called PUT, which was
only recently introduced, and *“floppy tape.”

The basic QIC-24 standard calls for the use of nine
tracks, recorded in a serpentine pattem. With this data

Fig. 1—STANDARD NINE-TRACK tape cariridge siores back-
up information by recording froni-lo-back then beginning at
the nexi track ai the back, and recarding 1o the fronl. It 1akes
nine passes 1o fill a tape.

wwww.americanradiohistorv.comm
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encoding scheme, when the end of one recording
track 15 reached, the recording direction is reversed and
the read-wnte head is repositioned. In its new position,
the head begins recording the new data track opposite
the first. In this manner, the tape doesn’t have to be
rewound during the nine recording passes. (See Fig. 1)

The head has separate read and wnte head
elements. Because it has two elements, data written to
the tape Can be instantly checked and verified, by
comparing it against the original data.

Tape erasure is done on a wholesale basis, with Track
0 controlling the entire tape. When Track 0 is erased the
whole tape is cleaned in a single pass.

With this system, tapes need not be preformatted
before they're used. Image or file-by-file backups can
be made.

The QIC standard defines everything that makes up a
tape backup system including interconnections,
formats, interfaces and error correction.

Such systems are not compatible across-the-board.
Although the QIC system defines nearly every aspect of
performance, it doesn't define data compatibility. A
backup tape created with one system can't be read by
another manufacturers system. This problem seems
much the same as the microcomputer disk world
before the acvent of PC-DOS. It was true that 5.25-inch
floppy disks were the same size and used the same
media and their construction was essentially the same,
it's also true that the physical requirements of the disk
drive unit itself were nearly universal. What wasn't
universal was the cornpatibility of data. A 5,25-inch CP/
M disk couldn't be read in an Apple and an Apple
couldn't read a Radio Shack disk.

But the acivent of PC-DOS (MS-DOS) created a
standard that seems o be even more universal than CP/
M, which was the former 8-bit standard, and let one
systemn read the media of another. Experts note that
software changes will allow this compatibility among
QIC systems, but no one has implemented it vet.

A newer standard

The second of the three competing tape backup
systems is Called PC/T. PUT stands for Personal
Compuiter/Tape. Its biggest difference from the QIC
standard is its method of data verification.

In the QIC system, data is Corrected as soon as it is
written to tape Bad data are written and rewritten until
they are recorded correcthy I19noring such issues as
tape wear and tear, there Is no way to detect future
data errors that might be brought on by plain wear and
tear or machine problems.

PCIT on the other hand, uses a single head and

[XOR)
PARITY
BLOCK 3

BLOCK 1 BLOCK 2

MO

Fig. 2—THE PC T APPRDACH uses a single head to write data
to tape in two 4K blocks. Using the same data as In the firsi
two blocks, a third parity block is constructed by performing
an exclusive or operation. In this way, should data be l10s!. it
can be more-easily reconstructed during an error recovery
pass. This does increase system overhead.

writes data to tape in two 4K blocks at a time. After the
first two bilocks are recorded, a third block, using data
derived from the first two, is written to the tape. This is
the error-Checking box and works in an exclusve-or
{(XOR) fashion

With the XOR block ready, a tape can be read back
and if the data are corrupted, the algorithm polls the
XOR box which is then used to correct and reconstruct
the cofrupted data. The data are reconstructed using
XOR techniques.

This technique is more wastefui than the QIC
standard. Since error-checking and correcting XOR
blocks are written, more space is needed for this
function alone. To get around this, manufacturers have
increased the number of recording tracks to 11. Aiso,
PCT tapes must be formatted before use, which can
be a lengthy process. This does have an unexpected
benefit, since it allows a directory to be set up and the
tape controlier 1O use that directory 1o determine
where a file is and then read it off the tape, much as is
done with a disk’s random access capability In this
way, specific fiies can be updated without having to
rewrite the whole tape. (See Fig. 2)

Hard disk backup 1s a function of the IBM PC/XT or
compatible world, with an open architecture. All
functions of these microcomputers is built into the
boards that are inserted on the motherboard. And
add-in space can be a premium when you've
populated the motherboard with video, floppy and
hard disk controllers, memory and multifunction
boards. Still, to use a tape backup system you have to
insert a tape controlier card, in most cases.

And this brings us to the “floppy tape.” This type of
tape backup system uses the floppy disk controller
card, rather than a separate tape controller card. A
“floppy tape” acts as a floppy disk and is subject to
the same requirements. Floppy disks require formatting
and so do "floppy tapes.” And, the formatting marks
out bad areas and builds a bad-sector table, which
keeps those sectors from being used,

Because they nun under the constraints for the disk
operating system, “floppy tapes” limit t the upper
edge of the storage capability of the system. A
formatted “fioppy tape” in an IBM setting will store
about 25 megabwtes of data.

In a “floppy tape” system a single read-wite head is
used. Six tracks are recorded in 16 sector chunks. A
17th is then written which acts as a parity checking
sector. This data-protection scheme only Covers one
bad sector and if two or more are found during a
replay, the area is flagged an¢t you are asked whether
you want 1o rewrite the tape.

The error rate for any of these systems isn't high. 1t's
on the order of 1x 10(-11), so these are reliable systems
with [ow error rates.

Of the three systems, QIC still stands to emerge the
victor for market share Decause it is the most widely
achered to. This could change as technology changes.

Whatever standard emerges, hard disks and tape
backup go hand-in-hand. It was a marriage everyone
was waiting for and one which is a welcomed

change. P
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SCHMITT TRIGGER

DESIGN

Let your computer do the heavy work.

Vince O'Connor

mSchmitt trriggers are used (O convert sine waves or
other shaped signals into square-wave pulses. They
compare an incoming signal to upper and lower
threshoid voltages, then produce a square wave at the
same frequency as the input.

This program quickly calculates the standard resistor
value for resistors needed in a two-transistor Schmitt
trigger Circuit. You must enter the upper and lower
threshold voltages, the supply voltage (Vec), the base-
to-emitter voltage drop of the transistors, and the load
resistance.

Use any computer

The program is written so that it can be run on
almaost any computer without medification. The only
change you should need to make is the HOME
command. This clears the screen, and you should
substitute the command your machine uses, if it's
different.

Because ideal circults are ideai only on paper, the
program calculates theoretical resistor values, and then
changes them to the nearest standard value. Since
these Changes alter the actual threshold voltage values,
the actual values are calculated and printed.

No attempt has been made to draw the Circuit
within the program, because unmersal ASCII symbols
are inadequate, and graphics are unique to each
machine. A diagram of the circuit and the four
calculated resistors (R1, R2, R3 and R4) are shown in
Figure 1. Figure 2 shows 3 sample rur.
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—————o DUTPUT
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4 R “E
3 3 R4

AR
v

o

FIG. 1—CIRCUIT HAGRAM and the four calculated resistors
is shown above.
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FM  3CWAIDT TRIGGER
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INPUT "SUPPLY VOLTAGE (WKTS:4 = |5V
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ARBAIREREGRPEUBGS

T
INPUT *1S MY CORRECT (YAM)':
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120G e B

125 GEaUb add
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150 COSUN 4340
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175 TV « INT TV ¢ 100 & %) 7 100

180wt

185 PRINT

190 PRINT

195 peist

00 PRINT

205 PRINT "THE POLLOW NG ARD TST RESISTOR vALUES®
210 PRINT "FOR A BOWIDT TRIGETE with AN UFPER"
218 PRINT 'THRESHOLD YOLTACE OF =iyv)" VOLTS"
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IS MRINT

260 PPINT 'THE ACTUAL THEESHOLD VOLTAGES aRE:"
265 PMRINT

2T PRINT 'UPPER THESHOLD VDLTAGE.‘)Tih* VOLTS"
275 PRINT "LOVER THESMOLD VOLTAGES'ITT." VOLTS"
20 prinT

85 [MIUT "ENTER NEY vALULS (¥ N1"aAb
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410 TEMP<3) o IMT @ LOG Gy 4 LOG c10) - INT £2.2 - 3 0 TEWMUD
4150« Q7 14" TERFCD

420 TEMP(l1 = INT & ml'rmu: 't :arrc LOG tGa/TW:: RIS 1
425 TEeP(S) = 1 08F - 5 .« TEMPCL 3 - 0003 . TR 164 1 TE
APl - 1,704

430 TEMPC1) « TEWc13 = INT ¢TEOPcS) o INT o3 . T4 - 00D

4% TERPi2y = INT { DO ¢TEWPe4] » & INT € LOG G 7 TOAPL4D) = 1))
-1l

Al TDrehy o 3, BOE - 5 o TEMP2) " 3 - Qodas . TEMMD) "2 - 0+ TR
WPiZ - b2

445 TIMPZ) » TOFCEE = IMT cTEMP<RY o IRT 03 o TERPLA) . 80D

AS0 G &« INT 010 " TDMPI3) ¢ TEOMG /7 SR (TEMFI) o TDGRO2y - [0 - B2
¥

5% RETURN

1PR

You could easily alter the program to direct the
output to a printer, or use a screen dump. The sCreen
layout will nicely fill a 40-column screen, but will
appear scrunched to the left on an 80-Column

screen. KD
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NO-FRILLS

MODEM

Can you build your own modem? Sure you can!

Rodney A. Kreuter

sUntil recently, a single chip modem meant that a 300
baud Bell 103 compatible modem could be built using
about six chips: The answer filter, the originate filter, an
RS-239 driver, an RS-232 receiver, the impiement hybrid,
and the modem. Add a limiter, precision resistors and
capacitors, and a one evening project becomes a
major engineenng and procurement feat.

Thanks to the newer modem Chips, that's a thing of
the past. Using National Semiconductor’s MMT4HCS4Q
or MMT4HC943, a single chip Bell 103 compatible
modem can be bwilt with one chip if a TTL Compatible
output is acceptable If you must have the swing of
RS-239, the chip count rises to two, Actually, most
mMICros use 8 1489 type line receiver which works quite
well with a TTL input.

Add to this 8 3.58 MKz Crystal, a 600 ohm isolation
transformer, and a source of 5 volts at 12 milliamps and
you're home free. | sprinkle with LEDs—call it S volts at
35 milliamps.

Most important is that the only precision part
necessary is the 3.58 MHz crystal,

The only difference between the 74HC942 and the
943 is that the 942 requires + and =5 volt supplies
and ¢an drive the phone line to 0 DBm {1 mw into 600
ohms), The T4HC943 requires only +5 volits, but ¢an
only drive the line to —9 DBm which is all you're
pemitted to drive it.

Circuit description

As you can see from Figure 1, the Circuit is fairly
straightforward. VRY 18 more important than it may seem

at first glance. National points out that the modem
chips are susceptible to noise on the power supply
lines and suggests that a three-terminal regulator
dedicated to the modem will prevent problems.
Unless you have a very clean supply, use the regulator It
also regulates a calculator-type DC supply (9 volts, 100
ma) very well.

The modem is AC coupled to the phone line or data

PARTS LIST
Semiconductors
IC—rAMTAHC943
IC2—TIL113 or 4N33 optoisolator (for = 12 volts)
Q, Q2—INPP2? transistor
VR1—7805 voltage reguiator
XTAL1—3.58 MHZz colorurst Crystal
Reslstors
(Al resistors Yawatt unless otherwise speCified}
R1, RZ, R11—2200 ohms
3, RS, R6, R7—390 ohms
R4, R10—910 ohms (see text)
R12—620 Ohms, Mewatt
Capacitors
C1—2pk 200 volt
2, C6—100uF 10 volt
3, C5, C7, C9—0pF
C4—=10uf 16 volt
C8—0QuF (see text)
Miscellanecus Parts
51—SPDT toggle switch
S9—SPST toggle switch
T'I—b())()stO ohm transformer {Radio Shack 273-1375 or
equal
Power supply, PC board, cabinet, wire, solder, EiC.

NOVEMBER 1986 — ComputerChgest 9
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FIG. +—SCHEMATIC DIAGRAM reveals that this is about as
basic as you can get in a modem. Thanks to the 74HC943, It
becomes a one-chip circuit.

.r 12
W] ! e
0.24F | ORG/ANS

14 |4 7

Description of pin functions

1. DSI Driver Summing Input. This input may be used
to transmit externally generated tones such as dual tone
multifrequency (DTMF) dialing tones.

2. ALB Analog Loop Back A logic lwgh on this pin
causes the modulator output 1o be connected to the
demaodulator input so that data is iooped back through
the entire chip. This is used for self test. If ALB and SQIT
are simultaneousty held high, the chip waill power
daown

3. CD Carrier Detect. This goes to a logic low when a
catrier is sensed by the carnier detect circuit.

4. CDT Carner Detect Timing. A capacitor on this pin
sets the time Interval that the carrier must be present
before CD goes low.

5. RXD Received Data. This is the data ocutput pin.

6. VCC Positive power supply { +5 voits)

7. CDA Carrier Detect Adjust. Used to set the
threshold for the carrier detect.

8. XTALD Crystal Drive, XTALD and XTALS connect to
2 35795 MHz Crystal to generate a clock for chip. If an
external Circuit requires this clock XTALD should be
used to dnive the extemal circuit. If a suitable clock is
available in the system, XTALD can be dnven

9. XTALS Crystal Sense. Refer to pin 8 for details.

10. FTLC Filter Test/Limiter Capacitor This is connected

10 ComputerDigest — NOVEMBER 1986

to a high impedance output of the receiver filter It may
thus be used to evaluate filter performance. This pin
may also be dnven 1o evaluate the demodulator RXAT
and RXA2 must be grounded during this test. For
nonmal operation FIIC is AC grounded via a 0.1f
bypass capacitor

11, TXD Transmitted Data. Data input pin.

12. GND Ground

13. O/A Onginate/Answer mode. High = Originate
14. SQT Squelch Transmitter Disables the modulator
when held high

15. RXAR Recerve Analog #2 RXAT and RXAR are
analog inputs. When connected as recommended they;
produce a8 600 obm hybrnid,

16. RXA1 Recerve Analog #1. See RXAR for details.

17. TXA Transmit Analog. This is the output of the line
driver,

18. EXl Extemal Input. This is a high impedance input
to the line driver This input may be used to transmit
extemally generated tones When not used for this
purpose it should be grounded. (To the analog ground]
pinl)

19. GNDA Analog ground reference.

20. TLA Transmit Level Adjust. A resistor from this pin
to VCC sets the transmit level.
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coupler (see legatities section) through capacitor C1
and transformer T1. Remember, n¢ one said you have to
connect this or any other modem to the phone line In
a factory ervironment any twisted pairs of wares that
you supply will do. Resistor R12 prowdes a DC path for
the phone company which maintains the telephone
connection after the dialing phone is hung up. National
recommends a constant-Current sink which is about 3
DB better than a simple resistor at the cost of five
diodes and two transistors, which is not in the spint of
a "no frills” modem. If you need the perfofmance,
check National's Comparison Report for more detatls. i
YOU are using your own twisted pair, forget the resistor
Brodes DR-D5 provide protection for the modem
during ring which may induce 120 volts on the line
National recommends back-to-back Zeners but ING14s
are fast and cheap. Resistor R is the hybnd balance
resistof The National hybnd 1s balanced for 1200 ©hms,
50 R9 should be 1200 minus the impedance looking
into the fine. In this case its R12 in parallel with 600

FIG. 2—FULL SIZE PATTERN for the circuit board is Shown

ohms or 300 ochms 910 ohms for k9 should be close
enough. Since there are 19 op amps in the T4HC943,
and the power supply is @ single-ended 5 volts,
resistors R1 and R2 provide an analog ground reference
of 2.5 volts. Capacitors C6 and C7 prowde decoupling.

Capacitor 8 determines how long the Carrier must
be present before it is detected by the modem. The
time in seconds is equal to the capacitance in
microfarads multiplied by 6.4.

Transistor Q2 provides level shifting of the TTL or
R5-232 input and grves 8 proper voltage swing for the
CMOS modem chip D8 provides 8 wvisual indication of
data arriving from the terminal equipment. If this isn't
desirable, jumper out D8 and raise RS to 560 ohms. Q1
level shifts the modem’s output to a level required for a
TTL compatible device. If this is adequate, jumper out
pins 1 and 2 of IC2 and forget the + and — 12 volt
power supplies. D9 can be omitted also—raise R6 to
560 ohms and jumper D9.

Omitting D6 is not recommended since it is the
carner detect LED. Howver, D7 only lets you know if

0 10
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here. You can easily transter this from the printed page and
make your own Circuit board.

FIG. 3—AND WHEN YCU'RE READY to start populating the
board, here is where all the components should be placed.
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CIRCLE 61 ON FREE INFORMATION CARD

you're in the originate or answer mode, so it can also
be omitted. Jumper D7 and raise R3.

You gotta have the ¢rystall It provides all the timing
information for both transmitting and receiving data.

Operation

Wire the modem and a standard telephone as
shovn in Figure 1. Dial the number with S1in the
“voice” position. When you hear the carrier, switch S1
to the “clata”™ position. The carner detect LED should
come on in about 1 second {(depending on C8).

Enhancements

Auto dialing can be added by summing dial tones
with the output of the modem, but since phones with
redial are being given out for opening 3 checking
account, why bother? If worse comes to worse and
you have to buy 8 phone, where else ¢an you get a

12 CompuierDigest — NOVEMBER 1986

keypad and a dialer chip for $6.957 If you must have
auto dial see Nationals design guide application note
347.

Is it Hayes compatible? No, but it will talk to a Hayes
if ore is on the other end.

Does it auto answer? No. Add a ang detector (a
capacitor, optoisolator, and a diode), a reldy with a
transistor driver (don't forget the snubbing diode), tie
the transmitter squelch to the carrier detect and NAND
the carner detect with the ring detect delayed to drive
the transistor driver and relay

Legalities

This modem, like other telephone line connected
equipment should only be connected to the phone
line through an FCC approved interface such as the
Tele-Path Industries mode) 381 or other data
coupler <D
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actually be more popular. The circuit in
Fig. 6 operates over the |- to 20-MHz
frequency range. atthough we have found
that that opcration may be unrelizble
above 15 MHz nr so.

OSCILLATORS
continued from page 64

k7 Feedback is controlled by the C2/C3
i capacitor voltage divider, which is wha
at identifies that circuit as a Colpitts os-
i ciltator. As with the previous Colpius cir- || EARN YOUR
cuit (shown in Fig. 4), almost any NPN
é @ transistor can be used for QI B-S-E-E ]
xiaL 1 ¢ - J6- 4 Last. shown in Fig. 7 is an overtonc
TMHZ | g
THROUGH HOME STUDY
Rl € R Our New and Highly Effective Advanced-Place-
IOMEG® 27K men! Program for expavienced Elecron: Tech-
Nicing orants Credit lor previows Schooling and

Professional Expenance, and can greatly re-
duce the trme raguered o compiets Program and
reach gracuabon NO residbnce schookng re-
quired for qualifed Electronc Techmecians.
Through the Specisl Program you can pull all of
the loose ends of your sl ironcs background
together and eam your B .8 E E. Degres, Up-
grace your stabus and pay i ihe

Level Advance RapxBy! Marry fngh i 12
monihe or k. Students and Facuates in 8 50
States and troughout The Workd  Estabhshed
Over 40 Yeurs! Wrie lor ree Descnptve Lit-
erature,

FIG. 5—A MILLER OSCTILLATOR usas o FET and
# luned-drain circuit. The Latter (s tuned 10 &
frequency near the resonan! frequency of the
crysial.

make a low-impedance path 1o ground for
the fecedback signal. The reactance of the
capacitor is nsually set at less than Yo of
the resistance that it bypasses.

The drain terminal of the FET in this
circuit is connccled to the resonant tank 7 : - ]
circuit. The resonant frequency of the L.C fﬁoﬁmﬁﬁﬁmﬂsﬂﬁ 'F,:Tff: ;or:‘t:sblly ‘ %QEQQR%I!&?JEIE‘HNIE
{:}l’cuil s no:a;;act]y that of the crys!l.ul. more widely used than the one shown in Fig, 4. ey L

sually the circuit is tuned to a fre- =Y E
quency below that of the crysial. CI: rk%xss?othitﬁlzilsswm 3g209

On first glance the Miller oscillator
doesn’t look like an oscillator at all. be-
cause there is no apparent feedback net-
woTk. The circuit depends upon the
*hidden” ¢apacitances shown as Ci and
Cpg in Fig. 5. Those capikitors represent
the interelectrode (gate-to-source and
drain-to-gate) capacitances of the FET.
They form a capacitive woltage divider
that fceds some of the output signal back
to the input.

IT you own oider equipment that uses a
Miller oscillator, it is possible that the
ferrite core in the 1ank circuit has changed
enough 10 make the oscillator inoperablc. FIG. 7—AN OVERTONE OSCILLATER aiso re-
For example,, we found that to be the prob- quires tew components. AS with the Milier os-
lem with two different Heath DX-608 citistor, the L1/C3 circult should be tuned jo a
transmitters that were fired up after many ::2:::3 :::‘g:"::l’ L T T
years of disuse. The symiptom was unre-
liable keying on CW. Somctimes when  oscillator, The crystal is connected be-
the key was closed the oscillator refused tween the base of the transistor and
to start, and other times it started fine. The ground, and capacitor €l is used to in-

oscillator in the DX-608 is a Miller cir- crease feedback around transistors that
cuit, and its coil had changed inductance. have insufficicnt internal capacitance. [n

Another Colpilts oscillator is shown in some cases, €1 will not be needed. but if
Fig. 6. That eircuit is somewhat different it is used it must be mounted as close as

from the previous configuration, but may possible to the body of tbe 1ransistor.
The tank circuit (L1/C3) connected o

the collector of the transisiof is wned ap-
TABLE 1-BYPASS CAPACITOR proximately to \he overtone frequency.

ESCUET Banarin e Bypass capacitor C2 should have a reac- rd
"::.Hz} % p{pF} tance of abow 90 ohms at the frequency of Q
50 % operation: values for several frequencics N z

{50 12 are given in Table 1. You may have to e O @
220 8 juggle the values of R2 and R3 10 get o2 Y ]

i on. R-E : . e

450 3 reliable operation h M;ﬂsﬁ% o ore .Df-’;i:“":{"{:hﬁ“e 8
69
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SATELLITETY

A budget DBS system

MUCH HAS BEEN WRITTEN ABOUT THE
promise of DBS (Direct Broadcast
from Satellite) DBS has been as-
signed the Ku band (11-12 GHz),
which is about three times higher
in frequency than the C band (4-
GHz). Satellite signals for home re-
ception have been broadcast on
the C band since the late 1970%;
DBS on the Ku band is the promise
of the future.

Originally, the DBS system was
to be driven by several high-
powered satellites that had as
much as 250 watts of transmitter
power per transponder. The theo-
ry was that, if a great deal of power
were beamed down from over the
equator, and if carefully shaped
antennas were used for the down-
link to earth, the size, cost, and
complexity of ground-based re-
ceiving terminals could be re-
duced greatly.

That plan has yet to be realized
for several reasons that we've talk-
ed about here in the past {in the
January and February Issues).
However, we now have an fnterim
technology that should be of gen-
eral interest. It is based on RCA's
palr of satellites called Ku-1 and
Ku-2; each satellite has 16 tran-
sponders with a nominal power-
per-transponder of 50 watts. Re-
cently, New Jersey satellite enthu-
siast Peter Sutro and | put together
a low-cost home-receiving system
to see just what might be done
with those 50-watt channels.

We used a 32-inch diameter
spun-metal dish from DH Satellite,
Inc. {(P. O. Box 239, Prairie du
Chien, WI53821). DH is the largest-
volume manufacturer of satellite
antennas in the world today. Their
32-inch dish is the largest that can

be packed and accepted for ship-
ment by UPS. The cost of the dish,
asimple ring mount, and the feed-
support tripod Is well under $100 at
the dealer price level.

For the electronics, we chose an
Echostar LNB with a 2.2-dB nofse
figure. The Echostar converts the
12-GHz signals down to a typical
900- or 950-1400 MHz IF. The TVRO
receiver is a DX 500 {from DX Com-
munications, Inc., 10 Skyline
Drive, Hawthorne, NY 10532)
which connects to a stock televi-
sion receiver tuned to channel 3
for the modulated RF output of the
DX 500, The total cost of the anten-
na and the electronics was less
than you might pay for a quality
name-brand15-inch television set.

It took less than five minutes to
unpack and set up everything. If
we had been in a hurry, the whole
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exercise might have been com-
pleted in half the time. The dish
slips onto the ring mount; the
whole assembly turns to adjust
azimuth. To adjust elevation you
use a simple slip-rod system that
angles the dish on the circular
mount.

You don't get much gain from a
32-inch dish on Ku band. 5o you
hope that the 50 watts of power
from the satellite s enough. On
the other hand, by using a small
dish, you have the advantage of
simple setup. You can locate the
satellite and then peak the recep-
tion by fine-tuning the azimuth
and elevation. If you know which
direction is south, and if you re-
member that the satellite belt is
above the southern horizon, you
will have close to instant success in
obtaining some sort of picture.

The downside of this report is
that the signals transmitted by the
RCA satellites are not intended for
home reception, There are both
scrambled signals {from HBO, Cin-
emax, etc.) and unscrambled sig-
nals {from NBC and others) on
those two birds. That means that
you can watch all the NBC network
feeds you want with the system
described above—but not much
else at the present time. By the
way, we're not encouraging you to
intercept NBC’s signals; we're
merely talking about the equip-
ment that might be used to do so.

Wwith Lthe equipment we've de-
scribed and only a few minutes of
effort we were able to obtain very
good reception. 1t wasn’t difficult
to do so either; the relatively wide
beam pattern of the 32-inch dish is
really an advantage. In fact, it was
about as difficult to find Ku-1 and
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Ku-2 with our 32-inch dish as it
would be 1o find a C-band bird
with an 8-foot dish. In other
words, not difficult at all.

No programming

It's fair lo say that low-cost, easy-
to-install, and easy-to-use DBS is
here. What is missing, however, is
effective use of DBS by those
would-be programmers who have
dreamed of the day when millions
of homes would be equipped with

those tiny dishes. And things
aren’t likely to change in the near
future.

Part of the problem is that RCA
has sold or traded most of the 32
50-wati transponders on Ku-1 and
Ku-2 to the large corporate users,
including TV networks, ad-hoc Tv-
oriented programmers, and, of
course, cable programmers like
HBO. and communications giants
like AT&T. Not one of the present
or future users of Ku-1 and Ku-2,
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Interested in TVRO?

For nearly two years Bob Cooper has
provided a no-charge kit of printed mate-
rials that describes the challenges of and
opportunities in seiing TVRO systems to-
day. With the present intense interest in
scrambling systems. Coop's €SD has
made available a new no-Charge service.

The SCRAMBLE FAX hotline g a 24-
hout-per-day telephons sarvice that
provdes accurate. detailed, and hard-to-
find tacts concerning the changeover to
scrambling in the sateline communica-
tions industry. Informanon describing sat-
ellite racevers lested tor scrambling
compalibiity, sources for authonzed de-
scramblers, wholesale rates of scram-
bling equpment and services—all are
provided on the SCRAMBLE FAX hotlina.
There i8 no charge for that service. other
than your long-distance leiephong ax-
penses Simply dial |305) 771-0575 for a
concise and timely three-minute capsule
report thal covers the latest in scrambling
News
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shown prior 1o its launchlasi year
in Fig. 2, has made public its plans
regarding use of the transponders
for DBS. Even the third {and last)
RCA Ku bird. Ku-3, which is sched-
uled for launch some time after
the Shuttle failure is sorted oul, is
pre-sold for non-DBS uses.

The equipment required to
create a DBS service is in place and
working. But the software for such
a service is not in place, and there
are indications that that software
may not be in place prior to at least
1989.

The technology for small-dish
DBS service is here, but small-dish
DBS is not. Technical experimen-
ters will find the challenge of re-
ceiving |low-cost Ku-band signals
interesting. But TVRO busi-
nessmen will probably have little
use for the smaller dishes and the
easy Ku-band reception that is
now possible. R-E
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ROBOTICS

Simple solid-state vision

DURING THE PAST FEW YEARS, SEVERAL
manufacturers have introduced
relatively inexpensive video-cam-
era interfaces for personal com-
puters. Many of those products
are simply analog-to-digiial con-
verters thal, through the use of
special timing circuits, transform
standard NTSC video information
from the camera into bytes of data
that the computer can store, dis-
play, and process. The camera in-
terfaces usually come with soft-
ware that can store and display the
digitized images; processing is
then up to you. And that’s where
things get difficult.

It’s not terribly difficult to design
a robot vision system that can dis-
tinguish between different ob-
jects. However, there is a dif-
ference between distinguishing
and recognizing. In fact, recogni-
tion is a tremendous task. That's
the reason why manufacturers of
PC vision interfaces do not provide
you with fully functional vision
software. Fortunately, it is not diffi-
cult to build a vision system that is
suitable for experimental and hob-
byist purposes.

Many people ask about simple
and inexpensive ways to start ex-
perimenting in the field of robot
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vision. The answer we give is that it
depends on what you want your
robot to “see.”

Vision systems may be divided
into two categories: high and low
resojution. If you‘re working with
amobile rover, and if vision is tobe
its primary navigational aid, then a
high-resolution system may be ap-
propriale. On the other hand, if
you're working with a robot arm
that must distinguish between
round and square blocks, or other
simple shapes, then a low-resolu-
tion system may suffice.

The PC-based interfaces are
often categorized as high resolu-
tion by their manufacturers, but
they're really medium resolution

WWWW americanradiohistorv comm

{640 x 400 pixels). At the low end
of the scale, a very low resolution
interface (32 x 32, or even less)
can be surprisingly useful,
however.

A photocell-based vision system

An extremely-low-resolution (3
X 3) sensor can be built for under
$20; it provides surprisingly accu-
rate results. The sensor can dis-
tinguish between a multitude of
shapes, and it will allow you to car-
ry out a number of useful experi-
ments. Limited character recogni-
tion is possible, as are color and
pattern recognition.

The sensor uses the same basic
technology as a photographic light
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meler: a photocell and some
means of measuring voltage. Many
light meters use a moving-vane DC
meter. The more light that strikes
the sensor, the farther the meter’s
needle deflects. That's because
the resistance of the photocell var-
ies with the amount of light that is
striking lts surface. The output of
the photocell can be converled to
avarying voltage merely by includ-
ing it in a simple resistive voltage
divider, as shown in Fig. 1.

The trick in using the photocell
as a robot-vision device is in the
way you measure that varying volt-
age. The DVM updates its display
very slowly, so you don’t see the
minute, rapidly occurring varia-
tions in output. A robot needs a
method of converting that quickly
varying output into discrete val-
ues. As you have guessed, an A/D
converter performs that task.

Most personal computers (in-
cluding the IBM-PC) that are used
for robot experimentation have
eight-bit data buses. Therefore
one byte of information in the
computer can store any one of 256
(2%) values. Therefore it is appro-
priate to build an eight-bit A/D
converter for the sensor. Such a
converter will allow the computer
to distinguish 256 individual levels
of light—and that’s quite a few for
experimental purposes.

If you require higher resolution,
twelve-bit A/D converters are read-
ily available. A12-bit converter will
resolve 4096 (2'2) levels of light.
The disadvantage of a 12-bit con-
verter is that it requires additional
circuitry to multiplex the extra
four bits onto an eight-bit bus. Is
an inexpensive photocell sensitive
enough to allow 4096 bits of reso-
lution? The answerisyes, and even
more. (Linearity may be a prob-
lem, however..—£ditor)

Obviously a single photocell is
insufficiently accurate as the basis
of a robot vision system. Figure 2
depicts an experimental vision
sensor array composed of nine
photocells in a3 X 3 mairix.

The mechanical dimensions of
the array will depend on the size of
the photocells, but by using com-
monly available cells, you should
be able to squeeze the entire array
into an area about 0.75" on a side.

One lead of each devices is tied
to the common voltage source.

The other lead of each device will
be connected directly to one input
of an A/D converter. We'll show
the circuit details of the A/D con-
verter next time.

An easy way to mount the pho-
tocells is on a solderless bread-
board. Four standoffs can support
a piece of clear plastic that acts as a
dust shield for the photocells.
Also, you should isolate the pho-
tocells from one anolher; doing so
increases the accuracy with which
an object can be scanned. You can
cut short plastic or paper tubes to
fit over the sensors.

Pattern recognition

When the sensor confronts an
object, that obiect should be cen-
tered in the array. Centering can
be accomplished in a variety of
ways, including mechanicat and
optical limit switches, and others.

Let’s consider how we might use
the sensor to recognize two dif-
ferent objects, a square and a tri-
angle. Assume that the square has
the same outer dimensions as the
sensor, and that the triangle is
slightly smaller.

The square completely blocks
all nine sensors, but the triangle
blocks only the center sensor
completely, and partially obscures
the others. Assuming that the out-
put of each sensor is either high or
low, depending upon the light hit-
ting it, it would be easy for a com-
puter to distinguish between the
two shapes.

Normally we can’t simply lay an
object directly on top of a sensor
array. 50 we can direct light from
another source, creating shadows.
Doing so will result in a similarly
easy recognition task.

The program controlling overall
operation must have a threshold
value that indicates when an
opaque surface is detected. You
could just perform a daily sen-
sitivity adjustment, but minute
changes in the ambient light level
can affect the reading tremen-
dously. One way around variable
sensitivity is to allow the sensor to
carry its own source of light. You
could use a a photographic flash
unit, and trigger it whenever the
computer must read the array.

Next time complete detafls of a |

vision circuit like that discussed
here will be presented. R-E
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ANTIQUE
RADIOS

Restoring AC-DC radios

IT HAS BEEN YEARS SINCE MANY OF YOU
worked on a vacuum-tube radio;
perhaps you've never worked on
one. And many young antique-ra-
dio enthusiasts know a great deal
about solid-state Circuits and com-
puters, but nothing about trou-
bleshooting a vacuum-tube set.
This column is dedicated to all of
you who have just come (or have
just come back) to antique-radio
servicing.

The antique of the month

One of the first things someone
new to vacuum-tube servicing
must learn is to be careful, be-
cause the chassis of an antique
may be “hot.” In other words,
there may be 117-volts AC between
the chassis and ground. You can
get adangerous shock if you touch
a cold-water pipe or any other
grounded metallic object at the
same time that you touch the chas-
sis of an antique radio.

The Temple radio shown in Fig. 1
is safer than many other radios be-
cause of its wooden cabinet and
recessed chassis bolts and set
screws. The complement of tubes
include: a 3575 rectifier, a 125Q7
2nd detector and 1st audio ampli-
fier, a 125K7 IF amplifier, a 125A7
first detector and oscillator, and a
50L6 for audio output. The Temple
is not truly an antique, but it's col-
lectible, and is representative of
the type of post-Ww!l radio that
you are likely to run across.

Filament voltages

If you're new to tube servicing,
it'’s helpful to know that the digits
preceding the letters in a tube
number often indicate the tube’s
filament voltage. For example, the

50L6 mentioned above has a 50-
volt filament. If you add the fila-
ment voltages of the Temple's
tubes, you'll find that their sum
(121 volts) is approximately equal
to the line voltage. By wiring all
those filaments in series, no drop-
ping resistor or step-down trans-
former is necessary to connect the
filament string directly to the AC
power lines.

Butin early five-tube AC-DC sets
you will find a voltage-dropping
resistor in the filament circuit, be-
cause the sum of the voltages used
by early tubes didn’t equal the line
voltage. And even though the line
voltage might dip as low as 100-
volts AC, engineers designed for a
peak of 120-volts AC. It was better
to underpower a component than
to overpower and possibly
damage it.

Sometimes, instead of an on-
chassis dropping resistor, a re-
sistor was incorporated in the
power cord. The line-cord resistor
is covered with asbestos and cot-
ion, and the cord looks like the
heavy cord that is used with an
electric iron. Of course the line-
cord resistor generates heat, so it
is not recommended that excess
cord be tucked inside the cabinet.
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Also, that type of line cord
shouldn’t be shortened, or the re-
sistance may be reduced.
Another method of reducing
voltage In some very early AC-DC
receivers was to use a ballast tube
in the filament circuit. The tube
plugged into the chassis, and usu-
ally functioned as a pilot lamp.

Tools and test equipment

Newcomers may also appreci-
ate a few hints about the types of
tools and test equipment that are
necessary to service vacuum-tube
sets. Many of the small tools used
in servicing modern electronic
gear are simply inadequate when
working on older radios.

Large sCrewdrivers, pliers, wire-
cutters, and strippers that you
wouldn’t think of using on 1980's
equipment are a must. But most
important is a soldering iron or
gun. The small pencil-type solder-
ing irons used today are virtually
useless on an antique radio chas-
sis—sometimes the heat of a blow
torch is needed! Drills and hack
saws also come in handy.

As for test equipment, you can
often get by with just a multimeter,
because most problems can be
traced to shorts and opens. Ohm-
meter tests must be done on a
"cold” {unpowered) set. Even
tubes can be tested with an ohm-
meter. [f you don’t measure ashort
between the prongs of an old ra-
dio tube, there’s a good chance
that it will light up and produce
some sort of signal.

Troubleshooting hints

It's a good idea to do as much
testing as possible on a cold set,
because a cold set is safest for the
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service man, for his test instru-
ments, and for the equipment
being tested. A cold test should be
done only when the set being test-
ed is unplugged. Turning the
power switch off never makes a set
completely safe for cold testing, or
even for handling. With the switch
off, even if the chassis is not “hot”
with respect to ground, one side
of the switch {and anything con-
nected to it) is hot. A good way to
remember to unplug a set before
testing it is to get into the habit of
making a continuity test across the
prongs of the power plug first.

To increase safety, some antique
radios include a double-pole
power switch. But even if your set
has that type of switch, it's much
safer to unplug the set before
doing any testing.

In the early days of radio, polar
ized AC power plugs and recepta-
cles were not required. That's why
the chassis could be “hot.’
However, there were several ways
the radio repairman could prevent
shocks and still work on a live set.
First, he could buy an expensive
isolation transformer. But there
was another way. Despite the ab-
sence of polarized receptacles,
one side of the house wiring was
always grounded. However, there
was no way to tell (just by looking)
which way to insert the plug into
the wall socket. So the repairman
used to mark the grounded side of
the receptacle near his work
bench.

Symptoms

A problematic AC-DC radio
most often exhibits one of two ma-
jor symptoms: it's completely
dead, or it has a great deal of hum.
A dead radio is usually easier to fix
than one with other problems, be-
cause the source of the problem is
usually easy to find. Forexample, a
simple test with an ohmmeter will
show whether the line cord is any
good.

Excluding obvious problems
like an open power cord or a
broken power switch, the most
usual source of problems inan AC-
DC set occurs in the filament cir-
cuit. If a dropping resistor or fila-
ment develops an open, the entire
set will be disabled. Of course
there still may be high voltages
present, so be careful!

Analyze defective waveforms
faster, more accurately, and
more confidently — every time
or your money back
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with the SC61 Waveform Analyzer

Patented

If you value your precious time, you will really want to check
out what the exclusively patented SC61 Waveform Analyzer can
do for you. 10 times faster, 10 times more accurate, with zero
chance of error.

$2,995

End frustrating fiddling with confusing controls. Exclusive ultra solid
ECL balanced noise cancelling sync amplifiers, simplified contrels, and
bright blue dual trace CRT help you measure signals to 100 MHz easier
than ever.

Accurately and confidently measure waveforms from a tiny 5 mV
alt the way to a whopping 3,000 V without hesitation with patented
3,000 VPP input protection — eliminates expensive “front end” repairs
and costly equipment downtime.

Make only one eircuit connection and push one button for each
circuit parameter test: You can instantly read out DC volts, peak-to-peak
volts and frequency 100% automatically with digital speed and accuracy.
It’s a real troubleshooting confidence builder.

Confidently analyze complex waveforms fast and easily. Exclusive
Delta measurements let you intensify any waveform portion. Analyze
glitches, interference signals, rise or fall times or voltage equivalents be-
tween levels; direct in frequency or migroseconds.

Speed your digital logic circuit testing. Analyzing troublesome divide
and multiply stages is quicker and error free — no time-consuming
graticule counting or calculations. Simply connect one test lead to any test
point, push a button, for test of your choice, for ERROR FREE results.

To see what the SC&1 can do for your troubleshooting personal productivity

and analyzing confidence, CALL TODAY, WATS FREE, 1-800-843.3338,
for a FREE 15 day Self Demo.

Call Today Wats Free 1.800-843-3338

SENCORE

3200 Sencore Drive

Sioux Falls, 8D 57107 innovatively designed
605-339-0100 In SD Only with your time in mind.
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COMMODORE®
VIGMODEM™

® Use with the Commodore® C64™,
the SX-64 or the V1C-20 Computer.

® Bell 103 Compatible.

® Fuli Quplax; 300 Baud.

® Manual Dial Direct Connecting.

® FCC Registered.

This Modem 13 LOW liquidation priced
because It was closed oul by Commo-
dore®. Add it to your COmputer [or access
o tmely financial information. news and
reference libraries...as near as your
phonel An altordable inroeduction to
phonefcomputer 5@rvices; and you can
communicate with Computer users who
also own modems!

Use with data cassette {included). or with
terminal program SOftware, available at
computer stores.

90-Oay Limited Factory Warranty.

Mfr. List Price . ... .. ’59-00
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Item H-1646-7041-072
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You can often check tubes with-
out removing them from the chas-
sis. You should measure some
resistance between the filament
pins, and no resistance between
any combination of plate, grid(s),
and anode. It helps to know which
prongs the fitament is connected
to. Miniature tubes often connect
the filament to prongs 3 and 4. The
tubes in the Temple radio men-
tioned earlier have filaments on
prongs 2 and 7, except the 125Q7,
which uses 7 and 8. Check a tube
guide to make sure.

|f you must remove tubes from a
later model set, it is often easier to
remove the chassis before pulling
tubes. Newer cabinets are so small
that it's almost impossible to get
your hand inside to remove the
tubes.

After you get some practice, it
should take only about one min-
ute 1o check the continulty of all
five tubes, the power switch, the
line cord, and a dropping resistor,
if present.

The other common problem in
AC-DC sets is hum. Since those
radios lack many of the hum-caus-
ing components of the early AC-
only sets, hum is easier to locate.
Often it's due to a leaky elec-
trolytic capacitor, The best way to
test a suspect capacitor is by bridg-
ing it with a good one. Make sure
that the voltage rating of the bridg-
ing device is at least as high as that
of the suspect.

Electrolytics often have two or
three sections in a single card-
board tube (or can). You may find
that only one section is bad, but
it's best to replace the entire com-
ponent. If you can’t find an exact
substitute, you can use two or
three individual capacitors, as
long as both capacitance and volt-
age ratings are attended to. When
replacing an electrolytic, be sure
to install the new one with the cor-
rect polarity.

i Printed-circuit boards

Another source of shorts and
opens is the PC board, which was
perfected during World War 11, al-
though it was conceived of at least
twenty years earlier.

As with most innovations, ser-
vicemen had problems with the
PC board at first. Pushing tiny re-
sistor and capacitor leads through

WWwWw americanradiohistorv comm
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small holes and then soldering
them to the other side of the board
seemed awkward to many of us. [t
was easy to destroy the fragile cop-
per traces with the large soldering
irons that were popular at the
time. We then had to repair the
damaged board with wire. Weak
copper traces can be a nagging
problem; a trace can be stripped
from the board just by pulling a
tube out of a socket. In fact, many
sets have notices on the back
warning of that problem.

But manufacturers soon offered
proper instructions and tools for
servicing the printed circuit
board. The introduction of smaller
components went a long way to-
ward preventing damage to the
board.

Voltage readings

If you look at the schematics of
many early receivers, you'll see
that the voltage readings at corre-
sponding points in various circuits
are very similar. Voltage readings
take more time to make than con-
tinuity tests, and they require
some training on the part of the
serviceman. A few general rules
can be stated, however.

The plates of the converters
{(12BE6, 125A7) and IF amplifiers
(12BA6, 125K7} should show under
100 volts. The first audio stages
(12AT6, 125Q7) should show be-
tween 30 and 60 volts. The cath-
odes of the audio output tubes
{50C5, 50L6) should show about &
volts, and the rectifier cathodes
(35W, 3575) should show over 100
volts. The grid of the first audio
tube shouid show about -1 volt,
and the oscillator grid of the con-
verter should show between —6
and —12 volts.

The end of an era
Although few wanted to believe
it at the time, the 19505 was the
beginning of the end for the tube
industry. Tubes were the mainstay
of the electronics industry. Whole-
saler’s walls were covered with
shelves of every type of tube imag-
inable. The radio repairman car-
ried an impressive tube caddy, and
kept a rack of popular (ubes in his
shop. Even more impressive was
the repairman’s tube tester. No
person or piece of equipment did
continued on page 88

Exclusive, triple patented dynamic
cap and coil analyzing . . . guaranteed
to pinpoint your problem every time

or your money back

with the all new LC75 *Z METER 2"
Capacitor Inductor Analyzer

Patented $995

The “Z METER" is the only L.C tester that enables you to test all
capacitors and coils dynamically — plus, it’s now faster, more
accurate, and checks Equivalent Series Resistance (ESR) plus
small wire high resistance coils.

Eliminate expensive part substitution and time-consuming shotgun-
ning with patented tests that give you results you can trust every time.
Test capacitor value, leakage, dielectric absorption, and ESR dynamically;
with up to 600 volts applied for guaranteed 100% reliable results — it’s
exclusive — it's triple patented.

Save time and money with the only 100% reliable, in- or out-of-circuit
inductor tester available. Dynamieally test inductors for value, shorts, and
opens, automatically under “dynamic” circuit conditions.

Reduce costly parts inventory with patented tests you can trust. No
more need to stock a large inventory of caps, coils, flybacks, and IHVTSs.
The “Z METER" eliminates time-consuming and expensive parts substitut-
ing with 100% reliable LC analyzing.

Turn chaos into cash by quickly locating transmission line distance to
opens and shorts to within feet, in any transmissicn line.

Test troublesome SCRs & TRIACSs easily and automatically without
investing in an expensive second tester. The patented “Z METER 2" even
tests SCRs, TRIACs, and High-Voltage Diodes dynamically with up to 600
volts applied by adding the new SCR250 SCR and TRIAC Test Accessory
for only $148 or FREE OF CHARGE on Kick Off promotion.

To try the world’s only Dynamic LC Tester for yourself, CALL TODAY,
WATS FREE, 1-800-843-3338, for a FREE 15 day Self Demo.

Call Today Wats Free 1-800-843-3338

SENCORE

1 3200 Sencore Drive
Sioux Falls, SD 57107 innovatively designed
605-339-0100 In SD Only With your time in mind.
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Private amateur communications

IT IS QUITE LIKELY THAT TEN YEARS AGQ
an amateur radio operator would
have responded with utter dis-
belief if someone had asked
whether he could foresee a need
for private communications in his
radio service.

Of course, private communica-
tions is useful—to a degree—for
repeater use, particularly where a
freebie telephone patch is
provided. After all, if someone is
going to enjoy expensive com-
munication functions he should
be willing to pay “club” dues.

Repeater access is usually made
private through the same kind of
PL {Private Line) circuits that are
used in commercial VHF/UHF
gear. Generally, the true PL sys-
tems employ a sub-audible tone
that is transmitted with the carrier;
the tone keeps the receiver’s
squelch open. In some cases, a
tone burst is used to keep squelch
open.

But controlled repeater access
isn‘t the only application for pri-
vate amateur-band communica-
tions. For example, you might
want your equipment to deter-
mine who you’ll talk with or listen
to. And, although that might be
difficult to do using audible or
sub-audible tones, it would be
convenient to be able to do so just
by punching a few numbers on a
keypad. Of course, that kind of
controlled access can only be
done with a transceiver that uses
digital-computer circuits.

Digital codes

Thanks to LS| (large Scale
integration}), a single micro-
processor and a support chip or
two Can provide a complete digital

SYNCHRONIZATION

o SIBNAL vt DATA '|

ACLESS CALL
BIT/FAAME | "™ | SPARE | ‘g
FIG. 1

LODE SOUELCH ON

MUTE THE AUDIO

LISTEN FOR COOE

RECEIVE CODE

[ COMPARE WiTH PROGRAMMED CODE |

i .

CODES COMPARE COOES DON'T ||
COMPARE

OPEN SOUELCH AND SELECT PROPER
TRANSMIT CODE

FIG. 2

encoding and decoding system.
With the new-technology control-
ling squelch, it’s now possible to
limit access to desired stations
only. And a mere five-digit code
group provides 100,000 access-
code combinations.

What kind of non-commercial
communications needs that kind
of privacy? Beats me—but Ken-
wood now builds it into their ama-
teur-band two-meter and 70-
centimeter mobile and hand-held
transceivers.

Typical microprocessor-con-
trolled communications equip-
ment these days usually has some
kind of special readout and con-

WWWW americanradiohistorv. comm
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trols, or an interface for a personal
computer. The Kenwood equip-
ment can work with an optional
display, use of which is discussed
below.

The access code

The Kenwood DCS (Digital
Code Squelch) 1s triggered by a
signal composed as shown in Fig.
1. At the instant the transmitter’s
PTT switch is pressed, the trans-
mitter sends a digital control sig-
nal consisting of a synchronizing
signal, a5-digit access code, sever-
al spare bits reserved for future
use, and an ASCII representation
of the user’s call-sign. All that hap-
pens in less than 200 ms. The trans-
mitter automatically withholds
audio modulation until the control
signal has been sent.

At the receiver, the five-digit
code is passed on to the digital
squelch. If the squelch is pro-
grammed to accept that code, it
opens; otherwise it remains
closed. If the listener wants 1o wait
for transmission from a specific
statlon, he simply punches that
station’s five-digit code into his
keypad.

A flow chart that illustrates how
the squelch circuit works is shown
in Fig. 2. There's really nothing
special about that circuit; what is
interesting is that micro-mini-
aturization makes it commercially
viable.

However, the way the trans-
ceiver handles the ASCII call-sign
is interesting. An optional ac-
cessory for the digital squelch
transceivers i5s a device called a
"Call Sign Display.” It has an LCD
readout and 20 memories. What

continued on page 83


www.americanradiohistory.com

KENWOOD

pacesetier in Amateur radio

s L

Wﬂmﬁiﬂ_ﬂc EBVER

—_ ]| ——— “

[ (o oW Fam] [y

R-5000

High performance receiver

THE high performance receiver is
here from the leader in communica-
tions technology—the Kenwood
R-5000. This all-band, all mode
receiver has superior interference
reduction circuits, and has been
designed with the highest perform-
ance standards in mind. Listen

to foreign music, news, and com-
mentary. Tune in locai police, fire,
alrcraft, weather, and other public
service channels with the vC-20
VHF converter. All this excitement
and more is yours with a Kenwood
R-5000 receiver!

® Covers 100 kHz-30 MHz in 30
bands, with additional coverage
from 108-174 MHz (with VC-20
converter installed).

» Superior dynamic range. Exclusive
Kenwood DynaMix™ system ensures
an hcnest 102 dB dynamic range.

{14 MHz, 500 Hz bandwidth, 50 kH2
spacing.)

* 100 memory channels. Store mode,
frequency, antenna selection

= Voice synthesizer option.

= Computer control option.

= Extremely stable, dual digital
VFOs. Accurate to 210 ppm over a
wide temperature range.

s Kenwood's superb interference
reduction. Optional filters further
enhance selectivity. Dual noise
blankers but-in.

» Direct keyboard frequency entry.

R-2000 150 kHz-30 MHz In 30 banas

* All modes « Digital viFOs tune in 50 Hz.

500 Hz. of 5 kHz steps = 0 memory channels

« Programmable scanning ® Dual 24-hour dighal
chocks, with timer = 3 butt-in IF filt CW fitter
oplional) * Al mode squelch, nouse blanker, RF
atlenuator, AGC switch. S metes & 1007120/
220240 VAC operatich » Record, phone |acks
« Muting terminals « YC-X) optional VHF
converter (108-174 MHZ)

Spacificabons and prices are subject To change withoul

ofice or obigation
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= Versatileé programmable scanning,
with center-stop tuning.

= Choice of either high or low
impedance antenna connections.

s Kenwood non-volatile operating
system. Lithfum battery backs up
memories; all functions remain intact
even after lithium ceit expires.

» Power Supply built-in. Optional
DCK-2 allows DC operation.

» Selectable AGC. RF attenuator,
record and headphone jacks, dual
24-hour clocks with timer, muting
terminals, 120/220/24Q VAC
operation.

Optional Accessories:

*VC-20 VHF converter for 108-174 MHz
operation « YK-88A 1.6 kiHz AM fiiter

« YK-88S 24 kHz SSB filler » YK-BBSN 1.8
KHz nasrow SSB filter = YIK-88C 500 Hz CW
filter ® YK-BBCN 270 Hz narrow fitter

« DCK-2 DC power cable s HS-5. HS-6.
HS-7 headphones * MB-430 mobile bracket
* SP-430 external speaker « VS-1 voice
synihesizer ® IF-232CAHC-10 computer
intertace.

More information on the R-5000 and
R-2000 is availlable from Authorized
Kenwood Dealers

KENWOOD

TRIO-KENWOOD COMMUNICATIONS

vest Walrut Street
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electronic parts
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* Telephone Accessories
* Audio Accessories
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» Capacitors. Resistors. Diodes. eic.

* Speakers
* Many other items

Send for FREE
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called a Negatron. had a negalive resis-
tance characteristic. making il useful as
an oscillator.

Early receivers

The first sets thal made use of tubes
were actually hybrids. One such receiver
is shown in [g. 7. That set uses a crystal
detecior, but follows it with a tube-ampli-
fier stage. Since thal increases the volume
at the headphones, more selective luning
schemes can be used,

With amplification. one wolume prob-
lem was solved, but another was created:
100 much volume. To control volume. &
theoslat is placed in series with the fila-
ment and its voliage supply. See Fig. 8

Another circuit vanalion was the early
heterodyne receiver designed by Fes-
senden. Shown in Fg. 9, in that receiver
the incoming signal was mixed with one
generated locally. resulting i a difference
or beal frequency thal was detected by the
diode.

The local signal was generated by an
arc connecied (o the {10-wolt lines. The
sparking of the arc produced a signal that
could be tuned by L4 and CI.

Artiaf

el k

[ %

i Phones
e " | e

for
;ﬂ!__
E (£ j
_\-I—_-._ .__I: 1
To II? vDC
Light Hnes

FIG. 9—AN EARLY HETERODYNE RECEIVER,
Dwsigned by Fessenden, it used 8 tuned electric
arc a8 lhe 19Ca! oscillator.

e————————

The change to tubes also brought about
other changes. Crystal sets were bread-
board affairs. But when tubes cume
along. they brought with them a host of
controls.

Variable capacilors. resistors, and in-
duciors nceded to be mounted some-
where, so front pancls were introduced.
Later, thc receivers were completely on-
closed in cabinets. Before long. the re-
ceiver came to resemble the units that are
now so familiar. &]-E
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for Arline Fishman. Limited number of
pages available. Mail matenals to:
Engineering Admar1, RADIQ-ELEC-
TRONICS, 500-B Bi-County Bivd., Famm-
ingdale, NY 11735.

ICOMMUNICATIONS CORNER

continued from page 80

the device does is extract and dis-
play the ASCII call-sign from the
digital control signal. So even be-
fore the user hears the caller’s
voice he knows the call-sign.
Alternately, the user can leave
the receiver on and unattended.
The call-sign of any suitably en-
coded signal that is recetved will
be stored in one of the 20 memo-
ries. When the user returns to his
shack, he can *flip” through those
memaories; the display will show

the call-sign of anyone who tried
to reach the station. Another op-
tion is an internal alarm, which
sounds only when a suitably en-
coded signal has been received.
(For those of you who were pi-
oneers—so to speak—in RTTY
using the surplus equipment of
the late 1940's and ‘50's, many of
the functions provided by the digi-
tal “privatizing” of communica-
tions sounds very familiar. Back
when we were imo RTTY using
teletypewriters so generously do-
nated to the amateur fraternity,
one of the features we all strived to
build and install allowed other

Wwww americanradiohistorv comm

RTTY’ers to “call in” and leave a
message when we weren’t home.
Back then, geiting unattended op-
eration to work was quite an
achievement, and even today, il
still is.)

As you can see, digital squelch
does provide the amateur with full
privacy, even more so than many
conventional VHF/UHF rigs. The
operator can actually limit not only
the stations he is willing to “work,”
but also those he is willing to hear.
He need not even know that the
world outside his select group ex-
ists. But that isn‘t what amateur
radio is all about. R-E
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£ RADIO-ELECTRONICS

CONTINUITY TESTER
continved from page 50

nine-volt bartery is secared to the side of
1he case with a metallic battery clip. Your

P_'
| ¢
} I I
& = - H3~
?__.,_Jngt

-
e

* pep
TEST
LEAD

completed PC beard should appear as in
Fig. §.

Usage hints

Set 81 for sHORT or open depending on
the condition to be tested. Then connect

8LACK b

TEST e
LEAD d

——L !Tt

[ [ # I
qu Ea1
gl

FIG. 3—MOUNT ALL COMPONENTS 83 shown here. The heighl of all components. especially the LED

andd the buzzer, must be carefully planned for.

FIG. 5—THE ASSE
the low parts-counl and easy sasembly of the
continulty lester.

LED PC BOARD reveals

the test leads across the circuit to be test-
ed. If an intermittent condition is de-
tected, the LED will illuminate, and the
buzzer will sound (if S4 is on). If you
don’t remove the test leads (assuming if
82 is set for auTo reset), the LED will
fash and the audio will warble at a rae
determined by the resct circuit.

It is very important that the est leads
make a posilive connection with the cir-
cuit to be tested. In fact. €lips should be
used rather than test probes. The detector
circuit is so sensitive that, when i is ini-
tially connected across a long length of
paraliel wires, it may latch due to capaci-
tance between the wires. If that occurs,
simply press reseT switch S3. R-E

NOISE REDUCTION

FOR UNDER $10.

70 Series Digital Multimeters

3% gk mutbmeters combing a 3200 count LCD dagiay with an
analog baw graph lor quick visual checks of contnuty, peaking,
nulling gnd trends. The unparaieled operating ease, instant
autoranging and 2,000 + hOw battery e mase the 8 ot ol meter

for the phce. 3 year wamanty.

FLUKE 73 FLUKE 75 FLUKE 77
A bpe DO 95% b OO Q1% basc DO
MOry AL Oy - Aoraty ~hutoang
ing only ing wrange hold - ing wrarge hold 0
Rey.$79.00 e ol amg + 'm":
SALE coxde TSt haeper m Teyt Deever
$76.50 AR Reg.$139.00
$89.00 SALE
$125.00
Send now for your FREE 2 Call TOLL-FREE

catalog of electronic tools &
test equipment

ws JENKS & Son

1-800-638-6405

1933 Montana Ave. NE  Washingilon OC 20002

Sy TCHES

MICROPHONE
CONNECTORS

garten % CRAMOLIN

Even the inesi squement in the workd canmol QURFBMTES noo-lres SPBIBION
One “'dinty™ connbction anywhacs I the siactrical path can cause upwaned
nanse OF Bonal loss.,

“MORE THAN A CONTACT CLEANER"

CRAMOLIN® i 3 fastacting, anti-oxidlring ubrcant that cisans and
preseres Bt metal surtaces. inchuding okt

When aopled to metal contacts and conneclons, CRAMOLIN® removes
gt ouctes a8l Forms § protecties mokscuber Wyer Thal acheras 1 the metel
SriAces AN MEMAnS mecirfum BCINCE oONUCTity.

CRAMOLIN® . USED BY THOSE WHO DEMAND THE BEST
Bell & Howeh Homhglt Pachprt SO Mgl
Capinl Raoors John Fluks Wy Watornla RACA
Dty Lataieshcaripy. Mot Labe HASA Suan et
SNCE 18

IS I LABORATORIES ...

TG rcustri A (PO Boil J) . Escondto, CA 0250081 LA A B9 T T14)

CIRCLE 66 ON FREE INFORMATION CARD

CIRCLE 180 ON FREE INFORMATION CARD
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MARKET CENTER

FOR SALE

TUBES new, unused. Send sell-addressed. stamp-
ed envelope for list FALA ELECTRONICS. Box
1376-2, Milwawkes, Wi 53201,

FREE elecimon pans. All soris. lor wwventors, de-
Signers. expenmenters How and where tg get
them No exaggeration, Send singee fee 54 95 to
AMERICAN THANS-GLOBAL, Box 7033, Hunt-
ngon, WV 25775,

LINEAR paris, tubes, tranaisioras —MRF454
£16.00. MAF455 $12.00, MAF477 $11.00. MAF492
$18.00. Cal . RFPC. Box 700, San Marcos, CA
92064 (619) 744-0728.

SURPLUS miltarycommercial test and communi-
cabons equipment—1986 catalog. Send $1.00 MIL-
COM EXCHANGE ELECTRONICS, Box 982-RE.
Orange Park, FL 32067-0982,

RESTRICTED technicsl Intormation: Elecironic
surveillance. schematics, locksmttang. Covert sci-
ences, hacking. e1c. Huge selection. Free bro-
thure. uEN%R -2. 135-53 No. Bivd . Flustung. NY
11354

DLDTIME radw pmg"ams on high quality tapes
Comedy! Adventure! Music! Free catalog CARL F
FROELICH, Hentage Farm, New Freedom, PA
17349,

TV tunable noich filers. ke brochure. DK, VID-
EO. Box 83/6025, Margale. FL 33063 {305)
752-9202.

TEST cquipmenil, reconditioned. For sale. $1.25 for
catalog WALTER'S. 2697 Nickel, San Pabio, CA
94806 (415}724-0567.

LASERS. Is and accossones. Free cata-
log. M.J. NEAL COMPANY, 6672 Mallard Cv., Ori-
ent. OH 43148,

DESCRAMBLER plans foe Jerrold Theory, sche-
matic, parts ksl, waveionns For speedy oel

send $10.00 cash or money order BAY STAT
ELECTROMICS. P.O. Box 63, Accord, MA 02018,

| Quality Microwave TV Antennas

M- Channed 19 to 27 GHz
A03E Gain True Pavsbodic 20 Inch Dish
Campiets System $59.95 (plus ahepping)
Deperaiips Gy, Pricwg. Reeplacerneni Parts
PAdHIDS-THCh Electronics
L PL Bax 3533 o Boattiieie. U7 BN252
LFETiE  1602) 947-7700 143 00 Crail s phone i ser11
WARRANTY  MayirCare = ¥y = COO't

WHOLESALE calaleg of unusual making
elecironic items. Dealers wanted. Rush 51
CROSLEY {A), Box 840, Champlain, NY 12018,

FREE Translstors: Sample ol PH2222 and
2ZN3904 with cur catslog of budget priced Elec-
tronle Components lor hobbyists and industz.
Send $2.00 P&H {refundable} BUDGET ELE
TRONICS. Box 1477, Moreno Valley, CA 92388
{714)653-1663

BUGGED? Wietapped? Find oul fasL Counter-
measures equipment catalog $1.00 CAPRI ELEC-
TRONICS, Route 1R, Canon, GA 30520.

WHOLESALE car-radio comptter tiephone audio
video acessones antenna calakg (?1!’:‘? 857-0509
D&WR. 68-12 110th SL, Flushing, NY 11375,

WORLDS best channel 3 noich ffier. $19.95. {Deal-
er Inquiries Invitedl. CROSLEY {A), Box B40.
Chamglain, NY 12818,

SPECTACULAR strobe fighl chasers. stroboscops
dawvices, Helium-Neon Laser compOnents, scen-
lific Bems, more! Free cataleg. ALLEGRO ELEC-
TRONIC SYSTEMS, #3R Mine Mountain, Cornwall
Bridge. CT 06754

ELECTRONICS. $1.50 beings ﬂyar_?ra.bbag LYNN
JOHNSON. 2221 The Alameda #176. Sanla Clara,
CA 95050

CABLE- TV converters and equipment Plans and

rts. Build or buy. Free informahon, C&D ELEC-

7HONICS. PO Box 1402, Dept. RE. Hape, AR
1801,

HIGH Gain Descrambiers, CHAT auiomatic dimmes.
SCH Tester, plus other unwsual electronic dewces,
Send $3.04) Jor info. RB ELECTRONICS ENGI-
NEERING. PO Box 643, Kalamazoo, Ml 49005,

SCIENTIFIC AliBnis stand atone—8500 series
grggiml unitsk remote control. Fully guaranteed.
00. H.AS., (213) 631-3552.

CLONE kits. modems, hard drive kits, disk drives,
diskattas and pnnters, memory, and IC's. Distnbutor
pricing 10 end users and dealers. For calalog call
1-800-833-2600. In Ohio cail (513) 531-8866 Free
shapping.

THE BEST PLACE 1o BUY, WL or
THADE NEW wad USED EOUIPMERT
NUTS & VOLTS MAGAZINE |
8OX |11 « RACENTIA. CA
(Td) 430770
Jom T s of Raadury M -
Every Hamih
ONE Thad U S BANCRAS TOME
11005 « Tod Dhase * 150 = Far Clas

MAKE money in mal onder. SASE + §1 kor info.
SASE +520.00 for kit ALPHA, 102 Belle, San
Ralael, CA 94901,

CABLE telsvision conwverter, descrambler. and
mitrowavo television Inlenni uipmenl ac-
ceasories. Video catalog free. CABLE DIS-
TRIBUTORS UNLIMITE 116 Mmaln Road.
Washington, AR 71862,

FREE microprocessors, memory chips, ete, Free
elecironks magazine subscnplions. Free education
In compulers For information write MICROSAT
CORPORATION. 2401 N.E. Cornell. Bidg. 133, Hill-
sboro, OR 97124,

SURPLUS hoards and computers. AR kinds avail-

able: 5-100. Mulibus, VME—Io name & lew. Free

.MEGATECH, P.O Box 4213, Yaieswille Sta-
06492. (203) 634-4583.

BRAND new Oak descramblers, 00 each; Vari-
sync Oak $45.00 each; SB-3 $89.00; Tn-mode
$125.00; Bi-state $125.00; call us, we ship UPS
COD., PONDEROSA COMPANY, {303) 634-6666

A/D Converler, esght channel, RS232C interface for
an* compurer $199.00 complete. Free spec sheet
U-TAP RESOURCES, Rt 1, Box 354A, Mechan-
icevilie. MD 20859,

WIREWRAP lables. ldenbily ICs, pina. Easiet, er-
roness ma&:gg All DIPs B-40 pins Inexponsoe,
363 lables PAUL'S LABLES. 7320 Embas-
sy, Miramar, FL 33023

FAST AD conveders. Five bit 50 nanosecond.
$25.00. Eaght bit 160 nanosecond. $40,00. Eight txt
13 nanosecond. 5250.00. Send business size
SASE for delals DIPAC ASSOCIATES, 645 Ex-
ecutive Center Drive #204, Yest Paim Beach. FL
I

DISK of soltware for IBM, 54 touls for office $3.00
postpaid. SMUG, Asheville, NC 28806-4158.

TV SCR Tester Hand-held will also test TRIACS.
thodes, transistors, ECG 89 HO ransisions in oper-
atonat mode. Defines AKG. Wil save time, $49.95;
send check or money oarger BFE, P.O. Box 3942,
Albany. GA 31706-3942.

PHOMNE di reclorpprogram for IBM PC. $39.95. Free

lnb nSD PO Box 590163, Orando. FL
TRIPLE ed, melersd benchiop power sup-
ples. Fi + SVDC, two vanabde = 15VOC, 1-amp

maxymum Shorl and overload prolectad. currenl
limited Supplies stackable 1o +35VDC. $119.95.
Year warranly USL Box 332R, Wealogue, CT
06089. (203) 658-4314.

DIGITAL trainers, powered breadboards, power
supplies. Kits or assembled. Lowest prices.
Free calalog. TERA ELECTRONICS. Box 2482-
N, Evergreen, CO 30439,

FREE Adaptar (Limited offer) with Assart-
ment #103-consisting of Toko Coils
144LY-120k, 520 HN-3000023. BKAN-
K555AXX (2); PCB; Transistors 2N3904 (2),
BFQ8S (sub); IC's 7812, 74123. MC1330A1P;
Dlodes 1N914, IN5231B. Only $25.00 10%
discount for 5 or more. Shipping $3.00/
order MC/Visa/COD. Toll iree
1-800-821-5226 Ext. 426 {orders). JIM RHD-
DES, INC., 1025 Ransome Lane, Kingsport,
TN 37660.

TUBES. name brands. new. B0% off Iist. KIHBY
288 West Carmel Dve, Carmel, IN 46032,

INDIVIDUAL Phololact-tolcers #1 to #1400. $3.00
ﬁ)slpald_ LOEB, 414 Chesinul Lane, East Meadow,
¥ 11554,

ELECTRON tubes—radio, TV & industrial ypes—
hwege inventory. Cail toll free (800) 221-5802 or write
Box ESC TRANSLETERCHNIC, INC .. 1365 3%1h %1,
Brookiyn, NY 11218 {718) 633-2800.

CATALOG: cable converters, descramblers, sai-
ellite descrambiers, N12 mini-code $95.00. SB3
onlr $99.00. Pu!se descrambicr kil assembles in
hall hour §79.00. bulit $§120.00. Satellite de-
scrambler kit assembles n one hour $120.00.
bulit §190.00, COD OK, Send $1.00. MJ INDUS-
TRY, Box 531, Bronx. NY 10461,

A SINGER’S DREAM!

e .

REMOVES VOCALS FROM RECORDS!
Mow You can sing with 1he world's best banda!
The Thompson ¥Yocal Ellminator can remove
most of virtually all of & lead vocal from & yandard
siereo record and leave the bachground!
Write or call for & Inte brochure and demo record.
LY Sound, Dept. R-1, P.O. Box 338,
Stone Mountaln. GA 30086 i404%:493-1258

CABLE and satellite equipmenlt; major brand:
wholesale prices Free catalog. HMR SALES. 116
Main Streel Washmotn AR 71862

P DLYMER based PC board resist ink. for speedbe speedball,
technical, and plolter pans. \Water clean-up, sme
moma strippable; 8 oz. $11.00, plus 51.50
SASE gels free sample. SY ULE ELEC-
TRONI@S. P.O. Box 344, Som., 02144,

TELEPHONE axtermonmpurcar MmseCodeior
the untatenled. TV descrambiers. Legal police
radar biocker. Defectve electronics. Home video
produchion equipment. 50 pag-a catalog $3.00
DBE, FOB G, uulu HI 96815

CB Tune-Up Manual Yolume II. Soeuftc adjust-
ments. modfications jor peaking all popular CBs
Covers over 1300 radios. 519.95, Visa, Mastercard
to: THOMAS PUBLISHING, 127-A Wesiwood,
Pans, IL 61244

WARNING (Cable Equip. Buyersjl#t the Oak's
Rot!!! Don't buy uudzaulpment when you can

g new for jeas. N4 $£75.00. vari Sync add
$10.00. 10-$58.00, Case ol 20 $48.00 Channel 2 or
3. SB-3000 wiih auto switch 575.00. 1} or more
$65.00, case of 20 $55.00. Vari Sync plans and
parts liat $10.00. Remotes, Converlers. Video
Accessories. 90-day Guarantee. Free ca X
Csll or write 1oday. M.C., VISA, C.0.D. {402)
331-4957. M.D. ELECTRONICS, 5078 So. 104th
#1158, Omaha, NE 68137,
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CB MODIFICATIONS

plans. xits. Expert mail-in repairs & comversions.
16~Dae cltal $2_ Qur 11h year!
N.b IDNAL. P.0O. BOX 11500HE,
PHOENIX. AZ 85046

TUBES! 59 ceris. Year ‘Guarantee. Free catalog
Tube tester $8.95. CORMELL, 4215 Unnersity, San
Diego, CA 92105.

DESCRAMBLER manuals. Sinewave,
S5AVI, 54.00 each. all three 510.00.
Mile. 5. Lyon. MI 48178,

TUBES: “oidast.” "lates1.” Parls, componenis,
schematics. SASE lor lisi. STEINMETZ, 7519
taplewood Ava , R.E.. Harmmoed. TN 46324,

TH994A sotwarehafdware bargains. Hard to find
items. Huge selection Fast service. Free catalog
DYNA. Box 630, Hichswille, NY 11801,

SCIENTIFIC Atlants—cabie equipmeni. Original
8500's arxd 8550 all turned on and wating for youl
See & all! Customer sahstaction guaraniee. Our
units keep on ticking Advanced Tech Systems,
Bo: 316. Aubum, MA 01501, {617) 832-2339,

VIDED scrambling techriques. Original "secrel
manual™ covers Sinewave, Gatedpulse, and SSAVI
syslems. 56 pages of solid, useful, legible informa-
tion Only $14 35 ELEPHANT ELECTRONICS,
IMC ., Box 41865-J, Phoenix, AZ 85080, (602)
581- 19?3

LOTTO Buster Anatyzes all 6 digit 1ot
$22.50. IBM and compalibles. L Bt% TER.
912 North Hampion, Bay City. Mt 48708,

IS il e Jeeps for $44 through the ment?
Call for factsl 1(32)742-1142. ext 46%

aled pulse,
MF, 6690 7

SS5WIN with thoroughbred/harness, Greyhomd

handicapping software...$29.95, en-
hanced.. $49.95. Professional football handicap-
ri'q syslam . $39.95. For most compulers Free
nformation. SOFTWARE EXCHANGE, Box
S302RE. W. Bloomheld, M1 48033, (313) 626-7208.

CABLE TV equipmenl. Scientiic Atlama. Zenith,

Jerrold, Oak. send $2,00 for catalog K.D. VIDED,
POL Box 29538 Mips., MN 55429,

PLANS AND KITS

CATALDG Hobbybroadcasting/1750 metersham/
CB ransmifters. amplifiers, antennas, scramblers.
bugging devices. morel PANAXIS, Box 130-F11,
Paradise, CA 95969,

CRAYSTAL radio sats. plans, parts. Kils, catalog
$1.00. MIDCO, 660 North Dixia Highway, Hol-
ywood., F1. 33020.

BUILD this five digit parel meter and square wave
generator inciuding an ghms, Capatiiance and tre-
quency meler Detaled instructions $2.50. BAG-
HALL ELECTRONICS. 179 May. Falrfiald, CT
06430.

CABLE TV Converters: Jerrold Products in-
clude “New Jerrold Tri-Mode,' SB-3,
Hamlin, Dak VN-12, M-35-B, Zenith, Mag-
navox, Scienfific A1lanta, and more. (Quan-
tity discounts) 60 day warranty. Service
converiers sold here. For fast service
C.0.D. orders accepted. Send SASE (60
cents poslage) or call for info (312)
637-4408. HIGGINS ELECTRONICS, 5143-
R, W. Diversey, Chicago, IL 60639. No illi-
nols orders accepled.

VOICE dis uisers! Telephone bugsl FM bu &u
(nher *its! stamped envelope: XANDIL
25647, Dept. 60E. Tempe, AZ 85262

EXPERIMENT with fiber optical Send your voice
over a beam of lighl via an optical fiber. Complete kit
($39.95} includas microphone. speaker. fibar, PCBs
and all parts. Easdy assembiled. lete plans
g?oig ong $5 95 Send 1: FIRER SCIENCES.

5. Chatsworth, CA H1313-5355. CA resi-

dants acd 6.5%.

INFRARED €032 twbes (Tested and guaranead),
infrared kis, complete ing of neeting and sur-
vanlance viewers IR SCIENTIFIC, INC.. Box 110,
Carhsle, MA 01741, (817) 667 7110.

JEHROLD galed puise theory Twetve informaton
mf)ages covenng DI & DIC comverter
udes INTMOduction 16 MMode sysiem 95
Ius $1.50 postage and handling. ELEPHANT
LECTHOMICS, | C., Box 41865-J. Phoenix, AZ
B5080. (602) 581-1973,

CABLE and Subscription TV secrel manual New
expanced edition. Build your own descrambiers.
converters. Instruchions, schematics 1or Sinawsvg,
inband Outband Gated Sync Pulse, SSAV—{HBO,
Showtime, Cinemax, UHMF, eic) Send $5.95 10
CABLETRONICS. Box 30502R, Bethesda, MD
20814. {For mmedate delivery add $1.00.)

WRITE FOR )
7~ MCGEE'S
S‘PEAKER & ELECTRONICS CAJALOG

1004 BARGAINS IN SPEAKERS
toll free 1-800-346- 2433 for ordering only.
1901 MCGEE STREET KANSAS CITY, MO 64108

HI-FI speaker Syslems. ks and spedker COmpo-
nents from the world’s fines! manufacturers. For be-
gnnafa and audiophiles. Free literatura. ALS

PEAKERS, Box 7462R. Denver. CO 80207, (303)

ihe tetephone-ilne compuler services.

FEATURES:

¢ Uses the new SMC 9028 Video
Controlles Chip coupled wilth a
B502A CPU,

+ RS5.232 31 16 Baud Rales from 50

1o 19.200

On board printer portt

24 X B0 tormal | 50/60 Hz).

For 15,750 Hz (Horlz.) monitors.

3 Terminal Modes: H-19, ADM3A,

and ANSI X 2.84-1979

Wide and thin-Hnae graphics.

+ Whila characlers an black back-

- B

THE NEW 65/9028 VT

ANSI VIDEO TERMINAL BOARD!
+ FROM LINGER ENTERPRISES »
A second generalion, low cost, high performance, mini sized,
single board lor making your own R5232 Video Terminal. Use
as a compuler Console of with a MODEM lor hook up 1o any of

MICRO SIZE!

B GARP

® AUTO SCAD
B MDNITOR M
B5CRLEN SAVER

DRIVES 1081 CRTY
1 2yeC OPlI?“lDN
TTL INPUTS

i

VIDW ERMINAL BOARD 4|

FROM MORROW DESIG

B A%-2352 FRAOM 100 T0 19.2 K Bﬂllll

8 8 CHARACTER 5ETS
US, UK TR NCH,GIRMAN_SPANISH_ OANESH/MIEWEGIAN
SWEDISH/FINMITH.ITALIAN, AND GRAPHICS

uics :
SICE £ TN LINE SIGHENTS, BAR GRAGH & CIRCLES
821 JELEWIEDT MODL FUNTTION KEYS
B B0 CHARALTI A BY 24 LINE
8 piISuAL ATTRIBUTLS
RORMAL RIVERSE UNDERLINE 1/2 sNTE
AND conmu'noﬁs OF THE ABIWE

wHEN DATE Rlﬁnl! 24TH LINE
00€
CAUSIS TERMINAL TD DISPLAY ALL 32 CONTROL CODES

TURNS TUBE QFF IF MO KEY 13 PRESSED FOR 15
HMINUTES HIT ANY KEY AND IT TURNS DN AGAIN

MONITOR BOARD /

BY ZENITH DATA SYSTEMS [ ¥ .

%@ s

RADIO-ELECTRONICS
ALL SALES SUBJECT TO THE TERAMS OF OUR 90 DAY LIMITED WARRANTY, FREE COPY UPON REQUEST.

=]
o

ground o reversed.
+ Characier atiributes: De-Inten.
Inverse o8 Underiine.
* Low Power: SYOC @ _7A. .
@ 20MaA.
Mini size: £5 X 5 inches.
Composite or split video.

AMBER DISPLAY TUBE
BY ZENITH DATA SYSTEMS

9 87 S INCH AMBER TUBE I 4‘
OTHIR SIZE5/COLORS AVAIL. CALL FOR PRICE

135 KEY KEYBOARD 4,

FERTURES

$ “%e
95
o 99 {(Full Kit)

L]

SOURCE DISKETTE:

»

PC/XT FORMAT NUMERIC KEYPAD 21 FUNCTION KEYS 5
* 3% 8 Dot Matrix characters 5% IN. $15 KEY CLICK/BELL SPEAKER  CAPS LOCK wnnuo :
(UL case). = L FRO NTER XEY WITH LED 7k
» Answer back capabllity. Fuil sm awlﬁ'n LAYOUT xm AUTO REPEAT

Baltery backed up status memory,
* For ASCIl parallel keyboard.

Digital Research Computers
{OF TEXAS)
PO, POX 391450 - DUNCAMNYILLE TX 75138 - [214) 225%-2309

ADD $40 FOR A&T

Tk SINGLE BOARD comuun
WITH BOOT DISK (CP/H) WORKS
WITH ABOVE DNLY $45

POWER SUPPLY FOR TERHINAL .
MONITGR, AND COMPUTER. 355

MANY HORE BARGAINS SEND §1¢0R ONLY
L CaTalDg REFUND WITH PURLCH

1S 1 1conVa LeerSurprus[*e2 oaxron
= N CA 54601
415 261 4506 AT 1T FREIGHT PAIC FOR &

10AM-6PH CLOSED SUNS MON | HIGH A 880 | ppomp1 REJUND
CIRCLE 183 ON FREE INFORMATION CARD

3R Tax COR
-1F YOU ARE

Cult or write ior a free calalog on Z-60 or 6609 Single Board
Computers, $5-50 Boards, and other $-100 products

TERMS: Add 5300 DOMsde ‘We Dby Dalance. Oroerm unoe: 515 aod 75¢ ding No
COD. Wr accapt Vi Bnd MattarCard Teoan o ada 510 Tan. Foreign Giders
taacepl Canads) 8d0 20% 7 & H Oroers over 550 add 35€ 101 insursnce
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PROJECTION TY. Convert your TV to pxoject 7
foot pclure. FResuits comparable 0 $2.500 proj-
actors. Total cost less then $30. Plans and 8 iens
$21.95. lllustratad Inlormabon free. MACROCOMA -
GC, Washington Crossing. PA 18977, Credit card
orders 24 hours {215) 3979,

TELEPHONE bug. FM room bug schematcs with
detalled conslruclion procedures using Radio
Shack's numbered parts. Both, $6.00. Receivers
avallable. SHEFFIELD ELECTRONICS, 7223
Stony island, Chicago. IL 60649,

ST‘RANGE stutt. Plans, kits, new lems Build saual
Ine dish $69.00. Desctamblers bugs. adult lo&:
Informationat photo package $3.00 refundable

l'-'IL.IO CORPORATION, Box 212, Lowell. NC 2B098.

ASTRONDMER; Sideseal telescope diive Inverter,
quariz controlled. 11-14.4 VDO input, 115 VAC out-
t, 12 watts power Sndetul clock fully portable, &
D digits, laich eas: . Ask for free llyer
SHLEGG ELECTRONICS. P Box 795. Oshawa.
Ontano, L1H 7N1. Canada

DESCFIAHBLE the latest wdoo cassema copyY pto—
1ection schame. Our simple Line Zapper gt
takes the jmer out of your picture. Complete plans
and theory only $9.95 plus $1.50 postage and han-
dling. ELEP ANT ELECTRONICS, INC., Box
41 J, Phoenix. AZ A5080. (602) 581-1973.

MINIATURE FM Transmitter kit. Size of postage
stamp, Lp 10 oNe mile range. Kt inckudes PC board
and ail boand mownded paris, $24 95 CAS ELEC-
TRONICS. 1559-J Amar Road, Sufte 457, west
Covina, CA 91792,

MEGAWOOFER enclosure capable of producing
oarih tremor uaranteed! Mosi efficsent bass
desgn possible. Buid # yoursell. Complete tech-
rucal data, $3.00, CHENEY INNOVATIONS INDUS-
TRIES. 125 A-Okay #D, St Charles. MO 63301,

KITS! Radar delector. lab power Supply, wireless
microphone and more. Semi-assembled and 1esi-
ed. Wite for Iree iterature. SERENA INDUSTRIES.
1180-4 Aster Ave., Sunnyvale, CA 94086.

COMMODORE 64.128 owners, Deagn your own
customn circuds. Just enter specilications and the
computer designs the circuit, Free mtormalion.
Sand today! W ELGRAPHICS, Dept. REI086.
606G Thomasville, Pocahonias, AR 72455

SURVEILLAMCE rransmitiers. Dozen proven sche-
matics. pars hsts $10.00. SEAL, PO Box 15253,
Planiation, FL 33318,

PRINTED-CIRCUIT BOARDS

PRINTED—circuit boards and artwork. Design
Caa'Cam plated through holes. Com

Sm Artwork . EXPRESS CIRCUITS, 314
Colhren Street, PO, Box 58. Wilkesbora, NC 28697.
{919} 56?-21(!)

LOW quoles, high quality, quick service. Single.
double sided, multilayerad boards Prototypes
through production quantites Dasngn layout ca-
pabdines. Cali or wnile lor QR.C.CC..
Box 47148, Chicago, IL 60647, S Ba1342 01,

INVENTORS

INVENTORS! Can patent and it from your

ldoa? Call AMERICAN INVENTORS CORPORA-

TION ¥x tree information. Over a decade of service.

18"‘1)338 -5656. In Massachuselts or Canada cail
(413) 568-3753. 568-3753,

CABLE-TV DESCRAMBLERS

ALL brands avalable, “We won't be undersold.”
Dealer ingquires welcome We shup C.00.s

sand §3.00 10 CONSUMER VIDEO COR
P.O. ox 913, Clifton Park, NY 12065. (518
783-5636 M-F 9AM-SPM E.S.T.

EPROM PROGRAMMING

HOBBYISTS: Prelested EPROMS 503 wath your

ogramming installed. Program histing provided
Fas1 sarvice. Yrite or cali: ROMULUS MICRO-
CONTROL, Box 8669, Rockvilie. MD 20856, (301)
540-8863,

CABLE-TV

DEALER
ITEM $0-LINT

PRICE
ACA 36 CHANNEL CONVERTER (CH. 3 QUTPUT ONLY) 95 | 18.00 ea,
PIONEER WIRELESS CONVERTER (OUR BEST BUY) " I 72,00 ea.
LCC-58 WIRELESS CONVERTER 95 | 7600 ea
JERROLD 450 WIRELESS CONVERTER (CH. 3 QUTPUT ONLY) 95 | 9000 ea.
SB ADD-ON UNIT 109.95 | 58.00 ea.
‘BAAND NEW — UNIT FOR SCIENTIFIC ATLANTA Cait for specihcs

MINICODE (N-12) L 10995 | 58.00 ea
MINICODE (N-12) VaRISYNC 11995 |
MINICODE VARISYNC W/AUTO ON-OFF 17995
M-35 B (CH. 3 OUTPUT ONLY) ol 130,95
M-35 B W/AUTO ON-OFF (CaLL FOR AVAILABILITY) 19995
MLD-1200-3 (CALL IF CH. 2 OUTPUT) 10995
INTERFERENCE FILTERS — CH. 3 2495
JERROLD 400 OR 450 REMOTE CONTROLLER 29.95
ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON 5 UMITS) | 22500
SPECIFY CHANNEL 2 or 3 OUTPUT

Calilornia Penal Code #593-0 forbids us } __SUBTOTAL _1_!
trom shipping any cable descrambling unit g&?‘“ﬂ Add
10 anycne résiding in he state of California. _ ¥ per unit

Prices sublect to Change withoul nofice. CES?E E;‘:g%

PLEASE PRINT L TOTAL
Name
Address iy

Siate _ _Zp - Phone Number {

O Cashier's Check Money Order Ocoo O visa {0 Mmastercard
Acct #_ . Exp. Date
Signature

FOR OUR RECORDS

DECLARATION OF AUTHORIZED USE — |, the undersigned. do hereby deciare under
penatly of perjury that all products purchased. aow and inthe future, will only be used on cable
TV systems with proper authonzation from 10cal officials or Cable company othcinls in
accordance with all applicabie federal and state laws.

Dated- Sigruad:

Pacific Cable Company, Inc.

7325v2. RESEDA BLVD., DEPT.R-11 « RESEDA, CA 91335
(818) 716-5914 « No Collect Calls + (818) 716-5140

IMPORTANT: WHEN CALLING FOR INFORMATIO

Please have lhe make and mode! # of the equipment used in your area. Thank You

Wwww americanradiohistorvy comm
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RADIO-ELECTRONICS

&0
o

Pay TV and Satellite Descrambling

All New 6th Edition!

Mow over 100 pages of working schemanics.
thaory and “hard” informateon on all the magor
cabde and over the ar scrambling systems
Schemalics and [heory for al! 4 satedhte de-
SCrambiing systems used cusrenlly. HBO.
Anik-D, Fantasy, E xiasy atc. Now sections on

tal suco coding and bypassing  (nskder

anon inchaded Sudl the most complate

source of descrambiing info available $14.95.

Satellle Systems Lnder 5600. $11.95. MDS

Handbook $10. Stun gun schemancs $5. En-

Iarged product catalog of PCy. lts and low
£

atgllite equipmenl §2.
Shojlki electranics Corp., 1327A
Niagara Falls, NY

Niagara St.,
14303. CODs 716-284-2163

SATELLITE TV

CABLE TV Secmis— (he outlaw publicaton ihe
cable compamies tried to ban. HBOD, Movie Channel,

NEW satellite descrambler manuel— Dacods

HBO. Showhime. Cinemax. Anik-D., Fantasy, Extasy.
Theory. schematics, thorough explanation of digital
audho encoding 51095 Desgn manual lor CON-
struch rabolic satetlite dish antenna $5.95,
CABL NICS. Box J0502RE. Bethesda. MD
20614. (For immediate delivery acd $1.00)

DISCOUNT CATV converters and video accesso-
nes Frea Informaton. EASY VIEW. Box 221B,
Artington Hewghts. IL 60006. (312) 952-8504. Ask lor
Rudy Valantine.

EDUCATION & INSTRUCTION

F.C.C. Commercial General Radlotelephone Li-
cense. Electoncs home study Fast. inexpensive!
“Froe" details, COMMAND, D-178. Box 2223. San
Francisco, CA 54126,

COMPUTER ir Careey lraining in 5 months by
accradited Florida elacironics school. Litetdme
placement Financial assistance #f guablied. Call
SYSTEMS TECHNOLOGY INSTITUTE. (305)
331-2840.

OAK orion “turn-on™ modifications: “Chip-Kit™ or
“Remole d.' Satelilte descramblers (noa-
addressable) “'Triple-X" Adull movies and/or
sports channel. Fully assembied. $225.00. NAS-
SAT, Box $261. Lang Beach, CA 90805. (213}
621- -3552.

TROUBLE SHOOTING elecironic componenis
and digital siectronic ams avallable on video
casseties, Rental 519pmg"rw1 (616} 361-1777.

WANTED

TUME subcarriars on FM recetver Including muiti-
plex stereo, Plans $8.65. Compenenis 314.60.
Board $9 50. LF. IN-NOVATIVE, Box 745. Madras.
OR 97741,

INVENTORS! AIM wants—wdeas, inventions, m
products. improvements on ulstlngco

prasent deas o manulaclurers nhdenﬂauty
quaranieed Call toll free 11800) 225-5800 (or infor-
makon kil

59 degree brand name LNAs! LNBs! Ku-Band —_—— ——————

Showtme. descramblers, converters. elc. Sup- LNE3! nt ! Send stam) envelope: INVENTIONS, idaas. new products wanted! Indus-

s isUinckeded $8.95. CABLE FACTS, Box 711- LNA, 201 E. Southera, Sulie 1 . Tempa., A7 try presentation/national . Call tree 1{800)
Pataska.{a OH 43062 B5282. 528-6050 Canada. 1-800- - Xa3,

CABLE TV Source Book— a complete hsing of
suppliers 1or hard-lo-hnd converters. descramipens,
technical informanon, schematcs and much much
mora. Full retund  nol satished Send $4.95 fo
CABLE. Box 12505-A, Columbus. OH 43212,

PATENTED ophecai process salellite sound system.
Fot jntormalion send 53.00 to: BEDINI ELEC-
TRONICS PO Box 769, San Fernando, CA 91341

SATELLITE Sysiems $349.00 ln:.
Also: KU, exporis. STARLINK, INC., 2603 16RAr
e, Hunlswville. AL35BO

BUII.D your own salerhte! system and savel Instruc-
parts! Send Stamped énvelope:
XANDI. Box 25647, Dept 21G. Tempe, AZ 85282,

QUALITY producis—|ow prlices—no gimmicks—
sand 10r free brochure 800 number to 5.5.E.,
POB 3833, Ocala. FL 32678.

veVICED
PLANS —a)i Parts Available in Stock
® LC5 BURNING CUTTIG CO2 LASER
* RUB3 RUBY LASER RAY PISTOL .

-$20.00
2000

® BTCS 1.5 MILLION VOLT TESLA COIL. . . 15.00
® PTG1 PLASMA TORNADO GENERATOR 10.00
& GRAT—GRAVITY GENERATOR . 10.00
& MAGNETIC CANNON PROJECTOR. .10.00

KITS—includes Plans and Parts

ELECTRONIC

BIG
ASSEMBLY BUSINESS

Starl home, Spa [me Inve tment kngwiedge of
eXPeren e unnecessar DEMAND assem-
bling elecironic dewces les handled by profes-
sonals. Unusual Business SOROMunty.

FREE: Cnrr'!lplelu illusirated litaralure
Th RE-O Bux 248
Walnut Creek Call 34597

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of small electronics manulactunng busi-
ness—wilhout ivestment. Write: BUSINESSES.
92-R, Baghton t1th, Brooklyn, NY 11235,

YOUR own radio sistion' AM. FM. TV, Cable_ Li-
censed/unlicensed. BROADCASTING. Box 130-
F11, Paradise, CA 95969.

PROJECTION TV .. Make §5$% assembiing proj-
BClOrs . . . Basy . . . results comparable to $2500.00
projecions . . . Your total cost less than $30.00 .

plans. 8" lens and dealers information $20.50 .

Musiraled informanon free . . . MACROCOMA-
GCX, Washington Crossing, PA 18977. Creditcard
orders 24 hours (215) 736-2880.

$10.00—$360.00 weeklyl Become circular maller
No quetas. Sincoroly intenested, rush stamped en-
velope: NATIONAL MAILING. Box 19759-RA11,
San Diego, CA 92115,

DEALERS wanted! DMM's. solderloss braad-

R oo T g || S, sodoimpect, o vekcome, CEN
- . I

gl ® 67CIK 250.000 VOLT TESLA COIL ... 159 50 Dallas, TX 75229. 276z
E P L%%KKIMHGQJ:OCK WAVE msmtgg 3 RECUVERpIRS aiifrom ok(ZNN bidyico N
Tl sTeic_ ST YZING g.nars alecironic junk. Easy mathod. Send $5.00

i T il (MEAHALYZINGIGUN S e 50,0 ECYCLING, Box 11216R. Reno, NV 89510-1216.
L3 & INFIK INFINITY TRANSMITTER. . . .. 134.50

& MFTIK 2-3 MILE RANGE FM VOICE

XMTA PC BOARD .. 49.50
ASSEMBLED AND TESTED PRODUCTS CABLE-TV
* LGL30 RED MW PORTABLE HENE DEALERS wanted: channel 2. 3, and 4 noich fillers.
LASER . .349 50 Money back guarantee. Send $15.00 lor sample

L3l ® TCL30 SOLIO STATE TESLA COIL 35KV B4.50 and quanbty price lisi. Spec:;{ channel(s). GARY
[l * 1PG50 POCKET PAIN FIELD GENERATOR 64 50 KURTZ, Box 291394, Davie
Pl © BLSID BLASTER OEFENSE WEAPON . . 89.50
gl ® |TM10—100KV SHOCK AND STUN GUN 99,50

® PPF10 PHASOR PAIN FIELD PORTASLE 249.50 |
L0 o SNP20 SECURITY PHONE LISTENER. . 99.50 ELECTRONIC SUPPLIES
| B ELECTRONIC projects. components. P.C. board
Al = CATALOG CONTAINING DESGRIPTIONS OF supphes, and 1ast instruments. Oscil from
VBl £50VE PLUS HUNDREDS MORE AVAILABLE FOR

£1.00 OR INCLUDEQ FREE WITH ALL ABOVE QR-
DERS.

PLEASE INCLUDE 53 D0 PH ON ALL KITS AND
PAODUCTS. PLANS ARE POSTAGE PAID. SEND
CHECK. MD. VISA, MG TO

INFORMATION UNLIMITEO
PO 30X 716, DEPT. N1 AMHERST, NH 03031 ;

$229.00, 2 year guaranlee Cali o send SASE for
TOR.C.C.C.. Box 47148, Chi-
312) 42-97.

your free
cago. iL 6064

DO IT YOURSELF TV REPAIR

NEW...repair any TV..easy. Relred serviceman
rayeals secrats. Wrlte, RESEARCH, Ri3, pox
BO1BR. Colville. WA 99114,

WwWwWw americanradiohistorv comm

ANTIQUE RADIOS
continued from page 79

more to sell tubes or to perpetuate
the tube’s image as king of the in-
dustry than the tube tester. The big
pointer on the over-sized dial told
the customer when a tube was
BAD, and the customer was quick
to buy a new tube when one
showed up BAD.

50 it was no wonder that few
could see the coming of the end.
Wholesalers couldn’t survive with-
out tube sales, and if they didn’t
add other lines or diversify, they
went under. Servicemen who
didn’t keep up, or retrain for solid-
state servicing, also didn’t survive.

Conclusion

This column is dedicated to
people who are interested in dis-
cussing radio history and preserv-
ing radio equipment. | read with
interest all the letters from readers
who tell me about their equip-
ment. From time to time, as space
permits, the column includes
items of general interest from
those letters. Next month’s col-
umn will be devoted to answering
reader’s questions. Also, we’ll
present information on building a
simple filament checker. R-E

&

American Heart
Association

WERE FIGHTING FOR YOUR LIFE
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Radio fhaek Parts Plaee

EXCLUSIVE VALUES AT THE SHACK' NEAR YOU

Builder's Helpers

LS
m

(3}
@) T =

{4} | i
;l‘{ 2‘!"%‘

10 T’ Screesdirest lpcmunads 5 red.

Ser of 101,59
() Antenna s talors, Song, cest lor aniennas A guy
wwe installation  F270-1513 Phyg. of zrgc
3} Plugiin Boarn Wth Ground Plans. Masked on both
g [0 Pravent poldd brek Has 2088 d. poice-
ringed halee. 4720 BY1fw° componen) area Fnu 44—

Power Supply Components

(6)

=

{8} 40-Voli, 1-Amp Schotiky Barrier Diodes.

13761165 . Pkg. of 2i99¢
LMMTYT Regulstor. Adpsiabis lrom 1.2 1o
T VDC output. fanE (Ruch B O F278-1 L ]

od for masimum current red
CAME WIh anoUT and Specs

1‘.1 Elocvotnle Capaciior. 50 WvDC. Pomci
or filenng 199

atl.llm

TEATTS .. .1

Touch-Tone Decoder

High-Performance:
DTMF Receiver In
{ One 18-Pin DIP

551 202. deal ko rpmole-Control cutudiry —use &
slandard louch-tone 23 e conirofier! Faatures
Dl Ewilchad-C ApAciior Tles — M0 input Menng o ry-
Quingd. Frovides seteciabie haxadecanal tr binary coded 2
of B oulpul Clocked by low-cosr 3 58 MAHZ crystal (not
ncl). With data, circurt examples, §276-1303 . 12.95

Voice Synthesizer Team

SPOI56.AL2 Speach Synthesizer. Easy to imertace with
OBt 1ars With detailed data and CHTU ¢

POAMoN socket #276-188 ...l #2040 28-pin DIP p276-1784 12.8%
{4) 44.Position Sockel. #278-1551 ’ ” (9) Pawer ‘I'rwiocrnlf 120 VAC prmary 128 VAC | CTS256-ALZ Texito-Speach IC. Transiaies ASCIl char-
{5) PCB Standoffs. /1 "-Righ a8 maral b s 5tuds hokd PC Caribpr L0 e 1.2 arnpa For Chassis acters il d dala tor my zer. Connecls 10
boards i place #276-195 . Sut of 4/99¢C o PC board mouniing #273-1352 .4.99 RS.232. With data. 40-gen DIP. #276-1706 18.95
Wwiring/Testing Needs Assortment Bargains! Switch-A-Ramal
[ (18)
5 (14) ar ‘ ‘
N T g '
(13) o) (7 {18} (19)

(10} {11} (12)
Solid Bus Wire, armdzw oppe
EE= an piulhc wou:omki : 9'

|E| Wire. 3pocl sl whudet 40-Tt of :2-9“0!
ool 200-0. ol 30-g4 F27B-1)4% 4.90
{12} Setof 10 Tant Cablew. 14° long with ns.iaied o
dach end #278-1136 ?

w0 Diec Capacitors. incluoes NPOs. Hi-Ds, N-
u'ﬂ-ll and ceramics. #272-B0n Se1 .98

(18) uminated SPDT Push.On/Push-Off. 3 amps o
120 VAC, Lamp requires 12 volts #275-878 §.9%

14} tlawen1 Carbon.Film R 5. 5% tol
Jumbo SQ0-plece set has 54 Enopulu vilugs frorn 'IO
ol to %) megohms. #271-31

15) Inductors J0-PCE assortme nnncluo- HF |F
and video pealeng colls. vancus small chokes and 1rans
formaers. 'IM [ried. ul .1.38

{7 R B Yarsion. §275-677 - 4.9
{13) SFST Rocaar Switch. Raed & amps &t 125 WAL
Mounts in %a" hote. #275-690 1.0
18] DPDT Knite Switch. SCrpwdriess Wprmensil ioeal kor
pc ta, An{enna galishing. moced traens Rated 3 5 amg

VAL 12751837 "

Hobby Lamp Values

{20} /
o
2
@1 F5 Et i
{20} $2-¥olt Flashing I..lmg Ora sach’ yoliow, red,
grewn 4" whe wads #2721 Pkg ol 193¢

{21) Cokored Mini Lamps. ideal kv Aoll houses, moadel
raing B S, One pach yolOW, rgq, (Teen

-Von. #2T21058 Phg of e
12.Voll. #Z721099 .. ... Pg of 149c
{22) Flashing Green LED. T-1%. 9276030 . A
{23} Flashing Red LED. 7-1%s. #276-036 119

Unique sounders
(26)

Xl 7

(24)

’ 4

4| Tri-Sound Siren, opLGNS Pemit mree ﬂ-
f“ aulpuls Requires 3 FranTirr]
25) Elecironic Chime Plemm ding-dong”™
E)peralu from & 1o 18 YDC #2730 . ! 8
{28) UMC 3482 Melody Symhaaizer lc pmpro

grammed wih 12 PODULT Tures Happy Birth-
day, Ch My Darling. Home Sweel Home aeaont S
YDC 18-pin DIP with dats. 278-17%7 .99

Antennas—=5Selection and
Installation i

Improve Your
Receptionl

B,

Celiutar phone. Saiaflite and

shortwive Antennas It helps

chooas |he best antenna

YOUr particular needs and

o«mdu valuable installaton

t.ga. llusirated
621083

395

Puiser Speed Up Testing

Probe

1 695

Puiser

1 795

gn Lqupmmvmn\fmmmwm
MOS digital cirully Color-coded LEDe inicate high.
low Of pused IOGIC SLales {up 10 10 MMI). Simullanecus
tone outpul lees yOur eel JOr tasier testing 36° eads
wilh Clips provede powed from Circuit under tesl With
ratruchons

22303 . 18.95
(28} Logic Pulneds Topethar, the pulser and probe make
an effecive 1gam flos tesling loday's c-?nnl
CHCUE, Prosducars 5 118 pulse or @ conlinuous
[rilsa tram &t 1he of & button Overload Srolecied
Wh instructions: #22-304

/ Digital Logic Probe andﬁ[

Eatiery backul preserves accurscy i AC
ﬂhyw_ tested AC. BackuD barlery extra #63

76-Function Solar
Scientific Caiculator
Never Needs

9
Batleriesl 29 i

Aado Shack EC-4018 8

o/qd by foom light
walures nind physical
constanta, 10-digh man.
tissa and mnmm
MmOy, MLrrn e
WMor Lises true alge-

pual DC Power Supply \
Selectable Independeénl/Slave Modes

5995

o

ushily and fealures you
‘| expect &1 Thes bow
Adjustable 0 10 1§
up o 30 voits in seres
Han rort-pansl marker
CUrtAOLLBg M -
, fuse protecton, vented
Caborwd bl i curs
: 1 amp per channal UL
AC. K224

mg

2%

3!

o-oooo ll

gi

Ora of our Mos1 populsr models —check the eatures!

Seleclable 12/24-hour display.

1 0= dagete. LhoOIE
control, 24 hout Lurm. hk

FEE. Buper Biylng
Tany
24.95

Bench Digital muitimeter

999s ﬁ."

Memory

Storage! } ,7—!&_

All-pushbutlon opatabon plus fealures that compars

wih maiers COADNQ m moral Bulitin 3i-postion

Bargraph inaddion to a high-contrasl d'ﬂ!tll I.CD Full
B w checker and

With m I

-
moae ?“hl uﬂxl-‘h
arwd exink #22.195

continu
minual

Over 1000 tema in stock: BindIng poits, Booka, Breadboards, Buzzers, Capacitora, Chokes, Clips,
Coas, Connectors. Fuses, Hardware, ICs, Jacks, Knobs. Lamps, Multitesters, PC Boards. Plugs,
Rectitiers, Relays, Resistors, Swttchu Toals. Transtormers, Transistars. Wire, Zeners, more!

CIRCLE 78 ON FREE INFORMATION CARD

Radio fhaek

A DIVISION OF TANDY CORPORAYTION

Pl appiy 31 pariepating A Shack stores and dealers

WwWww americanradiohistory comm
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CHECK :CK US OUT'

for Service, Value.
& Innovation!

Open up the world of Closed Captions!

Many TV programs cany specially encoded
signals to provide captions that allow hearing-
Impalred peopte to follow diglogue & narrationt
Educators find captions improve reading skiilsl

T DE Superiext 7C s O lowcoul ollemative 1o the mors sapensive NCI
Talacpiton i, Using e somes 08c ChAogy (unded Ioenes rom NCE. e
chomMmgmmcwmmmlhamth

(T, ] and

winmnemd!wmuumowmmm&mmﬁ
conmcuio"uwmnwbuudmmﬂwouVCbu:omml
T hurvirn (G IF mockaiabor los direct LE-Y-
mmonmcwmmumh‘wwmmmm
8 & tea? b Clpkay e reQuite TV inoge withoul
D The ) All chonnels & power o Conroled by o
wonkpond knob. The fexl chonmnsls inchude progrom lishngy of
Coploned bioadcaM

TELECAPYION ADAPTER &
LINE-21 TELETEXT DECOOER

- Col K-8314
Tris &l i tawl umple ond

Gt the wrieet o orel. wearhar B KBoch Features

oncwk a' the lowch Oof a buiond Tha { ®D o & .
STy M) DT W heahar et i ORI A<l

Pre clmbied decoder moduks & 29 Wpehnique Comn bulld & Sngie ok han: Son conivol & Exdemol
bufon wted Mo Tou gel
TV, telstaxi, Ty/Taletent

—
Poahwwd in April & Moy
Aadic Eiwatronies

m—

Teletext tnfra- Red - - ”r:c:.n: ~Seury. POwS SupOM ccg: M-7520 u; 95
RIS Pl Coupoi 1 ME ok k) operaie B MOGuiaio H040 39,
TELETEXY $ ] 99 n":“"? Control A ar e Gt TS, o1 A il COUBON b kG ’ o
Decoder KH > : i Ios, and w'l got I UD B aunnivgl

Col K-4313

Tum your old TV into B Redbieid : Get the DSE
an Oscllloscope. new source Microwave Recelve

Deon't el what old B8 W st This dual poloriy, mulk chonnel, wiie
bond microwavs TV hunes alloes YOU ko
e an enite B00 KA Hom 1.9 10 2.7 GHx

dunl in your

ish & Wb”mw.cm
weather. 1acied @ lncluﬂll

uni, 80° cgﬂ:‘abh !m ublq‘?
WARNING

ADOVES his Sewte Con ECETYR WAl CTamBAY
iy TV vpnais sweh Liege in diagel Viplyiprs
o sudpnit (0 D & cominal Mgl DSE
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DESCRAMBLER PARTS!

We stock the exact parts, PC board and AC adaptor for Radio Electronics
February 1984 article on building your own Cable TV Descrambier.

“701 PARTSPACKAGE ... ... ... .. v29.95

Includes all the original resistors, capacitors. diodes:transistors,
integrated circuits, ¢oils, IF transformers (toko BKAN-K5552AXX).

“702 PCBOARD. . ... ... 51295
“704 ACADAPTOR. .. . .. ... 51295 |

Qriginal (14 voits DC (@ 285ma) ac adaptor used in the article.
S-P-E-C-I-A-L-S
BOTHRET0T- 8 HT02. o ot R E Now>39
ALL THREE #701, #702 & #704 oo now 49

Add $2 50 shipping and handling — $4.50 for Canadian orders
We also offer quantity Discounts on S or more units

FREE Reprint of Radio Electronics article (February 1984) on Building Your
Own CABLE TV DESCRAMBLER with any purchase of above.
SET: B

Converrer! == o
sc-60R CONVERTER.  09.95 1-800-227-8529

Thousands ol these comverters sold nafionally lor $119 95 = P Fr
We offer you this same type of converter for only $69.95 (_d inside MA 617-695-8699 VA
All converters are NEW, with Full manufacturers WARRANTY. VISA, MASTERCARD or C.0.D.

FEATURES:
O Full 60 Channel Capability
O Cordiess Intrared remole control
0O uitra-Siable Synthesized luning
8 0 Microprocessor controlled PLL &
= [0 Works on all TY modeds, channet 3 outpul
o 0O Standard FHRC Swiich tor Compatibility
i with all Cable Systems
5 0O Wil work with all types of eaternal descrambiérs ’ a
g Add $3.50 Shipping and Handling
-
g $4.50 on Canadian Orders P.O. BOX 800R ® MANSFIELD, MA 02048
2
& CIRCLE 65 ON FREE INFORMATION CARD
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TENMMAR Combination Function
Generator and Frequency Counler

u Six digit display a Output range  2Hz-
2MHz* seven ranges w Counter range: .1Hz-

tOMHz & 515V TTL and CMOS output
a Wave lorma sine. tnangle. Square. pulse.
and ramp. For detailed specifications call for

TEN

a complete Tenma calalog

#72-380

521920

AN
LR
| ndihd

T——

TENMAR 120MHz Frequency

Counter

sEight dﬁxﬂ LEO display =« Measurement

range . b

-120MHz & High input sensitivity
ol 20mV AMS. For detailed specifications call

for a compiete Tenma calalog

#72-375

51899 |4

-, @ ReS|stance
n bt it 1 70m Selector Box

=, s s Qurckly substitute any

l ! | 411 l fes:510r in a circuwit from

- om = i . 1ohm 10 over 11 Mohm. up
10 ¥ watl = Adl resisiors are

!.‘g'_!. . 1% lolerance. » D‘menmmé
4" W) x 8" {Hix 1" (D)=

Ba08888 Oy

d423211

o - #72-405

€ 1085, MCM Electronics

THE NAME YOU CAN
TRUST IN ELECTRONIC
TEST EQUIPMENT

TENMAR 0-13V 3A Power
Supply
s Reguiated outpuls — constant
voll o constant current. both are
continuously vanable « Can be
connecled in serfes or parallel for
more voltage or Curngnl output
a Reverse polanty and overioad
protected o 150/ated outpuL. For
detalled specifications cap tor &
complete Tenma catalog

#72-420 1
399 -
(l’-l BASRATY
TENMAR
TEMMAR Digital Clamp-On/DMM
LCR Meter

aMeasures AC curren via
cfamp s High quality built.
In DMM measures DC

u Measures inductance.
capacitance and

resistance a L = 1uH-200M. o volts. AG volts. resistance,
C = ApF-200uf R . AC current m Pean hold
ohm-20Mohm aata hoild e Audible

u Carrying case included
For detailed specificatons
call for a complete Tenma
catalog

continuity buzzer a Test
1eads and carying case
included For de1dbed
specifications call for a
camplete Tenma cataiog

4\
g2 S0

TENMAR® 20MHz Dual Trace Oscilloscope

s Two high quabty 1001 probes included For detailed
specifications call for a complete Tenma catalog

frima)

#72-320

SPECIAL!

$388%5 $34995

#72-395 L-']
D TENMAR 4':" Digit Mullimeler

= True RMS AC vollage and current lunclions e Built-in N A
frequency counter, 20K H2 and 200K Hz range » Data hoid

leature « Measures AC & DC voltage/current, resistance and
frequency « Camrying case included.

#72-430
I

$16980 L=

Be Sure To Call For Your FREE
Catalog! Over 6,000 Items!

We also have _ & hill Iine of tes1 equipment. computer
BCCessONes. el Dhone accessories, speakers. television
pars, Mybacks, yohes, SwolChes, 1uses, lamps, capacstors,
raasstors, Canndges. styk, wars, CATV equipment, the largest
selection ol originel Japanese semiconductors in 1he counlry
and more,

s e w

Terms:

2510 muremm oo §1.00 charge tor oroen
HE

Lo 3

%20 rravwrmm chad O Sl crder

-:] =0raems wrepped e COO

SRACAY OF OITT DG weihen 74 Pes
+ Sl Ot Op & 30 am i T 00 P Spbordayy

1000 &m o 3 pm EST

B58 E. CONGRESS PARK OR s CENTERVILLE, DH 45459
15131 434-0031

MCM ELECTRONICS

dap?cmmuuhwm §

| .wm.:‘w;-h::m A PREMIER Company SOURCE NO. RE-26 g

CALL TOLL FREE 1-800-543-4330 8

In Ohio 1-800-762-4315 ® In Alaska and Hawaii 1-800-858-1849 g
CIRCLE 87 ON FREE INFORMATION CARD
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STATIC RAMS ok Kk AHIGH-TECH & & & %
me NEC V20 UPD70108 $11¢5 it

{A50nelICMOE)
13500 5V

14 30rmI{LM
AEPLACES 8068 TO SPEED UP 1BM PC 10-40% ey 450miSV)

1450
A50rvaH V)

1450nsl

{As0rmicLn « HIGH-SPEED ADDRESS CALCULATION (250nahiSVIi2 1V PGM|

1200neltLF Z7ARA- 1 200na SVIZ1Y PG|
IN HARDWARE 1250«-:15:“!::405! Y

1150naliL®
TMS4040 4 {ABOmal + PIN COMPATIBLE WITH BD8H fa50neH V)
2018150
s A « SUPERSET OF BOBS INSTAUCTION SET Chsatiia)
« LOW POWER CMO5 1350nENSVHZA PN 4

TROMA 2016100 Ao
HM6118-4 {200na lHEM D 5
iz 50nu BV}
8MHz V20 UPD70108-8  $13.85 25 Z5onalisvICMO8) 18
gMHz V30 UPD70118-8 $19.085 V- Swepla § Vol Suppiy 2TV PGM. Progrem at 71 Vohs

HME118.1 11530miCMD 5]
% % %k SPOTLIGHT % % % &

HME116LP 4 1200ne) LCMOSHLP
HMST18LP.2 HSDAsHCMOSILP)

geehss

e
332588533
Baawwes
haussey

o
]
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o
t1 3

HME 1 TELP-2 1 200 HCMD SILP)
HMEZEAP-T1H {15002 [CMD S

HMEIBALP 15 {150nalCMOSILPY
HME2BALP 12 11 20 WO S 1L

Py
283%

H25ReCRaTIon EPROM ERASERS

A1 18-200
£118-180
4118120

1150naliSw)
l|2l-|20 (1 20ndii5wh
MEMESSS 1200nsitSy}
TMS4 18 150 {5y
A6 REFRESH SO0nal{SVIREFRESHI
TMSE41 1500w}
41128150 130T a1 (15001 wb
TMEA4E4 18 6553684 1150ne)(Sw}
41256.200 26218401 {200mn 1 Sw)
41258 150 2621441 11500k vt
L $ Voh Supidy AEFREBM Pin 1 Kafraah

| ettt ] !
$PEaRE332

L odok 2 F
$i3838

6500 CRT GRYSTALS 741500 HIGH SPEED CMOS

3L.76A KM
1.0 MHZ2 CONTROLLERS o b :: &m—rﬁ:mmcuos*m

-
-

FAHC 148
TAHC 181
FAHCTH
TAHC 157
TAHC 158
TAHC 183
FAHC17%
TAHC 240
T4HC 244
TAHC 245
TAHCZH7
TAHC259
F4HE2ZTE
FAMC2YS
TAHC IGE
TAHEC37]
TAMCI?A
TFAHC I%
T4HC193
TAMCA017
TAHCA020
TAHCLD4Y
TAHCT 1Y ! TaAMCAOND

T4HGTO0

TAHCTE Dwwct drop s replacpmnts e LS
B Can Ent s wd werth TS s they Larw
TAHMCTOO " TAHCT 168
TAHC TRZ TAMCTI S
T4AHCTOA TAHCT192
FAHCTOA . TANCT198
F4uCTIO TANETIA0
TAHET11 ! TAHCT241

TAMCT 144

w.o
0.71481%
12
1431213
150

SEI553820080E0388820E 2

g o
-

LS LR R TR PSR TET S 8 E4 3 AT T

assihls

GRYSTAL
OSCILLATORS

1 OMHt 595
183432 595
o 595

2253

i
22Ra533;

3

w
*

BIT RATE
AENERATORS

MC14813 195
BRA1S41 495
47032 385
COMALE s
MM5 307 4 8%

asisaubkb sk RBRBIRERRR

$ERLETUS
Pttt e
wlanNioey
-
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43

ARNWNN S
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]
sdTaigsy
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UARTS

A¥S 1013
A¥1.1015
TR14602
2651
YMSA02
A0
\HERZ50

Al EEEARLEEs b
IRTIRTERRELE
b

FAMCT14
FAHCTI54
TAHCT18?
F4HCT158 F4HETa017
TAHCT & FARCTADAG
FAHCT Y54

2su%52358

Ol e
SREEERa
-t R B

L3s3RRLY

ciRcuiTs [ SOUND GHIPS

Ay
MARSIEY 135 rE48a
Z808-DART MARS IS EST 1 95 §51-263
IB0E 5100 MMERIET 1295 AYI IO
Z2OB-210 2 . MMSR174  H195 AY3I ANz
18871 ZILOG MSM5RIZ 295 SP1000

upuibusasiyssaiszhuis bk

sssadspsdats
s2kysaiisskiie

VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE

- . HOURS: M.W-F, 9.6 TU-TH. 99 SAT.9-5
Jm 'thrOd e\"ces PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

1224 S. Bascom Avenue, San Jose, CA 95128 Goe
Toll Free 800-538-5000 # {408) 995-5430

FAX {(408) 275-8415 ® Telex 171-110 phinarira AS merchiriding Sl 10 Brior 1

© COPYRIGHT 1986 JOR MICADDEVICES

THE JOR UCROOEVICES | OGO 18 A AR GAETEIRED TRADEMARN OF JON MRCAODE vICES JON INETRLMEMNTE AMND JON MsCROOEVICES ARE TRADEMAMNE OF JOR
M S & TRADE MARK OF IMTEANATIONAL BUSINESS MACHINES APTRLE |5 A TAADEMARK OF APFLE COMPLUTER A pRCROOERCES

CIACLE 113 ON FREE INFORMATION CARD

WwWww americanradiohistorv comm


www.americanradiohistory.com

[] (] 1
1 * ]

i 2T 2 20 REQULATORS 2
T41 120 Fl 29
Al 138 2 T0-220 CASE 108  LM74T 4
59 55 2 78057 A% 7BIAT 195 LMea 4
e 0 - g i 3K
- TLOR2 % MCIIS0 1%
n TS 29 TI6T 4% TRIET | 143 MC1ITZ  B95
o » 43 T0-3 CABE - LM1414 159
135 186 e UK 1?9 1.3 a3
-1 ot 9 3 ™izk 139 ; 55 4
A% 2.9 g . ” -0 r
25 198 1" ] 4% 4% [
18 » byl 3 A -~ E1] (3.
a5 129 1% 1.00 " A% 14% 149 1M
A L i » - OTHER VOLTAGE REGE 125 73
! i a9 il 50 LM3IZIK Ev 1A TD3 479 ER2iow 199
.78 1198 43 1.18 a7s WNIZEAN A% SA TOT 195 XRI211 299
- = 5% s T TAHOSK 5V 5A 103 798 AT ARIaD 138
g it » 73 F FAHAZK 12V A TO D B 98 A9  MPOLINOT 1.98
- 35 200 73 TRPOSK 6V 104 10T 1438 15 LMIT 198
o] 4 1.1% 79 1.1%  Caloas "
o bk il 73 1.73 cCAXI ”»
E Ak A5 g 1.7% CAJOR2 "
2 Y 7 29 IC SDCKETS LMIZTK 195 CAMOMS 0
2 50 b 1 9% 100, LMIMK  £53  CAJOSY 1
E 5% 135 B PIN LMOTS 59  CAJIMOE 5%
63 Ix 115 PIN LMD sen7a00 CANVAR 129
- ALY 1.9 PIN LMI3OT 4 80 calisa  1.1%
213 ) 135 N LF35) 53 MO0 155
Ay 0 105 PIN LESe #  mClaBc A5
a9 » 185 PIN LF357 8 MCIBE7 295
8% 75 PIN 20 LM 158 B3 LMINO s
278 175 PIN : LMIgD 3 LM IS0 £l
21 188 95 PIN 0 1 LML 155 eI 226
e t X1 195 Pif " UMIRE T LIS
AP L) 449 LMI9d 45 MCaD24 1 4%
A% 45 195 LMIMH 5%  MC40ed 190
48 195 29 PN i TLAYA 430 AC41IE 115
B2% 1.90 '2s PIN 1 TLAS? 315 AC4IS .
2945 295 585 PIN 0 NES5S 2 X0 14y
L3 195 19 PIM ! NES3S 43 TIEY 149
PIN NESES 129 TR0 1"
PIN NESS4 195 THISO 19
PIN LMSES 35 Thik4 19
36 PIN CENTRONICS eses 143 s 13
e &7 WALE w WA EWRAR LMSS7 3.2 gu: 1_?
100 PIN ZIF 44% CALL NES?Q 45 9
100 PIN WW IDCEM36  MIBEON CABLE PIN 2IF 535 CAll NESSO 280 75452 3
&2 MmN ST CEMIG SOLDER CUp : PIN ZIF 435 CALL NE%82 M 7s4s3 39
Pin ST FEMALE #0 PIN 216 995 CAlL WMY10 T8 75477 128
FN 3T IDCEN3S F rIOBON CABLE - 2IF. TEXTOOL LM77} A% 7San2 73

44 PN WW CENMMPC AT ANGLE PC MOUNT 4 3 {EERD INSERTYOM FORCEY H.TOS CAN. K-TD.3, T.TO-330

DIP CONNECTORS

i CONTACTE A anz6
bt S OADIRSY T Te (8 [ = [ an2r
MHaN RELIABRITY TDOLED

5T IC SOCKETS AUGATENET | 4T T8 | &8 (108 139 T30 |1 89 |1.88 (240

umumlll;mn RETS LED | pysgaTacwin (1.30 {190 (210 240 (250 [2.90 315 3170 [S.ea
e larly Mg ab [ ue (0 99 [ | 99 | 9 108 [ias
;nlr Pu%?uség. DFas - | " |+ 78 XY

¥ DROEAING (NS TRUC TIONS SEE D SuB

D-SUBMINIATURE

LED DISPLAYS

CADER BY FND 15713591 oM
1 = FND m“m gou
SOLDER CLF vl | OEank FND. 3101 DM
L FEMALE Dl Eg:
mGHT ANGLE e | DEaaPR cOom
P SCOLOER FEMALE | DSaxSh -~ VY v ES:
WIRE WRAP ALy | DWW | 1. 4 1mi kS0 — """""“"‘-‘11 Ax7 MHEX W LOGIC
ke FEMALEF | DEax§WW | 4.79 427 [ XAk E ] ‘.‘ v .\ HPS0A2 T30 An? HEN W LOGIC .
e AL omane im 19m i kM L g ——
NBBON CABLE | FEMALE | 0@acf | 262320 433 478 - — DIFFUSED LEDS
. n JUMBO RED hal™

JUMBO GREEN
JUMBO YELLDW
MOUNTING HDW
MINI RED

METAL | MHOOOas | 125129 (190|190 ]
L= QREY | HOOG=x | 45 | 4 % % l ‘

ORDEQING INSTRUCTIONT WEEM? | t OF CONIAC It PUISHIGN
MARKED 1o OF FME ORDEN BY 2a MG RIS TEC
EXARP RIGHT LF = S0l [N L [ BE 8

MOUNTING HAROWARE $1.00

SWITCHES

SPDT MiNi TOGGLE ON DN 129
OPDT Mkt TOGGLE OM On 150
10C CONNECTDRS DPDY MM TOGGLE OM OFF ON 1
p— SPET MiNI PLUSHBUTTON N O b ]
- SPSY Mite PLSHAUTTON M.C. »
DESCRIFTION ORDER BY o SPET TOGiad M DFF A
SOLOEN HEADERN T ] 1,28 BLO OUTPUT 10 FOSITION ¥ PN DIP 195
AIGHT AMGLE JOADER HEADER | IDH=SA 1.8 DIF SWITCHES
W HEADE R | IDMEaty Y]
- IDMen . 4 POSITION % 7 POSITION L 1]
AIGHT ANGLE W Wl ADE R IDHceWWR (306 (320 422 ! J T 5 POSITION L] B POSITION %
BRON HEADER SOCKET AD%xa & POSITION 0 10 POSITION 128
_WIBBON WEADER | I0Max
_ ReERON ADOE CARD | 1IDEma

FOR 0T v ot TRUC TI00E SEE O SUBMINGA TLIRE ABOVE

RIBHON CABLE

Hlln T0 FIIII I feel compelled L0 commend you and your people z
*SNAPABLE" HEADERS for Lhe pleasant, polite, willingness to hll? and g
CANBE SNAFRED AFART 15 profesntonsl sttitude you hava displs) In m
MAKE ANY SITE HEADER. Gouo Lhesw times 4t in indeed refreshing £0 doa) with 8 s
ALLWITH 1 CENTERS company whose ataff consiata of people of Lthis [or]
140 STAAIGHT LEAD 1] 3 caliber. My frignds snd sssocssies will msosl g
. NULE )
Lo -, T S Y certainly be doing businass #3th you ageir a
2:40 - RIGMT ANGLL Sincerwly, Nicholas Chabrs g
CALL FOR VOLUME QUOTES © COPYRIGHT 1985 JOR MICRODEVICES
95
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BARGAIN HUNTERS CORNER
ENHANCER unirm PTOR

L}
13

PAAE WIHE WRAP WIRE
PRECUT ASSORTMENT
IN ASSORTED COLORS $27.50

100as. §.5°. 6.0, 4 57, 7O~
250wa: 1.5", 8.5, 5.0~

P Fat fyliginoscs W00ee: 3.07. 38", 4.0
. compAﬂBLE t.cn..on GRA }pg A AND SPOOLS
MONGE)ROMEL 100 fgur  *4.30 250 10w BT 26
" n"l_' 500 teut $13.28 1000 foet 12135

+$259.95

EGA MONITOR Tk
Pl ONE YEARTWA /
» EGA AND 1:(;‘!%’4‘\1!.!‘1:!LL - BOIH F

Fiease spacily color:
Blue. Biack. Yellow o Red

EMI FILTER

$4.95
- MANUFACTURED They

oY LORCom
» LOW COST =
= FITS L. HP BELOW

WIRE WRAP PROTOTYPE CARDS

FR-4 EPOXY GLASS LAMINATE
WITH GOLD-PLATED EDGE-CARD FINGERS

IR PR

IBEM

BOTH CARCS MAVE Stk SCREENED LEQFNDS
AN INCLUDES MOUNTING BRACKE F

Wit PR TATH -5V AND GROUND FLANE 827 3y
-ﬁa;ums A Un + 6 AMP 120,240 VOUT WM PRZ  AS ABOVE WITH DICODING LAYOUT 42998
TH KM 21
14" BLACK M4 T ; T 8'100
NON-GLARE SCREEN 6 Fun LINE cnnns P0G BARE - NO FOIL FADS [h! 17
* RESOLUTIGMY | 1C 2 2 CONDUCTOR P100-2 HORIZONTAL BUS . o2 By
4o n 200 aao x“ LC-1  ICONDUCTOR F100-3 VEATICAL BLS . . . o .0
= 31 mem DO e = LC.HP 3 CONDLCTOR W, §TD PA00-4 SINGLI FOIL PADS PER MOLE SI1 TR
- 18 COLGRS e FEMALE BDLCXf 149
. TEXT SWITCH cnil M\, 5 B MUFFIN FANS APPLE
$49 9 95 i PEOG-1 BARE . NO FOIL PADS 88
ari orume un WRSD RPN e A
SPEC|ALS END 10/31{86 118" 5Q MASUSHITA 16 95 To85.45  FOR APPLE (1w AUX BLOT ' 310,00
SOCKET-WRAP LO.™  ro—— FRAME STYLE SWITCHING POWER SUPPLIES
(PE OVER WIRE WRAP PINS L=
-?g:‘g:l:s PIN MUMBE NS O WRAP :: E,: :: TRANSFORMERS PS-1BM $69.95 .
1 BOARD 2
= CAN WRITE QN PLAS:ICC. SUCH AS (L w @ ",_; L ] :;:: :E g 4 ::: ;;2 i :g:‘:::_::“ EOMERTIETE
$ PART R OF PRICE o= = 12 6V AL CT B AMP 1095 i
PE%  ipwaaroa 10 195 g -: 25 2v AC CT 2 amp 795 Qi - SV ISA IV HLIA psiam .-—-"'k
14 IDWHAF 14 1 19 e e Sy R 1TV g BA
14 IDWRAP t8 10 1.98 P = ONE YEAR WARNANTY .
1B IDWRAP 18 [ 135 @V - -
20 IDWmAP 20 s 198 4= =/ 25 PIN O-SUB
zommen 1 R0 208 ewnes 1 LTI
N IDWRAR 26 . . « FOR 1BM PC.XT COMPATIBLE
a0 lownazw [ :a - i ] CHANGERS !.. = 150 WATTS
PLEASE ORDER BY NUMBE®R OF 1D wras 24 IV P BIA, v P 1ea
PACKAGES (PCK OFI 3795 AP Ea D A »s 130
= ONE YEAR WARRANTY
CAPACITORS DATARASE EPROM ERASER  $34.95 | o .o Sholdt
TANTALUM L EOMPACT NG DhAwER | e— * 130 WATTS
1.0 15y A5 Ak « THIN METAL SHUTTER e = SWITCH ON RE AR
L3 15y 70 ‘ ° v oes PREVENTE UV LGHT = FOR USE IN OTHER 1B
;g ::: X 32, ::: l: FROM ESCAFPING - TYPE MACH I NES
oy By a0 1 WY 1 - B0 DAY WARRANTY A
Disc Ya WATT RESISTORS PS-A $49.95
0t MVEME R iy 5% CARBON FILM ALL STANDAAD VALUES + USE TO FOWER APBLE TYPE
5 FROM 1 OHM TO 10 MEG OHM
F Wy o4 0022 a5 SYSTEMS. 79.8 WATTS
bt 50V 0% oS sov O 10 PCS wwwha 05 100 PCH warra vk 02 P A A2V A
ar ::: 0% g; :g: g?’ 50 PCE  pove vuim D25 1000 PCS wre w013 SV SA IV E SA
:.00 ool ded L wr: o = APPLE FOWER CONNECTON
220 v o A 1 10
B0 sV o8 sov 12 RESISTOR METWORKS

P3-SPL200 $49.95

1P 10 A 9 RESISTOR 69
MONOLITHIC S 8mN  7Resiston o Y
'gle:.f A A'ﬂl AV Dip 16 PiN 8 RESISTOR 1.09 + UL APFROVED PE-5PLI00
DIP 16 PIN 15 RESISTOR 109 » ALUMINUM ENCLOSURE
ELECTROLYTIC DIP :: PIN ;R%glg}gﬂ .Sg
RADLAL AL Dip PIN 13 RESI R .9
Y N e na Usov e BOOKSer STEVECIARGIA MICROCOMPUTER
G v e o2 vev BIULD YOUR OWN HARDWARE HANDBOOK
o Ry o a7 v 2l SPECIALS ON BYPASS CAPACITORS 80 COMPUTER s1%9 FROM ELCOMP  $14.85
120 ;w g 3’“ FL1Y M's: 01 4 CERAMIC DISC 100/ 55.00 E::gm E:m: :gt; ::::: g::;“agompggrcscg:&g:&uﬁsng
g BY % o W el ACRawcpiac  tosso ll Shcmaidien: i e adecronet i
:% ;:: 145 :% |:\‘: 118 A pd MONOLITHIC 100/312.50 CIRCUAT CELLAR vOL § :ls'g ﬁln' ;Jéup:anlzlr -
WISH SOLDERLESS BREADBOARDS LITHIUM BATTERY I NEW EDITION!
[omensions DISTRISITION| TIE [remesnas | ng  [minomes (oo | ARANER IR RS
| NUmMAER STRIPS) |mm STRIMSE (POWNTE | POSTS 1986
(wauo HWasso | 1 00 | 2.
(WY 1.38 2 850" 1 Lv.] 8 | Ic MASTEH
{WBU-204.3 | 3942 648" 1 100 ) 1280 | 2 |17
[ 704 138 845" e 200 3 %0 3 (24w > THE INDUSTRY STANOARD
[wau-204 08~ 5 500 1 V290 HUL 37 LT U IVOLTRATTERY o35
[wev.208~ sl oo | o[ ae | Jasge] Seee— BATTRRY HOLDER 4143 $129.95
a3 OUR R ORE LO » i : 0 0
= 0
2 D,z NaAe : : ) : 080
8 . : ] ¥ - (] - ¥ » - Lord : m
@ D e 800-538-5000 = (408) 995-5430
Q AX {408 84 0
2 0 DR ROD
I D alw - ) » D K 0 D oD DR -] D D [ 2 7 D
95

CIRCLE 177 DN FREE INFORMATION CARD
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Y 538995

DISK DRIVES APPLE COMPATIBLE 3-WAY :
ron AATKOANES o [ \PLECOMPATISLE W o 3wav switcknoxes | BUILD STEVE CIARCIA'S

ARALLEL
- CONMECTS I PRINTERS TO ONE
COMPUTER OR VICE VERSA
EPROM PROGRAMMER mas - ALLURES SWITOHPL
* HIGH GUALITY ROTARY SWITC 1 MOUNTED

AP-150 D% PCB
= = GOLD CONTRETS a
$99.95 ﬁ EPROM PROGRAMMER
m“' et | AS SEEM 18 8YTE. OCT 18
. DIR DRy .
g - STAND.ALONE OR RS.232 SERIAL
" 100% APPLE COMPATIBLE
» 51X MONTH WARR&NTY OPERATION
¢ MENU SELECTABLE EPROM TYPES—
: . " NO CONFIGURATION JUMPERS
| ; " DYFLICATE OR BUAM ANY * PROGRAMS ALL W Z7XX x EPROMS
Bll_s[m - i :s.““ﬁa "::f:m:fviz':'“ SWITCH-IF cenrromICS ParaEL  $89.95 FROM 2716 TO 27512
S1 29 95 f ART IE ucuug! EWITCH-35 ns232 sermaL $99.85 * AEAOD, COPY OR VERIFY EPROM
| J -u MU BILECTION FOR 2716, . # AD
P 1. 171ia 274 abn I ‘:,2';?;‘:{’5;"’“"“’ L
« TEAC MECHANISM CHRECT DRIVE

= 100% aPPLE COMPATIELE ; M PRINTER BUFFERS - PROGRAMMER ORIVER USER

N YEAR NTY = NG EXTERMAL POWER SUPPLY MODIFIABLE
FULL OnE WARRN NEEGED " FRECE COMPUTIR OR orHER TaSKS

« DNE YE AR waRRANTY T‘u' 'ﬂl"uf.no I.DN'?
- AND AL E D m
E D Oo. .!.}l”G“. “uTﬂAN‘
= ALL MOD[ TURE PRINT paULE
| it !

16 RAMCARD £35.95 WEMORY GRAPHIE CAPABILITY 3
! KIT INCLUD B AND ALL
AP-1 35 [ SP120P  PARALLEL  $139.95 coupo“sm&?:&m CASE AND

3129 95 B — = BN LUPGRADARLE TO JhaN
= LED INDICATOR SHOWS v
. EULL MT SHUGART MECHANISM INBUFRER T e g R
=« DIMECT AEPLACEMENT F D& APPLE

e " 5P120S RS232 SERIAL $159.85 9%" FLDPPY DI3X DRIVES

» FULL TWO YE AR Wi RILANTY = BAK UPGRAGABLE TO I56K TEAC FO-568 v W1 D00 FOR v

uﬂ‘"\{}\ L * EXPAND YOUR 38K APPLE TO - § SELECTBALE BAUD RATES. FROM .

t : : E TEAC

e ﬁ 3 | CAREUREE Eang® ™™ - SPIIOP  PARRLLEL 524995 [l iAneoh reiceimwme sl )
-3

—b=-

NARE PC CARD W/METIUCTIONS  $3.95
= GAK UPGAADABLE TO B12R Me-E2 OLTD
MIG535 + SPOGLS QUTPUT OF GP TD 1 COMPUTERS QUM OT.142 »m%mn

3249 95 L' IC TEST CARD $60.95 i Ehorrn i Wi iy B H.UPPY 018K DRIVES

+ 39~ ADD.ON DISH DRIVE B U h I NCCE AN S 5D 1008 BN +119.00

AN
* 1908 MACINTOSH COMPATARLE _— - mEPEAT ruuc‘llon CAN #D tot-a EA M B +159.00

- DOUBLE SIDED 800N BYTE € GopiEs or A BOLUMEnT 013X DRIVE ACCESSDRIES

= HVGH RELIABILITY GRANVE GOHES Ol
HAS AUTO-EJECT MECHAMEM a i . J
= FULL DMNE YEAR WARRANTY TEALC SP!:'I'I;CA'I‘ION LA MEMAL 500
- TEAC Ma MAMCE ML NUA L (¥ X ]
- QUICKLY TESTS MANY COMMON B £ ¥ HT MOUNTING HARDWARE
T34 MOLINTING MAILS FOR IBM BT
* ISPLAYE PASS OA FalL s ' ¥~ POWER CABLE FOR 9'4~ FODe
= ON:Y;E AN wARRANTY . 4" FDO POWER CONMNECTORS
" TE 4000 SERIES CMOS
T4HC SERIES CMOS,
Fanh TLE Fal, Tar & Jas

SOAEIER  conccr [l 3008 MODEM  Sqg o5  "ASHUA DISKETTES DEALS

. r.l':(lutoutu WARRANTY FOR APPLE QR iBM DS/DDWITH HUB fINGS

DISK DRIVE ACCESSDRIES [ ™= morssomu $9% §9Cea 59Cea

FDD CONTROLLER CARD 349 95 B0NOF10  BULROTY S8  AULKOTY M4 JEAC DA TANDGNITMIO.Z
llc ADAPTOR CABLE 519.95
ADASTE STANDARD APPLE DINVES — MASHUA DISKETTES WERE JUDGED

FOR USE wiTH APELE tic - DT Tk SO Y DISK DRIVE ENCLOSURES

i1 compaRING FLoPby Crans avre nsa N CAB-APPLE $24.85
» 17,
KB-1000 $79.95 T COMPATIBLE e L CR NI VT SV ERL AR

CASE WiTH KEYSOARD » INCLUDES AC ADAPTOR CAB-1FH5 S69.85
FORAPPLE TYPE MOTHERBOARD . m‘?:ﬁ"“a DISKXETTES FULL WT 5%~ BEIGE CAMMET WP ER SUPPLY
" JSEMDEFINED FURCTION HLYE i, 1 H cla 23'5 m'5
* NUMERIC KEYPAD witie CABLE FOR APPLE lc $14 95 MASHUA 54 UL ST N M AT BRSPS

. LOCK . D% 00 S0FT
Ca Y DS, GUAD 5061 CAB-25Y8 VERTCAL $209.95

JOYSTICK cwn-a1 $7.95 3 DS HD FOR AT DUAL SLMLINE B CABNET w FOWER SUPRLY

>
FOR ATARI 400 800, 2808, 8 CAB-2FH8 HOALZIATAL 5216.95
VIC 20,94 AND APPLE i1e MASHUA DUAL FULL HT 8 CABINET W mowe R SUoPLY
%5 /00 50F7
0% DO S0FT

DISKFILE NASHUA 3.5"

HOLDS 70 #'%4~ DISKETTES 347 S5/D0 FOR MAC
VERBATIM 5%" ;\'h
$895 A V.MD1D ss:glnr‘r 5 ] ._______[

v-mMD2IDp 0.
VMD1100 5500 10 SECTOR HARD 821398 CAB ISVE CAB-1FHS

KEYBODARD-AP $49.95

- R[‘PLACEMENY FOR RPPLE 11

- GNENEY Entny SrmAsc TEST EQUIPMENT FROM JOR INSTRUMENTS
’ DIGITAL MULTIMETER PEN DPM-1000 $54 95
3.5" DISKFILE 1oLos 20 $908 Aﬂgggg;gﬁ el g e L
] galﬂ?l'A HOLD SWITCH
POWER STRIP - FAST AVDIBLE CON-

EXTENDER CARDS e $12.9 50 TN BATTERY z
IBM-PC $45.00 « QVERLOAD PROTEC. z
IBM-AT $68.00 easses il 5 T
APPLE I $45.00 20MH2 DUAL TRACE OSCILLOSCOPE MUODEL 2000 $389.00 &
APPLE lle $45.00 35MHz DUAL TRACE OSCILLOSCOPE MOOEL 3500  $548.00 2
MULTIBUS $86.00 FOR MORE INFORMATION ON THE OSCILOSCOPES. CALL UB FOR FREE PRODUCT BRIEFS, g

{=}]
CALL FOR VOLUME QUOTES © COPYRIGHT 1986 JDR MICRODEVICES
97
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RADIO-ELECTRONICS

o
]

SEAGATE 8T-225 20 MB HARD DISK SYSTEM

INCLUDES HARD DISK CONT.
RAOLLER, CABLES AND IN-
STRUCTIONS. ALL DRIVES ARE
PRE.TESTED AND COME WITH
A ONE YEAR WAHRRANTY

KT COMPATIBLE
MOTHERBOARD

$129.95

= 4.77 M. 508 CPUL OpTIONAL
AQET CO PROCESION
+ BEXPANSION SLOTS

+ OW PLAM |NBTALLED. ENPANDABLE
1O 5400 ON-B0ARD MEMORY

= All ICa SOCKETED HIGHEST
AUALITY FC BOARD

= RCCEPTS 2764 OA 27128 AOMS

PRO-BIDS  $18.85
IBM COMPATIBLE INTERFACE CARDS

ALL WITH A ONE YEAR WARRANTY
$89.95

MULTI I/0 FLOPPY CARD

PERFECT FOR THE 540K MOTHERBOARD
=1 REZ1T SEALAL PORT, OFTIONAL 2nd

ST MAL PORT
. PAMI.I.!I. PRINYEH PORT
= GAME PO
cmcn.rmtnnnn
* SOFTWARE, CLOCH UTILITIES.
RambDISH. $POOLER
OPTIONAL SERIAL PORT L1595

MULTIFUNCTION CARD $04.95

ALL THE FEATURES OF ASTS 8 PACK PLUS AT HALF THE PRICE
+ CLOCK ' CALENDAR

+ D 3B4M RAM

+ BERIAL PORT

* PARALLEL PORT
= GAME POAT

= SOFTWARE INCLUDED
PRINTER CABLE 095

COLOR GRAPHICS ADAPTOR

FULLY COMPATIALE WiTH 18M COLOR CARD
= A VIDEQ INTERFACES, RGH.

R e i e g o g COMPOSITE COLOR. HI.RES
COMPOSITE MONOCHROME
CONNESTOR FOR AF MODULATOR

+ COLOR GRAPHICE MODE 320 & 200

+ MONG GRAPHICE MOOE: s40 n 200

* LIGHT PEM INTERFACE

BEx RAM UPGRADE

MONOCHROME GRAPHIGS GARD $89.95

FULLY COMPATIBLE WHEOM MONDCHACME ADAPTOA & HERCULES GRAPHICS
= LOTUS COMPATHOLE

; = TEXT MODE. 30 2 2%

* GRAPHICS MODE: 720 » 148

= PARALLEL PRINTER INTERFACE

- OPFTIONAL SERIAL FORT 41995

$49.95

= 18M COMPATIBLE TTL GUTPUT + TR0 n 350 PIKEL DuPLAY
FLEASE NOTE: YHIS CARD \MI.I. NOT RUN LOTUS GRAPHICS AND DOES NOT INCLUDE A

FLOPPY DISK [IHI\'E ADAPTOR $34.95

= INTEMFACES UP TG 4 STANDARD
FOUs TO 1Bm PC O COMPATIBLES

MONOGHROME ADAPTOR

ANOTHER FANTASTIC VALUE FROM JOR!

5
« TTANDARD DBIT FOR EXTEANAL
DRIVE S
+* AUNS OUAD DENMTY DRIVES
WHEN USED WITH JFORMAT

1200 BAUD MODEMS

MAYES COMPATIBLE, AUTO-DML.,_RUT(}RNSWER AUTO RE- Drgvﬁl. ON BUSY.

POWER-UP SELF TEST, AAL ONE YEAR WARAAN
MODEL 12008* MODEL 1200H* SMARTEAM
= INTEANAL DESIGM = INTERNAL DESIGN EXTERNAL DESIGN

= 10 INCH CARD + HALF LENGTH IS CARD  + WITH POWER SUPPLY

= SERIAL PORT INCLUDED = INCLUDES SPEANER + LED STATUS INCHEATORS

$169.95 $149.95 $169.95

FOR 1BM, INCLUDES PC TALK 1) COMMUMNICATIONS SOF TWARE
D “TOCE DQ

CIRCLE 179 ON FREE INFORMATION CARD

l ] L ' ]
]

CRT MONITORS FOR ALL APPL!GMIUHS

NHESLR%EEQRBIIWR BUMSF#S*I%.TG“DI.BH GE“TEIt SY§TEMS
MODEL 1e0-Dae MOODEL SC.100 MOOEL KLM-121)

+ TOR RATED FOR APPL]
= 137 COMPOSITE viii O
+ AESDLLTHON ZB0H o 200V
* INTERMNAL AUDK) ARP
* DM YEAR WARRANTY

= DAGITAL MGA 1 COMea THILE
= 14" SCAEEN

+ 1 TRUE COLORS

» 25 MH; BANDWIRTH

= RESAUTION > 40 . 287

* Jwem DOT FTCH 1100 LMK S (CENTER

+ CABLE FOR 1BM BC iCLUIN G AMBEE TEMLION  £100.98

$209.95 $169.95 $99.95

_ MONITOR STAND

< 1gat SOMEATEILE TTL it
= 1Y NOMN GLARE SCAEEN
- P2 GRAEEN PHOSPHORUS
+ VERY HIGH RE S04 UTRON
I3 M Hy BANCADTH

TILTEH &AND PWVELE

ONLY $12.95
IBM PRINTER CABLE

i h R[] l| PTOR ‘ -a

= ORI TO
CENTRONHCS
« SHIELDED CABLE

$9.85

IBM STYLE
COMPUTER CASE

AN ATTRACTIVE STEEL CASE

WITH A HINGED LID FITS THE

POPULAR PC/XT COMPATIBLE
MOTHERBOARDS

= SWITEN SUT-OUT o SIDE Fon PCAKT
ATYLE POWER SUPPLY
+ CUT OUT FOR A EXPANSION SLOTE

-
\ 4

$39.95 ’1"':;’!

IBM COMPATIBLE KEYBOARDS
DKM-2000  $58.95 IBM-5151  $79.85

i & 1

' i L] | 1 |

S
= SBVE0™ #TVLE KEVBOARD = REPLACEMENT FOR KEYTRONICS
= FULLY IBM COMPATIBLE L E S
+ LED STATUS INDICATORS FORCAPS B + SEPARATE CURSOR § NUMERIC
MLUMHER LOCK MEYPAD
*EEMEY — SAME LAYOUT AS - CAPE l.tbcul MUMBER LOCK
imm PCOXT KEYB0ARD IRDICATORS

+ IMPROVED KEYBOARD LAYOUT

DISK DRIVES
TANOON TM50-2

$79.95

*» % HT DS/DD
* IBM COMPATIBLE
* EXTREMELY QUIET!

POWER SUPPLY

., "%
p—"3
u =
—
I.._#, =

NOW DNLY $69.95

= FOR IBM PC-XT COMPAYIBLE TEAC FD-358 031/00 $100.85
-+ 135 WATTS TEAC FD-5SF  D3/0UAD  $124.85
s S5V (@ 15A 1TV @ A 2A TEAC FD-558 DE/HO $154.08
5V @ 5A, 17V @ 5A numnur-m D3/DD S;l.ss
MOUNTING HARDWARE .08

150 WATT MODEL  $79.95 Bl av/2iils e

B0 B SO0 408} 94 430 - 408 B4 ale 0

© COPYRIGHT 1986 JOR MICRODEVICES
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SPECIAL PURCHASE
I.

COMMODORE PRINTER/PLOTTER by

ecrRoncs

MULTI-TURN POT
SPECT

RO
#MO0 5347184
13 00 EACH

SOLID STATE
-+ BUZZER

S 8 5M0 04t
& voic
Tl comayntm
L 3100 anch
T 10 v 68,00

+ 12 ¥dc or 24vde POWER SUPPLY

105 ANGELES. CA STORE
05 5 Vermon Aee

13 108000

VAN BUYS. CA STORE

6228 Sepulveds Bivd
2B 9971806

PO BOX 20408
Los Angwies. CA 90004

TWX - 3101010183 ALL ELECTRONIC

EASYLINK MEBX

- 62pAT748

'OLL FREE ORDERS DWLY
800-828.5432
ORDER ONLY)

QUANTITIES LIMITED
MINIMUM OACER $10.00
USA 5100 SHIPPING

[t CALIFORNIA: 1-800-239-8666) FOREIGN ORDERY:

LASK A MR,
JA N ORI AT ION

213) 120 S000 NOC.O.D.t

CIRCLE 107 ON FREE INFORMATION CARD

INCLUDING SUFFICIEN|
SHIPPING
CALF AES: ADD 8W%

Comemonore Ml + 1370 J"'. = -‘# DELTAON WODEL QD12/1%-5 7
Four color K.Y I, iarned VIC \‘ g2 Do u-nww-x.nmm
onal wtaripc g phcl QY ¢ STt = 4 ¥ n

CONNECTORS % Commodons £ Compuiarns. L0 ko B0 - } : l; ;.ulzammmr wither
ALL ARE 156" $PACING. g e Lpe e o * 14 . Fusy cogulsieo comouie race sy

b CAT & COM-1520 14593 sach LR 2k
Qﬁ_f‘_ . . “ EXTAA pan sein B1 50 por wel, J $12 50 sach 10 foe $110.00

22 EDGE CONMECTOR $178 18
Y SPECIALS MICRO-CASSETTE MECHANISM PHOTO-FLASH, LINE CORDS
n’:“.':?..fm o 114 00 | 1 AMP 50 VOLT DIODES | Micra-casetty 1ae transpon for CAPACITORS T
4 iNATH] tAPRE AND REEL standard  MCBO o1  MC4S % TWO WIRE
FIARDGL CONMECTOR :ggo'?::’s:w RErD- ....;..; 3 Ydc albn # 170 mi 30w e =
w::“u:::c "lic.ﬂ;:. i capsian peen whaw ané‘ :f:f,' : k T s : S 1B25PT 1 hat  yug, By 00
ive ONN SOLDER TAIL I.C. companants 3 1/2° X 2 tid" X 58° CATe PRC170 ) B 8230T 20 710081 08
$2.50.00 PC 4Tym 10 ber 322 00 SOCHETS CATS MCMEC  $3.00 aach 10 for $27.50 ra L § 102 5T e W28 mach
mu.r:::m cosagcron I, .. o 330 THREE WinE
A3 EOGE CO::;::: &":;gzoww COMPUTER RELAYS 1 m:.f W 8 18:3 41 50 sach
PG sty 54 50 anch ; GRADE s 10 AMP S0LID ST‘TE CATs FPC300 138 90 Bt dwnd g2 OO aach
CAPACITOR CONTROL, 3. 32 wax s~

TRANSISTORS * SPECIAL PRICE » 2.000 mid 200 vock. LOAD: 140 vac 10 semg t { ¥ i 3z SPEAKER TELEPHONE
247 & e 1, TRANSISTOR 134" 2 5" mgh 200 MIE 2w ana W X
N12228 A3t 8400 mig 80 Voo COUPLING
praI32A siori16e Cre o 13S0 e psp |50 EACH L0 ¥OR $90.00 TRANSFORMER
TH20ES 2 t0r 4100 PHASEG IO PN :.;?.-:1‘%_%“: ULTRA-MINIATURE gyl
Pl ] 100 for $8.00 31.000 mig. 18 vac 3 VDC RELAY oS e
B RE| swmiew | SIS UL N s wm o | e
Tis 128 Fie aiLaBLE 50.000 mid ap Voc Figh £ gt G

T 2524 e 450 EOR 12000r SPRING LEVER vl A
:_o;?u";uu_ & v“n Kicunts s 16 b DX pockes TERM'N“LS
TRANSFORMERS | 48 KEY ASSEMBLY | ciho0 mig 15 vae .'”.“N:MA‘;I.OJ:EM” XENON FLASH TUBE
— PUTE 343 -t

120 von A FO':I?JCB)“B‘Y|STROR 5000 mid M Voc & VDC RELAY ‘IWVQI:’:.[' @Q 1 5 &

L ] T xS 1 hgh 150 Arpemat » ASO-BY ahl.muna _y i,;'m X BI::“FHI&SI'\
25w 0 TH M e ’E-';” ey . $1.00 BPECIALG | ;F;’P:"..’., ﬁ E"'"""D“Wmor compact camera na_m units
e = e, b . $.500 mid. 30 Vec e an B 75¢ EACH 10 1o $5 00 c‘nﬂrf 2 tor 41.00
12MEY & 700 mm 20 ] 11305302 high | S 100 1 amg G 30 wait. Maghty srmsevs
NYLT 8 ome R e o | crametomspoiatm 1z0ee | MINIATURE TOGGLE SWITCHES
s e tear 1300 e &“_,- Al v ALLARE RATED 5 AMPS @ 125 VAC
1TALE 0 4 amp 700 T4 v high 50 Gom:  f180escn | S.PD.T. SPD.Y 5.eD.T.

10 velln § 430 = 0 ﬂgmm 10000 mid 10 vac etV o'y 10r0rb1150 On-onj {on-on) {on-ott-on)
Ny o Tees  tist |moscsconandaSPSTmec | [ITeISTRN B0 | 43 nc ey | I e b ]
20 ¥CT. 8 3 amp s | amcal switches Tatmanates ta Zl}!':!lu'iv- 4100 CONACTS §PNC Buthang $100 ¢ach $1 009 9ch
4 ¥ET @ 5 emp sese fispinc o, Frame ° 03| Loy ons mig 10 “'c 10 ama (120 vax 754 wach 10 toc 5% 00 Wrorse g
24 VET. ¢ 4 o wise CaT H;F':'!’ﬁg sach P = Erevivcot s 10 ber $200 100 tar 150 06 100 for $80 00
i vET @ ;'!.ooo mid, & voe r:.. ummm S PO.T SPD.T , D.RO.T,
TRANSWFAOLFLIMERS L | SPECIAL PRICE $100 sach (-%l'l ~oit-on) {on-on)
i | TUSWITCHING POWER SUPPLY o e i s o
" - COMPBEt wall (Gl 1ed Sovihang Dower SUDRRY H )
T s o oo sty st Lopmabeyea ::‘,.',',‘t"“ 1 e,
o Ut 1-Mvec @1 “-SPECMLV’ -C* 100 tor 38090
T e s \RUAE 5 STANDARD JUMBD D.P5.Y. UGHTED
o = : P5.T.
43.50 -]
8 v (@ 200ma ", A LARGE QUANTITIES anasie | DIFFUSED T 1-3/4 AOCKER SWITCH
e e e SIZBRAETT AN 1 TR e I|  sockeTseomunnELAY RED 10 4 31.50 118 vac nghied ke
l& ;gm u.a TH sach 100 bor 513500 ri"‘lﬂ;'_\(ﬂ:l_!li
!‘: 1 _!.,‘.:;': 16 | 13.8 VDCREGULATED POWER SUPPLY | RECHARGEABLE | °F% .foii® Cargeun Teamo
Jamceinw 135 ~ Ireve s scna stare hay eguuatec 13 8 vec NI-C‘D BATTERIES| ruow siesan D
Gt Bindt' o™ |/ | Conmchon se protecton 400 LE B mores oy GB|" rasueacen | | s MNLPUSHBUTTON
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TRS-80 MODEL 4, 4P

....................... 35
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TAN-D  mcluces RAM Disk Spocker SoRware (0nly). - .- - - . . - $39.55
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TERMS: Minimum order. $10.00. Charge card order $20.00. No C.O.D.1 Check & Money order. phone order accept. CA. residents must In-
cluge 6.5% sales tax. Prices are subject 1o change without natice. All merchandise subject to Prior sale. Shipplng & handling: Insikde L.A. 5% of
total order {Min. $1.50). Outside L.A. 10% of total orde {Min. $2.50). Outside U.S.A. 20% of total order IMin. $5.001. Shipped by UPS ground
HOURS: Mon.Fri 9:30 to 5 00, Sat 9:30 to 1.00 {PACIFIC TIME)

NATION-WIDE DISTRIBUTDRS WANTED FOR OUR PRODUCTS, QUANTITY DISCOUNTS AVAILABLEY
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RADIQO-ELECTRONICS

Saratoga Electronics
1238 SARATOGA SUNNYVALE RD SARATOGA CA %5070 ADVERTISING INDEX
RADIO-ELECTRONICS does not assume any responslbility for errors that may appear
in the Index below.
Free Information Number Page
- “2og1 cv3l _— OrCad Svsiems . 83
81 A LS. Satellinr, n — Facitic Cable X7
105 AMC Sakes. o 198 Pilgrim Video . 1
DYNAM'C RAMS T4 AP M'roducis 12 pui Y| Porlasol 32
4184-150NS 5.9 107 All Edecironics, 9 12 RAG Flectronics . ]
41256-150NS 295 - Amazing Deviers 88 -_ RCA D&SP 1]
INTEGRATED C|RCUITS 2 Appliance Servicee n r: Radbo Shack 89
65002 $0.95 MCIOZ3IP § . n B&K Precision 2% 185 Salen Enterprius 78
ADCOSIBGCCN 695 LF347 95 % Bechman Industrisl £ ] 97 Saraloga Elecironics . 104
:3{;;?:3 :_202 :g ::gﬁosgaz 3% 35 Hive Star Indusries 33 186187 Sencore n»
PAL20LIONC 2:35 1 109 C & S Sakes 40 195 Slhwer llegner | il
EPRO MS —_ C.omB. 78 183 Slicon Valley Surpius. 84
&0 CIE. 1& L Star Clreniis | x
g;g:_?;:s szzi 190 Cabletronics. 32 18 Steven Mail Urder Flectronics 82
7764-450M5 100 150 Calg Lobormorkes. . ..ocvccunennane B 2 Tektronix . cv2
2764-250NS 15 B9 I ameo Folerprises . 82 193 Transele ronic 9
27256-300NS 8.75 —_ | ommand Productions 22 102 Trio-Kemnwood | Bl
79.197  (ommunications Fleclironkes . 3.9 203 U.S. Cable . 71
DRIVES 12 Cooks Instuute . &9 20 Unlted Flectronic Supply
Teac 558 $ 85.00 —_ Coop's Satellile Digest . n 02 Unlted Immporis 33
Fujitsu M2551A 79.00 125 Coppet Edectironics 82 66 W.S. Jenks. 24
!:IT 4353 uua;fgs 96 TP 69.95 191 Crosbey , 33 103 Wm B Allen. 2%
eagate 20M Ht 293.00 = g
Quantum 40MB Full Bt 79500 DA Indwsiige 4
Hard Disk Controlies (Omti 55100 109.00 1 et ol |
——— 26 el I'honc Indesiries | 32
Pc/AT COMPATl BLE 95 Dick Smirh Edectromics . 90.91 Germback Publications, Inc.
n Digi-Kes 103 500-8 Bi-County Bivd.
SYSTEM BOARD E Farmingdale, NY 11735
_— Digival Research Computers . ) {518) 293.1000
$749-00 1% ESI b1} President: Larry Sleckier
. Vice President: Cathy Steckle
1 Megabyte installed — e Induiry Association. ” ' T
_ 159 Flectronics Book Club . 13 Larry Stechler
publlsher
PC/XT COMPATIBLE il <yt _ths ey i A My
SYSTEM BOAR D i Fironis . 17 advenising director
Shelly weinman
100 Sl H adverising associate
$1 2900 - Fischeruwchnik . 14 Lisa Strasuman
Turbo/640KB wro Bios & Ram 121 Fuke Manutacturia ” P on o
—_— — Fordham Radio Cv4 advernsing assistant
PC/XT SYSTEM KIT ] Sguris i 1 SALES OFFICES
$795 00 a2 Hameg n For Advertising ONLY
o Bé Heath 21
Turbo/640KB 65 T&w. , ol o
Slankey Levitan
59 JDR Invruments 15 Eastern Sales Manager
HA RD DISK DRIV E 113,176 JDR Micrudevices 24.95% Radlg-Elecironics
3895 00 259-23 571h Avenue
. 17.178  IDR Microdevices . 9.97 Little Neck. NY 11362
PC'AT Compatible LRSI L e il ARG E
70MB— 25imsec Access 14 Jameco . 100.101 MIDWES T/Texas/Arkansas Ol
115 Jensen Took ) Ralph Bergen
454 4, . Midwesl Sales Manager
- :::ph Fifctrgates Radio-Elecinomics
194 ueysions Electroaics. 24 54 Frontage Road—Suile 339
300/621-0854  ext. 245 o o B e e
b 93 Mark V. Ekeclronio . 102
6l Microprocesson Unlid. CD12 P&lelc COAST/ Mouniain Stales
PRICES SUBJECT TO CHANGE n? Niouser 2 Marvin Green
— £25 MIN. DRDER . ; Pacilic Sales Manager
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electronics revolufion 1s in the making, but you don't have
wait unfil 2001 1o find out how # will change your life in
: 215t century. Radio-Electronics will forecast the coming
@nges and how they will offect you in the May 1387 issue!

eated by a special editoriol task force—1two years in prepa-
tinn—this unique issue, 2001, Kakes you info the research
horatories of Westinghouse, Texas Instruments, Ford and

ll Labs where the future is being invented today!

Uil get an advance [ook at whats coming in artificial
elligence. .. new cars and highways (cleaner, quieter and
ore efficient). .. futuristic energy sources like magneto-hydro-

amic and parficle-beam generators. .. personal commu-
cations systems that will give you instant access fo anyone
here... super computers ond teaching breakthroughs

ot will muttiply your capacity fo leam!

ur Clorke infroduces 2001. Isaoc Asimov explores the
orvels of robonics. But it is not science fiction. Rother it is

emerging fechnotogy with a solid leundahon in current re-
segrch and development.

And its impact will be enarmous. It will change the way you
work...the way you think. .. the woy you live!

2001 is the kind of special publishing event that can only
happen once in any magazine’s lifefime and it will hoppen
to Radio-Electronics in May, 1987.

With extra features and extra pages, 2001 will bear o pre-
mium cover cost, but you can feserve your copy now at jess
than the reguicr cover cost by mailing any cne of the sub-
scripfion orders in fhis issue.

2001 is coming in May. Make Sure now that you don't miss ft!

E die
eclronics .
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BP Video Processor gives

you precision picture control.

You'll get 5 unts in one! The BP Video

Processor functions as a Stabillzer to end
video guard distortion,. .as an Enhancer 1o

provide peak sharpness .as an RF Con-
verter (o feed
computer of VCR in your TV.. as a Video
Fader for prolessional fade-in and tade-

out effects. .and as a Dual Output Distri-

bution Amplifier 1o send TV signals 1o
other sets,

Add Stereo
to your Video

The mini speaker with maxi sound.

37 iong throw wooler, 1 ® soft dome
tweeter; 2° extended midrange speaker.
Max power 50 watts.

2977

Send lor FREE catalog of hundreds ol items.

Model HF-9

Money orders, checks accepled. C.0.0.'s require 25% deposi

Fordham

260 Motor Parkway, Hauppauge, NY 11788

nals from videc cameras,

95
tModel V-1B80 s 79

Preserve your memories
on videotape

Increase the life of your
VCR head and ta%e with BP
VHS or Beta Tape Rewinders.

he video-ciné con-
veris your skdes and
home moves to VCR
tape with any videc
camera This easy (o

use model teatures
precision optics and
rear projection Macro
iens attachment avalable
for cameras without

Oon't nsk worn-down headls and tape
damage by rewinding on your VCR BP

ciose-up capabity. Tape Hewanders feature counter. solt
buiton action, controlied speed and
Model V-1701 automatic shutoff,
Model ¥-7779 Model V-F780

$3495

Macro Lens
Altachment

Model V-14 $1 495

Get true-to-life color. . .and
reduce noise. . .with Audio
Video Color Processor.

FM Antenna fine-tunes
your fm/stereo reception.

This versatile color processor corrects off
color tape. ehirminates singie coior
dominance and restores sharpness in
detall. Plus. ¢ stabwizes copy guarded

You'll get clear, crisp. ungdistorted sound
from this high quality, directional Fi
antenna. Mounts instantly indoors. comes

comglete with coaxial cable and tapes and fiters audw noise
transioimer. s 95 s 1“95
Model FM-9700 34 Model V-1895
[ Service & Shippang m&mw
e WP, Continental
o= | ron onpEns soo
$107 5250 3800
Toll Free %% ::,E
11 1
800-645-0518 iz i
In NY State 800-832-1446 200} 4 . 2 |
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