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TEKZ:
Now! Tek quality
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OPES

THE ANSWER

BY ANY MEASURE

and expert advice

are just a free phone call away!

The industry
slandard in CRT
parformance.
CnscF easy-10-
read, bnght CRT:;
14kV accelerating
potential, provides
high wriling rate
and small spot
size. Full size 8x10
cm display for
measurement
accuracy.

Display controls
are flexible and
easy to use. Sep-
arate intensily
controls reduce
bleoming in alter-
nate sweep mode
Focus {racking
minimizes control
adjustment and
BEAM FIND elimi-
nates confusion.

Vertical sys-

tem provides
measurement
assurance. Flat
fransient response
and high accuracy
ensures rue
reproduction ol
your sigrials, Fast
risetlime and hugh
bandwidih s well
suiled for a variety
of measurement

Perform delayed
SWeep measure-
ments accurately
and easily. Both
sweeps ¢an be
displayed alter-
nalely making dit-
ferential measure-
menls easy and
accuraie (1%).
Annterlocking
SEC/DIV conlrol
simplilies set-up.

Stable hands-off | out by function
triggering. P-P for ease of use.
O detects sig- | Color coding aids
nal peaks. then the user in opera-
sels the tngger ton Funclions
level for you. Dis- and modes are
play asynchronous | placed logically.
signals usin Eg All nomencilature
VERT MODE tng- 15 clearly labeied,
n?vlndepen and protected
denl field and behind a scratch-
line selechion. iess Lexan suriace.

Front panei laid

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

The cost: just $1275 for the
2213A, $1525 for the 2215A,
$1750 for the 2235.1 Even at
these low prices, there's no
scrimping on performance. You

have the bandwidth for digital

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

You can order, or obtain
literature, through the Tek
Naticnal Marketing Center. Tech-
nical personnel. expert in scope
applications, will answer your
questions and expedite delivery.
Direct orders Include comprehen-
sive 3-year warranty’, operator's

1-800-426-2200

manual, two 10X probes, 15-day
return polcy and worldwide ser-
vice backup.

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

In Oregon, call collect:
(503) 627-9000.

Or write Tekirenix, Inc.
P.O.Box 1700
Beaverion, OR 97075

Tektron¢:

CRMMIT THO 7O ENCELLENCE

Copyright ® 1985, Tekironix. G, Al nghls reserved. #TTA438-3 tPicaF OB Baaverton OR "3 year warranty mcludes CAT,

CIRCLE 92 ON FREE INFORMATION CARD
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Here's an easy-to-build instrument for
calibrating radar speed guns. Simply set
the calibrator’s output to 25, 35 or 55 miles
per hour, and your radar speed-gun
should show the proper reading. A different reading indicates that
your speed gun is oul of calibration. The calibrator works by output-
ting a pulsed camer on either the X or K radar bands. The signal
appears to the radar gun to be the reflection of a speeding object.

Even if you have no need for a calibrator, this article is a good way to
learn about Gunn diodes and radar technology.

o famt WK - Speein TV o e Beusiead
1 B Barvad A o S
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NEXT MONTH

THE SEPTEMBER ISSUE IS

ON SALE AUGUST
BUILD A PLANT-WATER MONITOR
Keep your plants thriving.

TV SIGNAL SCRAMBLING
Our series continues

BUILD A STUN GUN
High-voltage generator

THE 4007
An indepth look at one of the most versatile CMOS IC’s.
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NEW!

Lower Price
Scanners

Communicatlons Electronics;
the world's largest distributor of radio
scanners, introduces new lower prices
to ceiebrate our 15th anniversary.

RegencyY MX7000-EA

Liat Price $699.95/CE ptice 5390 95/SPECIAL
10-Band, 20 Channal @ Crystaliass ® AC/DC
Fraquencyrange: 25-550 MHZ. continuous coversde
and 800 MH2z 10 13 GH2. continuous coversge.
The Regency MXT000 scanner 'ets you monitor
Militery, Space Sstellites. Government. Railroad.
Justice Oepartmant, State Department, Fish &
Game, Immigranon, Marine, Poice and Fre Depan-
ments. Broadcast Studic Transmiiter Links. Aero-
nautical AM hand, Aerc Navigation. Paramedics,
Amateur Radio, plus thousands of other radio
frequencies moal scanners can't PiCk up, The
Regency MXTOO0 1a Ihe parfec scanner 1o recewe
the exciting 1.3 GHz smateur radio band.

Regency® Z60-EA

Lis1 price $299,.95/CE price $179.95/SPECIAL
§-Band, 80 Chmnei ® No-crystal scanner
Bands. 30-50.88-108, £ 18-138, 144-174. 440-512 MWL
The Regency ZBD covers sl the public sendce
bands Pius alrcraft and FM music (or a total of
oight bands. The ZB0 aiso festures an alarm
clock and prigrity control as well as AC/DC
operation. Order lodey.

Regency® Z45-EA

List price §250.95/CE P¥ica §159.95/SPECIAL
7-Band, 45 Channs! ® Nocrysial scanner
Bands 3050 115-138 144-174, 440-512 MH2

The Regency 245 8 very similar 1¢ the Z80 mode|
lke1ed above however it does ndt have 1he commenr
ctal FM broadcast band The Z45, now &t a
spacial price from Communicationa Elecironics,

Regency® RH250B-EA

List price $674.30/CE price $320.9%/SPECIAL
10 Channai @ 25 watt TranzcelvBr @ Priority
The Regency RH250R s a ter-channel VHF land
maobila transceiver dasigned to cover any fre-
quency between 150 to 162 MHL Since this
radio is symhesized, no @éxpensive Crystals aré
needed 1O store upP 10 ten frequancies withou!
battery backugk All radios come with CTCSS tone
and scanning capabilities. A moOnhor and
night/day switch is also standard. This trans-
céiver even has a priority lunction. The RH250
makes an ideal radlo for any police or fire
depariment volunieer because ol its low cos!
and high performance. A 60 walt VHF 150-162
MHz. version called the RH600@ is availlable
for$454.95. A UHF 15 wat! version of this radlo
called the RU150B is also available and Covers
450-482 MH1. but the cost is $449.95.

NEW! Bearcat® 50XL-EA

Lisi price $199.95/CE price $114.895/SPECIAL
10-Band, 10 Channe! ¢ Handheld acanner
Bands 29.7-54 138-174, 408-812 MK2.

The Uniden Bearcat 50XL. is an economical.
hand-held $canner with 10 channeis covering
tenirequencybands Itfeatures Bkeyboard lock
switch to prévent accidental entry sand more.
Alscorder part # BPSO which s 8rechargeable
battery pack lor $14.95, a plug-in wall charger,
part # AD100 10 $14.95, acarryingcasepart #
VYCOO1 for $14.95 and also order optional
cigarette lighter cable part a PS001 lor$14.95.

Regency
RHZ80

NEW! Scanner Frequency Listings
The new Fox scanner frequency directones will heip
You find =l the Retion Your scanner can listen 1. These
new listings NGlude polce, lirs, gmbulences & rescus
squads. local government. privats police S08NCies.
ho3Pitais. emargency medical ChENNEIL news media
forestry radi BRrvICe. railt0a08, weather stalons, radio
common carriers, ATAT mobile tel#ohone. Ylilty com-
pamies, genarnl mobike racdhy service, maring fado
£ArvICa, laxi cab companes. [OW Iruck COMPAnWS.
truching companies, business repeatanl, busness IO
{simple s} federni government. lunersl directors, vet-
arinArians, buses. skTrart, sPace satellites, amateur
radhio, broadcasters and more. Fox requency listinga
feature call lgtier cross refarance &s wall as alphadel el
fisting by licanses neme. police codes and signais. AN
Fox directories are $14.95 each plus $3.00 shipding.
State 0f Alasha-RUD21.1; Stale of AriZona-RLO25-1;
Baltimore, MD/Washington, DC-RLG24-1; Bultalo, NY/
Erie, PA-RALODS-2. Chicago, 'L-RLO14-1; Cincinnati/
Dayton, OH-RLOOS-2, Cleveland, OH-RLO1 7-1; Cotum:
bus, OH-RLOO3-2. Dallas/Ft, Worth, TX=RLO13-1:
Denver/Colarado Springs, CO-ALO27-1; Datcolt, MI/
Windscr, ON-ALDD8-3. Fort Wayne, [NfLima. OH~
RLOO1:1; HawaivGuam-ALMH 5-1; Houston, TX-
RLO23-1: Inclanapons IN-RLD22-1; Kanzas City, MO/
KS-RALO11-2: Long Island. NY-ALO28-1; Los AnQeles,
CA-RLO18-1; Louisville/Lexington, KY=RLOO7-1: Mik
wiukes, WirWaukegan, IL-ALO21-1; Minneapolis/ St
Faul, MN-RLO1 (-2 Nevada/E Ceniral CA-RLO2S-1;
Oklahoma City/L awion, OK-RLDOS-2. Ovtendo/ Daytona
Brach. FL=RLO12-1; Pittsburgh. PA/Whae Q. Wy-
RLO29-1; Aochedter/Syracuse, NY-RLO20-1: San

Di CA-ALD1 B-1; Tampa/St. Petersburg, FiL=

Al 2; Toledo. OH~ALOO2-3 New edlicnd are being
added monthly. For amarea not Shown Sbove call Fox s
800-543-7892. In Ohio call 800-621-2513.

NEW! Regency® HX1200-EA

List price $369.95/CE price $214.95/5PECIAL
8-Band, 43 Channe! ® No Crystal scanner
Samrch @ Lockout @ Priorily @ Scan delay
Sidaill liquid crystaldizplay e EAROM Memory
New Direcl Channe! Access Feaiura

Benda 30-50, 118-130, 144-174, 408420, 440-512 mHE
The new handheid Regeacy HX1200 scanner 13
fully keyboard programmable for the uitimate in
versafility. You can scan up to 45 channels at the
same time Including 1he AM aircraft band. The|.CO
dispiay is even sidalit for night use. Order
MA-258-EA rapid charge drop-in Dattery Charger
for $84 95 plus $3.00 shipping/handiing. Includes
wall Charger, carrying case, beit ciip. lexlble
sntenna and nicad battery.

NEW!Bearcat® 100XL-EA

Lis! Price $349.95/CE price $203.93/SPECIAL
#-Bend, 16 Channel * Priority ® Scen Delay
Sasrch § Limit # Mold & Lockoul ® AC/DC
Fréquency range: 30-50, 118 (74 408-512 MH2
The workS's first no-crystal handheld scanner now has
8 LCD channel display wilh backight for jow ighl yse
and aircralt band covarage al the same low price_Sizeis
197 x 7w X 2N The Boarcer 1 00XL has wide frequency
Cover@ge that includes all public service bands (Low
High., VHF and "T" bands). the &AM aircrafl band. the 2+
meter and 70 cm ama1eur bands. pius mintary and
tederal govarnmant lrequenc ms. WOW._whar ¢ scannert
Includied in cur |ow CE prica is a sturdy cafrying casa
earphone. battery charger/AC adapter, six AA nrcad
battesies and flexizle antenna Ordar YOur sCaanar now.

Bearcat® 210XW-EA

List price §339.95/CE Price $209.95/5PECIAL
B-Band, 20 Channal & No-cryeial scannar
Automalic Waathar ® Search/Scan® AC/DC
Frequency range: 30-50, TA6- 174 406-512 MH2,
The new Bearcat 210x5W ks an advanced thind Qe neration
scanndr wilh great parformance at 8 low CE prce.

NEW! Bearcat® 145XL-EA

Liat price $179.95/CE price $102.,95/5PECIAL
10 Bentc: 18 charinel ® AC/DC @ Insiznt Weather
Frequency ranpe: 29-54, 138-174, 420-512 MHL

The Basrclt 145XL makés 8 Jreat (irst scanner. 115 low
coat and high performancelats you hear all 1he aclion with
the 1cuch ol a key. Order your scanner from CE today.

TEST ANY SCANNER
Test any scannar purchased from Communpicanons
Elsctronics” foc 31 days before you decuds 10 weel it 1 for
BNY realon YOU Ero not comPielely walislied, return it N
OOQINAl CONAItIoN wih &l parts I 31 aEYS. Jor 8 orompt
refund {less shiDpIng/ hEndkng chErges snd rebale credns

Regancy
Ragancy HX1200
MX7000
. . !
(&2 D!
P J
5 £ 3 /
-
e J
== il
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NEW! Bearcat® B00XLT-EA
List price $499,95/CE price §317.95
12-Band, 40 Channel & No-crysts! scanner
Priority conlrol & Ssarch/Bcan * AC/DC
Bandw: 29-54, T116-174, 406-512, 806-912 MH2
The Uniden BOOXL T receivas 40 channas i fwa Banks.
Scans 15 channsls por second Size 9W" x4%w= 2 12% "

OTHER RADIOS AND ACCEBSORIES

Panasonic AF -JB00-EA Shortweve recener. .. SLT905
ROUS5- EA Lo n REmMole Moun] Asdy: Detector | §123 95
MOS55: EA Uamten Vinot maurd Aadar Detecior $98 95
AOY-EA Liniden™Pasaport” sute Radar Detactor ... B230.93
BC-Wi-EA Baarcar Wanthge Mert™ 24995
DX1000-EA Beercar shortwiive recewiy SALE.. 834D 95
PC22-EA Uniden ramols mount CB traengcever ... 395 85
PCS5-EA Unidon mobsie mount CB ranscensr. .. B50.95
A1060-EA Aeency 10 channg scannes SALE.. . $8295
MXIO00-EA Aegency 30 channel scennes 19805
XL188-Ea Regency 10 channe! scanngs SALE _ B129.65
UC102-RA RepencrvHF 2 ch 1 Walt ranacesrss . . 312895
AHZISON-EA Regency 10Ch 25 Watt vHF trana. ... B328.85
RH400 8- RA Regency 10.ch SOWaTT VHFiring. .. 345495
R SOB-ILA Regency 10 channad UHF racdotwer . . B449.95
1405 EA Regency B amp reguisted pows: iupply . .- $56% 85
F1812-EA Ragencr 12 amp reg powes supily .. S168 95
MAZ 38- EA Orop-n charper for Hx 1000 L HX1200 ... 584 95
MA2S7-EA Ciphiette Ighier comd tor MX1200 ... . 519 98
MADTT-EA N-Cad battery paca for HX1200, $34 93

SMMXTOO00-EA Sve man tos MXTO00 A MXS000 . $19.85
SMMIIOO0- EA Servece man o Regency WDCO00 .. 515 95
B-a-EA 1.2 ¥V AAA WrCad battenas (bt Of foue 205
FB-E-EA Frequency Dueciony for Eamerr US A ... 512,95
FB- W- E A Floquency Drrectory ior Westerm LB AL, 512 95

ASD EA Aw Scan Diectory 1495
SAF-EA Survive Ragio Frequency Direciony, 11485
TG EA“ToD Secret” Regritry of U B Gowt Freq . 51495
TiC- A Techniques for intercephing Comm 114 8%
AAF-EA Rairoad frequency dieectony, 1t RS
CIE-E A Covan Intelioencl E'ect Egvesoroomung . 114 95

A8O A Magnat Mmauni MOobie BCaNNE Bntennd. .. $1% 00

ATO-EA Base wiaton scannar dnlenns . ....%53% 00
USBAMM: EA M8Q mowum VHFIUMF anl w/ 17 catie .. 53995
USAK-E& %" nows mourt VHF/UNF gat a 17 catde , $3500
USATLM-BA Truns M mount VHF/ UWF satecna ., . $3500

Aki$3 DO shipNg lor BB 4 CP 0N Ordered al e samc Hme.
Add $12 00 shiPAg Per Bhortwiel receiver.
Add 7 00 ghefng par scanngs 88 B 00 par sntenns.

BUY WITH CONFIDENCE

To gelthe {xstest delivery from CE ol any scanner,
send Or Phond your order directly to cur Scanner
Distnbution Center™ Michigen residents Olease udd 4%
sales 1ax Of suppty your tx LD number. Writlen pur
chase orders Me accedied lrom spproved Javemmaent
agencies and most well rated firms &1 & 10% surcharge
for nat 10 bANND. All sales are subiect to aveilability.
acceptance and verification. Al sales on scceIsones
are final. Prces, termu Mt s pacificahions are subject 1o
change withoul n0tICe. Al prices sfein UL S dolars Out
of srock kems will be placed on backorder sutomaticaly
unless CE i instructed dilletenty A $5.00 saditional
handiing tee will be charged ke all orders with a
merchandsse total under 5530 00 Smomants are FO.B
Ann Arbor, Michpan. No COD'L Most products thal we
t¢ll have & manuiscturer's warranly Free copies Of
willrrgnis on Thete ucls arg &vailable paor to
purchase by writing to CE. Non-certitied checharegulre
bank clesrance Not responsibla for typoglaphical effors.

Mail ordars lot CoOmmunications Electron-
ics” Box 1045, Ann Arbor, Michigan 48106
U.S. A Agd $7.00 per scannerior U.P.5. ground
shipping and handling in the continental U.S.A.
For Canada. Puerto Rico, Hawali, Alaska, or
APQ/FPO delivery. shipping charges are three
times continental UL S. rates. If you have s Visa
Master Card or DIscaver Card. you may call ang
place a credit card order. Order tol-iree In the
U $. Dial 800-USA-SCAN in Canada. order toll-
free by calling B00-221-3475. wWU| Telex any-
time, dial 671:0155. If yOu are Qutside the U.S.
orin Michigan dial 31 3-973-BB88. Order loday.
Scanner Distribution Center™ and CE 10008 are rrade-
marks of CommuniCatons Electncs Inc.
1 Baarcal M8 regn)ered tragemirs of Unin Coporation.

1 Regency u & registereq irademan of Eiectronics
nc. AD a051588-EA2
Cop¥yrignte 1988 Com b Electranics Ing,

Forcreditcard orders call

1-800-USA-SCAN

Al COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division

A0, Bos 1045 O Ann Arbor. Michigan 48 108-1043 U5 A
CellBOO-USA-SCAN or outside U.5.A.313-973-0888
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WHAT’S NEWS

AM-stereo maker believes
Motorola vielates FCC rules

kahn Communications, Inc., a
Westbury, NY manufacturer of
AM-stereo transmilters and re-
ceivers, has filed a complaint with
the Federal Communications
Commission, requesting an inves-
tigation of possible violations of
FCC rules by the Motorola Corpo-
ration.

Kahn Communications is a com-
pelitor of Motorola. A substantial
number of AM-stereo broadcast
slations in the United States, Can-
ada, and Mexico make use of Kahn
equipment,

The complaint was based on
measurements of the Motorola
equipment, which showed that it
exceeded the prescribed band-
width, and also on a statemen! that

appeared in a brochure bearing
the Motorola logo. That passage in
question reads: "It is possible to
force the system to exceed the
FCC bandwidth limits...by a few
decibels.” FCC rules stale that the
transmitled signal must meet the
occupied bandwidth specifica-
tions “under all possible condi-
tions of program modulation.”

Motorola’s type acCeptance,
says Kahn, was based on an ap-
plication that shows measure-
ments up to only 75% modulation,
and at frequencies not exceeding
5,000 Hz. While those measure-
ments may account for the accep-
tance of the Motorola application,
they cannot possibly be consid-
ered to represent "all possible
conditions of modulation;” broad-
casters modulate up to at least
100% and to 15 kHz.

Kahn Communications has re-

Unique electronic device

A device that will keep people
with heavy sweating problems of
the hands, feet, or underarms dry
for periods of up to six weeks has
been announced by General Med-

NO SWEAT with Drionics irom General Med-
ical. That device is claimed 1o slop perspira-
tion lor up lo six weeks.

can curb perspiration

ical Co. (1935 Armacost Ave., Los
Angeles, CA 90025}.

Excess perspiration has long
been an awkward social problem.
In electronics and other high-tech-
nology industries it can also cause
professional problems—in some
industries people who perspire
heavily are being banned from
many production positions be-
cause they present a possible
source of Contamination.

The device, called the Drionic,
consists of two metal plates that
are placed close together but are
insulated from each other. A mild
electric current passes from one
plate into the skin and from the
skin inlo the other plate. The cur-
rent tends to inhibil the action of
the sweat glands in the skin, es-
sentially plugging them for peri-
ods of up to six weeks.

The Drionic is available by pre-
sCription only.
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quested that—if the FCC confirms
the violations—Motorola’s type ac-
ceptance be revoked. Thal would
require all slations using Motorola
equipment to discontinue stereo
broadcasting and would also re-
quire Motorola to immediately
cease marketing the broadcasting
equipment in question.

Amaleurs man superstation at
Vancouver World’s Fair

A state-of-the-art amateur sta-
tion is one of the features of Expo
86, the World's Fair of Transporta-
tion and Communication, held in
Vancouver, British Columbia, Can-
ada from May 2 to October 13 this
year, The station is in the main hall
of the Canada Pavilion, which is
dramatically located in a spec-
tacular harbor setting linked 1o the
rest of Expo by a rapid-transit “Sky-
Train.”

The station operates on all
bands, from 1800 kHz {160 meters)
through 1.2 GHz, and in all modes,
including SSB, Cw, RTTY, AMTOR,
Packet, FM, ATV, and SSTV. The
station’s call sign is VEZEXPO. Op-
eration is from 10 am to 10 pm local
time daily; it should provide an
inteéresting introduction to ama-
teur radio for many of the more
than 13 million visitors expected at
Expo 86. A computer system that
permits the public to ask ques-
tions about amateur radio is also
featured.

Station VE7EXPO is manned en-
tirely by volunteer amateur oper-
ators, providing not only a massive
public-relations opportunity for
ham radio, but an information
center for many non-local ama-
teurs. Local repeaters on 146.94,
224.30, and 443.525 MHz are
monitored. Visiting hams who
wish to take part as a group or to
arrange contacts for special events
may reach the VEZEXPO Amateur
Radio Society at 202-13640 &7 Ave.,
Surrey, BC, Canada V3W 6X5. R-E
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RADIO-ELECTRONICS

VIDEO
NEWS

DAVID LACHENERUCH
CONTRIBUTING EDITOR

¢ Upsurge for VHE-C. It now appears that
virtually the entire VHS group will embrace VHS-
C, the miniature version of the the VHS standard,
as a weapon against the 8mm-video system
offered by Bony, Kodak, and others. To date,
Matsushita { Panasonic and Quasar), Hitachi,
Mitsubishi, Sharp, Toshiba, and Zanith, as waell as
JVC, the developer of both VHS and VHS-C, ars
backing the format. The action of that group of
Japanese manufacturers came in response to
pressure from JVC, which warned that adoption
of the 8mm format by videocassatte recordar
manufacturers would deal a serious blow to the
dominant VHS system.

Sony insists Bmm is the format of the future,
and that it will eventually replace both VHS and
Beta. The VHS group, on the other hand, sees
8mm as a threat only in the combination camera-
recorder, or camcorder, field. The new, super-
miniaturized VHS-C camcorder with the added
extended play mode {one hour per cassette) is
their answer.

1t will be soma time hefore we know which side
is correct. Indeed, the Industry continues to
wonder just how big the camcorder markest really
is. The VCR came to prominence as the result of
its time-shift and movie-showing capabilities. Its
viability as a home-photography medium is yet to
be proved in the marketplace.

¢ Movies for 8mm. If 8mm video 18 indeed
the all-purpose videccassette medium of the
future, as Sony insists, it will need pre-recorded
material. Sony and Eastman Kodak have long
been wooing the movie people to put their
products on 8mm, and finally they have met with
some success. Sony has reached agreement with
Paramount Pictures and Kodak with Embassy
Home Entertainment to release soma of their
more popular fllms on 8mm, to retail al about
£$30.00.

Although initially there will be relatively few
films available, both film makers have agreed to
release mors movies in the future, and both Sony
and Kodak are using these new agreements as
pump-primers to lure more programimers into
the 8mm medium.

¢ Happy VCR owmaears. In the 10 short years
it's been on sale, the VCH has seemingly become a,
household necessity. A new survey by the
Elactronics Industry Association (EIAY) agked
2,749 VCR-owning families what they'd do if their
recorders should fail “beyond repair” About 95%
said they'd buy another

Based on that response, and the responsibilities

to 1ts other questions, the survey indicated that a

large replacement and second-VCR markat, is
developing. 8ome 37% of all households surveyed
said they planned to buy VCR's in 1986; that
included 41% of non-owners and 32% of those
who currently own VCR's. Some 17% of VCR
owners bought a second machine in 1985.In a
typical week the average household uses its VCR
for 8.1 hours of recording and 9.3 hours of
playback. {(The playback of purchased or rental
prerecorded videotape accounted for the
discrepency between those two figures.}

About 7% of VCR's receive service in the first

year after purchase, 43% within the first &
yeara—but 38% of all repairs were mada without

charge to the ownaer, presumably because the
units were under warranty.

Of the VCR's requiring sarvice, head cleaning
was the moet common reason (cited by 32% of
VCR owmners), followed by repair of the rewind
mechanism (by 15%), head replacement (by 11%)
and gudio repair (by 9%).

¢ Btereo-TV survey. Another survey, this one
by the Natiohal Agsociation of Broadcasters,
queried 200 TV stalions that are broadcasting
with multichannel TV sound. It found that 74%
were broadcasting network stereo programas,
averaging nine hours weekly; 63.5% were
broadcasting syndicated stereo programming,
averaging 5.1 hours; and 47% were putting on
their own local etereo programming, averaging
5.6 hours.

On the other hand, the survey found that only
8.5% of etations were making use of the
Secondary Audio Program (SAP), although
another 16.6% said they planned to start using
SAP “in the near future." The Most cornmon
application of SAP was for bilingual programming.
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What Pomona knows about cable
assembilies would filla book.

At Pormona Electronics we have assigned top priorities to the design
and development of patch cords and cable assemblies. We know how
important these quality products are to our customers.
Simply stated, our philosophy is to do whatever has to be done to
make more and better interconnecting electronic test products. So we
can make the professional life of the design engineer a little easier ) s WP
In our 1986 General Catalog you'll find almost 250 different i A—é >
variations of patch cords and cable assemblies with an almost 4 '
endless variety of connector combinations, lengths and cable 19 ™
or wire characteristics. Cable breakouts are included too. ® 7
Of course, new items have been added again this year. _ -
Here’s how to get your copy of our 1986 General o 2
Catalog: Just circle the reader service number : a
below; call us at {(714) 623-3463; write us at
ITT Pomona Electronics, a division of ITT
Corporation, 1500 East Ninth Street, PO. ~_‘.‘§$."_-'
Box 2767, Pomona, Califomia 91769, fre s -
Qur products are available '
through your favorite electronics
parts distnibutor.

e

ITT

Pomona Electronics
CIACLE 101 ON FREE INFORMATION CARD
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SIMPLE STROBOSCOPE
Please print the circuit details for a

simple hand-held strobe light that
can be used for checking the speed
of a lurntable. Dealers in my area
don’t stock a useful strobe.—R. ). E.,
Delta, OH.

Here's a sirohoscope you can
throw together in a few minutes.
You can use a commercial neon-
lamp tester or you can assemble
your own by wiring a 220K resistor
in series with an NE-2 lamp and a
117-volt line cord. For convenience
and safety, assemble the compo-
nenis in a plastic tube; the barrel
of an old felt-tip or ball-point pen
will serve nicely.

If your turntable has

stroboscopic markings around its
perimeter, you're all set. Other-
wise, cut out the disc shown in Fig.
1 and mount it on a piece of stiff
cardboard. Our disc has markings
for RPM’s of 33%, 45, and 78, and it
can be used in both the U. §. and
Europe, because it contains sepa-
rate sets of bands for both 50 and
60 Hz.

Apply power to your turntable
and hold the neon-tester near the
band of interest. The markings on
the disc should appear to be sta-
tionary, or very nearly so. Use your
turniable’s speed control to adjust
speed so that the markings appear
perfectly still. That's all there is to
it!

WWWW americanradiohistory comm

WRITE TO:

ASK R-E
Radio-Electronics
500-B Bi-County Blvd.
Farmingdale, NY 11735

COMPOSITE VIDEO FROM RGB
INPUT
Is there a simple circuit for deriving
a composite-video signal from a
computer’s RGB output? I’d like to
feed lhe composite signal into a
VCR.—R. W, L., Pittshurgh, PA,

The MC1377 color-television
RGB to PAL/NTSC encoder IC from
Motorola should give you a good
start. It generates a composite TV
signal from baseband red, blue,
green, and sync inputs. [t is ideal
for encoding signals from color
cameras and graphics generators.
It appears that all you must do is
provide a source of composite-
sync signals that will be combined
with the encoded video to pro-
duce the composite-video output.

| haven't located an IC to gener-
ate the composite sync; perhaps a
reader can help. In the meantime,
you might experiment with using
an old TV set as a sync generator.
Some of the older tube-type mod-
els had excellent sync separators.
Horizontal and vertical sync sig-
nals stripped from an off-the-air
TV signal should be more than sta-
ble enough for your VCR.

For a copy of the MC1377 data
sheet and information on the avail-
ability of the IC, write to Motorola
Semiconducior Products, £.0. Box
20912, Phoenix, AZ 85036.

BALUN FOR TV RHOMBIC

I am using a rhombic antenna to re-
ceive two TV stations. Reception is
good but { believe that it will im-
prove if | improve the match be-
tween the antenna and my 300-ohm
transmission line. How do you make
a balun that matches a 600-ohm an-
tenna to a 300-chm line?!—T. P. L.,
Sturgis, SaskatChewan.

The balun will be a quarter-wave
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section of transmission line having
a characteristic impedance equal
to the square root of the product of
the two impedances it is to match.
In other words,

Zs = VZaxZ,

where Z is the Impedance of the
balun, Z, is the impedance of the
antenna, and Z is the impedance
of the line to the TV set. So:

Za V3% 600 = 425()

The characteristic impedance
{Zo) of an air-insulated (open-
wire) parallel-conductor line is:

Zo = 276log (b + a)

where b is the center-to-center
spacing between the conductors
and 2 is the radius of the conduc-
tors. Also, b and a must be mea-
sured in the same units.

To solve the equation, you'll
need a wire table and a table of
common logarithms. Foryour spe-
cific case, you can use 14-gauge
wires spaced 1% inch apart, or 12-
gauge wires spaced 1% inch apart,
10-gauge wire spaced 2 inches
apart, or ¥%-inch tubing spaced 42
inches center-to-center.

What is the quickest, most
cost-efficient way to service TVs,

VCRs and home computers?

Sams PHOTOFACT and COMPUTERFACTS

For 40 years. Sams FHOTOFACT has been the preferved source for television
service dats. Today. Sams is the preferred source for VCR. computer, and computer
peripheral service data. Why? Because Sams service data is accurate. reliable,
provided in a consistent format, and available &t & very reasonable price. With morc
than 150,000 differenl models. you can depend on Sams to have the service data

you nesd.

Sams works from actual production models, disassembling each unlt and testing
each board. Every component location. every circuit track. and every waveform ls
checked and rechecked. Sams exclusive time-saving features let you do repairs

quickly, without guessing:

* CAD-Generaled Schematics — our computer-

RADIO-ELECTRONICS

—
(=]

To order call

800-428-SAMS

Ask for operator 831

In Indiana call 317-298-5566

aided design system gives you clear, readahle
data in Sams Standard Notation format.
GridTrace™ — a “roadmap” grid in our circuit
board photos for casy parts location and
identification.

CircuiTrace® - heips to pinpolnt circuil
location saving tracking time.”
Troublcshooting Tips — solve problems
without trial and eryor.

Easy-Read Waveforms — clear reproduetions
of actual waveform pholos show you exactly
what your lest waveform should look like.
Replacement Parts Cross References — save
costly and time-consuming trial and error.

At 59.95 for PHOTOFACT and $19.95 or $39.95 for COMPUTERFACTS you receive
all the data needed to service your equipment.

| To order tha servive dta you need call $00-428 SAMS or visit your

Hese's jusi a few of the

local electransc distnbutor or cormputer store I brands covered:
| For & complele listing of Sams PHOTOFACT and | PHOTOFACT
COMPUTERFACTS coverage send B3.00 |Product £22505] snd | Curtis-Mathes®
you'll receive a FREE bock catalog litling Sams electronic and
computer books | Magnavox®
| Name 1. I Panasonic®
| ¢ I RCaA®
| S Sears®
i Addres _ |  Sony®
1 = JE— | Zenith®
Siate I COMPUTERFACTS
I Daytime Teleph No. Amdek®
' &
| 0 6t my crodtit Cara 0 visa O mc 0 4 | Appte L,
| FRPTEEEREL L] BITELY -t
1 | 1 L] l EPSOn
Accouni Na Exp. Dale L}
| P iBM
| 5 " {required) l Okidata®
I Chech or money order enclosed. Make checka paysble 1o Howard I Radio Shack®
I W Samy & Comlhll this form with paymeni 1o Howard W. Sams & I
| Co, Depl DM + 4300 West Gdnd Sireet » indunspolis. [N 46268 l

Prices subject 1o change without notice.

SAMS =
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The balun should be one-
quarter wavelength long at the de-
sired frequency. Allowing for a ve-
locity factor of 0.90, the quarter-
wave section will be 2656/f inches,
where fis the center frequency of
the desired channel {in mega-
hertz). The section will be approx-
imately 41inches for alow-band TV
rhombic, 14.25 inches for a high-
band rhombic, and 4.25 inches for
a UHF rhombic.

If you want to build either a sin-
gle- or a multi-channel balun, Fig.
3-b and Fig. 3-c should give you a
few ideas. You'll have to use
spacers of some sort to hold the
conductors apart. The spacers can
be cut from any suitable insulating
material such as fiberglass, poly-
styrene sheets, rods, or tubing,
bamboo rods, or wooden dowels
that have been waterproofed with
several coats of shellac or poly-
urethane varnish. The wires can be
passed through drilled holes or
laid in slots cut in the spacers.

Thessize, weight, and strength of
the spacers, as well as the wire di-
ameter are interrelated. Spacers
that are too heavy can stretch the
wires or cause them to break in
bad weather. Similarly, large diam-
eter conductors will soon snap
spacers that are too light. One
good combinatlon is to use 14-
gauge wire for the conductors and
spacers made from Y-Inch dowels
or plastic rods.

For a single-frequency balun,
the distance between spacers is
not critical, but there should be
enough spacers so that the wires
do not change position as the
transmission line sways in the
wind.

A muiti-frequency balun is more
difficult to build. The space be-
tween the wires will be difficult to
hold unless you put spacers about
an inch or so apart. Even so, it may
be hard to hold to an exponential
curve.

S0, you may do as one transmis-
sion-line maker did in the early
days when TV stations were few
and far between, and most TV
viewers were DX’ers, Take a sheet
of acrylic plasti¢ or polystyrene
that is about ¥ inch thick, 6 inches
wide and 55 inches long. Lay out
the exponential curves and anchor
the wires along them with a heavy
application of plastic cement. R-E
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thing that's new in elec-
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Heath Company

Dept. 020-444

Benton Harbor, Michigan 49022
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RADAR DETECTOR
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QUALITY!

it

Super sensitive! Alerts you to
radar up to 5 miles away!

s SENSITIVE! Proven int lab tests to be as
good or befter than Escort, Cobra and
Whistler models costing up 10 twice as
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o COMPACT! Just 34" X 19" x 34"

s HIGHLY SENSITIVE! Superheterodyne
chrcuitry.

* MORE RANGE! Detects Innge signals
and hand-held pulse radar

# HIGHLY SELECTIVE! Faise alarms are
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= DOUBLE ALARMS! When radar 18
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a buzzer.

s LOUD ALARM! Can be heard above
trathic nose.
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TESLA SYMPOSIUA

This is to inform your readers
that the 1986 International Tesla
Symposium will commemorate
the 100th anniversary of Nikola
Tesla's first U. §. patent; the patent
was for an electric arc lamp. The
symposium wlll provide a forum
for the review and exchange of
ideas pertaining to the many con-
cepts that Tesla developed and
patented. Topics to be discussed
include: Tesla’s life and times;
electromagnetic theory; the tesla
coil and high-voltage power-sup-
ply design; electric power genera-
tion and transmission; radio and
telecommunications; lightning,
weather and geophysical phe-
nomena; ball lightning; nucleur
fusion containment; Tesla turbine
technology; curl-free magnetic
vector potential (the ability to pen-
etrate Faraday-shielded systems;
see “Gravity Waves?” in the April
1986 issue of Radio-Electronics for
more informatton); Ampere-Neu-
mann theory of conduction in
metals; aerospace and defense ap-
plications; social implications of
Tesla technology.

The symposium will be held
from July 30 to August 3, 1986 at
Colorado College, Colorado
Springs, CO. For additional infor-
mation contact The International
Testa Society, 330-A West Uintah
Street, Suite 215, Colorado
Springs, CO 80905-1095.

TOBY GROTZ, CHAIRMAN
1986 International Tesla Sym-
posium

CGRAVITY WAVES

This letter is in response to the
article, “All About Gravity Waves,”
by Gregory Hodowanec, in the
April 1986 Radio-Electronics. | read
that article with interest. Careful

WwWww americanradiohistorv comm
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scrutiny and further research has
led me to some very basic dis-
agreements with the author.

If the cosmology described is in-
deed a true representation of real-
ity, then several questions arise:

1. If the edge of the universe is a
perfect reflector, and if the sum
total of the background flux in the
universe gives rise to the back-
ground microwave temperature of
3° K, then, because of the multi-
tude of fusion and flssion reac-
tions in the universe at all times,
the background temperature
should be increasing. No evi-
dence of that rise in temperature
can be proven at this time.

2. Which type of monopole does
the circuit described In the article
measure?! There are two known
types of monopoles: positive and
negative. Due to the alignment of
Ct in the input, the Circuit detects
positive monopoles.

The basic flaw in Mr. Hodo-
wanec's theory is that, because he
has chosen an inverting circuit,
the output is 180 degrees out of
phase with the input. He is, there-
fore, actually measuring “anti-
rhysmons.”

After building the device and
performing rigid tests, the data
was examined by several col-
leagues and me. The data was as
described in the article, However,
when two such circuits were built
and placed some distance apart,
and the two outputs were exam-
ined on a dual-trace oscilloscope,
the modulating waveforms were
not the same. That indicates that
Hodowanec’s measurements were
off, and that the monopole gravita-
tional waves are in a much smaller
grid pattern than he described.

Those findings, along with the
work done in Rohnert Park and
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SCOPE 32 DIGIT LCD

. MINI-METER
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i ! u 0.5% DC accuracy
- 4 a 6 Funclions, 19 Ranges
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& Test leads included
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CAPACITANCE J
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B Lowest Prices 18
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69 Transistor measurement  Includes logic level detector, 62
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32 Digit Capacitance Meter c:pac,tavrl.ce and con&&’mance 8 functions. 37 ranges.
B ra es with full scale values 1o 2000 uF measurement. ' t'rj\graa:ance rmeasurement
EATURES + Broad test range - 1 pF to i
2000 uF ¢ LS| circut prowides high 3'2 Digital Muitimeters
reliabilty and durabilty ¢ Lower power FEATURES = DC Voltage 100 uV - 1000 V = AC Voltage 100 u¥ - 750 V * AC/DC Current
consumphon s Crystal ime base 200 uA - 10 AmpSs » Resistance 20 Megohms » Capacitance (DVYM 636/638) 1 pF - 20 uF
* Protected from Charged capacitors * Overload Protection * Auto-decimal LCD readout * Polarity indication ¢ 300 hour
» Frequency range - 800 Hz to B Hz battery e with 9V transistor battery » Low battery indication
- 3 Servica & Shipping Charga Schedule -l
ASK FOR FREE CATALOG ; g (=
Money orders. checka accepted. C.0.D.'s require 25% deposl. e et Lnced ol Lo W Ly
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ToII Free $251509 e | 8
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The NutriWheat

Diet Program:

Rational and Extremely Effective
Program for Weight Loss and

Management.

NutriWheat is 100% Natural High Protein and Fiber Food deuelped by-one of 4 Famc;us

A

- |

Food Research Technoloaists chosen by NASA to develop Food for the Space Program.
The NutriWheat Diet Program Succeeds For Several Reasons:
M [t's easy not to cheat. Because it's made with expanded high-fiber whole wheat, it will fill you up without

filling you out. Hunger won'’t be a constant temptation.

Who Developed
NutriWheat? Dr, Arnald

B You will not stop eating, but will'start eating in a smart, balanced way — a way that will help you amive at

our perfect weight and stay there forever.

M The program will satisfy your basic nutritional, physical and appetite-related psychological needs, including
the need for variety, for biting and crunching — even for snacking. NutriWheat has been called the
“ultimate munchy” — a crunchy, tasty snack food that's actually good for youl!

W Not only is NutriWheat wholesome — it's delicious! It's low in sodium, contains no sugar, and comes In
six flavors: apple cinnamen, sour cream and onlon, original (malt}, chocolate, peanut, and barbeque.,

B The program Is natura! and safe — you can stay on It as long as it takes to meet your weight loss goals,
and then continue to eat NutriWheat as 2 wholesome lifetime snack food.

B Spicer’'s MicroBalance Supplement was uniquely
formulated to contain an optimal balance of all
essential micro-nutrients makes this program
nutritionally complete.

M The Diet: The program was designed for the dieter to

set a welght reduction goal, then progress toward it at
a safe pace which is in tune with his or her size,
metabolism and nutritional requirements. When you're
ready to start, all you do is replace two of your three
meals with one 1 oz. pack of NutriWheat. Your third
meal should be selected from the suggested meal plan
provided, all of which contains approximately 800
calories, Depending on your body size and metabolic
rate, it may be advisable to take more or even fewer
NutriWheat packs than the dally suggested two. A
300 Ib. ex-linebacker will obviously require more
NutriWheat than a slightly overweight ballerina. By
all means, if you become hungry, have another pack.
i i Importamt that anyone wishing to start a diel program conault bis or her physician }

o &

Spicer a world renowned
research scientist, educaior,
author, lecturer and one of

the most esteemed inven-

tors of our time, His cause
is to improve our way of
life with better nutrition,
solutions for obesity, and
solutions for common
health threats.

His long list of
achievements include:
development of artificial blood plasma, artificial glycerine
and a quinine substitute. He was also @ major contributor to
the NASA food for space program, and patented the impor-
tant process of converting starch to protein in order to fight
malnutrition in the third world.

Nutri Wheat represents the achievernent of Dr, Spicer's
goal to return to basic, time-tested nutritional truths and
marry mon’s physiology 1o the finest food available today.

END
(s)RDE.H TO: h) 260 Motor Parkway, Hauppauge, NY 11788

JPieasesend me ___ Case{s) of NutriWheal {2 week supply 34
packagea) al $49.95 per case.

Add $4 .50 shipping charge lor each case. Total
i Please send mea __________ Bottlela) of MicroBalance Supplement

{1 month supply) a1 $19.95 ea.

Add $1.00 shipping charge lor each hboitle. Total

[} My Check or Money Order s Enclased.
|C} Charge My Credit Card Viea
Card #
Signature

Telephone: {_________}

Name

MauterCard

Address -
City __State_________Zip

Phone Orders Call Tol FREE out of stare ~ 800-645-9152
NYS Toll FREE  B00-B32-1446 ext. 42

i Amex

Exp. Date_____________
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Santa Rosa by Professors Frank
Nance, Brian Ekias, Jay Johnson,
and John Macri support the hy-
pothesis that, in order to prove
Hodowanec's theories, not only
must the logical complement be
proven, but the entire concept of
1/f noise must be disproven with-
out any doubt.

Further thought leads to the
idea that gravitational waves can
be transmitted and that they ¢an
be modulated 10 produce intel-
ligent signals instantaneously at all
places in the universe at any time.
That would solve many of today’s
communications problems and
would open up an area of inter-
galactic monopole gravitational-
wave propagation theory. Among
the questions to be discussed are:
what would the antennas look
like? what kind of atienuation
takes place at various distances
from the antennat The antenna, of
course, would be called a “Mo-
nopolic Rhysmoni<c Gravitational-
wave Transducer.”

| hope that my research has shed
some light on the weighty topic of
gravity waves. Remember that the
difference between brilliant and
crazy i5 often no more than the
Nobel Prize.

Jim STERN
Petaluma, CA

While rhysmonic cosmology
does not deny that the microwave
background temperature of the
universe could increase (or de-
crease} in time, it should be re-
membered that in terms of
rhysmonics that radiation pro-
cesses in the universe are 1) rever-
sible to some extent, in that
radiation could create new parti-
cles and thus “freeze” some radi-
ant energy back into mass, and 2}
electromagnetic energy “de-
grades” to a cooler temperature in
the process of propagating in this
universe. Therefore the universe
could reach an equilibrium state
and remain there for eons.

Simple audio stereo-type lests,
using two detectors (operating un-
der similar electrical conditions)
will demonstrate a large measure
of correlation between the detec-
tors. Since the detectors have a
fine “pencil-width beam re-
sponse,” they can detect other
effects when widely spaced. A

continued on page 20

STUN GUN

EQUALIZER

* Tha uttimate non-lethal detense
Weapon.

* In five seconds can bmmobilize your
attacker, even through heavy clothing.

* Discharges over forty thousand volts
of elecincity from a ning volt nickel-
cadmium batiery

+ §39.85, Mass 5% sales 1ax, $3.00
shipping and handling.

1-800-522-2636
FOR ORDERS ONLY

617-871-S611
FOR INFORMATIOMN

Cameo Enterprises, Inc.

P.O. Box 63, Accord, MA 02018
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upgrade your micm-Froceuing skitls |

with the new Micro-Professor 1P,

The MPF-1P fratures:

* extensive softwate support

* more buyilt-in memory

* improved keyboard

® [arger display [
Three tutorial guides help cover all
capabilities. The ides} training rocl!
MPF-tP will deliver you into the growing |
world of micro-processing. Invest now!

Plus-FREE GIFT Only 5199.95

Check thia box for FREE
280 Microprocemor
Mrogramming and
[nterfacing textbook =hen
you ordee within 7 Jivs. Dept
$16.94 salur, {Iniede 3326 9th Ave N.E.
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or immediate action call TOLL FREE:
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TPl otfera equivalents
{o all makes of probes Inciuding

moduiars. al savings up to fitty percent.
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Siender, flexible cables are easier {o handie
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|
TEST TFl
PROBES, INC.
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CIE MAKES THE
WORLD OF
ELECTRONICS
YOURS.

oday’s world is the world of electronics. with what you know, a little or a lot, and you go
To be part of it, you need the right kind of wherever you want, as far as you want. With CIE,

training, the kind you get from Cleveland you can even earn your Associate in Applied
Institute of Electronics, the kind that cantake you  Science Degree in Electronics Engineering
to a fast growing career in business, aerospace, Technology. Of course, you set your own pace,
medicine, sciénce, government, communica- and, if you ever have questions or problems, our
tions, and more. instructors are only a toll-free phone call away.
Specialized training. The first step is yours.

You learn best from a specialist, and that’s CIE. To find out more, mail in the coupon below. Or, if
We're the leader in teaching electronics through you prefer, call toll-free 1-800-321-2155 (in Ohio,
independent study, we teach only electronicsand ~ 1-8(0-523-9109). We’ll send a copy of CIE’s
we’ve been doing it for over 50 years. Youcanput  school catalog and a complete package of enroll-
that experience to work for you just like more than ‘ment information. For your convenience, we’ll

25,000 CIE students are currently doing all try to have a representative contact you to answer
around the world. your questions.
Practical training.

: c .. s l—_ Cleveland Institute of Electronics
You learn best wlthgractwal 1ralmng, so CIE's c l E 179 East [hh §1 . Cleeland. Ohso 44l
Auto-Programmed® lessons are designed 10 take | yes [ yantto get staned. Send me my CIE school catalog including
you step-by-step, principle-by-principle. Youalso | detailsaboutthe Associate Degroe Program. | am most inierested In:

get valuable hands-on experience atevery stage 1 P 0 m:m:fx‘i‘i‘;‘“y sl
with sophislicaled electronics tools CIE—dCSIgned robotics/automation broadcast engincering
for teaching. Our4K RAM Microprocessor other
Training Laboratory, for example, trains you Prim Name =
to work with a broad range of computers ina Address \p
way that working with a single, stock computer cn e
Slmply Can’l . Ape Arca Code: Phoms No
Personalized training. Srvida A e L MAIL TODAY!
You learn best with flexible training, so we let you OR CALL TOLL FREE )
choose from a broad range of courses. You start 1- 800_ 3 21-2 ] 5 5

(in Ohio, 1-800-523-9109)
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MEGURO

MADE IN JAPAN

32-DIGIT AUTORANGING
MULTIMETERS

MDM-1180 MDM-1181 MDM-1182

oY WG *port
53995 6595 55385

FEATURES:
s Automatic and Manual Ranging Seilectable
{except currént measure.)
sLarge and High Contrast LCD
*Custom and Power Saving ICs:
500 hours on just two AA-Baltteries
sAccuracy (DC Voit): MDM-1181 0.19%,
MDM-1182 0.25%, MDM-1180 0.7%
=Data Hold Function (MOM-1182 oniy)
*9 Measurement Functions
*2 AA-size Batterigs, Safely
Measurement Leads and Fuse Included

*ONE YEAR WARRANTY
*QUANTITY LIMITED

PLEASE ADD FOR SHIPPING AND
INSURANCE

$39.00-$250.00: $4.50/$251.00-8600.00: $6.50

$601.00-8750.00: $8.50/$751.00-$1,000.00: $12.50

$1.000.00 and more: $15.00

WE ACCEPT ONLY MONEY ORDERS OR
CHECKS TO SAVE YOUR COST.
PLEASE ADD 6.5% FOR TAX (CA ONLY)

RADIC-ELECTRONICS

HI-SHURE CORP. |

TOLL FREE 1-800-222-7798
1050 E. DOMINGUEZ ST.
CARSON, CA 90746
(213) 637-1863
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more definitive correlation experi-
ment can be performed with two
detectors, A and B and a CMOS
switch. The switch is used such
that detector A is switched on by a
pulse from detector B and vice ver-
sa. The oulputs are fed to a dif-
ference amplifier. Under such
conditions, full correlation be-
tween the 1/f signals would result
in no output from the difference
detector. In practice, somewhat
less than {full correlation is seen
due to the extreme resolution of
the detectors, and the highly ran-
dom nature of the gravity waves.
Gravitational signal communica-
tions are closer than you think.
Feasibility on a laboratory scale
has already been demanstrated by
the authar.—Gregory Hodowanec

EGO BUSTER

The April 1986 issue of Radio-
Electronics was an ego buster. |
think | was had three times. Always
liking physics, | read the article
about gravity waves with great in-
lerest, because the ideas dis-
cussed there seemed in line with
rumors about transmitting signals
with curved transmission patterns,
and other rumors about high-volt-
age capacitors (with electronic
bleeder circuits) that re-charge to
a high vohage after being dis-
charged. The explanation of the
latter phenomenon is dielectric
absorption {DA), true cap leakage,
and the effect that the sea of 60-Hz
electromagnetic waves we live in
has on the plates of the capacitor.

The article about co-photon ab-
sorplion at first had me untii | re-
membered my blow-up-the-uni-
verse theory, which states that if
light has infinite mass, then if you
could stop light dead In its tracks,
you could release infinite energy.
One could point to black holes,
but to learn the history of astrono-
my you see that it has been been a
comedy of errors as formulae were
developed to describe the mo-
tions of the stars and the planets.

Our universe is amazing and |
believe thal the universe has a me-
dium faster than light.

Thinking about gravity was inter-
esting. Force = Mass X Accelera-
tion. P = IXE, P = [2R, E = MC2.
It's truly amazing.

W. WEST
Minneapolis, MN
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103 PROJECTS FOR ELECTRONICS EX-
PERIMENTERS. Scft cover; 308 pages of
practical. proven plans for the slectronics
hobbyist...circult®, converiers, amplifiers.
synihesiZers, optoelectronics, power sup-
plies and more. Wiitien and designed by For-
resl M. Mims. [11. 12491 $11.50 plus $1 postage
In USA. ELECTRONIC TECHNOLOGY TO-
DAY INC., PO Box 240, Massapequa Park,
NY 11762-0240.

CALL NOW
AND
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YOUR SPACE

* § x rate $745.00 per each Insertion.

* Reaches 229,044 readers

¢ Fast reader sefvice cycle.

¢ Short lead time lor the placeément of
ads.

* We lypesel and layout the ad al no
additicnal charge.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limiled number of
pages available. Mail matenals 10:
mini-ADS, RAQIO-ELECTRONICS. 500-
B Bi-County Bivd., Farmingdale, NY
11735,
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HADS

THE MODEL WTT-20JS ONLY THE SIZE OF
A DIME. yel transmits boih sides of a tele-
phone conversation to any FM radio with
crystal clanty, Telepbone line powered - never
needs a battery! Up to ¥ mile range. Adjusia-
ble from 70-130 MHZ. Compiete kit $29.95
+51.50 S+ H. Free Shipping on 2 or morel
COD add $4. Call or send VISA, MC, MO,
DECO INDUSTRIES, Box 607, Bediord
Hills. NY 10507. {914) 241-2827.
CIRCLE 127 ON FREE iNFORMATION CARD
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SUBSCRIPTION TV MANUAL. This infor-
mation packed book detaiis the methods
used by subscription TV companies to
scramble and descramble video signals.
Covers the Sinewave, Galed Puiss. SSAVI
system, and ihe methods used by mos! cable
companies. includes Circuit schemalics, 1he-

ory. and trouble shooting hints. Only $12 95 |

plus $2.00 lirst class PAH. ELEPHANT

ELECTRONICS, INC., Box 41865-R, Phoe- |

nix, AZ 85080
CIRCLE 120 ON FREE INFORMATION CARD

GATED PULSE DESCRAMBLERS, only |

$169. ZENITH SSAVI $169 each. Recond:-
lioned original equipmeni for UHF chs.
27.48.51,60, etc. Quantity discounts. Satelite
equipment. Surplus TV squipment: N-12,
SB-2, $B-3, Hamiin 1200, auto on/olf, con-
verters, amplifiers. etc. Catalog $1. SSAVI
modification/troubleshooling handbook
$6.50 ppd. Salisfaclion guaranteed AlS SAT-
ELLITE, INC., P.O. BOX 1226-R, Dublin, PA,
18917, 215-245-9411.
CIACLE 81 ON FREE INFORMATION CARD
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NEW JERROLD CS 68 CHANNEL CABLE
TV CONVERTER with volume control & de-
scrambler loop (Port). Programmable ciock
tums TV on/ofi & changes channel. Audio
mute kills cornmercials. Programmable chan-
nel scan. Instant channel recail. Aulomat¢
hine tuning with manuai ovemde. Video & au-
dio outputs. Friendly 1o all descrambiers.
Specify cutput. 1 year warranty. $139, {Intro-
ductory offer) Free delivery. (Dealer Inquiries
Invited) 514-739-9328. CROSLEY ELEC-
TRONICS, Box B40, Champlain, N.Y. 12919,
CIRCLE 198 ON FREE INFORMATION CARD

MICROWAVE ANTENNAS $69.95. Now in- |
cluding shipping and Litenme warranty. \We
Repair all types of Downconverters. Cable
Convertars and equipment available! Jerrold
400 wireless Convertor $72.95 plus shippng.
Coax cable, T.V. pars. accessones. ¢on-
nectors, T.V. amplifiers. Write lor lree catalog
or cail for pnoes. BLUE STAR IND., Dept.
105-RER-RE. 4712 Ave. N, Brooklyn, M.Y.
11234 (718) 338-8318 Exi. 105.
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SIMPLY SNAP THE WAT-50 MINIATURE FM

TRANSMITTER on top of a 9v battery and |

hear every sound in an enlire house up 1o 1
mile away! Adjustable from 70-130 MHZ. Use
with any FM rado. Complete kit $29.95 -

£1.50 S+ H. Free shipping on 2 or more! COD |

add $4. Call or send VISA, MC, MO. DECO
INQUSTRIES. Box 607, Bedford Hills, NY

10507. (914) 241-2827.
CIRCLE 127 ON FREE INFORMATION CARD
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EQUIPMENT REPORTS

B + K Dynascan TTL IC
Tester

Test TTL IC5 in circuit.

CIRCLE9 ON FREE INFORMATION CARD

THANKS TO AN EXCITING NEW DEVICE
from B + K Dynascan (6460 W. Cor-
tland St., Chicago, IL 60635), the
prayers of those that regularly

troubleshoot and service digital
equipment have fust been an-
swered. That new device is the
model 550 TTL IC tester, a com-

pact, easy-to-use hand-held in-
strument that can also serve as a
20-pin logic monitor. It is capable
of testing, in circuit, most 54- and
74-series TTL devices including
standard TTL, Schottky, low power
Schottky, advanced Schottky, ad-
vanced low-power Schottky, high
speed, and FAST families. The
model 550 has a retail price of
$395.00.

When used as a logic monitor,
the unit indicates the logic state of
each pin of a TTL IC with 20 or
fewer pins. A logic high is indi-
cated by turning on an LED; alogic
low is indicated by turning off an

Leswar=mr» [
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Electronics Paperback Books
EVERY BOOK IN THIS AD $5 OR LESS!

- | E‘}

[] BP125—25 SiMPLE AMATEUR BAND ANTENMNAS.... .$5.00. Al are inexpenshe
0 busid, v PRI el (hodes. teams. it and even & mind fomb

] BP 126-20 PROGRAMS FOR THE IX SPECTAUM & 18K ZX81....35.00. Pro-
grarms 19 run. Progrems i e tun wilh, Even programs thal will haeip you Rearm 1o
withe programs

[] 180—COL DESIGN & CONSTRUCTHON MANLIAL. 5500, How he hobbyist
can bufid RF, F, s and powes cods, chokers and transiommers. Covers AM, FM
mvd TV apphc atons

[] 208—PAASTICAL STEAED & GUAORGPHONY HANDBOOK. . $1.00. A seler-
snce book for ad interested in sterec pd mulbchanne! soung

L] M4—AUHC ENTHUSIAST S NANDBOOK.... $3.50. Explaing rycord playback
cunrs, Shylus COMEOance, how wt evaluate lowdness. how compatitle rs compab-
big. g more.

[1 N-—SOLID-STATE NOVELTY PROJECTS...$3.50. Fun prosects mchude he
Oplomen, 3 omalcal instrument 1hat I8 prayed by rellecling & lghit beam walh your
hand. and many mon.

(] 222—SOLID STATE SHORT WAYE RECEIVERS FOR BEGINNERS .. $4.50.
Mogarn 30 -stale cacuts that will deirver a laitly hegh level of

] BFr126—BASIC & PASCAL 1N PARALLEL. . $4.25 Takes Mese Two (NOQIMT-
ming languages wd deANODS PIOGrams in both languages Mmutanecusty

(] 22450 CMOS IC PROJECTS... $4.50. InCiudes secnons Of muftivir ators.
amplifiers ahd oscillalors. Trgger dewices, and special dewvces.

| 225—A PRACTICAL INTRODUCTION TO IRGITAL IC'S.... $4.25. Manly con-
tormed wilh TTL devices Inciudes sevetal 3mple progecls Pus a Iogic cancul tesl
sl and & digaal counler Bmes.

(] 226— HOW TO BUILD ADVANCED SHORT wWAYE RECEIVERS....$500. Full
practcal conatrelion details of 5 Pumber Of recenars are (Masentad

[] 227—BEGINNERS GUIDE TO GUILDING ELECTRONIC PROJECTS. . $5.00,
How 0 tackle the Prachcal Sade of lectioncs SO you can successtully bulld
Slactrone: [rOpects.

BFP$—ENGINEERS AND MACHINISTS REFERENCE TABLES.. .$2.00. Screw
theaad data, deill sizes. Gtk division, angies, Lapers and maonk.

) 123—FRST BOOK OF PRASTICAL ELECTROMNIC PROJECTS.....$1.75. Pl
acts inCiude audio d.s1orion metes. supoer FET necernver, guiar amplihiss, mal oo
g mom

'] BP24—52 PROJECTS USING IC T4t...
oNe svasabie IC.

5400, Lots of progects budl around 1he

BP12~HUW TO BUILD YOUR OWN METAL & TREASURE LO-
CATORS ..$5.00. Electronic pd practical delains on the smple pd inexpensive
construction of herodyne metal locaton

BPII—ELECTRONIC CALCULATOR USERS HANDEOON. .. S5.00. ik abie
book fof & calculaion owners Tedls how 10 get the most out of PoRa calCulsion

BP38~50 CIRCUITS USING GEAMANIUM. SILICON & ZENER Di-
DDES.._£3.75. A cobiscton of uselul arcuits youll wani I yourr brry,

BPA750 PROJECTS USING RELAYS. SCR'S & TRIACS.... $5.00. Budd pn-
only indicaiors. lighl modulators, wisming devices. hght demymers. and mons

BPY—50 FET TRANSISTOR PROJECTS.... . $4.50- RF ampifiers, tesl equp-
ment, Tuners, recervers lone controda, elc

(] BP42—SIMPLE LED CIRCUITS... $4.25. & [arge selection of smple apphcations
for thes simple elecimyle componenl

BP43I—HOW TO MAKE WALKIE TALKIES... $5.00. Equpment fof low-powsr
hand-hekd or poTtabie operaion

] BP45—PROJECTS IN OPTOELECTRONICS.....$5.00. Includes inlra.md getec-
lovs, ransmitiers, Mmodulated hght Transmisson ant phoAngraph: ADORCALIONS.

L BP%&—ELECTRONIC PROJECTS FOR BEGINHERS... $5.00, A wde range of
easily d progects ko the ¢ Includes some no-saidenng [VOpacts

BP4—POPULAR ELECTRONIC PROJECTS. .. $4.75 Fasin, st housahold
and o5t SqQUIpMen] prosecs are o Mchucded

| BPSy—ELECTRONIC MUSIC AND CREATWVE TAPE RECORDING . $5.00
Showry how you can mane aleciionc music # home with the smplest and mos!
WD TrLra SOUIDMRET

) BP3&—ELECTRONIC SECURITY DEVICES.....$5.00, Inciudes both simple and
more sophusticated burglar alarm crcums uaing BghL, infra-red, S0 UFERONICE.

[] BPS8—SECOND BOOK OF CMOS IC PROJECTS .. $4.25, Mone Circauits Ahow-
ing CMOS applications. Most are ol & lairty simphe dessnL

[ BP72—A MICROPROCESSOR PRIMER..... $4.50, We starl by designing a smal
computer and show how we Can overcoma s Shoricomings

HP78—PAACTICAL COMPUTER EXPERIMENTS... . $4.50. Construct lypacal
compuler CoUAS Using descret IDgic i ke & basc under Standing off how tonmmp-
wts Tunction

BP9I— AN INTRODUCTION TO RADIO DXING.....$5.00. How you can W In on
ose Mmusteur and cOmMMascial roadcasis Thom arcund the workd in the comiont of
youxr home.

BP4—ELECTRONIC PROJECTS FOR CARS AND BOATS....$5.00. Fifteen
*mDle projects thal Y can use wilh YoM car or boat All are desgned W Operate
trom 12.volt DG supphes

opaT
¢ 2
7
7 |
L =]
ELECTRONIC TECHNOLOGY TODAY INC. I:] REBE6
P.O. Box 240, Massapequa Park, NY 11762-0240  Number of books ordered
Total Price of Books el
HEI e _ Sales Tax (NY Staie Reswsenis) .
Ay = p— FShipping in U.S only
City _ State Zip {S§1.00 1s! two books. 40¢ @a addiional) . - —
*Canadan Shipping [$1.50 151 two books 50¢ oa. addinonal) TOTAL ENCLOSED - e

L-------------------------------------------------.
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LED. The advantage of the model
550 over a standard logic probe is
that the former can monitor the
states of all pins of a device simul-
taneously and continuously. That,
of course makes for much faster
troubleshooting.

However, the true power of the
unit is as anin-Circuit TTL-IC tester.
The tests are made by comparing
the logic states of the suspect de-
vice with those of a known good
reference IC. If all of the logic
states are the same, a coop LED

indicator lights. Otherwise, indi-
vidual LED indicators light to show
the user which pins do not match.

The advantages of being able to
test IC's in cfrcuit are obvious.
First, the risk of damaging the IC or
board during removal or re-in-
stallation of a device is eliminated.
Second, troubleshooting is made
much faster if the time required to
remove and re-install each sus-
pected IC is saved.

The unit does not use batteries
or an AC adapter. Instead, it draws

For Quality 32 or 42

Digit Hand-Held DMMSs

2 Itl
e 8§ o8

“‘ali“d}
- my

139

| IR T | ‘5

.03% Basic DC Accuracy
5219

3V2 Digit 470y
.15% Basic DC Accuracy

FULL FUNCTION DMMs WITH THESE MOST WANTED FEATURES. . .

» Full Measurement Capability

» 6 kV Transient Protection

» Double Fusing System

» Audible Contlnuity Indication

» Diode Test Function

» User Engineered Range/Function
Selector Knobs

« Large, Easy-to-Read LCD Display
» High Impact ABS Case

» 2-Way Tilt Stsnd

« Extended Battery Life

+~ UL Recognized Test Leads

« Full Line of Optional Accessories
» Full Simpson Warranty

AT LEADING ELECTRICAL/ELECTRONICS DISTRIBUTORS

SIMPSON ELECTRIC COMPANY

853 Dundee Avenue, Elgin, Ninsis 650120-3090
(312) 697-2260 » Telex 72-2416
Cable SIMELCO

CIRCLE 183 ON FREE INFORMATION CARD
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power from the circuit in which
the IC to be tested is located. Con-
nections are made to +5 volts and
ground via permanently attached
red and black test clips, respec-
tively. If the power exceeds +5
volts, or the polarity of the con-
nections is reversed, the tester will
not turn on.

The advantage of that power set
up 15, since there are no batteries,
there are no dead-battery prob-
lems to deal with. However, there
is a down side. The tester’s current
requirements are low, on the order
of 125 mA, but there may be in-
stances where that draw exceeds
what the circuit-under-test’s al-
ready-loaded power supply can
provide. The only recourse then is
to hook a second +5-volt supply
in parallel with the first. On a
bench, that should present little
more than an inconvenience. In
the field, it might turn out to be an
impossibility. Fortunately, unless
you are dealing with a poorly-de-
signed circuit or system, situations
where power supplies are taxed so
severly do not come up often.

Using the tester

Assuming the IC follows the
convention of V¢ at the last pin of
the second row (i.e. pin 14 in a 14-
pin DIP, pin 18 in an 18-pin DIP,
etc.) and ground at the last pin of
the first row (i.e. pin 7 in a 14-pin
DIP, pin 9 in an 18-pin DIP, etc.) set
up is a simple procedure. just con-
nect the tester to power and
ground and attach the appropriate
IC clip to the IC to be tested.

Twe such |C clips are provided.
One is for use with |C’s of 2D pins
or less; the other, which is es-
pecially designed for use in close
quarters, is for IC’s of 16 pins or
less. In even closer quarters,
however, it is possible that neither
clip will serve. The manufacturer
has provided in the manual
(which, incidentally, was very well
done) a source for compatible
clips for those instances. Next, se-
lect the appropriate package type
(14, 16. 18, or 20) using the row of
pushbuttons located at the bottom
of the front panel. Then press the
TesT switch. If the coop LED lights,
you can proceed with the testing.

Note that a coop indication at
that stage (before a reference IC
has been placed in the tester)
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Which Way To YOUR Future? 5

Are you at a crossroads in your career?
Have you really thought about it? Are
you planning for your future, or perhaps
refusing to face the subject? Which way
will you go — down the same old road?
Or are you ready for something ¢lse?

In electronics you can’t stand still. 1f you
are not moving ahead, then you're falling
behind. At the crossroads of your career,
various choices are available — and, yes,
decisions have to be made.

Which road will you take — one that
doesn’t go where you want to be, or one
that leads to hard work but also to the
better life? Ah, decisions, decisions!

Career decisions are so important that you need all the input
you can get before locking-in on one of them. Grantham Col-
lege of Engineering offers you one source of input which may f ’
help you in making that decision. It's our free catalog.

Ask for our free catalog and you may be surprised to learn how
it is easily possible to carn a B.S. degree in electronics without h
attending traditional classes. Since you are already in electronics
(you are, aren’t you?), you can complete your B.S. degree work ‘
with Grantham while studying at home or at any convenient

place.

But don’t expect to earn that degree without hard
work, Any degree that's worth your effort can't be
had without giving effort to the task. And of course
it is what you learn in the process, as much as the
degree itself, that makes you stand out above the
crowd — that places you in an enviable position,
prestige-wise and financially.

Grantham College of Engineering
10570 Humbolt Street
Los Alamitos, California, 90720

This booklet

for
FREE
Booklet
CLip
COUPON

This free book let
explzins the
Grantham B.S.
Degree Program,
offered vy inde-
pendent study to
those who wark

puste on

in electranics.

and mail in
envelope or

Put Professional
KNOWLEDGE
and a
COLLEGE DEGREE

|
’ in your
!

i
fl:[
|

FI;|

Electronics Career

through
HOME STUDY

i

Grantham offers this program, complete but with-
out laboratory, to electronics technicians whose
objectives are to upgrade their level of technical
employment.

Recognition and Quality Assurance

Grantham College of Engineering is accredited by
the Accrediting Commission of the National Home
Study Council, as a degree-granting institution.

Ali 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.

1
Grantham College of Engineering FR-08:86 |

| Please mail me your free catralog which explains your
| ss. Degree independent-study program.

Name_____ _ARe

Address |
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Our

guaranteed
savings plan.

Fluke 70 Series Analog/Digital multi-
meters are like money in the bank. Buy
one, and you'Te guaranteed to save both time
and money.

Money, because you get longer battery fife
and longer warranty coverage — 3 years vs.
1year or less on others.

And time, because 70 Series meters are
easier to operate and have more automatic
measurement features.

So before buying any meter, look beyond the
sticker price. And ake a closer look at the new
[ow-priced $79 Fluke 73, the $99 Fluke 75, and
the deluxe $139 Fluke 7. In the long run, they'll
cost less, and give higher performance, oo,

And that, you can bank on.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE

@ 1985 Fluke
CIRCLE 121 ON FREE INFCRMATION CARD

merely indicates that some con-
nection between ground and the
IC clip has been established. It is
not a fail-safe confirmation that all
connections have been made
properly. To be sure connections
are made correctly, the clip should
be attached carefully, bui firmiy.

To use the unit as an IC tester, a
known-good reference IC musi be
placed in the Zero Inseriion Force
(ZIF} socket located at the center
of the front panel. Be sure to use
only an identical IC. Do not
choose a functionally equivalent
IC from a different family. For ex-
ample, when testing 7402, do not
use a 74LS02 as the reference I1C.

Once the reference IC is se-
cured in the ZIF socket, the test is
performed by pressing the Ttest
bution once again. If all logic lev-
els at the test and reference IC’s
match, the IC is OK. That is indi-
cated by alitGoop LED. If the logic
levels don’t match, the IC is defec-
tive. In that case the coop LED
remains dark, but individual LED's
at each pin indicate where the mis-
matches have occurred.

If you are using an IC that does
not follow the power/ground pin
convention as previously dis-
cussed, one additional step needs
to be performed. That is to set the
tester to accept non-standard
power and ground pins. That is
done using a pair of DIP switches
located at the top of the unit’s front
panel.

Use as a logic monitor is even
easier. Simply connect the tester
to power, place the clip on the IC
to be monitored, and press the
woGic/iep Test switch. No refer-
ence IC should be used.

Limitations

As you might expect, the 550 is
not without its limitalions. Those
are clearly spelled out in the excel-
lent instruction manual thai ac-
companies the tester. First of all,
sequential logic devices present
more of a problem for the tester
than do combinational logic cir-
cuits. That's because combina-
tional circuits usually change
outputs simultaneously (for all
practical purposes} with changes
in inputs. In sequential devices
there is usually a built-in delay of
some type. For a sequential device
to be tested using a logic com-

Wwww americanradiohistorvy comm

parator technique, which is the
technique used by the 550, the de-
vice under test and the reference
device must be synchronized and
contain the same daia.

Further, as outlined in the man-
ual, there are many conditions that
could cause incorrect results. For
Instance, the tests should be per-
formed under dynamic condi-
tions. That is, all inputs and
outputs should be changing.
Other conditions or factors that
could affect testing include open-
circuit outputs, the presence of
external timing components, and
loading beyond rated fan-out.
Also, the nature of the device itself
must be considered in doing the
tests. For instance, if a counter or
flip-flop does not test good at first,
all that may need to be done is to
resel the device. Other types of
devices present more serious
obstacles; potential trouble spots
are open-collector devices, three-
state devices, edge-triggered de-
vices, and storage devices.

550

B + K Dynascan

INSTRUCTION
MANUAL

On the whole, however, we
liked the unii. It has some limita-
tions, but those are outweighed by
its usefulness, especially to 1hose
involved with the troubleshooting
and repair of digital circuits. Qur
only complaints, and they are rela-
tively minor, are the potential
problems that could arise from the
power-supply scheme used and
the use of DIP switches for config-
uring the tester for non-standard
IC’s; this reviewer finds those
switches an inconvenience.

Note that the 550 will not iest
CMOS devices. For those, Dyna-
scan has another model, the 552
CMOS IC tester; that unit was not
reviewed by us.

The model 550 is covered by a
one-year warranty. R-E
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Nady WTS-1 Wireless
Speaker System

Here’s a wireless speaker
system with versatility.

CIRCLE 10 ON FREE INFORMATION CARD

IF YOU'VE BEEN LOOKING FOR A CONVE-
nient, portable PA system, or away
to bring your stereo system out-
doors, or for a way to play your
electric guitar at the beach, you'll
wanl to take a look at the WTS-7
wireless speaker system from
Nady Systems, Inc. {1145 65th
Street, Oakland, CA 94608).

The WTS-1 consists of two wire-
less amplifier/speakers, (which
we’ll call wireless speakers) and a
stereo transmitier with micro-
phone. The system has a range of
about 100 10 200 feet.

Wireless amplified speakers

The wireless speakers, model
WS-2, are housed in sturdy, vinyl-
covered particle-board cabinets
that are obviously designed to take
a beating. Each wireless speaker
consists of three sections: the re-
ceiver, the amplifier, and, of
course, the speakers. The receiver
section of the W5-2 has switch-se-
lectable frequencies of 49.830
MHz or 49.875 Mhz. As you might
expect, those frequencies corre-
spond to the transmitter’s outputs.

The amplifier section has a
power output of 15 watts into 4
ohms with a THD rated at 1% (at
full power). The rated signal-to-
noise ralio is greater than 60 dB,
and the frequency response is 40

Hz to 15 kHz. Obviously, the sys-
tem is designed more as a PA sys-
tem than for hi-fi reproduction.
However, we don't really think
that’s a problem. We think that
these speakers will probably be
used most at outdoor parties, etc.,
where high fidelity is not of the
greatest importance. The speaker
seclion consists of a 6%-inch
woofer and a 1%-inch cone-type
tweeter.

The WS-2 wireless speakers are
nol limited to recelving and ampli-

fying 49-MHz signals; they can
also can be used as PA systems or
musical-instrument amplifiers.
They accept low-level signals
(from, for example a microphone
or electric guitar) through its mic
jack, and they also accept line-
level inputs (from a tape deck)
through its une In jack. If signals
are applied to both inpul jacks,
they will be mixed automatically.
Each wireless speaker features
volume, tone, and squelch con-
trols. The squelch control, if used

Build Circuits Faster
and Easier With Our $20
Solderless Breadboard

B 7@47@?

o

introducing the plug-in world of AP
Product's versolile. low cost bread-
boards.

Now you con desion, buid and lest
protolioe circuts st ke the profession-
ais ... and make changes in seconds. No
messy sofdering or desciering. No more
twisted ieads of damoged devices.

With our ACE 0% ana 118 biue bread-
DO, you simily DR in cormponents
and nterconnect themwith gy
ordinory hook-up wire. Alf
sizes of DIFs and other dis-
crete componanis up o 22
gouge leod cameters
snap nght o the 01" x Q1°
martnix of the soickoniass fig
points .. amywhara on he

...and do even
more with our
$40 breadboard

£

modate most DiPs and discrete compo-
neris [see diognam).

Tha ACE 102 has hwo iemminals for seDa-
rate vollages phas a ground conneciion,
The laper ACE 18 offers the same three
lerrninols, phss an oddivional terminal
which can be wed fr clocking o
another voitoge The bockpiales ang
heovy stoarl 1D kear he Doaedl stationary:

iy Dont woi These lfow
prices won? last forevar.
| See your local AP Prod-
uchl dedter today, or
send for a fist of dealers
i your area. Free infor-
mation on request.

iyout You dont need ex-
DONSME SOCKkels OF SOOCHD! tools. Buses of
sprng cho terminals form @ diskibution
nehwork for power, ground and ciock
fines

AP Progucts 0 sengs breodboards
Qivie YOU Ot the luncions and fexitility of
mMore Gxpensive Circult evaluah The
soring termingls have mecharveally in-
dependent contact fingers b oocom:

A P PROOUCTS/AM
9325 Progress Parkway
P.O. Hox 540

Mepton Ohic 44060
BOD-121-9668

(Dhio, 216,354-2101)
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properly, is very useful for elim-
inaling the background hash that's
inherent in 49-MHz systems.

There are six LED's on the front
panel; One LED indicales that
power is on. A Txon~ LED indicates
that a signal is being received from
the transmitter and a bank of 4
green LED's indicate the amplifier's
output power. As you might ex-
pect, the speaker also includes a
telescopic rod antenna.

The WS-2 can be powered by
eight “D" cells, 12 volts DC from,
for example, a car’s electrical sys-
tem, or by 12 volts AC from the
supplied wall transformer. That
transformer can also be used to
charge internal Ni-Cd batteries;
the W5-2 includes overcharge-
protection circuitry.

FM stereo transmitter

The WLT wireless stereo trans-
mitler has an output power of 40
mw (or a field strength of 30,000
microvolts/meter at 3 melers),
which is the maximum output al-
lowed by current FCC regulations.
Two transmitter frequencies are
switch selectable: 49.830 and
49.875 MHz. A three-position slide
switch allows operation at either—
or both—of those frequencies.

Nady

PAICE
Amwe

Unless siereo operation is a must,
only a single output should be
used. That’s because the transmit-
ter draws double the currentin the
stereo mode, and you will be
forced to use the 9-volt DC wall-
mount adapter instead of a battery.

The transmitter Is pocket-sized
(about 2% x 4% x 1% inches) and
welghs just over %2 pound. The belt
clip makes it comfortable to wear.
A lavalier microphone is included.
{Lavalier microphones are in-
conspicuous chest-mounted pick-
ups.) The transmitter, like the
wireless speakers, accepts either
tine-level or low-level inputs. S0
ihe system can be used as a way to
free an electric-guitar player from
his amplifier cable.

If signals are applied to both in-

puts, they can be mixed using the
transmitter’s voLumE control
(which affects only the low-level
input). A small patch cord allows
you to input stereo signals from
line-level spurces.

The Nady WTS-Twireless speak-
er system lives up to the claims of
its manufaciurer. Because of its
less-than-Hi-Fi performance, we
wouldn’t recommend it as away to
add an extra set of speakers to
your siereo system. But we think it
works great as a poriable PA sys-
tem. I1's also an excellent way to
set up stereo speakers for those
summer outdoor parties and bar-
becues. The speakers’ 15-watt out-
puts hold up very well outdoors.

One drawback of the system is
that it cannot be AC-powered out-
doors. (The adapters are UL ap-
proved for indoor use only.) We
think that Nady should have in-
cluded on-board power supplies
in their speakers. (We don't par-
ticularly care for those cumber-
some wall-mount transformers
anyway.) The system’s 100- to 200-
foot range should be sufficient for
most applications. The WTS-;
system sells for $299. The individu-
al components are also available
separalely. R-E

JERROLD CORDLESS
CABLE TV CONVERTER
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:__. e Y

|
PROBES INCLUDED

$ a5 JERROLD CORDLESS
69

TEKNICA CORDLESS
CABLE TV CONVERTER
Modal 6510

" V212220 MHz ‘480
A1 V222.20 MHZE *53S
= V-223-20 MHZ- 599 oruaD SWiEe
't V-422-40 MHz- %89
V-423-40 MHZ- *T4% Dt usveD SWEEp
V-650-60 MHz- 950 ceoaved satte
V050- 100 MHz- 1250 peiaviD Sater

W MASTER CARD W VISA

CABLE TV CONVERTER

Mode! DEXI- 05400 (58 cnannal

Nodel JR¥3-10%
34995
<3 .'.'v'-nn.f._

SUAD TRACE
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JERROLD CORDED _
CABLE TV CONVERTER

|[CO-AXIAL CABLE

Bradied Dare

R LYy 697

Add $5 00 per Aol for Shpping

“F" - FITTINGS
F-S9ALM with attached
W ?%% fgé RG-59/u cable
12¢11 1000
7cfsooo

f_f'

F-SEALM with attached
4" ring tor RG-8/u cable

15¢7100 1001000
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NEW IDEAS

Simple cable tester

FIG.1

AS ANY BROAOCAST OR RECORDING
engineer knows, microphone and
other cables have a tendency to
give out just when you need them
most. Of course you can field-test
a cable before a recording session
or concert is supposed to begin,
but by then it may be too late. It
would be betier to test all cables
before laying them out and hook-
ing them up. That's why [ built the
simple cable tester described
here. | use it primarily for audio
applications, but it could be adapt-
ed for use anywhere reliable cab-
ling is a necessity—video circuits,
computer circuits, etc.

As you can see in Fig. 1, the cir-
Cuit is a continuity tester. Two jacks
are provided that match the ends
of the cable to be tested. An LED
and a separate momentary switch
are wired in series with each line.
A separate switch (54} is provided
to test for a ground-line fault. With
the cable to be tested plugged in,
switches 51-53 are pressed one at a
time. If the corresponding LED
lights up, that conductor is good;
if the LED doesn’t light up, that
conductor probably has an open
circuit. Switch 54 helps determine
if a conductor is shorted to a con-
nector’s housing. When you press
$4 (with no other switch de-
pressed), no LED should light; if
one does, there is a short.

The tester can also be used to
indicate whether a cable is correct-
ly wired. If, for example, switch 51
is pressed, but LED2 lights up, two
or more conductors have been
wired incorrectly.

When testing a cable, 1t's usually
a good idea to flex it near any con-
nectors and splices while watching
the LED's. If an LED blinks, that
cable has an intermittent that
could cause trouble, and probably
will cause trouble at an inoppor-
tune moment.

Construction

You can build the tester in any
convenient enclosure. If your
jacks are the non-insulated type,
be sure to insulate them from any
metallic chassis or cover plates, or
the ground-fault test circuit won't
work properly. It’s probably best
not to use slide switches, because
if more than one switch were on at
the same time, an erroneous read-
ing could result. But you could use
arotary switch. Any common junk-
box parts should suffice for the
other components.

To increase functionality of the
tester, you could wire a number of
different jacks in parallel so that
you could test a number of dif-
ferent cables with one tester. Just

label each connector and switch

clearly. —Roger Doering.
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® Industry
= Marine VHF
s Scanners
s Amateur Bands
» CB Standard
=« CB Special
& MICroprocessor
Call or Write
JAN CRYSTALS
P.O. Box 06017
Fort Myers
FL 33906-6017
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NEW

PRODUCTS

POCKET CALCULATOR, the model
FX-7000G, is capable of displaying
numerical equations as graphs at
the touch of a key. With the ability
to show characteristics of a wide
range of mathematical functions,
the calculator reduces the cal-
culating time of many scientific
and engineering functions.

The calculator measures 3.3 x
6.6 x 0.5 {inches) and it weighs 5.5
ounces. Its tCD panel measures
2.17" ¥ 1.5", and has a resolution of
96 X 64 dots. The calculator can
display the results of asingle-func-
tion equation, and it can display

CIRCLE 2) ON FREE INFORMATION CARD

changes in numerical values as
fluctuations in the display. Also,
two or more equations can be si-
multaneously displayed on a
graph, and several equations can
be mixed together to formulate a
combined graph. Further, overall
(and local) maximum and mini-
mum points, intersection and ap-
proach of different functions, and
other features, can be seen by a
simple keyboard operation.

The model FX-7000G has a sug-
gested retail price of $69.95.—Cas-
i0, Inc., 15 Gardner Road, Fairfield,
Nj 07006.

W et (813) 936-2397
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CLOSE-FIELD PROBE, the model
HP 119404, is a calibrated magnet-
ic-field sensor that helps locate
sources of electromagnetic emis-
sion and makes repeatable mea-
surements from 30 MHz to 1 GHz.

The hand-held device uses a
dual-loop configuration and a bal-

WwWww americanradiohistorv comm

un to provide common-mode re-
jection of electric field compo-
nents. Calibration is accurate to
+2 dB in a 377-ohm field imped-
ance. The probe maneuvers easily
around enclosures and cabling, al-
lowing emission hot-spots to be
pinpointed accurately. The radi-
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saving you money for over 45 years

WM. B. ALLEN

slashes prices on the new oscilloscopes from
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Power to
the Product!

Low cost
B&K-PRECISION
DC power supplies

with high cost
features

Model 1630 (3 amp) §225
Model 1610 (1 amp) 5150

Now you can have the power you need,
wherever you need il, al a8 surprisingly
low cost.

These new BAK-PRECISION power

sources each give you conlrol up ta

30 volts DC with fully adjustable current

imiting. Other {eatures include:

« Excalieni regulation and low-ripple
Characlerislics

+ Dual meters monltor voltage and
current simultanegusly

* Twa current ranges

*» Fine and coarse voltage conlrols

» Isoiated culpul

* Protecied againsi reverse polarity
external vollages

* Two identical Supplies can be
connected in senes or parallel

* Can be used as a constant voitage or
conslanl currenl source

Compare prices, featlures and perlor-
mance, and you'll agrae that the 1610 and
1630 power supplies are revolutionary.
Available for Immediate delivery & your
local B&K-PRECISION distnbutor. For
additwonal Information of the name of
your local distributor contact
B&K-PRECISION.

A PRECISION

DYNASCAN
CORPORATION

6460 Wast Cortiand Street
Chicago. illinois 60635 - 312/689-5087

Imtprraispnat Seive, bo0 W Corl el B Chcote B aoam
Canadian Ry, iitom Visciranics, Oniprs

l Hrmpore Lipgrirs, Ppsesrs W 0F

CIRCLE 77 ON FREE INFORMATION CARD

Sath Bl Camivn) Aot iran fales.
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ated field of an emisslon is sensed
magnetically by the probe, which
is passive, so il does not require a
power supply.

The probe can also be used as a
localized magnetic-field source
for indentifying susceptibility
problems. A voltage fed into the
probe creates a small magnetic
field at the loops. For that applica-
tion, the maximum input power is
0.5 watts.

The model HP 1719404 is priced at
$500.00.—Hew!ett-Packard Compa-
ny, Inquiries Manager, 1820 Embar-
cadero Road, Palo Alto, CA 94303.

SPEAKER ENCLOSURL, the
SpeakerMates 1V, made of Acous-
tifobam™, is designed for 4" round
speakers. A 5" passive radiator is
optional. The passive radiator ver-
sion offers about 3 dB more low-
frequency output (a 50% improve-
ment) and about s-octave deep-
base extension.

CIRCLE 23 ON FREE INFORMATION CARD

The standard model lists for
$29.95, and the passive radiator
model for $39.95.—SpeakerMates,
129 S. E. 91h Street #5, Bend, OR
97702,

DMM, the model 3430, is a 4':-dig-
it, hand-held, multi-function in-
strument with 13 different func-
tions and three operating modes.
It is a 25,000-count! instrument,
which allows full 4%-digit resolu-
tion to the second decimal place
for readings such as 240.15 volts

WWwWww americanradiohistory comm

AC. The unit measures true rms for
both AC voltage and current.

Special features include: a rela-
tive mode that uses the input ap-
plied when that mode is selected
as a zero reference point for sub-
sequent measurements; digital
display of dBM values referenced
to 600 ohms (1mW is 0 dBM); auto-
ranging, manual, and, for fast sur-
vey measurements, 3%-digit
modes; data hold; peak hold;
temperature measurement with
external probe; 100 kHz frequency
counter; diode test; and audible
continuity checker.

CIRCLE 24 ON FREE INFORMATION CARD

The model 3430 is priced at
$339.00. The modei 3450 Is similar
except that its AC measurements
are based on average, not rms val-
ues, and the meter has no peak
hold and temperature measure-
ment capabilities. The model 3450
lists for $299.00.—North American
Soar Corp., 1126 Cornell Avenue,
Cherry Hill, N) 08002.

OSCILLOSCOPE, the model 9020,
ts a compact, dual-trace os-
cilloscope with a maximum speed
of 50 nanoseconds per division

CIRCLE 25 ON FREE INFORMATION CARD
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and 1 millivolt per division sen-
sitivity. The six-inch CRT providesa
variety of displays: channel 10nly
{normal or inverted), channel 2
only, alternate, chop, or channel 1
plus channel 2. An XY feature has
been incorporated into this model
as well as a “hold-off” feature,
which maintains a stable, easy-to-
read display. The model 9020 is
priced at $495.00 (suggested re-
tail}, including operations manual
and two x1/x 10 probes.—Beck-
man Industrial Corporation, 630
Puente Street, Brea, CA 92621.

COMPACT DISC CLEANER, the
model AT6030, is designed to keep
compact discs in immaculate play-
Ing condition while preventing ac-
cidental surface damage. The disc
to be cleaned is placed label-side
down on the system’s turntable. A
hinged, transparent dust cover is
then closed, and a slide lever on
top is moved back and forth. Each
movement rotates the disc about
30°. As the disc revolves, it makes
gentle contact with a soft, spe-

CIRCLE 26 ON FREE INFORMATION CARD

The motion is repeated until the
disc makes a complete revolution.

A fine-bristled brush, included,
is used to remove dust and dirt
from the pad, and an exira pad is
included, permitting replacement
when the original becomes soiled.

Although the system is used dry,
a special cleaning fluid and clean-
ing paper are included for careful
hand treatment of especially obsti-
nale dirt and spots. The model
AT6030 s priced at $27.95. —Audio-
Technica U.S., Inc., 1221 Commerce

DUAL-TRACE SCOPE MEMORY, the
model 602, is an add.on device
that converts an analog os-
cilloscope into a dual-channel dig-
ital storage scope. Easily con-
nected to any standard dual-
channel scope, the unit is an eco-
nomical allernative to the pur-
chase of a complete new scope.

CIRCLE 27 ON FREE INFORMATION CARD

The model 602 stores both ana-
log and digital signals in a single
sweep. It features 18 selectable
sample times with a 1.4-MHz max-
imum sampling rate. Each input is
selectable in 8 ranges and a 2K
memory for data storage.

The model 602 is priced at
$895.00.—Sibex, Inc., 3320 U.S.
19N, Suite 410, Clearwater, FL

cially-constructed cleaning pad.  Drive, Stow, OH 44224, 33519. R-E

canusrree 1-800-626-6343

Copies of articles from this or write for FREE Flyer. <0y

publication are now available from
the UMI Article Clearinghouse.

For more information about the

,_‘/

500PPER ELECTRONICS

4200 PRODUCE ROAD - LOUISVILLE, KY. 40217

RAEIT

WHISTLER

Clearinghouse, please fill out and mail back
the coupon below. | Lt

w* VCR Multiplying System

6 LOT
i LArtich 64.95
( Temmghouse B8 55 | fzstoisTipe-dt Quadradyne

Radar Detector

Retail 289.96 ]. 19.95

{3995
Yes! [ woutd like to know more about UMI Article Clearinghouse
1am interested in electronic ordering through the following systemis):

e
[ DIALOGDualorder O T Dualcom T
0 OnTyme C10CLC ILL Subsystem Snake
[ Other Iplease specifyl__ Charmer
0| am interested in sending my order by mail. Relail 11996
{0 Please send me your current catalog and user Instructions for the

systerndst | checked above. 59 .95
Name._ a QUANTITY Lniden
T :'\EIEIIITTBLB B00XLT AIR POLICE/B00 MHZ
[nstitution/Company__ - 1 Totnari seftesd st IS TTH wolflony SCANNING RADIO

FANY N TTHNE R R | T

Departmen . a
A;dp::‘f\e t 3 ":-:.".T::'“ b ?"l. Retail 44996 289.95
City. State Zig LOWEST PRICES IN THE COUNTRY!
Phone ( e

We have a national factory warranty service on
many brands, and we service All CB, Amateur, and
Commercial Equipment.

Mail to: Unnersity Microfilms International
300 North Zeeb Road. Box 1 Ann Arbor. Ml 48106
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; MR] training at home, you can...

-

——

Move up to a high paying

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

business, where demand for trained technicians will actually

double during the next 10 years! There is still plenty of
room for you to get in on the action—if you get the proper
fraining now.

Total computer systems training,
only from NRI

If you really wart to leam how to work on com-
puters, you have to get swside one! And only NRI takes
you inside a computer, as powerful and advanced as
the Sanyo MBC-550 series! As part of your training, you'l
huild this Sanyo, which experts have hailed as the “most
intriguing” of all the new IBM-compatibles. Computer
critics say, “The Sanyo even surpasses the IBM PC in
computing speed and graphics quality.”

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

RADIO-ELECTRONICS

L7
4

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

/

WWWW americanradiohistory comm


www.americanradiohistory.com

=

AINING ORGANIZER

LU/ TR L L TR 17

e e e .

7,
-

9 Wiy g $inony REL ]

oS e
career servicing computers.

fine tune your computer skills. And you also get over $1,000 answer questions, give you guidance and be available for
special help if you need it.

worth of software, including WordStar and CalcStar.
Learn to service today's computers  Let othel_fS_\mn‘y about computers taking their jobs.
As you train with your Sanyo, you'll gain the With NRI training. you'll soon have computers making
good paying jobs for you.

knowledge you need to become a computer profes-

sional. You'll leamn to program in BASIC and machine Send for free NRI catalog

language. You'll use utility programs to check out the Send the post-paid reply card today for

operation of the Sanyo’s 8088 microprocessor (the NRT's 100-page catalog, that gives all
the facts about compuiter training plus

career training in Robotics, Data Com-
munications, TV/Video Servicing and many
other fields. If some other ambitious person
beat you to the card, write to NRI at the
address below.

W."/ . .

same chip used in the IBM PC). You'll learn how to

debug programs and write your own new software.
Most importantly, you'll understand the prin- 4
ciples common to all computers. Oniv a person
who fully understands all the fundamentals can
hope to be able to tackle all computers. NRI £
makes sure that you'll get the training you
need to maintain, troubleshoot and service

computers.

Leamn at home in spare time 3 ;
With NRI training, you'll learn at home on your own McGraw-Hill Continuing Education Center
time. That means your preparation for a new career or 3939 _W'SCO“S'" Avenue, NW
part-time job doesn't have to interfere with your current Washington, DC 20016 ",
job. You'll learm at your own pace, in the comfort and we'll Give You Tomorrow. § fﬁ‘:
convenience of your own home. No classroom pressures,
no I'lgld mght school schedules. You're always backed up b}' éﬂb‘l is athgislercd Trademark of International Business Machines
orporation.

the NRI staff and especially your NRI instructor, who will
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20 MHz DUAL TRACE OSCILLOSCOPE

$336 wo.1251

ELENCO PRODUCTS AT DISCOUNT PRICES!

35 MHz DUAL TRACE OSCILLOSCOPE

$545 vo12s2

Top quality scopes at a very reasonabie price. Contains all the desirable features. Elenco's 2 year guarantee
assures you of continuous service. Two 1x. 10x probes, diagrams and manual inCluded. Write tor Specifications.

MULTI METER with
CAPACITANCE and
transiator tester

*65

Reads WVolts, Ohms,
e Current, Capacitors

e |
Madel ey
CM-1500

GF-8016 Function Generator
with Freq. Counter

219

* Sine, Square, Triangle,
*Puise, Ramp, .2 to 2 MHz
sFrequency .1 thru 10 MHZ

GF 8015 wlthout Freq. Meter 169

Triple Power Supply XP-660

14950

0-20V @ 1A
0-20v @ 1A
5V @ 5A

Hegulated, Short Circult Protected with 2

Full
Limit Cont. 3 Separate Supplles.

3 Amp Power Supply XP-650

o[@ ‘*ﬂ‘i_—_b 511950

3]

TRUE RMS 4V2

DIGIT MULTIMETER MSL‘{&TRA'E"TTEH
S Model i
135 960 325 edo

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

1% DC Accuracy
1% Resistance
Reads 10A DC

Quad Power Supply

Including 2-20V Variable Supply

Model
XP-575

—LTED MR
Ll

o o
iﬁu- e

r-‘ullyr Regulated, Short Protect

[ — o

ub
$5995

Specificatlons 3 @ $4995
Volls AMP Reg Max Ripple
2-20V 24 0w 005V

12v 1A .05V 003V
5v 3A A0V .005v
-5V AA .05V .0usv

DIGITAL LCR METER

Model LC-1800 $1 48

Measures: Inductors
Capacitors, Resistors

TEe ~-==Tl.. 0-40V @ 1.5A

cee 0-20V % 3A Inductors .1xH to 200 H
38 - Capacitor. 1P £ to 200, ¢
z Fully regulated, short circut protected current = T Flesistor .01 1o 20M Q
Q Ilmlgconglrol 5 E———. Ranges 6Ind, 7 cap, 7 res
2
o C&S SALES, 8744 W. North Ter. Nlles, IL 60648 'E ? 15 DAY MONEY
§_) 800-292-7711 (312) 459-9040 L BACK GUARANTEE ASK FOR CATALOG
3 2 Year Limited Guarantee! Add 5% for Poatage ($10 max.), IL Res., 7% Tax
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This false-target generator
is ideal for testing and calibrating radar speed guns.

SINCE THE FCC HAS ALLOWED THE COM-
mercial and private use of some radar fre-
quencies. interest in those frequencies has
greatly increased. Amatcur-radio oper-
ators are aclively experimenting with
radar for communications. On the com-
metrcial front, the burglor-alarm indusiry
has turned to radar for intrusion-detection
alarms. Boaters are using radar lo guide
their crafts through hazardous fog. Even
professional baseball teams are geuing
into the act with radar guns being used lo
time the speed of their piichers’ deliv-
eries. And of course everyone is familiar
with radar through its use by highway
police to enforce the speed limit.

As with all other electronies equip-
ment, radar 2uns need to be calibrated and
tested periodically for accuracy. Here is
an inexpensive portable calibrator for

radar equipment. It works by gencrating a
false target,

Radar fulse-target generators are used
by the military as clectronic camouflage
on our stealth aircrafi to fool the enemy’s
radar-tracking missiles. A similar tech-
nique is used in this radar gun calibrator.
To better understand the technique, we
should first understand how radar speed-
guns work.

How radar works

The police have been using radar to
measure vehicle speed since the late
1940’s. A block diagram of a typical radar
speed-gun is shown in Fg. 1.

A radar gun uses the Doppler effecr o
determine the speed of a moving object.
lts output consists of a sicady, unmodu-
lated carrier. The signal travels in a tight

beam toward a target whose speed is being
monitorcd. That target can be any object,
such as & speeding baseball—or a speed-
ing molorist. Becavse of the nalure of
microwave transmissions. the signals arc
reflected by the targer back toward their
source.

Because of the Doppler effect, the fre-
quency of the reflected signal is slightly
higher than the original transmitted sig-
nal. For each mile per hour an object is
travelling toward the radar speed-gun. the
reflected signal reccived by the gun will
be shifted about 31 Hz higher. In the radar
gun, the rctum signal is mixed with a
sample of the original transmiited wave (o
produce a difference frequency. That dif-
ference frequency is analyzed and con-
verted 1o produce a direct readout of
speed.

9861 1SNONY
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GUNN

OSCILLATOR
MICROWAVE
OUTGOING
- I \
. TRACKING
-% MIXER FILTER COUNTER
o DISPLAY
REFLECTION ' 1
PHASE
DETECTOR
VOLTAGE
b=l CONTROLLED
0SCILLATOR

_FIG_ 1—SPEEDING FASTBALLS. or speeding motorisi® can be timed using & radar speed-gun. A

block disgram ol such a unit 1 ahown here.

TUNING

l‘ MDDULATED SCREW

BIAS VOLTAGE -
TEAMINAL

=
! e

; :_‘_ :E GUNN
| MOUNTING PIVOTS DI0DE
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FiG. 2—THE HEART OF A AADAR SPEED-GUN
used by \he police. and others, or & Mdar Islse-
largel generator ks & microwsve Gunn diode.
Here, the proper way to mount such & diode Ina
miCrowave horm is shown.
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As shown in Fag. 2, the heart of a radar
speed-gun—and ovr radar calibrator—is
a Gunn diode oscillator. Typically those
oscillators can generaie an output level of
about 100 mW. With that output level, and
with a highly directional transmirting an-
tenna. the range of a radar speed-gun is
about ¥4 of a milc.

Until recently, high-output Gunn di-
odes were expensive; most cost several
hundred dollars or more. Now, however, a
Gunn diode can be obtained for as little as
$60. That certainly akes it aitractive lo
hobbyists for experimentation.

How the calibrator works

Our gircuil generates a false target that
can be used to calibrate radar speed-guns,

AADAR GUN
CA\"ITY

SIGNALL — o
SEEN BY MIXING SIGNAL
INSIDE ANTENNA CAVITY

RADAR GUN
CAWTY

FIG. 3—WHEN THE TRANSMITTED AND REFLECTED SIGNALS are mixed in the horn'® cavity, the
resulting low-lrequency beaf can be used to determine ihe speed of the reflecting oblect, as shown in
2. The calibrator works by genersling s signal 1hal simulates Ihe one that would resuh if the
transmitted akgnal were reilected by sn objecl moving al a specificd speed, as shown in b, As & result,
the low frequenty beat detecred by the diods is the same as the one in A
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WARNING

This radar catibrator may interfere with
potice radar, CB unrts, racho recelvers,
etc, up 1o 1000 feet away. Thus 1S use
should be resincled 1o laboratory use of
for educahonat, scieniific, informational.
or calibiation purposes. The illegal use of
a transmitter can subject the user o a
$10,000 fine, & jail 1erm, and the seizure of
transmitting equlpment.

such as those used to lime the speed of a
baseball player’s throw. Let’s examine
Rg. 3 o see how the calibrator can be
made [o force 2 speed gun o read a desir
ed speed. As is shown in Fig. 3-a. the
outgoing relerence transmission and the
incoming reflected transmission arc both
present inside the antenna cavity. Be-
cause, as described earlier, they are of
slightly different frequencies, they inter-
ferc wath each other in such a way that a
difference signal (at a bear frequiency) is
created. That signal is detected by a mix-
ing diode, and the low-frequency beat that
results is passed on to be analyzed.

To force a speed gun to read a particular
speed, all a false-target generator need do
is to produce a difference signal that simu-
lates the one that would be created by an
object travelling at & certain speed. See
Fig. 3-b. Assuming the oulput-power
level is sufficient, it will “capture” the
receiver, preventing it from detecting any
other signal thal might be present, includ-
ing the Doppleeshnfied reflection.

/"_"\\\_/"\/

LOW FAEQUENCY BEAT DETECTEQ
8Y DJOOE, OF 35 mph DBJECT

LOW FREQUENCY BEAT
DETECTED BY DIODE 1S THE SAME.
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AADAR SPEED GUN -

MICROWAVE
TRANSMITTER

Jt 43

BaE

SPEED SET

0. QO

RADAR CGNTROLLER

FIG. 4—USE THIS SET-UP to calibrate & radar-speed gun. The apeed gun c¢an be forced 1o read 25, 35,
or 55 miles-per-hour by attering the setting of a awitch on the calibrator.

TRA:gMJT j__L oL EE
CIRCUIT
' I !
PORER>Y puise TRANSMIT
DEVECTOR || TRIGGER |71 ypep
TO RADAR 1 CIRCUIT
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!
SPEED DIVIDER AND GUNN DIODE
grgo Il ity o] et | avrur L ittt L
OSCILLATOR GENERATOR DSCILLATOR

FiG. 5—THE RADAR CALIBRATOR iz shown here In block diagram form.

Creating a difference signal that causes
a speed gun [0 read a desired speed is not
difficult. It's done by pulsing a carrier
whose [requency is in the passband of the
speed gun’s receiver. Speed is simulated
by varymng the pulse rate. That is, the
pulse rate 15 set at 31.4 pulses-per-second
per mile-per-hour of desired reading. For
a desired reading of 55 miles.per-hour the
pulse rate would be 31.4 X 55 = 1727
pulses-per-second.

The basic set-up for calibrating 2 radar
gun is shown in Fig. 4. A block diagram
of ihe false-target generator is shown in
Fig. 5. Note that the false-larget generator
is designed to work in conjunction with an
automotive radar detector. The radar de-
tector is used to make the operation of the
calibrator almost automatic, When the
radar detector senses a transmission from
aspeed gun. it sounds a buzzer or turns on
a light as a warning. [n doing that, the
detector draws more current than nermal
from its 12-volt power source. The false-
targel generaior's pulse-detecior circuitry
detects thar surge. amplifies it. and, via
the trigger circuit. triggers the transmit
timer. The timer turns on the speed-con-
trol oscillator for approximately ten sec-
onds. Using such a short transmission
litne is necessary o keep the Gunn diode
from overheating.

A manual TRANSMIT swileh (82} is in-
cluded for those not wanting to use a radar
detector to trigger the Gunn oscillator,
The switch is a momentary type, and it
also triggers the one-shot for ten seconds.

The speed-control oscillator drives a
divider network that generates the appro-
priate frequency and duty cycle for the
autput driver, which supplies voltage to
the Gunn-diode oscillator. After ten sec-
onds the transmitter timer locks itself off
for a couple of seconds to give the radar
detector time to seitle down and reset.

About the circult

The schemaltic diagram of the cal-
ibrator is shown in Fg. 6. Power is ap-
plied through J4. Power switch S applies
power 10 the internal circuit through 1C6.
an LM317 voliage regulator: power is also
applied to J3, the v, jack, throughR2, a
I-ohm sensing resistor. The woltage drop
across R2 is amplified by QI, which is
slightly forward biased by R16. the TrRIG-
GER SENSITIVITY control. Transistor Q2
amplifies the trigger signal and applies it
to pin § (ihe trigger input) of one half of
1C2. a 4538 dual timer. That half of ihe
timer package is configured as a one-shot
with a period of about ten seconds.

The period of the other hall of 1C2 is
determined by C3, RI9, and Ril. The
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PARTS LIST

All resisiors Ye-watt, 5%, carbon film
unless otherwise noted

R1—4700 ohms

R2, R24. R25—1 ohm

RA3. R10--10,000 ohms

R4, R21—2200 ohms

R5—2000 ohms, 1%

RE6—6650 chmas, 1%

R7—4420 ohms. 1%

R8—2210 ohms, 1%

R9. R15, A22, R23—1000 ohms

R11—1 megohm. trimme: potentiometer

R12, A8, Rt9—100.000 ohms

R13—1 megohm

R14. R17—47.000 ohms

R16—5000 ohmas. timmer potentiometer

R20--270 chms

Capacitors

C1-C5—10 uF, 25 volts. slectrolytic

C6, C7—0.1 uF, ceramic disk

CB-—470 pF, 5%, 100 voits, mylar

C9—0.0047 uF. 100 volts, mylar

Semiconductors

C1—555 tmer

C2—453BB dual preciSion timer

IC3, IC4—4522B dacimal divide-by-N
counter

1C5—4518B dual synchronous divide-
by-10 counter

IC6—LM317 voltage regulator

Qi—2N3906 PNP transistor

Q2, O3 --2N3904 NPN transistor

Q4, Q5—TIP120 NPN power transistor

D1—1N4004

D2, D3—1N4148

D4—MA49159, Gunn dicde

LED1, LED2—Red LED

Other Components

S$t~DPDT, 3 amps. 110 voits

52—SPDT. momentary toggle

S3--DP4T, side switch

J. J2, J3—3.5 mm phone jack

J4—2 1 mm phone jack

Miscellanecus; PC board, hardware (7‘

each—4-40 screws. 3 each—4-40 nuts),

michowave hoim, case, wire, solder, alc.

Tha following are avalable trom Micro-

wave Control, 1701 Broadway. Suite 238,

Vancouver, WA 98663, (1-260-693- 6843)

Compieto ki including 1ested Gunn dinde,

microwave hom, PC board, case, and all

paris, $169.50; tested Gunn diode. micTo-,

wave horm. $117.00; erched and dnlied PC

board, $18.50. Piease ad S4 50 for shnp

mng ang handiing. Washington state res)-

donts add 7.4% fo sales tax. Allow 4-6,

weehs for delivery.

output of that timer, pin 9, is used to reset
the first timer via pin 3. Trimmer R11 is
used to adjust the hold-off time of Lhe
trigger circuit 1o prevent false retrigger-
ing. False retriggering can occur when the
calibrator outpul-signal is detected by the
radar detector, which in turn retriggers the
calibrator. You wiil have to experiment
with RIL to find the setting tha will pre-
venlt false retriggering.

The output of the first half of the 4538.
pin 6, is used to enable [CI, a 555 timer
thar’s configured as an astable mulii-
vibrator. The oscillating frequency of I1C)
isdetermined by R6, R7. R8,and C8. The
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FIG. —ONE QUTPUT OF THE radar-calibrator clrcult (J1 or J2) Is fed 10 8 Gunn diode mounted in 8
microwave horn. Dutpuls are provided lor cach of ihe two most popular Speed-gun frequencies.

There are two outputs taken from the
divider string. One, taken from pin 13 of
ICS. is emitter coupled to J2, x-BAND
ouTPUT. via driver transistor Q1. The 1-
ohm resistor, R24. is included to ensure
stability. The other output. taken from pin
13 of 1C3, is emiuer coupled to 31, k-
BAND OUTPUT, via driver transistor Q2. A
1-ohm resistor, R25, is included to ensure
stability. The J1 or J2 output, as appsopri-
ate, is applied 10 the Gunn diode. Al-
n = though optional, and not shown in the
M POWER W i s ¥r tllustrations. for best results 2 small.

' ; : 0.47-pF mylar capacitor. C9, should be
instailed across the Gunn diode.

a3y A A L ;
=t Diodes D2 and D3, in conjunction with
——— W Iy } transistor Q3, help ensure that the driver
@ c2 s T .,.-j_ ot - e transisiors remain off when the unit is not
i = ~ Selisasal g : 3 lriggcred..thn switch S1 is at its slow
JOROUT & LY 55 | | Gl speed senings. 1mas, the output if LCS is

divided further and fed back through R3
and CI to modulate I1C1.

Bullding the unit

We recommend the use of a printed-
circuit board. [f you wish to etch your
FIG. 7—THE CIRCUIT SHOULD BE MOUNTED on 8 double-sided PC board. The patterns can bsfound  OWN, an appropriate double-sided layout

In the PC Service section, of this magazine. is provided in our PC Service section.
Also, you can purchase a board from the

output of the oscillator drives the divider  The output from cach divider is a square- supplier mentioned in the Parts List.

siring consisting of 1C4, 1C3, and 1C5.  wave with a 40% duty cycle. contimed on page 85

WwWwWw americanradiohistorv comm


www.americanradiohistory.com

Remote-Controlled
Power Switch

Our infrared remote controlfer frees you
from the tyranny of mechanical swilches!

DANIEL B. COOPER

IT SEEMS A CRIME THAT SLEEK. SEXY
stereos, VCR's and gther clectronic ap-
pliances musi be operated by something
$0 ¢rude as a mechanical switch. There's
really nothing wrong with a switch. but
you must be within arm’s reach to operate
it. And when you're sitting comfonably in
an easy chair and want to tum a TV, a
stereo. or a Jlamp across the room on or
off. it’s mighty inconvenicnt to have to
stand up, walk over to the device. and flip
HS switch.

Of course. if you're fonunate cnough to
own & remotecontrolled TV or stereo,
then you'te pariiy free of the tyranny of
mechanical switches. But what about ra-
dios. lamps. and the myriad of other de-
vices that must be nperated manually?

We've gol the solution. The easy-lo-
build IR {/nfra-Rcd) control system de-

scribed here can be buill for under $40.
You can ihen control any device that
draws as much as 1500 watts of power. The
Jevice can be 30 or more feetl avay.

Qur controller consists of a very small
(2 % 1% by % inches} bauery-powered
transmitier and an AC-powered receiver
that mecasures only 5% X 3% X |¥%
inches, To usc the controlier. just plug the
eceiver inlo @ wall outlet near the device
you waunt (o conirol. and then plug that
device into the receiver. Then use the
hand-held transmitter 1o tum the device
on and off a1 your convenience. That's all
there is to it!

How it works

The schematic diagram of the transmit-
ter is shown in Fig. |. As you can sce. the
transmitter is built around two CMOS 555

e :
LED1
£l o -
::: - 0 T L N s BCE4D
FATK = saie
. 2x i A5 GD R7 €6
7
% Yade RS .;\\ 880 410uF
> TLC555 TLES55 180023 12%W o :_ésv
R2 ¢ TR QuTt b= TR ouT A
150k ¢ e w
§ g 2 5 M4 W
. : TH Vc}— \ft LEDs
n1 XC230A
GND 0
I 1 3 {INFRARED) W
—r i sl
A ON/OFF L
0047 gL 4 c5 ON/OFF ;%:: &
MY LAR 0 001 01 . 33K 3 v
O O .—.]I_.___‘l:

FIG. 1—THE TRANSMITTER IS BUILT AROUND TWO CMDS 555's that generate & modulated 35-kHz

signal; thal signal Is transmitted by the twe Infrared LED’s. LED2 and LED3,

timer 1C’s (TLC555's). The TLCSSS is
quite similar to its bipolar cousin, hut it
requires less than 100 A of supply cur-
rent. and that's imponunt when a circuit
mus! be powered from a very smiall bat-
tery, as ouf transmilter is.

The transmitter generates a modulated
35-kHz IR signal. The 35-kHz carricr fre-
quency is generated by IC2. and the 1500-
Hz modulating signal is generated by 1C].
The 1500-Hz output of ICI sppears as in
Fig. 2-a: the modulated output of 1C2
appears as in Fig. 2-b. Anexpandod view
of cach spike in that waveform is shown in
Fg. 2¢

The output of IC2 drives LEDI through
resistor R5: that LED provides visual in-
dication that the transmitter 1s working. In
addition. IC2 drives transistor Q1. which
in turn drives the two infrared LED's
({LED2 and LED3).

The transmitter is powerced by a mini-
ature |2-volt battery. which is sometimcs
called & lighter™ baitery from its use in
electronically-ignited cigarette lighters.
Although the battery supplies sufficient
voitage for the circuit and is small enough
to fit in u tiny case. it cannot directly
source the high eurrent needed to drive the
two IR LEDs. To provide that curment, we
pre-charge capacitor Cé and 1hen dump
all the charge it contains when S is
pressed. When S1 is not pressed. power to
the IC's is cut off. However, C6 is kept
charged via R8. Then. when S| is
pressed, the current stored in C6 can be
used 10 drive the LED's for as much as ¥
seccord. That's plenty of time for the re-
cgiver to pick up a signal.

When Cé's charge is exhausted. the

WwWww americanradiohistorv comm
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FIG. 2—THE 1500-Hz MODULATING SIGNAL Is
shown in & the modulated 35-kHz carrier signal
is shown In b; and one cycle of the 35-kHz bursis
is shown in ¢

oulput of the LED's drops to about one-
third of thecir pcak power. When 51 is
released. C6 begins 10 recharge: it reaches
9% of capacity in about one second. and
full capacity in five 10 six seconds.,

At distances under ten feet. thar charge
time will he of no consequence becausc.

at that distance. the receiver can pick up
the reduced signal. At greater distances.
though, it may be impossible for the re-
ceiver to respond twice in a very short
period of 1ime—Iless than about a second.
But you shouid have no trouble if you wait
for several seconds between each use of
the transmitter.

The receiver

It is relatively easy to design an IR
remnte-control system, bul most simple
designs are hampered by either low sen-
sitivity or high susceptibility 1o noise. The
outstanding fealure of our receiver is its
high-scnsitivity, low-noise input pre-
amplifier, which is buill around an
pPC1373 IR remote-control preamplifier
(ICl in Fig. 3).

The IC is contained in an eight-pin SIP
(Singlc /nline Package) and it incorpo-
rates circuitry thai not only conditions a
signal from a photodiode. but also varies
the bias on the diode o accommodate
changing lighting conditions. The
PCI1373 also has a sensitive 3040 kHz
tuned detector, automalic gain control. a
peak delector. and an oltput waveshaping
bufler.

All thal circuitry allows the the weak
signal picked up from photodiode D2 to
be output as a clean, logic-leve] demodu-

lated signal: that signal is, in tact, un exact
replica of the signa! produced by [C] in
the transmitier!

The preamp stage is very sensilive o
various forms ol noise and RF inter-
ference, so, for maximum accuracy, the
entire preamp circuit should be shicided
and bypassed. Our PC-board layout. dis-
cussed below, has been optimized for low-
nois¢ performance.

The demodulaied signal from the pre-
amp stage is sent to 1C4-a, a 74C14
Schmitt trigger. The squarcd-up 1500-Hz
signal is then sem 10 the clock input of
IC5-a, half of 4 4013 dual "D" fip-flop.
The fip-fop is configured as a binary di-
vider. so the frequency of its output signal
is exactly half the frequency of its input
signal. but ft has a duty cycic of cxactly
50%.

That 750-Hz signal is clipped to ap-
proximately 0.7 volis p-p by diodes D3
and D4. The clipped signal is then fed to
IC6, a 567 tonc decoder. The output of
that 1C goes low whenever the frequency
of the signal fed 1o it is within its lock
range—the range ol frequencies within
which the IC will respond—of its internal
VCO (Voltage-Controlied Oscillator).

The center of the VCO's lock range is
set by components Ri6. R17, and CI7.
The trimmer potcntiometer (R16} allows

82
I LOCAL ON/OFF LEOS RED
_________ A ks X {OPTIDNAL} L]
:_ AAS, - ‘EE.‘. -+ ! . * 23
RS I 05 g,
| " 4 L1 J_ BAV ¥ | QRANGE \‘1
| . SmH I 13 w93 AN SiGNAL B2
A {
0033 AR | I '
| MYLAR | =
i 1 R12 €
l‘\ 8 3 00k$ :
|
1 i 17
| P 7 IC3 Fod
| 6750 uPC1372 I 12 8013 g 0K |
1our | I, 1Cke -
| o BoadTe LF 1.6 74C14 7 3 7] Lcsb H
R10 I | R1§ 1/6 T4C1A
s 290 11 by 3V
| 104 & e 03 A17
16v 1005 c10 15 = 4142 12K i
18 ¢z
I 16v 0875y =: £ 1uF ::ful’i
4 . >
| £ | froc | mm*wun 18V
N e T I 0
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~ M T “ L
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= o D10 )
+| c22
T INSOO2 (5} 10004 ¥
SVAC 16y
150mA

FIG. 3=THE RECEIVER FEATURES A SHIELDED PREAMP, shown here Inside the dashed iines. The
outpul of Ihe preamp I3 squared up and fed to a PLL tone-decoder (ICE); lhe output of the PLL Is led
through @& bl-stable latch (IC5-b), which provides the owofF funclion.
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you lo vary the center frequency to match
the output of your transmitter. The lock
range of the VCO is set by C18. We use 4
2.2 pF capacitor hiere for @ moderately
narow lock range—about 110 Hz. Thal
provides an overall range of 750 1z + 55
Hz. The length of tine a signal of that
frequency musi be present to obtain out-
pul is set by capacitor C19: the 22-pF
value sets thal time al about 10 ms.

When 1C6 detects a signal of the proper
frequency. pin 8 goes low. Since that out-
put Is an open-collector transistor. a pull-
up resistor (R18) is required for proper
operalion. The output signal is fed
through anather Schmit trigger (1C4-b).
which drives another D™ flip-fop, 1CS-
b. That flip-flop is configured as a bistable
fatch: each successive inpul causes the
oulput lo change stale.

Schmiu trigger 1C4-b also drives 1C4-
€. which in tum drives LED4, sianaL.
which lights up whenever a signal is re-
ceived. The @ ouipul of 1CS-b drives 1C4-
d. which in turn drives LEDS. on. which
lights up whenever the oulpul is in the on
statc. The § outpul of ICS-b drives two
parallel-connected inverters. 1C4-¢ and
1C4-f; they turn transistor Q2 on when
G goes low. That transistor energizes the
relay: its contacts swilch the device you're
controlling on and off. Diode D6 is wired
across Ihe coil of the reclay to suppress the
reverse spikes generated by the coil when-
ever it is de-energized. Without D6. Q2
might be destroyed.

Components C21 and R22 are con-
nected lo the latch's R input: they provide a
power-on-resct function. In other words.
they ensure thal the relay will be off when
power is first applied to the receiver. Al
power-up. C21 is effectively a shon cir-
cuil. so r is high. In that reset state. the @
output of the Hip-lop is low. the § output
ishigh. 50 Q2 and the relay are off. But. as
C21 charges through R22. the voliage
across C21 increases, and eventually the g
input drops to ground and atlows the 1C to
respond to input signals.

We have made provision for an optional
LOCAL ON/OFF switch. $2. Since 1he 567
has an open-collectior output. 82 can be
used to force the inverer’s input [ow and
thus slternate the siate of the lalch without
damaging the 567.

The receiver is powered by i nine-voli.
150-mA transformer that delivers about
12-volts DC aller rectification by diodes
D7-D10 and filicring by C22. Since most
of the receiver circuit is vollage-indepen-
dent. no regulator is used. However. the
567 requires a supply voltage less than
nine volts. Therefore, resistor R1S. capac-
itor C15, and Zener diode D5 are used to
provide a regulated. filtered 6.8-volt DC
SOUNCE.

Construction

We recommend that you use PC
boards. cspecially for the receiver. as the

LED3\}‘

LQ\:*

FIG. &—COMPONENTS MOUNT ON THE TRANSMITTER BOARD as shown here.

LED 2 D IC1

LED 3 1IC2

performance of ils preamp can be de-
gradcd hy improper layout. You cun etch
your own boards using the foil panems
shown in PC Scrvice: pre-ciched boards
are included with the hits seld by the
source mentioned in the Pants List.

When your boards are etched. inspect
them for shons and opens. Correct any
prohiems and clean the boards with steel
wool. Now build the irmsmitter. Install
all components except the bauery clips
and the three LEDs according 1o the di-
agram in Fg. 4. Takhe care to orient the
capacitors. the IC’s. D1, and QI correcily.
As you can see in Fig. 5. the feads of CI
and C6 must be bent al & right angle: the
capacitors are then mounted horizontally.
The Nat edge of S1 should fxce Q1.

Next solder the batiery clips to the
board. The bump on the negative clip
should face inward. and the hook on the
posilive clip should face outward. Now

WWwWwW americanradiohistorv comm
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FIG. 5—YHE COMPLETED TRANSMITTER appears as shown here. The legs of the electrolytic capaci-
tors {C1 and C6) musi be bent honizontally for those capacitors lo fil In the case.

insen LEDI into its holes with the Aat side
toward the positive batiery clip. but do not
solder it in place yet. Lay the PC board in
the top half of the case. adjust (he position
of the LED to line up with its mounting
hoie. and then selder the LED in place.

Now inscn the two IR LED's {LED2
and LED3) into their holes wuth their M
sides loward the side of the board the
negative battery clip is mounted on. Soi-
der them in place about % inch above the
surface of the PC board. Carcfully bend
their leads so that they are parallel with
the board and with cach other. and so that
the cemter of cach LED is about ¥ inch
above the surface of the board.

Lay the board in the lower half of the
case and carefully mark where the center
of cach LED touches the front edge of the
case. Remove the board and use g small
rattail fite or a similar tool to cul aut a
precise half-circle for euch LED. Check
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your progress often to avoid overcatling.

Snap both halves of the case together
withoul the board in place and mark
where the odges of the holes meer the
upper half of the case. Toke the case apart
and carclully file out the holes in the up-
per half to maich those in the lower half of
lhe casc.

Now lay the board in the case. Then
insert Bl and press $[: LEDI should re-
main lil for as long as S| is pressed. Ifthe
LED doesn’t light. make sure the battery
is inserted correctly. [Titis. use a frequen-
¢y counter or an oscilloscope 10 verify thal
both TLCS555%s are oscillating. If they ane.
make sure that LEDI is mounied correct-
ly. If you still haven't isolated the prob-
lem, you may have installed QI
incorrectly, or you may have insialled Q2
by mistake.

When the board is debugged. complete
ussembly of the wransmitter. Insernt the
board into the lower half of the case and
then snap both halves together. [T desired.
the IR LEDs can be pushed back into the
case so that they do not prutrude.

Building the recelver

Since the componcats ire nol so close-
ly spaced, building the receiver is some-
what easier. Referring to Fig. 6, solder all
elecironic—not mechanical—compo-
nents to the board, except for LED4,
LEDS. D2, and TI. Be carefui to orient all
polarized devices correctly: 1C3 should be
mounted with the bevel orieated toward
the transformer. Don’t forget 1o solder the
jumpers in place.

Bolt T1 to the board with its secondary
wires toward C22. Keeping the leads as
short as possible. soider the primary and
the secondary wires to the appropriate
pads. To prevent shorts. ensure that all
strands of each wire pass through its bole.
Clip off and insulate the transformer’s
center lap.

Solder three 3-inch pieces of 18-gauge
wire to the output pads near the relay.
Connect the opposile ends of those wires
to the appropriate terminals on SOI.

Now solder D2 in place with its base
about ¥ inch above the surface of the
board and with the beveled comer toward
the center of the board. Mount LED4 and
LEDS with their flat sides facing each
other; the cenier of each LED should be
about % inch above the board. The LEDs
will be parallel to the board and to cach
other if they are mounted comectly.

Now solder four thick pieces of bus
wirc to the four holes where the shield will
mount. The shield cin be bent as shown in
Fig. 7 from a thin piece of uin. Also. cut a
Y- X Ya-inch piece of tin plate for the
bottom of the PC board. However, don’t
solder cither shicid in place until you have
verified that the preamp circuit works ex-
actly as intended.

Sirip the sheath of the AC cord so (hat
one inch of cach conductor protrudes:

sz
LOCAL ON/ OFF e
[OFTIONALT [© ©
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FIG. 6—COMPONENTS MOUNT ON THE RECEIVER BOARD as shown here. One shield musl be
soldered to each side of the board afler testing confirms thal the preamplifier works,

strip. twist. and tin ¥4 inch of each conduc-
tor. Pass the cord through the rear pancl,
insulate it with a grommet. and solder the
leads to the board. Then press SOI into
the rear panel and solder the three wires o

the correct terminals. Your receiver
should resemble the one shown in Fig. &,
Now insert the red plastic IR filier into
1he front panel so that its legs are horizon-
continued on page 84

PARTS LIST

All resistors are Ya-wait. 5% unless other-
wise noted.

R1—47.000 ohms

R2, R11—150.000 ohms

R3—27,000 ohms

R4—2200 ohms

R5—180 chms

RB—270 ohms

R7—6.8 chms, -watt

R8—3300 ohms

R9—1000 ohms

R10—22 ohms

R12, R14—100,000 ohms

R13—680 chms

R15—390 chms

R16—5000 ohms, trmmer potentiometer

R17—12.000 ohms

R18—470,000 ohms

R19—1 megohm

R20, R21—1800 ohms

R22—10.000 ohms

R23—820 ohms

Capacitors

Ci1—1 uF, 16 voits, electrotytic

C2—0.0047 uF. mytar

C3, C5. C20—0.01 uF. ceramic disc

C4—0.001 uF. ceramic disc

C6—470 uF. 16 volts, elecirolytic

C7, C8, C11—10 uF. 16 volts, electroiytic

C89—0.0033 uF, mylar

€10—0.047 uF, ceramic disc

C12—47 uF. 16 wolis, elecirolytic

€13, C14—0.1 pF, ceramlc disc

C15—-100 uF. 16 voits, etectrolytic

C16—1 pF. 16 voits, tantalum

C17—0.1 pF, mylar

€18—2.2 uF, 10 volts, electolylic

C18—22 uF, 10 volts, elgctrolytic

C21—1 uF, 16 wvolts, elecirolytic

C22—1000 pF, 16 wits, electralytic

Semiconduclors

IC1, IC2—TLC555. CMOS 555 timer

IC3—pPC1373, IR phoiodiode pre-
amplifier

IC4—74C14, hex Schmin tngger
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1IC5—4013, dual “D" thp-flop

IC6—567. 1one decoder

D1. D3, D4, DE—1N4148, signal diode

D2—BPWS0, Infrared photodiode

D5—1N5526A. 6.8-voll. 400-mW, Zener
diode

D7-D10—1N4002. recuher diode

LED1—wisibie muriature red LED

LEDZ, LED3—XCBBOA, infrared LED

LED4—visible miniature Orange LED

LEDS—wvisibie miniature red LED

—BCs40 (ECG383)

Q2—BC337 (ECG159)

Other components

B1—12-volt minlature “lighter” battery

RY1—relay. DPDT. 10-amps. 12-volis

L1—5 mH inductor

S1—mnlature SPST momeniary push-
button

S2—miniature SPST momentary push-
button {optional)

T1—9.volt, 150-mA. PC-mount trans-
former

Note: The followilng kits and compo-
nents are available from Dick Smith
Electronics, P. O. Box 8021, Redwood
City, CA 94063: Complete receiver in-
cluding all parts, case. and mounting
hardware, no. K.3428, £32.00; (rans-
mitler including all parts, case, bul
less batlery. no. K-3429, 57.95; trans-
mitter batlery, no. $-3335, $1.19; re-
celver case, no. H-2503, 5595; trans-
mitler case, no, H-2497, $1.95; $2.50;
BPW-50 IR pholodiode, no. 2-1958,
£2.50; pPC1373 IR photodiode pre-
amplitier, no. K2-6174, $2.50; twelve-
voll relay, no. $-7200, 54.95; nine-volt
transtormer, no. M-2840, $2.50. All or-
ders must add $1.50 plus 5% of tolal
price tor shipping and handling. Cal-
itornia residents must add 6.5% sales
tax. Orders outside the U. . must be in
U. S. funds and add 15% of tolai price.
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Pa rt has become one of the hotiest seg-
nients of the consumer-clectronics marketplace. |t
van also be a bewildering one, with manufictuners
offering different technologics. difterent featuresf
and a wide variety ol price points.

Last time. we presented an overview ol the market
in tabulur form. While that type of overview is usetul
for comparing all of the TV sets at a glanee, there is
quite a bit of information that cannot be presented in
a table. This month, we'll take a deeper look at the
best. and the worst, that those TV sets have 10 offer.

Our evaluations

All the manufacturers covered in this sufvey
provided one or more sets for our evaluation.

Huwever, somie sets were not available at the time this
report was writien. Untested sets are noted (see Tihle
I in the July issuc of Radio-Electronics) and our
commenis 0n those are based on manufiacturer’s liter-
ature O our experience with sets that are similar.

All 1esting was conducted in a hilly suburb ot Las

geles. where TV reception is less than ideal. and
ndgnally requires an outside antenna. espevially tor
lowgnd VHF channels (Channels 2 through 6)

Th¥gnstruction manuals that came with cach set
varicd Mg n barely adequate (Sinclair) 10 excellent
(mosi ¢ cm). All sets included a wartanty of some
type. N

Casio !
The TV-2} &

& smallest. and the poorest per-
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forming set we lested. To operate the unit,
you flip up a panel that ¢ontains the LCD
display and a translucent back panel.
Light penetrating the back panel (jogether
with the setting of the brightness control}
determines image contrast. The screen
image is reflected by a murror, giving the
effect of a screen tilted for easy viewing.

An oplional backlight ¢clips onto the
back of the flip-up screen. Powered by the
set’s batteries. it contains an elec-
troluminescent panel for use when the
ambient light is not sufficient.

To keepthe size of the unit small. Casio
provides no speaker or retractable tele-
scoping antenna. Insiead. an carphone is
proved; its wire lead doubles as the set’s
antenna. With that amangement. if you
move while watching. the earphone-lead
antenna whips around and the picture be-
comes unstable.

Another choice made in the interest of
user simplicity (and to eliminate a tuning
dial) is the incorporation of automatic sig-
nal-secking for channel selection. When
you tum on the set by selecting ecither
VHF or UHF, a small black cursor ap-
pears at the top right side of the screen and
stants moving downward. seeking a sig-
nal, Up-arrow and down-armow buttons,
marked AUTOTUNING. let you €hange cur-
sor direction. When a signal is found, the
cursor stops. and the picture and sound
(usually} lock im. The picture quality, at
best. is like & very bad newspaper photo.

The trouble with the automatic tuning
is that the sct does not disciminate well
enough between good and bad signals, It
will even lock in on scrambled subscrip-
tion-TV signals, commonly found on the
UHF band. On weak channcls. it some-
times locks-in insuch a way that video can
be seen but sound can not be heard. Since
the unit lacks a fine-tune control. there is
no way to tweak up reception. Further
more, the search for the next channel is
very slow. Worsl of all. if you move the
earphone wire and the signal level drops,
the set unlocks and stans searching for
apother channel!

That set. which appears to be identical
to Radio Shack’s Pockenvision-2, might
be adequate in a strong signal area, and
for watching at a desk where the antenna
lead will not be subject 10 much move-
ment. It is probably great for waching
daytime soaps at the office during lunch or
break time.

The TV-60, not tesled, appears to be a
TV-2{ with an AM/FM radio added.

The TV./000 is an LCD color set with
reasonubly good performance. il has a
built-in fluorescent backlight for indoor
viewing. Outdoors you can drop down a
reflective back panel to collect suntight—
and we mcan sunlight. not just daylight.
because that set requires quite a lot of
itlumination.

Screen viewing angle is restricted with
that set. Al anylhing other than the the

best viewing angle, the picture cither gets
dark or washes out. You can parially
compensate for that by using the bright-
ness control.

The color is fair, with a surprising de-
gree of sharpness. Thumb-adjusted color
and tint controls let you sct the degree and
shade of color to your liking.

The FV-f000 also uses automatic tun-
ing. but the tuner appears to be much
more sensitive. and a regular telescoping
whip antcnna is used. The result is a stable
picture,

AADIO SHACK POCKETVISION-20

Video and audio inputs are provided,
allowing for improved performance when
used with a VCR. That also means that the
unit could be used as a computer monitor,
though because of the small screen size
such use is likely to be impractical.

That unit is apparently identical to the
Radio Shack Pocketvision-20.

The TV-5000, not tested, appears 1o be
a TV-{000 with an AM/FM-siereo radio
added.

Citizen

The 03TA was one of the first decent
LCD sets in the marketplace. Now dis-
continued, that small, shim set with a
built-in AM radio remains available at
discount prices at many stores.

Despite poor contrast, a common prob-
lem with LCD sets, that unit has much to
recommend i1. The picture is relatively
large and surprisingly good. at least until
you compare it with that produced by a
CRT. The video inpul makes the set easy
fo use as a monitor. Included accessories
include am AC adapter and a 3%:-foot
plug-in wire antenna.

The flip-up pancl and mirror provide a
comforable viewing angle. e drum tun-
ing dial is fast and easy to use, with clear
markings. amd slide controls for volume
and brightness are well-marked and casy
lo set.

The 05TA color set is another story. The
book-style carrying case is beautiful. and
the set itself has a great look and feel. Its
performance, however, leaves something
to be desired. In fact, it was the poorest
perforining color set we evaluated; in fair-
ness, it was also the least eXpensive. In-
doors. the color piclure is fair. But
outdoors the picture becomes completely
washed out; you almost have to yse the
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built-in backlight (which greatly shortens
battery life). since it takes a lot of exiernal
light bouncing off a tilt-down back reflec-
tor to produce an accepiable picture. on
the screen.

Reception is limited with the 2-foot
telescoping whip antenna, but imptoves
considerably with the 3%-foot clip-on
wire antenna that is provided. The video/
audio inputs allow you to monitor a VCR
of camera indoors.

The 06TA and the 08TA were not avail-
able for testing. In those sets. Citizen
claims to be using a special “black ma-
trix” process that produces a screen with a

CITIZEN 06TA

contrast ratio of 5:1 (compared with 2_5:1
for their earlier LCD sets. and 10:] for a
typical CRT screen, according toCitizen),

The 06TA is replacing the 03TA; it has a
list price of only $100. 1t is a little smalter
than the O3TA, and has no radio. but it
does have a higher pixel count and a
smaller screen, which provides better res-
olution. With its combination of improved
contrast and low price, that set could fast
become an LCD favorite.

The 0874, using 23.5-inch screen with
even greater pixel density, improved con-
trast, and an FM-sterco radio, also could
be a winner.

Epson America

The ELF ET-20 (and its Seiko equiv-
alent, the LDVGI2)} were, wilthout ques-
tion, the best LCD units tested. The
resolulion was remarkable for an LCD
screen., with a brighiness and contrast ap-
proaching that of a CRT.

EPSON ELF ET-20
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The ET-20 uses reflective LCD TFT
{Thin-Film-Transistor) technology. so no
backlight is required. Furthermaore. an ac-
ceptable picture is produced with normal
room lighting. and the picture does not
fade outdoors. The unit is very small,
easily fitting in a typical shint pocket.

However, several design compromises
were made that reduce the cffective use of
that set. Although the sound quality is
good, the speaker is at the back. so all
sound projects rearward. Since the speak-
er is 5o small to start with, the ET-20 onty
has sufficient wolume for viewing in a
quiet arca. Making things worse, when an
earphone was used, at least on the model
tested, there was an annoying low hum.
Also, the wire stam provided allowed the
set to tilt too far back for convenient view-
ing. Perhaps that’s why the Seiko version
lefi the stand off altogether.

The color ELF ET-/2 has had a lot of
favorable reviews—with good reason.
The picturc offers surprisingly good color,
tint. contrast, and resolution. Brightness.
color, and tint are adjustable to your lik-
ing. The relatively large front-mounted
speaker provides good sound.

The picture is watchable outdoors, but
is better inside. A reflective panel tilts
down from the back for use in locations
where the lighting is sufficient. Qther-
wise, the built-in fluorescent backlight
provides sufficient illumination.

Magnavox

The BF390/BK is an €Xceptional sct in
almost every way, [L appears 1o be identi-
cal to the Sony FD-30A {(we’ll get 10 the
Sony sets In a moment).

The specially-designed FD (Fiat Dis-
play) CRT's picture resolution and con-
trast are excellent. For even better video
quality. & video input is provided
(however, there is no audio input); sur-
prisingly, an 80-column computcr display
was readable. The video input also will
allow the unit to be used as a video-cam-
era or portable-VCR monitor. The front-
mounted speaker and stereo headset
provide goed sound.

Since the unit is a CRT set, no extemal
source of [ight is neceded. The best view-
ing conditions are indoors. with subdued
room lighting. Qutdoors your cyes be-
come adjusted to the ambient lighting and
the piciure appears washed cut. Direct
sunlight on the screcn washes the picture
out altogether. That's why the carrying
case i5 designed with two flaps: those
Aaps are held in position with Velcro tabs
to form a sunhood for outdoor viewing.
The set includes a swing-out stand.

The wner is about as sensitive as those
of most of the other sets tested. There is no
provision for an extemnal antenna.

The BFI900BK was not tested., but ap-
pears o be the same as the BFI90/BK
except for an AM/FM-sterce radiol we
assurme that its performance is compara-

ble. 1t does not have a video input and is
not supplied with an carphone.

Panasonic

The TR-1030P, and its sister CT-10/
(more on that in a moment), both use a
conventional-design CRT that has the
smallest screen size of any of the units in
this report. Despite that. the sets are
among the largest reviewed. To accom-
modate the long neck of the CRT, the tube
was positioned so that the screen is viewed
at what would normatly be one of the side
panels.

We 're impressed with the TR-/030. Al-
though the screen is small, the display is
clear and bright. An included magnifier is
a worthwhile accessory. Although there is
no extemal antenna input, the tuncr has
berter sensitivity than most of the sets and
provides a ¢lear picture even on the weak-
er channels. The fact that it comes with
rechargeable batteries and an AC adupter/
charger is also a definite plus. (Note that
the charger uses a special plug; that makes
it impossible to plug the wrong charger/
adapter into the TV set.) In fact, all ac-
cessorics, including a cigarette-lighter
adapter (for car use) and carphones, are
included.

Our reaction to the CT-/0/ calor set was
simitar. The color, brightness and contrast
of that CRT set were far superior to those
of any other color set reviewed.

All accessories are included. Among
those are a magnifier, an AC adapier/
charger, rechargeable bateries. head-
phones, an audic/video patchcord. and a
car ¢ord. Panasonic even includes a
matching transformer to allow you to con-
nect either 300-ohm twin-lead or 75-0hm
coaxial cable to the anténna input. Ata list
price of $450 the CT-/0{ is the most ex-
pensive set in Lhis report, but you get what
you pay for.

Radio Shack

The Pockervision-2 is similar Lo the
Casio TVv-2{. It differs in that the case and
backlight are included; basteries are not
included.

CASIO Tv-1000

The Pockervision-3 {no1 tested) at firsi
appears to be similar to the Citizen 03TA,
without the radio. AC adapter. or a video
input. but with a backlight, However, Cit-
izen claims that the unft they build for
Radic Shack "uses a black screen rather

than a whiic screen. giving better con-
trast. but a sepia-toned picture.””

The Pocketvision-20 (not tested) ap-
pears to be the same as the Casio TV-/000,
but it includes a wire antenna and doesn’t
include batieries.

Seiko (Hatton)

The Seiko LDVOIZ diiffers from its sis-
ter Epson £7-20 only in cosmetic de-
tails—it has batleries bui no stand. and Is
turned on by pulling down a screen cover
(there 15 no conventional on/off switch).

SEINO LDV-012

The LDV202 is a color LCD set with a
good picwre and a built-in LCD alarm-
¢lock module. That module slips out of
the casc andl has its own battery. That setis
the smallest of the color sets tested, and
worked very well. The screen tilts up to
allow light to bounce ofT a silver reflector
to the back of the screen. Typical room
lighting appears to provide sufficient il-
lumination, it works well outdoors in the
daytime, und for night (or dark room)
viewing, a backlight is included. The
backlight, which normally draws power
from its own batteries, simply snaps onto
the back of the screen. When using the AC
adapter or car cord, a small included
patchcord connects the external power
source to the backlight,

Sinclair

Sinclair’s Flar Screen TV, available in
England for over a year. was recently in-

INSIDE THE Sinclalr FTV2. That set uses & flal-
screen CAT display.

troduced in the United States as the FTV2.
Because the unit had to be redesigned for
use in this country (the British do not use
the U.S. VHF frequencies). its perfor-
mance is markedly beter on UMF chan-
nels {although its VHF performance is
certainly adequate).

The fAat-screen CRT produces a very

WwWwWw americanradiohistorv comm

9861 1LSNONY

=
w


www.americanradiohistory.com

RADIO-ELECTRONICS

o
L=

good picture, though il is not as good as
the onc produced by the Sony/Magnavox
TV sets. Further. it is the lcast expensive
miniature CRT-type TV sel available,

We should note that this set does nol
use alkaline cells for power. Instcad it
requires a Alat Polaroid Polapulse lithium
baitery. That P-500 version of that battery,
which is included, can power the unit for
up to 15 hours. The P-100 version of the
battery. which is available av many hobby
stones . will run the set for 2 hours. Unfor-
tunately. those batteries are not rechargea-
ble and arc not inexpensive: sinclair offers
a puackage of three of 1the P-500's for just
undcr $10.

The only accessories provided with the
£TV2 are athin vinyl slip-over case and an
carphone. No handsirap is provided or
available.

Sinchair does not sell an AC adapter in
the U.S. for 1he set, but you can use the
Radio-Shack Universal AC-r0-DC Adapi-
er (Cal. No. 273:-1650). For car use,
you'll want the Radio-Shack Universal
DC Awio Adaprer (Cat. No. 270-1560).

The set is gencrally a good vatue but
does suffer from some deficiencies, main-
ly poor sound from the small side-
mounted speaker, and inaccurate dial
markings. It can also be difficult to oblain
locally. If you run into trouble. the set Is
available from a few mail-order deaiers.
One such dealer is Curry Computers,
5344 West Banff, Glendale. AZ
85312-5607.

Sony

The Sony FD)-2A and FD-30A use the
same 2-inch FD flat CRT as the Magnavox
untis mentioned earlier. Therefore, it's not
surprising that the picture quality of both
sets is just as good as that of the Magnavox
units.

The FD.24 is the only set tested thal
allows the reception of TV sound withou
picture. for greatly extended battery life.
A rechargeable batcry pack is not avail-
able. but you can use individual re-
chargeable cells (penlight type),

The small front-mounted spe¢aker pro-
duced farr sound: no earphone is supplicd
with the unii. Contrast levels {(low. medi-
um. or high) are selected using o three-
position switch. There is o separate rotary
hrightness control. There 1s no video in-
put but there is an extemal antenna input.
The carrying case that comes With the unft
is simply an unpadded silver-color bag
with a drawstring at the iop.

The FD-30A is essentially identical to
the Magnavox BF3I90!BK . The FD-30A,
however, comes with batterics and Sony
offers a number of optional accessories
not offered by Magnavox {note that those
will also work with the BF390/8K).
Among those ac¢essories are an external
battery case {which uses four C-size al-
kaline cells for about ten hours of opera-
tien), higher quality sterco headphones

than those supplied with the set. a speaker
system, 4 video-camera monitor cable,
and a screen magnifier.

The FD+40A uses 4 large 4-inch diago-
nal flat-display CRT. It is stretching a
point to call that set a "pocket TV, ™ but is
included bere for those whose interest is
in the ultimate in ponable monitors. For
such applications, that set {and its Zenith
clone. the BTO¥4S. which we will get to
aext) may be the most practical choice.

The FD-40A screen seems cnormous
when compared with that of the other sets
tested for this report, and it was a pleasure
o watch. No stand is required; 1he base of
the unit is wide enough for the unil to
stand by itself. The screen is located near
the botiom of the unil and is slanted for
comfonable viewing from about 2 fect
away. The relatively large speaker pro-
duces good guality sound; no earphone is
included.

On the down side. the image produced
did not seem as sharp as that produced by
the other Seny sets. although that may
have been duce solcly to the fact that the
screcn Is larger. Also, the videoraudio
puts are non-standard and require the
of a special adapicr cable that’s not fn-
cluded; it is available as an option. Finally,

SONY FD.30A

the set goes through batteries at a fairly
fast rawe; no AC adapter is supplied.

Optional accessories inciude a re-
chargeable hattery pack, car cord, car-
phone. exiemal anienna connector, gutter
mounted car antenna, and roof-mounted
car antenna.

Zenith

The BT044S is functionally identical 1o
the Sony FD-40A, although there are
some minor cosmetic differences. The
unit comes with an AC adapeer and an
earphone, bul no batieries or carrying
case. Zenith does not offer many of the
accessories offered by Sony, such as the
rechargeable battery pack, bul it appears
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that those offered by Sony will work with
the BT044S.

s

b

T
ZENITH 8T0445

What was a bil surprising, especially
considering the sets similarity to the
FD-40A, was the poor quality of the pic-
ture—it was rather gray and fuzzy.

Summary

After testing all of the units, and exam-
ining the specifications and brochures of
those not tested, we've formed some
opinions about the units.

If you are interested in Just having a
pocket TV for oceasional use, and want to
keep the cost low, consider the Citizen
06T4 or Sinclair FTV2,

For a better piclure, but also a higher
cost, consider the Magnavox BF39008K
or Sony FD-2A. If you want to add stereo
FM, get the Citizen 08TA, the Sony
FD-304, or the Magnavox BF390/BK .

For monitoring video from a camera or
VCR, the Sony FD-404A or Zenith
BT0445 will give you the Jargest picture.
If you can get by with a smaller monitor,
consider the Sony FD-304 or Magnavox
BF390/BK .

If you can’t get by without color. be
prepared to pay a lot more for a lot less in
picture quality. Of the color sets, the Pan-
asonic CT-{01 is tops, followed by the
Seiko LDV202 and Epson ET-/2.

In this repon we've tried to fairly point
out each TV set’s strengths and weak-
nesses. Balancing those against your
needs should lead you to the unit that’s
right for you. Also. ithe judgments pre-
sented here are the author'’s. Just as you
would for any other type of electronics
equipment, you should cvaluate a set’s
performance for yourself before making a
purchase, R-E
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REUDES

TV SIGNAL
DESCRAMBLING

This month we turn our attention to
several practical descrambling circuits.

WILLIAM SHEETS AND RUDOLF F GRAF

P t 3 NOW THAT WE'VE
a r looked at the theory
behind several possible scrambling sys-
1ems and several sysi€ms now in common
use, it’s time to turn our atention 10 some
real-world circuits. For the most part, we
will confine our discussions to those sys-
tems Wsing fixed scrambling algonthms.
Those systems include gated-pulse, sine-
wave. and Sync Suppression and Active
Video inversion (SSAVI). Although those
sysiems are different, they do share some
common circuits. Let’s start off by look-
ing at some of those common circuits.

Basic circuits

One simple circuit that crops up in a
variety of scrambling/descrambling sys-
tems is the video clamping cincuit. That
circuit is used 1o establish a DC or base
reference for a video signal.

Consider the situation shown in Fig. 1.
There. the video signal shown in Fig. 1-a
is fed 10 the “AC-coupled ™ network of Fig
1-5. Note that the output waveform shown
in Fig. l-¢ follows the input. but that the
DC level has shifted down about two
volts. The result is that, for the portion of
the waveform shown, the grays would ap-
pear white und the blacks would appear
gray. Also, because of the suppressed
level of the sync tips. the picture might
roll.

The missing reference level can be re-
established by modifying the neiwork as
shown in Fig. 2. A small portion of the
signal is rectified by the clamp diode, D1,
and appears as a DC bias that shifis the
DC leve] automatically as required. As-
suming that the diode is ideal. the vidco
output can go no further negative than the
reference voliage: the video signal is be
said to be “clamped™ to that reference
voltage.

Another circuit found in almost every
descrambler is the modulator. [n the sim-
plest of terms., a modulator is a circuit that

Over the nex! few months, Radlo-
Etecironles will be presenting a se-
ries of articles describing the lech-
nigues used by pay-TY and cable
companies 10 scramble their signals
While specllic circunts lor specific
scrambiling systems will be discussed,
thay are presented bor prformnational
and experimental purposes only.
Therelote, parts hists. parts supphers.
and addional echnical support will
not be aadabie (o1 those circuits.

superimposes one waveform on another.
1n a descrambler. the modulator is used to
T¢-insert components of the video wave-
form that have been removed. or to restore
components that have been altered.

In the gated-sync system. the effect of
the scrambling is (0 reduce the amplitude
of the sync pulses. That could also be
looked at in another way: The video level
is increased 5o that it is much toc high for
the sync pulse.

We could restore the proper signal ei=
ther by reducing the video gain between
sync pulses. or by increasing the video
gain during the sync pulses. Idcally, we
need a circuit that has different gain (or
attenuation} for video and sync signals.

Two basic appruaches can be used to
restore the proper relationship between
video and sync signals. Onc is to use a
variable anenuator; the other 10 use a vari-
able-gain amplifier. The choice of ap-
proach is pretty much up to the designer as
cither is practical and effective.

Variable attenuators

Fipure 3 shows four different attenuator
networks. The one shown in Fig. 3-aisa

basic, fixed design. The circuits shown in
Figs. 3-b and 3-¢ fcawre continuously
variable attenuation. The transistor
switched circuit of Fig. 3-d has an “on/
off™ attenuation characteristic. In that last
circuit, Q1 switches R2 into and out of the
circuit. When the transistor is conducting.
the attenuation is equal o RI/(RI+R2).
Of course, at other tiimes it is less.

Note that. in all of the circuits of Fig. 3.
Rl and Cl should be chosen so that the
1ime constant that results is 0.1 second or
greater. That will allow the circuit 1o pass
the lowest-frequency video components.
Typical values for R1 range between 20
and 150 ohms. For video applications. CI
ranges from 1000 (0 3000 pF: for RF it
should be between 100 pF and 0.01 pE
The value for R2 should range from 5 to

i
O £
VIDEQ < o1 VIDED
N : T, Wy
1—. 'T' 5
+ REFERENCE
== OC VOLTAGE
=

FIG. 2—THE DC REFERENCE-LEVEL can be re-
“Ysiablished Using & clamping elrtuit.

SYNC LEVEL {+ 5V} QUL P g SYNC LEVEL {+5V)
BLACK LEVEL { + 3VI 51- """"" T BLACK LEVEL{+3V)
WHITE LEVEL { & OV WHITE LEVEL {0V}

_FIG. I—WHEN A VIDED SIGNAL iz ted through an AC-coupled network, the DC reference-leve! is 105t
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FIG. 3—FOUR ATTENUATOR CIRCUITS. A basic
lixed attenuator |13 shown In & The atlenuators
shown in b snd ¢ are conlinuously variable. The
attenuator In o has an onolf operaling charac-
teristic.

50 ohms, while the vaiues for R3 and R4
can fall between 1000 and 22.000 chms.

Any of the variable atienuators could
be used to restore the proper video wave-
form for a gated-pulse, sync-suppression,
or video-inversion type of scrambled sig-
nal. However, because we need some de-
gree of *lineurity™ to deal with sinewave
encoded signals. the switched circuit of
Fig. 3-d would not be appropriate to de-
code such signals.

Descrambling could be done cither at
the RF or vidco level, although it is per-
haps simplest to do it at the RF level.
That's because RF descrambling, either at
broadeast VHF/UHF frequencies or the
TV set’s [F frequency (typically 45 MHz).
allows the use of lower-valued. physicaily
smaller capacitors (10¢ pF-0.01 pF vs.
1000-5000 p.F).

All of the variable atienuators require
that the active element be biased on (be
conducting) during the periods when the
video signal is present. The resull. of
course. is that the Yevel of the video signal
is reduced. During the interval when the
sync signals are present. the active cle-
ments are biased off and attenuation is

reduced or removed so thal the sync-sig-
nal level. blanking-pulse level. and color-
burst signal are not affected. Biasing is
provided by a pulse or sinewave source as
appropriate. (In some cases. a pre-
distoried sinewave is required; we'll look
at that a liitle more deeply later on in this
series.) The net result is that the normal
relationship between the video and the
sync levels s restored.

We can now look at our firsi. basic
descrambler. 1t is shown in Fig. 4. That

FIG. 4—THIS SIMPLE DESCRAMBLER |s based
on a conlinuGusty varlable attenustor. Though
ditficull o align. i can be made 1o work.

circuit can be used to decode a gated-syne
scrambled sigmal. It will not work on
other types.

Let’s see how that circuit works. A
small sample of the flyback pulse is used
to conirol the operation of Q1. As a result,
during the scan interval the transistor is
cut off, allowing a current of about | mA
to flow from the power supply. That cur-
rent biases DI on. The impedance of the

FIG. 5—USETHI HEME 10 Terive the fiyback
pulse required by Lhe circult In Flg. 4.

. 5—THIS DESCAAM
determing 1The amount of the galn.

WwWwWw americanradiohistorv comm

diode is determined by the amount of cur-
rent flowing through it. The amount of
current. and thus the impedance of DI,
can be controlled by varying RS.

During the reirace interval. however,
QI is biased on by the flyback pulse.
which must be positive. That divens the
current from the power supply to ground.
removing the bias from DI,

The amount of attenuation that that cir-
cuit provides depends on the impedance
of DI. During retrace. the diode is cut of f
and there is little attenuation. During
scanning, attenuation takes place because
DI acts as a low resistance that shorts pan
of the signal to ground.

We've received reports that circuits
similar to the one shown in Rg. 4 have
been used to decode VideoCypher I vid-
€0; as we have had no direcl experience
with that. we make no promises or guar-
anices. Further. neither that circuit. por
any other that weve heard of is capable of
restoring proper audio to a VideoCypher-
scrambled signal,

The circuit of Fig. 4 is not without its
problems. It is difficult to adjust and noise
prone. Also. it requires digging into the
TV recciver to obtain the flyback pulse.
On the other hand., it is a good experimen-
1al project because its pans are low cost
and can, for the most pan, be reused later
in a more advanced descrambler.

Perhaps the most difficult aspect of get-
ting the circuit working is obtaining the
flyback pulse. Unless you know what you
are doing. you could damage the TV setor
expose yourself to dangerous high volt-
ages. For those who would like to give n a
uy. Fig. 5 shows a method for obtaining
the flyback pulse. Be sure to use heavily
insulated wire and, if possible. operate
the set from an isolation transformer Jur-
ing your experiments. Once again. you
will be dealing with high voltages., so he
extremely careful.

Variable-gain amplifiers

The other approach to restoring a video
waveform is to use a variable-gain ampli-
fier. In that approach. the gain of the de-
coding ¢ircuit is controlled by a decoding
signal in such a way that the output con-
sists of a proper video waveform. Two
circuits that are appropriate for that ap-

BLER IS based on a variable-gain amplilier Tha decoding signat Is used lo
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F1G. 7—ANOTHER VARIABLE-GAIN descrambiler. this Cireuit is bullt around an LM733 \udeo ampllhet
Note that boih positive and negative outputs are availabie.

e
LM1310

FIG.8—FORS MS WHERE 815.75-kHz decoding signal is hidden in the audio ¢hann, this clrcult
can be used to reconstrucl 8 missing sync signal. Note that while IC1 was designed for FM stereo
applications. when configured a8 shown it can be made to operate al 15.75 kHz.

FI3. 5—IF NO DECODING SIGNAL IS AVAILABLE, Ihis circuit can use the 1.58-MHz color-burst signal
1o reconstruct alt of the components of an NTSC aync signal.

plication are shown in Figs. 6 and 7.

In Fig. 6 a standard video RF-amplifier
circuil is used as a video IF-amplifierat 44
MHZ (that s a standard TV IF frequency).
The input signal. which is Laken from the
tuner or i following IF stage. is made up
of a video signal and a superimposed
scrambling signal. The gain of the ampli-
ficris aliered by changing the bias at gate |
{or gate 2) of Ql. Thai iechnique is nor-
mally used in AGC circuits, but if the bias
is a DC voltage with a superimposed de-
coding signal, we can vary the gain in
such a way that the encoding signal is
canceled. For proper operation. the DC
voltage and the decoding signal leve] must
be carefully chosen. Ideally, the output of

the circuit should be an amplified version
of the video signal, with all traces of the
encoding signal removed.

The circuit in Fig. 7 is buill around an
LM733 video amptifier. That two-stage.
differential-input, wideband video-am-
plifier is designed for use in a wide variety
of video applications. It has a bandwidth
of over 120 MHz and selectable gain.

A differential amplifier has the property
of producing an ouwput signal that is the
product of the gain of the amplifier and the
difference between the two mput signals.
By grounding one input of the LM733.
the amplifier can act as a conventional
amplifier. The owiput can be cither bal-
anced or single-ended with respect to
ground. und the device can be set up to
provide 1wo identical output signals that
are 180° out of phase, as has been done in
the circuit of Ag. 7.

Let's see how the circuit of Fig. 7

continued on page 86
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ClIRECUIRS:

How to

FEEDBACK

Design OSCILLATOR Circuits

JOSEPH J. CARR

We continue our oscillator series with a discussion of LC feedback oscillators.

P t 2 LAST TIME WE
a r learned that there
are two types of oscillator: relaxation and
feedback. A relaxation oscillator is built
from a neon lamp, a UJT. a tunncl diode.
or another device. The non-linear resis-
tance characleristics of those devices are
what cause oscillation to occur. Below a
certain polential. a neon lamp. for exam.
ple. does not conduct; but, after that po-
tential is exceeded. the device breaks
down and provides a discharge path for a
timing capacitor. When that capacitor dis-
charges below the lamp's holding vollage.
it stops conducting, and voliage siarts to
build up across the lamp again. That
build-up continues until the threshold
voltage is exceeded once again. Oscilla-
tion thus continues as long as vollage is
present.

A feedback oscillator, on the other
hand, is built from a transistor. a wube, an
op-amp, or some other active (amplify-
ing) device. Oscillation is brought about
by appiying a portion of the amplifier's
output signal 1o its input. That feedbuck
signal must be applied in phase with the
original input signal. The reason is that.
because the amplifier is usually an inver-
ter that provides 180° of phase shift by
itsclf. an additional 180° of phase shifi
must be provided through some other
means.

There are many differemt ways of
providing that phase shiit; well show sev-

eral of the more popular below. But first.
we'll finish up our theoretical discussion
of oscillator circuit gain. and then tplk
about how oscillation gets started.

Avion ————0 QUTPUT

FEEDBALK
NETWORK
8

FIG.1—A FEEDBACK OSCILLATQR may be con-
sidered theoretically as an ampiifier and a feed-
back network.

Gain equations

The basic feedback oscillator is shown
in Fig. 1. The 1riangular block represents
an amplifier that has an open-loop gain of

- Ayiory Where the minus sign implies a
180° (jiffcmncc in phase between the cir-
cuit’s input and its output, The feedback
network has a gain factor 8: in most cases.
that ~gain™ is really a loss. If the circuit is
to oscillate, we must make the closed-
loop gain, Ay, greater than or equal to
unity. As we discussed last time. the
closed-loop gain of the circuit is:

Ay = Ayio/ll1 + Ayioy X Bl
Finding the value of B is €asy, given the

WwWww americanradiohistorv comm

righieircuit. In Fig. 2-a is shown a typical
three-leg feedback network. We call the
reactance clemenis Z1, Z2, and Z3. im-
plying that they can be either capacitive or
inductive reactances. depending on our
design needs. For convenience we have
shown the amplifying element as an op-
amp. but other devices could be used.
Take a look at Fg. 2-& and you'll see
that the feedbuck factor. B. can be staed
in a form that resembles the equation de-
scribing a resistive voltage divider:

—OOUTPUT
+ ¥

a7

FIG 2—THE FEEDBACK HNETWORAK is olien
composed of three impedances. 21, I2, and 73,
as shown at 3. For purposes of mathemalical
analysis, 22 and 23 may be treated similarly to a
resistive vollage divider (b}
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B=22/(Z2 + Z3)

Commonly Z1 and Z2 are the same type
of rcactance. and Z3 is of 1he “opposite™
type. For example. if ZI and Z2 were
capacitors. then Z3 would be an inductor:
if Z1 and Z2 were inductors, then Z3
would be a capacilor.

Whichever feedback technique we use,
however, there is still one unanswered
question: How does oscillation begin? 1f
oscillation depends on feeding the output
signal back to the inpul in phase. then how
can the process begin when there is no
ouipul signal to leed back? To use a me-
chanical analogy, consider a wning fork.
It needs & mechanical stimulus—a sharp
rap—Io start oscillating. Is there an ¢lee-
tric al equivatlent 1o that rap that will get an
oscillator running?

The answer, of course, is yes. First, no
circuit is ever perfectly noise free. In fact,
tramsistors, tubes. and other active de-
vices have an abundance of noise that
initially “*rings” the circuit. Second, there
is also a variable output voliage that is
caused by the varying colleetor {or drain)
current as the device “eomes alive.™ In
many cases that change in current is suffi-
cient to ring the circuit into oscillation.
However, if the circuit were very quict or
very slow Lo turm on. il is possible that the
circuit would be unable to start oscillat-
ing. Bui, assuming it does start, we usu-
ally want oseillation to occur at a specific
frequency.

There are many methods of controlling
Irequency: we'll ook now at severat ways
of controlling frequency using coils and
capacitors.

_—

O O
S

el e I

FIG. 3—AN LC TANK CIRCUIT delermines fhe
frequency at which many circuits oscillate:

LC oscillators

Let’s digress a moment and talk about
how a basic LC circuit works. In the cir
cuit shown in Fig. 3. after S1 has been
closed for a period of 1ime. current will
flow through 1.1, and that will store ener-
gy inthe inductor. But when S| is opened.
the magnetic field of the induetor collaps-
es. That collapse induces current into the
circuit. and that current charges CI.

Afier CI charges fully the process re-
verses. The capacitor begins to discharge
and that builds up the magnetic field in the
inductor. But this time, circuit losses have

reduced the amnunt of available energy,
so the field is weaker than before. The
ficld collapses, Cl charges. and so on.
until all the enérgy of the eircuit hay been
spent. That steadily-reducing, or damped,
oscillation would appcar on an Os-
cilloscope as shown in Fig. 4.

Eich timc the LC 1ank circuit is
“pulsed”™ by closing S1, the oscillations
will begin and have a frequency f that is
given by the standard resonance equation:

1
' mvic

All LC oscillators function according 10
the damped-oscillation model discussed
above: the frequency at which any given
LC circuit oscillates can be described by
the equation just given. So, keeping those
basic ideas in mind, let’s take a look at
several popular LC oscillators.

*V

Fl. -—WHEN PULSED, AN LC Lank circuii pro-
duces ¥ damped ringing signal as shown here.

A
L a4l

R2
>_‘—o OUTRUT
= b

=0,

FIG. 5—THE COLPITTS OSCILLATOR I8 com-
posed of a iwo-capacilor, one-inductor feed-
back network.

The Colpitis oscillator

The basic Colpitts oseillator is shown 1n
Fig. 5. Referring 10 our model circuit in
Fig. 2-a. reactances Z1 and Z2 correspond
to capacitors Cl and C2, respectively, and
reactance Z3 corresponds lo inductor L.
The circuit's frequency of oscillation is
given by 1he standard resonance formula
given above. Values are specificd in hen-
rys for coils, and farads for capacitors.
Also. the term € in the equation must be
calculated fram the series eombination gf
Cl and C2 in the standard manner:

C-: (C‘I x 02) ¥ {C1+C2)
The nominal gain of the colpitis os-
cillator is expressed as the ratio R2/RI.

and minimum gain is expressed as the
ratio C1/C2. We musi make the value of

C2 greater than the value of Cl if that gain
is to be less than unity. In practice. the CI/
C2 ratio is a trade-off between amplitude
and stability.

A2
>——<y—onurpu1r
.

EE Rl “Ec

FIG. 6—THE HARTLEY OSCILLATOR is com-
posed ol B two-Inductor one-capachor feed-
back nelwork.

The Hartley oscillator

The classic Hartley oscillator is shown
in Fig. 6. The principal difference be-
tween the Hartley and the Colpits os-
cillators is the type of reactance elements
used for Z1, Z2, and Z3. In the Colpitts
oscillator, Z1 and Z2 are capacitive, but in
the Hanley version they’re inductive. A
Hartley oscillator may use atapped indue-
tar, but it’s still a Hartley oscillator. Fur-
ther 23 is inductive in the Colpitts, but
capacitive in the Hanley. The circuit in
Fig. 6 will oscillate &t a frequeney given
by:

1
= ——
2a V(L1 + L2JC1

Like the Colpiuts oseillator, nominal
gain of the Harley oscillator is R2/RI.
and minimum gain is L2/L1.

Practical circuits

A discrete-transistor implementation
of the Colpitts oscillator is shown in Fig.
7-a. The split-capaciior woltage divider
that provides feedback consists of C2 and
C3. In general, C3 hax a larger value than
C2; typical values are 82 pF for C2 and
0.001 pF for C3. Resistor R3 biases the
transistor, and R1 provides siability. The
oulput signal is developed across R1, The
frequency of oscillation is determined by
resomant tank circuit Z, which is con-
neeted to the base of the transistor viu C4
as shown,

The tank circuit is composed of a coil
and a capacitor, which may be connected
n series, as shown in Fg. 7-b, or in paral-
lel. as shown in Fig. 7-¢. The series circuit
is calted a Clapp oscillator because 1t re-
sembles the series-tuned Clapp oseillator
that was popular in the 1950,

A Hartley oscillalor may be built as
shown in Fig. 8. Again. a bipolar 1ran-
sistor is the gain-producing element. Re-
sistors RI and R2 bias Q1, and play no

WwWwWw americanradiohistorv comm
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FIG. 7—A COLPITTS OSCILLATOR can be built
using & translistor {a]. The block marked Z
should be replaced by {he network shown In b
|tor a Clapp oscillatar) or ¢ {for a pure Colpitts
oaclnator).

L2 1

-

FIG. 8—A HARTLEY OSEILLATOR can aiso be
bulit using a (rensisior; Osclllating lrequency is
set by L1 and C1.

other role. Oscillating frequency is deter-
mined by the resonant wank circut that is
made up of LI and CI, and the output
signal can be taken either from the emitier
of the transistor via C5, or from coil L2.
which is coupled to LI. The position of
L1’s tap is a trade-off between the stability
and the amplitude of the output signal.

As a final word before we move on,
both Hartley and Colpitts oscillators are
common-collector circuits, because the
collector of the transistor is at AC ground
by virtue of the presence of a bypass ca-
pacitor-—that capacitor is C5 in Fig. 7-a.
and C4 in Fig. 8.

The Armstrong oscillator
There are many additional types of LC

oscillators, hut two are particularly inter-
esting, historically speaking. The
Armsirong oscillawris named alter Major
Edwin Armstrong. who inventcd the re-
generative detector. the superheterodyne
radio. frequency modulation. and other

A3
REGENERATIDN

Q1
c2 : @

FIG. 9—THE AAMSTRONG OSTILLATOR I3 the
basis of many Circulls InCluding 1he re-
generalive radio receiver,

2
‘ X
)
FYes
Twr e

things. A modern version of the
Armstrong oscillator is shown in Fig. 9.
That circuit uses a FET as the amplifying
element; the original Armslrong circuit
used a tube. Another popular name for the
Armstrong oscillator is the “tickler os-
cillator;” we’ll see why in 2 moment

The Armsirong circuit’s frequency of
oscillation is determined by the values of
the components in the parallel-resonant
tank circuit composed of Cl and LI. A
feedback coil, or tickler™ coil, L2, is
closely coupled with L1, and the tickler
serves o feed part of the outpul signal
back to the input. Care must be taken to be
sure that the muwal inductance between
L2 and L1 is of the proper “polarity.”
Otherwise feedback will occur, and the
circuit won't oscillate.

The amount of feedback, or regenera-
tion, is controlled by variable resisior R3;
that resistor controls the amount of cur-
rent tlowing in the tickler coil. In older
circuits, the tickler coil was wound on a
miechanism that permiled the position of

-3k~

——e ) outeur
s

FIG. 10—THE TITO OSCILLATOR uses an LC
tank at both the input and outpul of the clrculit:
the two \anks are luned near, but no1 precisely
al, lhe same frequency.

WwWww americanradiohistory comm

the coil to be varied with respect to LI
When coupling was maximum, 50 was
feedback. The frequency of oscillation of
the Armstrong oscillator may be calcu-
luted by plugging the vatues of LI and CI
10 the resonance equations that we cited
carlier in this article.

The TITO osclllator

Our final LC oscillator has been called
by scveral different names in the past. In
older texts that illustrate the use of vac-
uum-tube circuits, the circuit is called a
Tuned-Grid-Tuned-Plate {TGTP) os-
cillator. More recently it has been called a
Tuned-Basc-Tuned-Collector (TBTC) os-
cillator. Perhaps now that we have so
many types of amplifying devices, the cir-
cuit should be called a
Tuned-fnput-Tuned-Cutput (TITO) os-
cillator.

Whatever we call it, it looks something
like the circuit shown in Fig. 10: the fre-
quency of oscillation of the circuit is sel
by both the L1/Cl and the L2/C2 tank
circuits. Mosl textbooks recommend that
the 1wo tank circuits resonate at almost
equal, but slighty different, frequencies.

Feedback in the TITOQ oscillutor is
brotight about through inter-element ca-
pacitance in the transistor. In other words.
Cgp: (the capacitance between base and
emutter) and Cep (the capacitance be-
tween collector and base) are not external
capacitors: they are part of the structure of
the transistor. That is why they have been
shown in dashed lined in the illustration.

The TITO oscillator is rarely used these
days, even though 1he iocal oscitlators in
some TV and FM receivers are, im-
plicitly. the TITO type. That sort of circuit
may appear to have no capacitors and only
inductors but don’t be fooled. The design-
ers of the circuit intended for stray device
and circuit capacitance to be sufticient (©
produce oscillation at the desired frequen-
cy.

Concluslon

We've covercd quite a bit of ground this
month, so let’s take a moment to stepback
and recap what we’ve done.

After deriving the gain equation of a
generalized oscillator circuit, we dis-
cussed how oscillation may be initiated by
slart-op cutrents in the cireuit, or even by
random circuit noise. Then we reviewed
the operation of LC tank circuits. With
that theoretical background. we then went
on to look at Colpitts and Hartley os-
cillators. Afier €xamining them the-
oretically, we discussed several practical
circuit implementation. Finatly we dis-
cussed several historicatly interesting cir-
cuils: the Armstrong oscillator and the
Tuned-Input-Tuned-Output (TITO) os-
cillator.

When we conlinue nexouime, we'll dis-
cuss RC oscillators that are built from op-
amps. R-E
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High-power
FET STEREO AMP

After several months of theoretical discussion, its time to get our hands dirty and build this

audiophile s dream amplifier!
LEO SIMPSON AND JOHN CLARKE
P t WE VE SPENT SEVERAL

ar months talking about
how the amplificr works and the philoso-
phy behind its design. We've all had

enough theory—so let’s start building an
amplifier!

Mechanical overview

First of all let’s talk about PC boards.
Two are required: the control board,
which coniains most of the digital input-
switching circuitry, and the main board.
which contains (he vast majority of all
other components, If you want (o ctch
your own, we show the foil patterns for
both boards in this issue’s PC Service:
alternativety, you may purchase boards
from (he source mentioned in last month’s
Pants List. In any event. we don’t recom-
mend that you try to build the amplifier
without PC boards; success using any
other construction technique is highly
doubtful.

As you can sec in Fig. [0, the mechan-
tcal arrangement of our amplifier is rather
unusual in that two iarge heatsinks serve

*Adapied from matenal published by Eleciromics
Awsiralia

both as endpaneis und as supponts for the
main PC board. That amrangement allows
the output transistors to be boled 1o the
heatsinks and their leads soldered directly
to the appropriate pads of the PCboard. In
addition, the front and rear panels boli
directly to the heatsinks, and so do the top
and bottom panels. Both the top and the
bottom panel also have flanges that help
secure the front and rear panels making
for a mechanically stable cabinet,

The terminals of the tape input/output
jacks, the main input jacks, and the
speaker connectors are soldered directly
to the rear of the PC board; the jacks
themselves protrude through cutouts in
the rear panel. to which they are bolted.
Simiiarly. on the front panel. the shafts of
the PC-board mounted BASS. TREBLE,
BALANCE. and volLUME conirol polenti-
omelers protrude through holes in the
front panel, to which the potentiometers
are secured using nuits.

Unlike the other switches and the po-
tentiometers, the POWER. SPEAKER SE-
LECT, MONO/STEREQ, and MUTE switches
are not soldered directly to the PC board.
They arc connected to it using short

lengths of hookup wire and they are se-
cured to the front panel with the appropri-
ate mounting hardware.

The control board attaches to the front
punel by means of three shon threaded
bushings. The bushings are aitached to
the component side of the PC board: the
board is then screwed to the front panel.
The lower screws pass through flanges on
the base plate.

As shown in Fig. 9 last time, the high-
voltage power supply components (TI1.
BR1, C8-CI1t) are mounted on the base
plate of the amplifier, below the main PC
board. Severai screw-terminal strips are
atso atiached to the base plate 1o fucilitate
interconnections between C7, 81. the line
cord, and TI.

Electronic assembly

Construction is siraightforward and
mostly involves installing pants on the two
PC boards. Before mounting any compe-
nents, inspect both boards for shoned or
open traces. Repair any faults before pro-
ceeding. A few minutes spent correcting
fauits on the PC board now could save

considerable frustration—and cash—

WwWwWw americanradiohistorv comm

9861 LSNONY

o
|


www.americanradiohistory.com

RADIO-ELECTRONICS

L1, ]
o

FIG. 11—MOUNT THE CONTROL-BOARD COMPONENTS as shown here. The Switches and LE'D's
mount with their tiat sides down. and P1, H used. mounls (0 the back side ol the board.

later on.

First let's build the controt board. Fol-
low the component overlay shown in Fig.
11 when installing the parts. Start with the
jumpers and the diodes, then insert the
resistors and the capacitors. the [C's. and
the switches (SI-S9)L Make sure that all
semiconduciors and the electrolytic ca-
paciter (C22) are orienied correctly, The
proper oricmtations arc shown in Fig. 11.
The two 0.047-pF capacitors (C2 and C3)
must be pressed lat against the board;
oth¢rwise it will not mate with the front
panel comectly. The swiiches should be
oriented so that the Nat side of cach switch
faces 1he edge of 1he PC board that mounts
¢losest te the main board,

Last, install the LEDs. The tops of the
LED’s should be the same height above
the board as the tops of the switches.
Before moving on, make sure thay the
LED’s arc oriented correctly—ihe Mar
side of cach LED goes toward the bottom
of 1he board.

Aflter all parts are mounted. check ev-
erything carefully. After you're sure ev-
erything has been installed correctly,
remove flux from the back of the board
and solder a nine-pin SIP header plug in
the space ailotted for Pi—but on the sol-
der side of the board. Since the PC board

is nol double-sided. it has no pads on the
component side, so you'll have to Icave a
enough space between the body of the
connector and the PC board for the tip of
your soldering iron to fit in. To solder the
conncctor in place. tin pin 1 of Pl and the
pad to which it will be soldered. Then
melt the solder on the pad. insert the plug,
and adjust it 50 that the body of the plug is
paratlel to the board. Remove your solder-
ing iron. If the plug moves, re-heat the
joint, and re-adjust the position of Pl.
When it is in place properly. solder pin 9
to the board. Then solder the remaining
pins.

Wire up a nine-conductor cable with
nine-conductor SIP sockets on both ends.
Rather than use plugs and sockets, you
could just hard-wire a nine-conductor ¢a-
ble from the control board to the main
board. In either case. make sure the cable
is leng enough to reach both boards when
they arc installed in the chassis! Your
completed board should appear as in Fig.
12. As you can sce, for our prototype we
hard-wired the cable and didn't use a
plug-and-socket: use whichever arange-
ment suits you best.

The main board
Obwiously it will take considerably
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longer to build the main board than it took
to build the control board. The chances for
emor arc also considerably greater. So
take your time. be careful, and check your
work often!

Refer to Fig. 13 and start installing the
jumpers, resistors and diodes. Take pur-
ticular care with the diodes. Don't ¢on-
fuse the 5.6- and 9-voit Zener diodes. and
make sune that you install the IN4002 and
the EN914 diodes in their designated posi-
tons.

The ICs ynd the transistors can be in-
stalied now, but don't mount the power
transistors yei. Many different types of
transistor are used in this eircuil. 50 make
sure thut the correct one is inserted at each
location. When mounting the 1C’s. make
sure that they are oriented comectly and
solder the power-supply pins first. Power
is applied to pins 4 4nd 7 of the op-amps
(TLOZ1, NE5534), and topins 7. 8, and 16
of the CMOS analog switches (4052,
4053). Then go on and solder the signal-
camrying pins. After soldering. eheck for
solder bridges betwecen cvery pin and its
neighbor. A little ime spemt doing that
now could save a lot of time and money
later.

Now install the capucitors. Since we
use several capacitors with the same ca-
pacitance but differcnt voltage ratings,
1ake a few extra moments und be sure that
you install the correct unit at each loca-
tion. And be sure that the polarized capac-
uors are oriented correctly: the proper
orientations are shown in Fig. 13,

The fuse clips, relays, trimmer potenti-
omcters. and all the other small board-
mounted components except the power
ransisters can be installed nex:. For best
resulis, observe the reccommendations
that follow.

Now cul the shafts of the potentiome-
ters to a length of about % inch. Then
solder the potentiometers to the board.
The lugs of the potentiomelers should be
inserted into the PC board all the way so
that the shafts will line up with the holes in
the front panel.

The strip of RCA jacks (J100-J107,
J200-J207) supplied with the kit includes
a ground lug that must be removed. Then
cut the strip to an overall [ength of about
4% inches with a hacksaw. Last. drill a
hole directly above the last RCA jack at
the same height as the other mounting
heles in the strip. Once all of that has been
done. mount the sirip on the PC board and
solder the lugs.

The loudspeuaker erminals can be in-
stalled now. Make sure that the two plastic
locating lugs that are on those loud-
speaker lerminals malte with the appropri-
ate holes in the PC board.

We used PC stakes o terminate wiring
from the swilches. the jumpers. and the
power supply. Since most of those con-
nections terminate on the anderside of 1he
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FIG. 12—THE COMPLETE CONTROL BOARD sppesrs as shown here. Capacitors C2 and C3 musl be
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berl flal agaln# the board so lhel il won't interfers with the front panel.

board, the stakes should be mounted on
the underside. The exceptions are the
stakes that the Ni-Cd barteries (Bl and
B2). the headphone jack (J1). and the 7815
regulator ([C9) are connected to—those
components are wired to the top of the
board. so the stakes should be inserted
from the top of the board and then sol-
dered from the bottom.

Winding the coils

A small hand-wound coil is wired in
series with the input of each phono pre-
amplifier. Wind each coil by feeding 5.5
turns of 28-gauge enameled copper wire
through the center of the small ferrite
bead. When complete, about % inch of
wire should exit from cach end of the
bead. Remove about Y inch of insulation
from each end of the wire and then solder
the coil in place.

A larger 6.8 pH choke is connecled in
series with the output of each power am-
plifier. Wind each coil with 24.5 1urns of
18-gauge enameled copper wire around a
%e-inch plastic coil form. You'll have 1o
wind three layers; the ends of the wire
should exit from either side of the form
180° apant. Remove about % inch of in-
sulation from both €nds. bend 1he leads
down 90°, and solder the coil in place.

Power transistors

The MOSFET power transistors must
be isolated from the heatsink using mica
washers, silicone grease, and insulating
bushings. Note that the heatsink which
supports the right side of 1the PC board
mus! be notched slightly in order to
provide clearance for the voLUME conlrol .
The power transistors are secured 1o the
heatsinks with no. 6 screws and nuts.
After each transistor is mounted, use your
mulimeter to make sure that there is no
continuity between its case and the heat-

sink. When you're sure there’s no con-
tinuity, solder the |eads of the transistors
to the PC board. You should also solder
the mounting nuts to the PC board 1o
ensure reliable long-term contact between
the case of each transistor and the copper
traccs.

Finish building thec main PC board now
by installing the three voltage regulalors
and the headphone jack. The 7915 and
7805 regulators are soldered directly to
the PC board. The 7815 is bolted to the
left-hand heatsink and it must be elee-
trically insulated from it using a mica
washer, silicone grease. and an insulating
bushing. Once again. use your multimeter
to make sure that the metal tab of the
regulator is isolated from the heatsink.
The regulator leads are soldered lo three
PC stakes.

The headphone jack is mounted on a
small L-shaped bracket that is bolted 10
the lefi-hand heatsink above the 7815. The
bamrel of the headphone jack must not
make contact with either the heatsink or
the front panel,

Now wire the mono/sTEREO {S9) and
the muTe (S11) swilches to the appropriate
pads on the PC board as shown in Fig. 13.
Connect the beneath-board jumper from
the output of the right-channe| power am-
plificr to the appropriate pad near the fc-
lays. That wire should be at Icast 16
gauge.

Connect the other two bencath-board
jumpers now. Those jumMpers connect [wo
pads at the front left of the board {shown
in Fig. 13} 1o two pads in the row of five
pads in front of the relays (shown in Fig.
14). Then connect wircs lo headphone
jack {J1) and speaxers switch S12,

Power supply assembly

Work can now procecd on the power
supply components. Follow the wiring di-
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Inadvertenity the resistors In the figure
shown here were nol shown in Fig. 1 (in
the June 1986 1ssua) In addihon, the Parts
List int that 1ssue conlained several errors,
The comect Parts List was published in the
July 1s5ue.
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agram in Fig. 8 {shown in the July issue)
carefully since any erors here eould be
disasirous. Use insulating sleeves on the
0.01 F capacitor (C7), and insulate thc
pins on the power switch with several
turns of plastic tape or heatshrink tubing.

Bol the transformer to the case with a
bolt. a metal disc. and two large rubber
washer. One washer is sandwiched be-
tween the transformer and the base, and
another between the transformer and the
disc. The four 8000 pF filter capacitors
(C8-CI1) arc secured using aluminum
brackets. The bridge rectifier is smeared
on both surfaces with healsink compound;
then it is bolted to the base plate. Com-
plete the power-supply wiring with 16-
gauge wire.

Secure a 3-screw terminal block to the
base plate and attach the 117-volt hot and
neulral leads to il. The ground lead is
soldered to a solder lug bolted to the base
plate. Make the ground wire longer than
the others so that this lead will be the last
to break if the power-cord is pulled out.

Final assembly

With the base panc] wiring completed.
connect the 9-conductor ribbon cable
from PI on the control board o P2 on the
foil side of 1he main PC board. Then make
the connections between the high-voliage
power supply. the 15-0-15 tap on TI, and
the main PC board.

Use heavy duty cable—I16 gauge or
greater—for the +65-voll power-supply
connections. Run separate leads from the
terminals of the 8000-pF capacitors (o
cach power anuplifier.

The chassis can now be assembled. The
first step is to secure the base panel to the
heatsinks using six machine screws. Four
adhesive rubber feet can then be fitled in
the corners.

Secure the power cord in place using a
grommel, then fasten the rear panel to the
heatsinks and to the base panel.
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Next secure all loose switches to the
front panel, and then attach it to the main
assembly.

Then miount the front panel and make
sure that the switches, the LED's, the
potentiometers, and the headphone sock-
et line up with the panel holes correctly. 1t
may be necessary to shift the control
board to one side or the other slightly to
ensure that thc switches align with the
holes in 1be front panel. The front panel is
secured to the hcatsinks using counler-
sunk, painted, self-tapping sheet-metal
screws. Finally, nuts can be threaded onto
the shafts of the potentiometers, and the
knobs can be press-fitted.

Testing

STOP’! Before going further, carcfully
check your work against the wiring and
parts-placement dixgrams.

Assuming everything checks out, re-
move the four five-amp fuses and apply
puwer, but de not connect any signal
sources or loudspeakers yet. One or more
LED’s on the front panel should light up
immediately after power is applied.

Using your multimerer, check the oul-
puts of 1he power supply. You should be
able to mcasure +65 volts at the fuse
clips. Pins 7 and 4 of each op-amp should
have +15 and — 15 volis, respectively,
and pins sixieen and seven of the CMOS
switches should have +7.4 and —7.5
volis, respectively. The + 8-volt supply
can be checked by measuring the voltage
at the output of the 7805 (IC10). That
voltage can be reduced if necessary by
reducing R29 from 130 10 [20 ohms. 1f
any supply voltage differs by more than
I0% from its nominal value, remove
power immediately and locate the fault.

When all power-supply voltages are
comect. measure the voltages at several
critical points in the circuit. There should
be about 4.8 wolts across RI20. the 2.7K
current-limiting resistor connccted to the
drain of Q104, which is the FET constant-

ORDERING INFORMATION
Note: Tha following components are
available trom Dick Smith Electronies.
Inc.. POL Box B021, Redwood Chty, CA
S4063; B0O-332-5373 {orders) 415-368-
8844 (inquirles). Complete kit of all
parls {No. K-3516) Including PC
boards. heatsinks, screened fronl and
rear panel$, and transtormer T1, $299
plus $10 shipping. Separale compo-
nents: set of two PC boarde (No. KH-
0106), 549.00; 25C2545 transisior {No.
KZ-1683). $0.39 each; 25K134 tran-
sistor (No. Z-1815), $4.50; 25J49 tran-
siator (No, Z-1816), $4.50, transtormer
T1 (No. KM-2000), $57.00; case includ-
Ing pancis snd heatsinks (No. KH-
2700}, $t15. All compon#ni orders
must add $1.50 tor handling plus 5% ot
total price. Calitomia residenis must
add 6.5% sales tax. Orders outside
U.5. musl! include U.S. tunds and add
15% of total price for shipping.
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FiG._14—THE LEFT REAR CORNER OF THE MAIN BOARD Is shown here. The headphone jack (1}, the
speaker switch {512k and two Jumpers are wired to the row of pads iniron of the relays. The wires to J1
are routed above the PC board; the remainder are routed below the board.

current source in the phone preamplifier.
Also, there should be about 4.9 wolts
across the collector of each transistor
(QI00—QI103) in the input stage of the
phono preamplifier. Those voltages
should also be present in the comrespond-
ing right-Channe| components (R220 and
R200-Q203).

In the power amplifier stages. there
should be 0.6 volt across R147, the 680(}
emitter resistor of Q107. You should also
measure aboul — 55.5 volts at the collec-
tors of Q105 and Q106. In addiion, you
should measure about 0.6 volts across
R 154, the [00SY emitter resistor of QI08.
Those voltages should also be present in
the comresponding right-channel compo-
nents (R247, Q205. Q206. and R254). If
any of the voltages you measure differ by
more than 10% from the values given,
track down the source of the problem be-
fore continuing.

Settlng quiescent current

When all voltages are cormrecl, remove
power and monitor the + 65-volt supply at
F100. Afier the supply falls below +5
volts, install a fuse there. Then connect a
I-amp ammeter FI101's fuse clips. Rotate
R156 fully counter-clockwise, and then
apply power. Adjust R156 so that the
meter indicates a cumment of 00 mA.

Remove power. und then wait two min-
utes for the vollage to drop. Remove the
meter and instail a fusc there. Repeat the
procedure for the nght-channel.

Now check the operation of the control
switches. The LED associated with each
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switch should illuminate as that switch is
pressed; no other LED in that section of
the front panel should be lit. Also test the
MONITOR and pUBBING SWilches and
LED's.

Next, the Ni-Cd battery pack can be
connected. Use a small rectangle of dou-
ble-sided adhesive tape 1o sccure the bat-
tery pack to the PC board. With the
batteries in place, make sure that the
switch settings are stored when power is
removed. Note that the stored settings will
change if the swilches are pressed while
power is off.

If the switches do not operate correctly,
check the power supply connections to the
IC’s on the control board. If the comect
voltages appear. then the problem possi-
bly lies with the digital conool lines from
the control board to the main board.

Finally. connect a pair of loudspeakers,
apply power, and listcn for hum or other
unpleasant sounds. If everything is work-
ing comectly, you should hear only a very
slight amount of hum when the prxONG
input is selected and th¢ VOLUME control
is fully advanced. Connect a tuner or a
turntable and verify that the voiLuMmE,
BASS, TREBLE. and TONE conlrols work
comrectly. Similarly, verify that the sPEAK-
ER, STEREO/MONQ, and MUTE switches all
work correctly. Make sure signals from
each of the four main inputs (rHONO, €D,
TUNER. and Aux) can be heard through the
speakers. Last, connecl a pair of tape re-
cotders to the apprupriate jacks and verify
that the moNmoR and pUBBING switches
work Correctly. R-E
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Theres a lot more on
a compact disc than just

. AUDIO

N 32.7% great-sounding music.
[ ] Here, we see what all of
\ that other “stuff” is,
and the role that it plays
in geiting the music
" from the disc to your ear.
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COMPACT DISCS Bit-By-Bit

EVERYONE KNOWS THAT CD's, COMPACT
Discs, contain a lot of information—may-
be cven millions and millions of bits. But
as we'll soon see, “*millions and millions™
is only a drop in the bucket for a CD.

In one second. a CD player processes
1,460,000 bits of audio information.
That's just a hair under 6.5 billion bits
during a CD's maximum playing time of
74 minutes. But 1hat is sull only the tip of
the iceberg, because those 6.5 billion bits
represent just the audio information con-
tained on a disc. There's twice as many
more, most of which you are never aware
of. But without those bits, the music
would never find its way off a CD,

That extra information is used for mod-
ulation. synchronization, and emor cor
rection. and for index, track. and sector
data that helps a CD player 1o reproduce
audio in the proper sequence and L locate
a requested selection. There are
2.861,800 bits of non-auwdio information
processed for every second of music you
hear— 10.302,500,000 bits for each hour
of music. In all. a compact disc can eon-
tain a total of just under 20 billion bits—
19.918,878.200 to be precise. To say the
least, that’s impressive!

Now that we've whetted your appetite,

we Te sure that you are curious aboul whai
purpose all thar data serves, Well, read
on.

CD Informatlon

Whether it was originally recorded in
analog or in digital form. what you hear
from a CD goes onto that disc in digitai
form. The music, or whatever else was
recorded, is transferred from its original
recording medium w0 a digital masier
tape.

In preparing the master tape, ail the
information that will appear on the
finished compact disc is put onto it. That
data consists of;
® audio information
® enor-correction information
® index, track, and sector information

® synchronizalion information

All of those are converted into an intri-
cate and carefully woven string of ones
and zeroes.

Just as personal computers work with
bits in groups of 8 or 16, compact discs
use data groups called frames. Each frame
(Fig. ) contains $88 bits: by examining
the use of those bits we can discaver how
data is stored on a compact disc.

Before dissecting a frame. though. let
us take some lime to discuss the emor-
comection schenie used in CD's. That is
importan, because il allows ns 10 under-
stand what happens to the “pure” audio
information.

Error correction
Manufacturing compact discs is a deli-

B BITS
2 [P - 32 3
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AG. 1—M0§T. BUT BY NO MEANS ALL. o1 ihe Information in 8 fram# of CO data is dedicated 0 ihe

audio program.
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cale process, requiring extreme clean-
lincss and very tight telerances. Because
of thai. it is nearly impossible to make a
“perfect”™ disc. With just under 20 billion
bits involved in a lengthy recording.
something s bound to go wrong some-
where, whether it’s a piece of dust rrapped
vnder the disc's protective transparent
plastic coating, or perhaps a scraich in the
coating itsell.

To cope with the inevitable, the audio
information on CD's is encoded using er
ror-correction techniques that allow a CD
player to recover from any errurs that crop
up. Sometimes the plaver can reconsinct
the lost or incorrect audio (which is vsu-
ally very short in duraticn); at other times
it mutes its output until the error passes.

The muting process, by the way, is in-
teresting—the player can detect an unre-
coverable ¢crror before it becomes audible,
s0 it slowly {on its imc scale) lowers the
output levcl before the error and slowly
raises it again after it. That fade-out/fade-
in process makes the dropout |css notice-
able 1o the listener.

The system used to encode the eror-
correction information is based on a
Cross-Interleave Reed-Sotomon Code. of
CIRC. According to strict fules, informa-
tion from any given section of the audio is
broken up and placed n several differem
frames located at different places on the
disc. During playback. the information is
reconstructed in the proper order. The
process used is rather involved, so in the
interest of space we will not detail it here.
In any event. what’s important is that the
process ensures that an error will usually
not destroy a passage completely, since all
the information pertaining to that passage
is not clustered in one spot.

Error detection, which is of course nec-
essary before error correction can be per-
formed, is made possible by the
generation of two 32-bit scts of parity bits.
Those parity bits give an indication of the
numeric value of the data they are respon-
sible for. IMNhere Is a discrepancy between
that value and the value indicated by the
parity bits, it is almost certain that an error
has occurred and that corrective action has
to be taken.

The two sets of parity bits are used for
differcnt purposes. One set, called the P
bits, is used to detect and correct emors
due 1o dropouts, The other set. the Q bits,
allows a player to determine whether a
correctable error has occurred. and assists
in commecting it.

Using the CIRC. errors as long as 4000
bits can be fully comected. Emors up to
12.300 bits long cao be compensated for
by the interpolation of data—a CD play-
er's way of “faking™ (he missing or er-
roncous information by reconstrucring it
from 1he iformanion that precedes or fol-
lows the fault. Out of a single frame's 588
bits. 64—or approximately 10.9%—are
used for parity checking.

What’s in a frame

With most of the more exotic siutl ou
of the way, we can now cxamine a single
CD data-frame. Note that & disc contains
nearly 34 million of them.

Let’s look once again at Fig. 1. That
illustration shows the makeup of a frame
of data. The biggest part of it (192 bits—
about 33%) s audio information. stored
as two sets of 12 blocks of & bits each. As
shown in Fig. 2, blocks are arranged alier-
nately as left channel. Fight channel. left
channcl. and so forth. That helps to ex-
plain why the channe] separation on CD's
can be 90 dB or greaer—the left- and
right-channel information blocks are
stored separately.

LEFT _ RIGHT RIGHT
Il B

FIG. 2—STEREQ AUDIO INFORMATION is re-
corded in alternating. right-"left-channel blocks.
That ks one resson for the high level {90 dB| of
sierno s8Paration.

LEFT

code bits make up only about 1.4% of a
frame’s total.

Now let’s count up the bits in a frame.
Here'’s what we have. based vn what we
know so far. Audio, 192; Error correction,
64: Synchronizalion. 24: and Subcodcs.,
8. Adding those up gives us a total of 288
bits.

But wait a minute! There are supposed
to be 588 bits in each frame. and we ve
only accounted for 288 of them. What
aboui the other 300? Siand back. here they
come!

Eight-to-fourteen modulation

Centrary to what you may believe. the
pits and lands (the fiat arcas between the
pits) on the surface of a CD do not. them-
selves, represent ones and zeroes. Rather,
as shown tn Fig. 3, each transition be-
tween a land and a pit, or a pit and i land.
rpresents a one. Any other pan of the
disc. whether it be its shiny surface or the
bottom of a pil. is taken to be a zero. The

/T u/mn N /u\
e | I
REFLECTIVE L
LAYER

SUBSTRATE

FIG. 3—DIGITAL INFORMATION iS5 ENCODED on & CD using a system of pits and isnds. Every
transition between $ pit and a land, or aland and & pit. is & logic one, the I$nds and pits themselves are

logic zeros.

The parity bits make up the next largest
collection of information; each frame
contains 32 P and 32 Q bils. Those 64 bits
account for, as was mentioned previously,
almost 11% of the disc’s capacity.

The third largest part of a frame con-
tains the 24-bil synchronization code.
That code is used to indicate the begin-
ning of a frame. When a CD player sees
the synchronization code. it knows that a
frame will follow immcdiatcly: and is able
to assign the bils thal come next o Ltheir
praper functions.

The last major bit-group contains the
subcodes. There are ecight subcodes. P
through W, and every frame contains ¢ight
subcode bits: one from each group. The P
and Q subcodes, which are the ones of
interest to us here, have no connection
with the P and Q pariry bits; the similarity
in pames is just coincidence.

The subcodes are collected during play-
back 98 frames at a time. The P bits indi-
cate 10 the plaver which portions of the
dis¢ are for lead-in and lead-out, and
which portions contain playable passages.
The Q bits contain information indicating
track and index numbers (which arc used
by programmable CD players to locaic the
selections you've programmed) amd tim-
ing data for cach selection. and for the
disc as a whole. That informatian can be
displayed by some players. The ¢ight sub-
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length of a pit {or the land between two
pits) detcrmines the number of zeroes in
the number. The method used on CD's 1o
create the numbers represented by those
strings of ones and zeroes is called EFM,
for Eight-to-Fourteen Modulation.

The data on a compaci disc was origi-
nally erganized as 8-bit bytes. Why con-
vert those to 14-bit words? The reason is
that longer words allow for the greatest
number of zero-to-one and one-le-zero
transitions that can be obtained while op-
timizing the lengths of the pits and the
lands for the best usage of the disc's *"real
estatc.” Despite its longer words, EFM is
actually about 25% more cfficient than
recording done using an 8-bit format.

The mlssing bits

One of the characteristics of eight-to-
fourteen modulation is that cach 14-bit
{formerly 8-bit) word has 3 more bits,
called merging bits, added to i1. Those
additional bits arc necessary for EFM 1o
work properly. Disregarding for the mo-
ment the 24-bit synchronization word, we
can see that we have a total of 33 8-bit
words per frame: 24 audio words. 8 parity
woris. and | subcode word. Those require
& total of 99 merging bits. The 24-bit
synchronization word also requires 3
merging bits, bringing the total to 102

coutiriied on page 85

9861 1SNONY

=]
(1]


www.americanradiohistory.com

RADIO-ELECTRONICS

4

PC SERVICE

BECAUSE OF ITS LARGE SIZE, the PC patiern for the main board of the FET power amp |5 shown here half sixed. Also,
the board is shown as a direct (nof X-ray) view. Thus, the pattern can not be used directly to etch a board.

WwWww americanradiohistorv comm

® INCHES

One of the most dificult
lasks in buikding any con-
siruction projaci featured in
Radio-Electronics s making
the PC board using pust the fol
cla. Wel, we're dong some-
thing about it

¥vie've moved all the foil pat-
terns lo this new section
whene thery re pomled by them-
sedves, full szed. with nothing
on the back sde of the page.
Whal that means lor you 15
thal the pnfed page can be
used dwectly 10 produce PC
boards!

Note: The patterns
provaded can be used dwecity
only for direct posidve pho-
toresust methods

In ordex 10 produce: a board
directlty irom ihe magazine
page. remove the page and
carefully inspect & under a
strong Bght andior on a Iight
table. Look lor breaks m the
traces, bridges between
fraces. and in general, all the
kinds of tengs you iook for i
ihe linal eiched board. You
can clean up the publshed
arwork the same way you
clean up you own artwork
Dratting lape and graphec asds
can fix mcomplele races and

.andyoucanusea
hobby kmife lo gel rd of
bndges and dirt.

An oplional step, once
you're sabshied that the ar-
work s clean, 15 10 lake a Wil
bit of meneral ol and carehully
wipe & aoss the back of the
artwork. That hedps make the
paper transiuscert. Don't get
any on the fronl sde of the
paper fihe sde with the pat-
lemn) because you'll con-
taminate the sensitized sur-
face of the copper blank. After
the ol has “dned” a bit—pat-
ting with @ paper towel will
help speed up the process—
place the paflem tront side
down on the senstized cop-
per blank, and make the ex-
posure. Youd probably have
1o use a longer exposune bme
than you are probably used 10.

We can't 1ell you exactly
how Iong an exposure time
you will need but, as a starting
pont, igure that there's & 50
pefcent INCrease in exposung
trme over ithographee m. But
youll have 10 expenment to
find the best method e you.
And once you find t, stck with
& Don't forget the “theee C5 of
making PC boards—care,
cleanliness, and consistency.
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PC SERVICE

2R NEie

| PC PATTERN for the JR remote awitch's
hand-held transmilter
»
m

s -15/16 INCHE S
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the receiver section is shown here.
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PC SERVICE

1_@-;” ‘;“"?ﬂ%ﬁ““@ﬁ\ R
i ]

Rl

>

L
[
TH

77777777777

ler can be built using this

E CONTROL BOARD tor the FET power


www.americanradiohistory.com

RADIO-ELECTRONICS

[
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PC SERVICE

4-3/4 INCHES

THE COMPONENT SIDE of the double-sided radar calibrator board is shown here. Tha solder sice Is
lound on page 66.
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CONTENTS

Vol. 3 No. 8 August 1986

& Retrofitting Printers
You can quickly and €asily make your printer perform like the "big
guys,” and this article tells you, step-by-step, how to go about it.
Herb Friedman

!

Sce Page &

10 Speech Synthesizer
Got a Commodore 647 Here's how you can give it a voice and
actually hear your computer talking to you. You'lt alse leam a lot
abouit speech synthesis as well. Ricardo Jiminez and Adrian Valle

15 Single Transistor Switehing Circult Design
This handy program lets you use youwr computer to select critical
components for designing these ubiquitous circuits. Jeff Holtzman
3 Editorial

4 Letters

4 Computer Products See Page 10

14 Software Review

ON THE COVER

While the innards of any computer product might look like a
confused maze, the article on retrofitting printers helps clear things
up sufficiently so that you will have no problem in completing this
work and having done SO, you will have upgraded your printér. See
page 6.

COMING NEXT MONTH |l

We've got an excellent mix of articles that should appeal to almost

everybody Leading off the next issue is an article on how to use

your computer as a scanner for the CB bands that takes out all the b
usual frustration of channel-hopoing. And you'll leam how 1o soup-
up your computer so it performs as if it were supercharged. And
1o wrap things up, 8 build-it-yourself power controller that tums
things on—and off—one at a time.

2 ComputerDigest — AUGUST 1386
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EDITORIAL

RM5241..

mDon Stoner has been an electronics writer all his life. As such, he's been
keeping his finger on the pulse of hobby electronics, and for my own part,
when Don says something, | listen

Right now;, Don is saying something, and it's important. It's important to
everybody that's interested in computers, so if you're reading these words,
'S important to you. One of the newer areas of technology in computer
science, is Packet Radio. You've seen articles on this same subject in
ComputerDigest. And you probably realized that 10 take advantage of this,
you require an amateur radic operators license. If you have such a license,
you probably were more than passingly interested in the article. If you
didn't have, you may have wondered at the feasibility of getting such a
license, just to make better use of packet radio techniques with your
computer

To oversimplify, packet radic permits you to transmit data from place to
place without the use of a modem or telephone line

Don Stoner has peitioned the FCC to create a band for use by the general
public, for packet radio. It wall operate at 500 kilobwtes instead of 1200
baud, and most important, would make packet radio technology available
to any computer owner without his having to take an amateur radio
operating examination of posess such a ticense,

| haven't seen the details of Mr Stoner’s petition, but I'm certainly behind
the spirit and general prnncipies of it. | urge you to write to the Federal
Communications Commission, Washington, D.C. 20554 and express support
of RM5247. It's going to be good for us all.

Byron G. Wels
Editor

W ulhDUbhshﬂl ront uan insert in Andk-Eleciromcs magazine by Gernsbach Publications
; 1m&mMOuth:?eMdeM NY. and
Cowrlq bmemm nghla reserved Prinked in U 5.A

A slampad solf-adcressed emarlope mus! aCCOMPany all submitiéd Manuscripts and'or artwork of pholographs il
thanr melutn il degined shouid ihay be rejected Wa disciam any responsiilily jor the oss or damags of
ManuscsiPts andor ariwork OF photographs whike In owr pOsseRsn oOF othatwise
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LETTERS

Last call
As you may know, SAMS publishes
Computerfacts™ technical service
data for the Timex-Sinclair 1000
Z2X-81 computers as well as for
many other personal computers,
disk drives, pnnters and mMONitors.
Qur package for the Timex-Sinclair
units iIs product #08969-6 with a
$19.95 retall price. We'd like to be
included in your listing. —Dwayne
Gott, Howard W Sams & Co.,
Indianapolis, IN.

Mr. Gott, the list wouldn't be
compiete without offenng the fine
Sams publications. For those who
need it, the Rull acdress 15 4300 W
69nct St, Indianapolis, IN 46968
And for you others who may have
put off writing, move fast. We're
readly 1o start preparing it now

which is best?
Our local computer Club has been
arguing about which is best,

WordStar, PeachText or pfsWrite.
Which do you like best?--RN,
Bloomington, L.

Never argue about pPoiilics,
refigion or word-processing
progrems. | use Peachlext because
I'm most-familiar with it, having
leamed on that. But recently | used
8 fnendk new Tandy 1000 with
pfswnte, and had no problerns. |
iike that too. | never did get to try
WordStar

Home made?
Why is it that home-brew projects
always seem to fook home-brew?
Why can't they be "dolled up” to
lock like commercial
equipment?—PT, Yuma, AZ.

They can—and shouid! But
experimenters are usually satisfied
if something they build just works,
A Iittle paint, some nice decals,
and a little thought, and you can
put together 8 project that looks as
if you bought jt!

Getting older

How long has ComputerDigest
been around now? | certainly
enjoy the concept of a “magazine
within a magazine”™ and hope it
continues.—3.8., Lyndhurst, NJ.

The first issue was published in
May of 1984, We're now in our
third year and stilf going strong.
Thanks for asking. It certainly
doesn’t seem that long/

A saver!
I've been using my computer for
quite a while now;, and store
everything to floppy disk. Result?
A huge collection of disks, many
of which contain information | no
longer need. Mow can | save what
| dowant, and re-use those
disks?7—WP, Miami, FL.

Simply transfer the desired info
to a blank, formatted disk and then
format the old disk for re-use. Just
save the files you want to keep.

COMPUTER PRODUCTS

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

SRCLE 1 TON FREE INFORMATION LARD

PORTABLE COMPUTER PROTECTION,
is provided by the Modern/Power/
Static/Pac mocie] MPS-1, which
combines broadband AC power
filtering, extended rAnge spike

4 ComputerDigest — AUGUST 1386

suppression, modem RF fitering,
modem spike suppression, and a static
discharge plate.

Powver is available from a
conventional three-prong ocutlet and a
CEE-22 universal portabie computer
power connector A §' power cord Is
provided. Modem connection is
through standard modular RJ-11
conneCtors, Static discharge is
integrally designed into the unit. The
model MP5-Tis priced at $199.95—
Electronic Speclallsts, Inc., 171
South Mamn Street, Natick, MA (1760,

DISPLAY ADAPTER, The Modular
Graphics Carcd®, achieves Complete
compatability because it looks fike an
IBM cColor graphics card 1o a PC System
and its softvare and supports PC-
compatibie monochrome, RGB color
or composite monitors, Monochrome
mMOoNItors portray Colors as shades. The
Modular Graphtics Card chsplays up to
16 colors {on color monitors; up to 16
shadies on monochrome monitors),

WwWwWw americanradiohistorv comm

CIRCLE 13 ON FREE INFORMATION CARD

full-screen graphics, high-resolution
test, and flicker-free scrolling.

Documentation inciudes tables of
Jumper and DiP-swatch settings for
optimum rersutts from most popular
monitors; for monitors not listed, &
special software ublity (also included)
determines settings based upon on-
screert displays. The card includes
connectors for & hight pen and an RF
modulator. In addition, the card comes
with RAM disk and pant spooler
software

The Modular Graphics Card is
priced at $395.00 —Paradise
Systems, Inc., 217 East Grand
Awvenue, South San Francisco, CA
94080
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TAPE BACKUP SYSTEM, model
WDGOT, is a 60-megabyte, " intemal,
tape-backup systemn that enables 16M,
PC, XT, AT, and certain compatible users
to backup data from a hard disk.

The model WDS0Ti comes with
menu-driven, user-mendly sof tware util-
nies; it draws its power from the host
CPU's power Supply, and does not re-
quire any additional power supply
when operating inside an 1BM PC AT It
uses a stangard QIC-36 interface.

CMCLE 13 ON FREE INFORMATION CARD

Mirror-image backup with the model
WDGOTi takes only one minute per 5-
megabytes The unit also performs se-
lective file backup, which saves tape
space and allows the user o select what
data to backup. The model WD6OTi's
built-in intelligence means that the user
does not have te remember the |ast file
modified to back it up. The model
WD6OT; has a sudgbsted retail price of
$1495 00.—weStern Digital, 2445 M-
Cabe Way, Inare, CA 99714,

IN-CIRCUIT EMULATORS, are designed
especially for Repair Technicians and
Design Engineers. Small and compact
(3" x 3" x W) these high-function
emulators draw their power from the
target system. (Optional power sup-
plies are availabie with some models.)
Since they plug nght into the design
board, the user gets full-speed emula-
tion—wath none of the attendlant target
disturbance inherent in traditional emu-
lator designs,

CIRCLE 14 ON FREE INFORMATION CARD

Despite the smail size and low price
(models start at $500.00) these emu-
lators are powerful. Their bwo-micro-
processor cesign offers the user access

10 all memory addresses, software
breakpoints, print points, both Hex and
ASCH displays, assembly and disassem-
bly of memary, and the ability to modify
a memory location (or fill RAM wicon-
stant) and react and icad Hex hles.

In addition the 1AM In-Circunt Emu-
lators provide the user with easy-to-use
commands that execute, delay andlor
repeat instructions for thorough systemn
testing Models presently avalable are
the 8085, 8088 Z80, and the mode!
NSCB00. —1AM, PO Box 2945, Fair Qaks,
CA 95698

FONT UTILITIES, for the Hewlett-pack-
ard Lasertet Plus includes the fontGen
Unlity, the font Printer Utility and the
tandscape Uity (shown),

The FontGen Utility 1s a font editor/
generator that allows HP users to modify
existing donwigadable fonts and to
create new font designs. The user can
design special symbols, such as logos,
signatures, or technical symbols and
add them to a font. Characters from dif-
ferent fonts can be combined. The user
can also alter existing fonts using func-

LANDSCAPE FORMAT

-t bt -4
CIMCLE 15 ON FREE INFORMATION CARD

tons such as itallcize, enlarge, reduce,
of reverse image. The FontGen Ulihity has
a suggested retaill pnce of $250.00.

The Font Pinter Utility aliows the HP
user to print 3 hard Copy of the
character's bit map, as well as a listing of
the components, such as the baseline
position or left boundary. A single
character, or a range of, can be dis-
played using the laser printer or a stan-
dard printer The Font Prnter Utility has a
suggested retail price of $50.00.

The Landscape Utility rotates charac-
ters, allowing a typeface to be used in
the landscape mode. The software also
revises the font header and character
header, providing the user wath a land-
scape version of any downloadable
font. The Landscape Utility has a sug-
gested retall price of $50.00.—VS Soft-
ware, 2101 South Broadway PO Box
6158, Little Rock, AR 79916

ACTION/STRATEGY GAME, feach-
Head i, 18 subtitled, "The DiClator Stnkes
Back.”

Beach-Head if features true action for
two players or one player against @ com-
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puter opponent. The game has multiple
playfields, scrolling playscreens, hi-res
graphics, various difficulty levels, and a
“practice” mode It is available on disk
with a price of 33495 —Access Soft-
ware Inc., 9561 South 1560 West,
Woods Cross, UT 84047

PROFESSIONAL COMPUTER, the
1-800-Floppys, model XT is designed
for the experienced computer user; it is
a duai disk drive, 540K, IBM-compatible
personal computer, and comes with ev-
erything neecled 10 run |BM-compatible
software packages. There is a 135-watt

CIRCLE 17 ON FREE INFORMATION CARD

power supply, TTL monocchrome
monitor with a Hercules-type graphics
card, eight slots for adding boards. a
parallel port board piug, and a Key-
tronics-type keyboard

The model XT comes with a 120-clay
warranty, which includes all parts and
labor, and the customer may use the
system up to 30 days in order o test s
compatiilty with his or her software.
Should it prove mcompatiDle, the cus-
tomer 1s entitled to a compiete refund,
including return freight charges. The
model XTis priced at $999.00.—1-800-
Floppys, 29955 Greenfield Road,
Southfield, Ml 40875.
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RETROFITTING
PRINTERS

Making new printers even better.

Herb Friedman

mUnlike the printers that use typewriter-style elements
with fully-formed characters, such as a daisy wheel, a
matrix printer uses a pattemn of dots to Create
characters and graphiC symbols. In the low-Cost
printers used with personal computers the dots are
generated by 7 to 24 solenoid-activated wires
contained in a print head. Regardless of how the
electromechanical system moves the printhead and
"fires” the wares to produce printed dots, the decision
a5 to how to move the print head and what wires to
"fire” to create a specific character or graphic is
generated by a microprocessor in the printer. The
programming for the actual character/graphic pattem is
stored In one or more ROMS; or in RAM when the
printer lets the user design his own character set (font).
In some modem printers the user can combine
characters stored in ROM with user-generated
Characters stored in RAM

Often, the difference between printers and Character
sets is the ROM, all eise is the same. For example, the
Epson MX-80 printer onginally provided the ASCIH
character set and the block graphics of the Radio Shack
TRS-80 Model | computer When the podel | was
displaced as the number 1 personal computer a new
generation of Epson MX-80, called the MX-80+, and a
later model called the MX-80 Graftrax (or MX-80 11}
provided the ASCII Character set and italic Characters.

6 ComputerDigest — AUGUST 1986

The difference between models of the MX-80 was the
ROM(s) programmed for the characters, graphics and
functions. In ater models the ROMs were programmed
to provide a backspace, then a conventional
underscore, super and subscripting, new graphics, and
rew printing enhancements.

Later, the MX-80 became the 1BM Graphics Printer,
and althoush the ROM provided the conventional ASCII
characters and control codes, instead of the italic
characters and Epson-type graphics, the printer was
programmed for the [BMm foreign character set, the IBM
Greek and math symbol set, the special IBM characters,
and two distinct character/symbol/graphic sets. The
label on the panel now said 1BM rather than Epson. The
printer was still an MX-80, but by substituting an "IBM
ROM® the printer now generated 8 new set of
characters, symbols and graphics.

More than Characters

The ROM generates more than characters and
graphics; It determines the features that can be
accessed through software-driven printer codes and—
depending on the printer—the functions of the
operating controls, which are usually the three
pushbutton switches for the ON LINE, FORM FEED and
LINE FEED functions. If you could program your own
ROM you could force a printer to respond differently to

WwWww americanradiohistorv comm
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the three pushbuttons. You could, for example,
program the ROM so that pressing the ON LINE switch
three times caused the printer to automatically shift to
double-width characters, while pressing the button six
times might cause the printer to automatically skip over
the perforations of continuous-form {pinfeed) paper.

Fingerprinting

i you could program your own ROM it wouldn't be
worth the effort because for about $60. you can retrofit
most popular printers with 8 custom ROM kit called a
"fingerprint” {Dresselhaus Computer Products, 837 E.
Alosta Ave, Glendora, CA 91740), which can make an
old workhorse emulate the character/graphics set of the
latest printers (really the IBM character set), provide the
most-popular operating features, and allow you to
directly access the most popular printer functions
through what is nomally the three operating
pushbuttons—rather than software,

Beep for special functions

A lingerprint Converts the printer’s three operating
pushbuttons into a special function selector If you
touch the ON LINE button, it switches the printer on or
off ine. Hold the button down for one second, and it
switches the printer to Fingerprint mode and beeps.
You are now able to select many printer functions by
beeping the ON LINE button. The chosen function
depends on the number of beeps.

If you're using an FX-80 printér and want
proportional printing, from the chart supplied, you
know three Deeps means proportional. Press the ON
LINE button for three beeps, then press the FORM FEED
button which programs the printer for the beeped
function, in this case, proportional printing. Pressing the
LINE FEED button ends the beep programming mode
and restores the normal functions to the buttons. You
can stack several functions. For example, three beeps
for proportional printing, then four beeps for
emphasized printing, to produce emphasized
proportional printing.

Custom fingerpnint retrofits are available designed to

ONNEWER PRINTERS, three piug-in replacement ROMs form
the entire printer relrofit. Substitute them for the existing
ROMSs and they provide up to 15 one-touch features including
NLQ printing quality.

use the particular capabilities of the most commoenty
used matrix printers: The Epson MX, FX and RX, the IBM
Graphics Printer, The C. Itoh Prowriter | and II, the NEC
8023A, the Star Gemini 10 and 15, the Okidata
Micreline Series, and the Apple Dot Matrix printers:

Many functions

The functions you can program through Fingerprint
depends on the printer Because of iImprovements in
printers, fingerprint provides more features in later
printers than in older models. for example, the MX-80
family of printers and IBM Graphics Printers provide:

BEEPS FUNCTION
Reset
Compressed
Double-wide
Emphasized
Double-stnke
Perforation Skipover
Left Indent
8 lines/inch
ftalics

10 Fine print

A more-modiem printer such as the RX-80 and RX-80 +

series can provide:

OO O On B LK) =

BEEPS FUNCTION
1 LetterWriter(NLQ)
9 Condensed
3 Elite
4 Double-wide
S Emphasized
6 Double-strike
7 Perf-skip
8 Left indent
Q ltalics
10 Underiine
11 Fine print
19 8 linesfinch
13 Paper out disable
14 Slash zero
15 8 % inch paper

The LetterWriter function in the list is Near Letter Quality

WHEN THERE ARE SEVERAL VERSIONS of a printer the
Fingerprint ROM is pre-wired with a sitrapped resistor that is
elther left in place or cut with diagonal cutiers. This avolds
having to modify existing wiring in the printer.

AUGUST 1985 — ComputerDigast 7
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THE IBM GRAPHICS PRINTER and olher MX -80 based mod-
els need a small printed clrcuit assembly that substltutes tor
the existing printer ROM. The parallel rows of terminals onthe
board create a 24-pln socket to which lhe original ROM is
moved. The mini-¢lip provides a solder-free connection to
exisiting printer wiring.

(NLQY), a character set which doesn't exist in this par
ticular printer as supplied. In some printers, Fingerprint
can synthesize both NLG characters as well as the special
IBM character set, graphics and symbols. If you have an
older printer and an 1BM-compatible cornputer your old
printer will reprocuce the IBm characters and graphics if
Fingerprinted.

Stacking functions

You aren’t limited to programming one Fingerprint
function at a time. Any functions listed that arent mutually
exclusive can be stacked. Suppose you are printing the
listing of a BASIC program to be stored in @ ring binder
You could program emphasized characters for Clarity, left
margin offset to clear the rings and perforation skipover
Or if you'd like to print 8 132 column spreadsheet with as
many lines 8s possible on standard paper, Use Fingerprint
to program both compressed/condensed characters and
8 lines/inch spacing. But you couldn’t program
emphasized compressed characters because they are
usually mutually exclusive—the printer won't recognize

THE PRINTED CIRCUIT ASSEMBLY fits on top of existing
hardware. Depending on the printer, the two empty sockets 1o
the right of the Fingerprint might be fillegd with ROMs: Just
ignore them. They don't get in the way because the circuit
board sits above them.

8§ ComputerDigest — AUGUST 1986

A LABEL AFFIXED TO THE FRONT of the prinler lells whal
tunclions ¢an be programmed directly from the prinler's con-
trols. This label for the IBM Graphics Printer shows 10 beeped
funclions.

the commands and will default to standard size for 10-
pitch characters.

Turn them off

Fingerprint functions are tumed off by entering the
beep code a second time. If your Fingerprint retrofitted
printer provides the option of conventional zeroes or
slashed zeroes, when you want slashed Zeroes, set the
printer OFF LINE to stop the printing, program the slahed
Zeroes and resurne printing. When you want to 80 back to
conventional Zeroes, stop printing, program the con-
ventional zeroes and resume printing. The second
slashed zero program tums the function off. This ¢an be
repeated as often as you like.

Installing the retrofit

A Fingerprint retrofit is 8 simple task because it only
involves opening the case and replacing or moving one
to three ROMs which are socketed-—no desoldering is
involved. Sometimes the retrofit is a direct swap for the
existing ROM, in other cases its a small printed Circuit
assembly that substitutes for the existing ROM, with the
onginat factory-installed ROM moved to a socket on the
PC board. In the newer printers, like the FX and RX-80s you
simply swap ROMs. In the MX-080 based printers and the
IBM Graphics Printer you remove the main ROm{there can
be one to three), substitute a small printed cirquit assem-
bly, and install the original ROM In an empty socket on the
circuit board. Then you connect a lead with a mini-clip to
another IC terminal.

Of all the retrofits, the one with the printed circuit is the
most difficult. "Difficult™ being arelative term, The photos
of a retrofit for an IBM Graphics Printer Fingerprint installa-
tion show its an easy and not troublesome job if you
don’t nush it.

Imagine the printed circuit board 1s a new ROM. Using
a large screwdriver, work the main ROM out of its socket, a
Iittle at a time $0 you don't damage the leads. Then seat
the printed circuit in the now-empty socket, attach the
mini-clip, and install the ROM In the empty socket on the
board. If the printer had een one of the newer models,
you would simply have discarded the old ROM and
substituted the Fingerprint ROM.

Finally, install the case and apply a provided plastic
sticker—isting the Fingerprint functions and their beeps,
to the front of the printer. @
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To‘2% millioh Americans,
this sceneis afairy tale.

Because 27 million American aduits can’t read a child's bedtime story, can't read
a street sign, can't read. .. period.

Functional illiteracy is a probtem that now affects 1 out of 5 American adults. it can
rob them of a decent living; it can rob them of self-respect; it can rob them of the simplest
of human pleasures. .. like reading a letter from a friend.

You can change that by supporting the fight aganst illiteracy. Your tax-deductible
contribution to the Coalition for Literacy will be used two ways. First, it will help continue

________________________ the campaign to increase public awareness of the

Enciosed is my tax-deductible contribution for: problem. Second, it will help us generate new
1810 0O%25 0O$50 O $100and above resources for literacy.

Name L Sk To send a contnbution, fill out the
Address —— | coupon. Or bill it directly to your credit card by
s WY - —— ; «calling 1-800-228-8813. Helping takes so little.
MasterCard® Viea®  Credit Card # — =
Expur Date Sgnature i

Volunteer Against Illiteracy.
The only degree you need is a
degree of caring. | Cg;ﬂ

Cealition for Litera

Make checks payable to. COALITION FOR LITERACY/MPA FUND

Please return 10: Coakbon for Literacy
[¥] Fublshers Assocuion Fund

—— i e ——— ——y

50 East Huron Street

Chicago, inoes 606T
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SPEECH
SYNTHESIZER

How to add a woice to your Commodore 64.

Ricardo Jiminez and Adrian Valle

mif you want to inCrease the potential of your
Commodore 64 with 8 speech synthesizer this project
is for you. When your computer talks, you can have
many advantages; for example, if you are processing
information with numbers or letters, it will be a lot
easier, because you will hear the number pressed on
the keyooard without looking at the screen. And your
Chiidren can learn to speak and spell by looking at the
letters and numbers while they are listening to the
Correct pronunciation Another advantage is that all the
components for this profect are available at any Radio
Shack store,

Construction

The ¢onstruction of the Circuit is not Critical, since
onty two chips are involved. You can assemble a
working version on a8 solderless breadboard in less than
two hours. We assembled the project in a small plastic
expermenters box. The 3,12 MHz crystal XTAL-1 can
be replaced by a 3.14 MH2 Crystal, part number X004
for $1.35, distributed by Digi-Key Corp (PO. Box 677,
Thief River Falls, MN, 56701.9988).

Crystal XTAL-1 and capacitors C1 and C2 should be
placed as Close to IC1 as possible A 18/24 pin card-
edge ¢onnector was used to interface the €lectronic
Circuit with the C64 Computer

About the audio output; If you own the Commodore
video monitor model 1701 you don’t have to use an
external speaker, just piug the audio output cables into
the audio input of the moritor (located at the rear of
the screen) via @ phono plug. In this case the volume is
controlled by the volume controt of the monitor,

1 A

g = 28 _ pse2
AESET —2 L2 gsc
ROM DISABLE —% 26 qom cLock
o —4 2 sav RESET
[ 2 gigiraLour
i —-:- %3_ VDI
Yoo T SPO256 AL2 s LEST
sBy —%‘ B sern
tro—> ALD
P 19 o
A7 .-:.i. % Al
SER DUT|—3' — &2
AR — 172— Al
AS L s Rl

FIG. 1—PINOUT DIAGRAM for the SPO256-AL2. Refer to text
for a detalled explanation.
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THE COMPLETED SYNTHESIZER packaged and ready for
use. As you can see, It's a compact unit that doesn't cccupy
much space considering the big job thal it does.

Finally, the 5-volt DC power supply is provded by
the Commodore 64 (pin 2 of the user port), which
delivers a maomum current of 100 mA. Since the
Circuit has a current consumption of 90 mA, such
pawer is suitable for this project

About the SPO236-AL2

The speech processor (SPOR56-ALR) is a single chip
N-Channel MOS LS| device that is able, using its stored
program, 10 synthesize speech or complex sounds,
Figure 1 shows the pin configuration. We will look at the
most important functions of the SPOY56-AL2 which
permit us to interface with the C64 computer.

Al-AB: 8-bit address which defines ary one of 256
speech entry points. ALD: ADDRESS LOAD. A negative
pulse on this input loads the 8 address bits into the
input port and starts a speech command. This input is
controlled by PC2 from the Co4 computer.

SBY: STANDBY Stays high until an addrress is loaded,
then it goes low until the chip stops talking. This output
indicates to the C64 computer when the chip is readly

DIGITAL OUT: Pulse width modulated digital speech
output which, when filtered by a iow-pass filter and
amplified, wall drive a loudspeaker

Let’s start with some basic linguistic terms in order to
understand how this project works,

Phoneme. This Is the basic unit of distinctive sound.
It represents different sounds depending on its
position within & word. Each of these positional
variants is an allophone of the same phoneme.

How to use allophones

When you use allophones you have to think in terms
of sounds, not letters. And because each sound is
acoustically different depending upon its position
within @ word, this method is called Allophone
Speech Synthesis.” With this techrigue you can
synthesize an unlimited vocabulary by addressing the
59 allophones plus S pauses in the appropriate
sequence. Figure 2 shows the 64 allophone address
tabie which are contained in the 16K ROM of the
SPOP56-ALL. The first column (decimal address) is the
respective binary address for each particular sound.
Since there are 64 addresses only, you will need six

WwWww americanradiohistorv comm
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‘DECIMAL ADDRESS ALLOPHONE
oo PAl
001 PAZ
oo2 PA2
o0y PAu
Qo4 PAS
[+ 11 fox/
1141 Iaxs
o007 FERZ
1]1]:] FEK3f
Qo9 Fid
010 fIHE
011 /nK1/
012 F1Rs
013 ITT2/
01 /RR1/
018 X}
016 fMHf
017 FTITLHS
018 fDHL/
019 f1Y4
020 fEY/
021 /ot
022 A1/
022 FAD
2w FAAS
025 yz/
026 fAES
027 FHM1 /
028 /a81/
029 FTHY
030 fUNH/
031 fuwls
032 faM/
033 /DD2/
a3s /GG3/
035 vl
4386 /GG1/
037 /sHi
034 FIHS
039 fRR2S
as /FF{
as1 [l te3)
042 XK1/
043 12zt
Oy NG/
aus fLL/
oMb I
Du? RS
oug IWHS
aug /Yy1/
50 fCH/
a51 JER1/
as2 JER2/
251 foui
05 DM/
ass f55§
as6 /N2 /
as7 FHH2 f
[1.%:] R/
059 FARS
QED IR/
061 /oG2/
062 fEL/
063 fBR2/

FIG. 2—ALLOPHONE ADDRESS TABLE.This will prove ex-

SAMPLE - WORD

PAUSE
PAUSE
PAUSE
PAUSE
PAUSE
Boy
sky,
End
Comb
Pow
Dodgw
Thin
sit
o
Rural
Succeed
Hilk
Part
They
Ses
peige
Cﬂulg
Te
Aught
Hot
Llear
Hat
He
Business
Thin
fioak
Food
Out
Do
wig
vast
Got
Ship
Azure
Brain

Food

Sky
Can't
Zoo
Anchor
Lake
Mool
Repaic
Hhig
Yes
Lhurch
Srarter
Bir
Close
They
Vest
ﬁo

Heoe
Store
Alarm
Clear
Guest
Saddie
Businens

DURATION

10MS

J0MS

S50MS

100HS
200M5
w20HS
760M5
TOMS

120mM5
210MS
140MS
14 DMS
TOMS

140MS
170MS
TOHS

100MS
100M5
290MS
25045
2BOMS
TOMS

100H4S
190M5
100M5
180ms
120HS
130M5
BOMS

100HS
10DM5
260M3
170Ms
160MS
140HS
190M5
H0MHS

150M5
13GHS
120M5
150M5
l30ms
160MS
210HS
220MS
110M5
100HS
JS0OMS
200MS
130MS
130MS
160HS
300MS
240M8
24048
JOMS

190MS
1BCMS
130M5
290HS
ISCHS
40OMS

130MS
50MS8

tremely handy when Setting up your synthesizer.

Tnput address pins to make all these combinations The

second ¢olumn represents all the aliophone sounds
(except pauses PAT to PAS). The third column shows
how each allophone sounds in a sample word. The
fourth column is the duration in milliseconds for each.

Allophones marked with an astenisk can be doubled;
in the word *four” the "f~ sound is long, therefore, this
word must be formed as follows: “FE FE OR, PAS." Note
that PAS is not 8 sound, is 8 pause recessary to make
the chip stop talking the last allophone.

Each allophone has its own address and sound. To
demonstrate this let’s see how it happens. The initial K
sound (KK3, address 8), used in words like “comb”
sounds different from the K$ in words ike "can't.”
These smail variations are due to the vowel which
follow them, in thes case, "0" and “a.”

The computer controls the SPO256-ALY with simpie
software. Let’s Jook at the important instructions used in
the programs. First we need to access the user port as
follows. Pin C, D, E, £ H, and J (PBO to PB5) in the
output mode. Pins K and L (PB6 and PBT) in the input
mode. This is made with the statement.

POKE 5657963

Where PBO to PB6 send the desired address to the
speech processor IC1 (see Fig. 3). And PB6 receives the
logic status of the STANDBY output {pin 8 of IC1).
Remember that the decimal number 63 is equal to
0011 in binary code. Therefore, when we send an
address the ALD input is activated and the chip (IC1)
starts talking. Then the computer reads the user port to
know the STANDBY status (PB6) which tells the
computer when the chip 15 ready to be triggered again.
The instruction PEEK(S6577) reads the user port, but
we need to read PB6 only which represents the
decimal number 64, This is made by using the AND
function. If PBG6 is a logic “17 then the computer sends a
new address.

Testing the speech synthesizer

As was mentioned before, the poke statement (line
20) Is used to access the user port. Let’s begin with the
program shown in Fig. 4. With this program you can
listen the particular sounds of the 59 allophones The
FOR-NEXT loop (line 30} is used to increment the value

e T o
[—i e o T
o 3 = :1:... bl ET
::;.* i_L- . [jii;_i ToE g
4 = el o
wit =t 2%

. =1 =

-

FIG. 3—SCHEMATIC DIAGRAM is relatively simple, uses only
few components. Refer to the text for a full and complete
explanation.
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10 REM ALLOPHONES EVALUATION

12 REM BY R. JIMENEZ AND A. VALLE

20 POKE 3457%,43

30 FORA=0O TO &3:PRINTA

40 POKE 946577.A

50 POKE 56%77.0

60 PE=PEEX(34%77)

70 F=PRAND&4

B0 IF F<>&4 THEN 60

0 NEXT A

100 POKE 3569771

120 END )
FIG. 4—THIS SIMPLE. BRIEF PROGHAM allows you 1o eva u-
ale the 59 available allophones.

of A from D to 63. The purpose is tO use the variable A
in the POKE statement (line 40) in order to address
each allophone. The poke 56577,0 Clears and prepares
the user port for the next data. The PEEK statement (line
60) reads the user port, storing its value in the variabie
PB. Then PB is compared with the number 64 on the IF
statement (line B0). If F is not equal to 64, that means
that the speech synthesizer i1s not ready 1o receve new
data. And the computer goes back to line 60
automaticalty Othenmse, new data is sent

The POKE Statement 56577,1 makes the chip (IC1)
stop saying the last allophone. If you wash to listen to
the aliophones slowly, just press the (CTRL) control key:

Using the speech synthesizer

Making words with the SPO256-AL2 Is easy, all you
have to do is to lock for the sounds you need from the
Allophone Address Table. figure 5 shows a program
whiCh makes the speech synthesizer say the sentence
"l am a talking computer” This PrOJram works like the
first one (fig. 4), using the same iNstTUCtions to write
and read by means of the user port The only
difference is that the data {lines 103-110) are going to
be sent with the READ statement {line 70). Note that
the data are written in decimal numbers. The words
used in this sentence were taken from the dictionary
inCluded with the SPO256-AL? package

Figure 6 shows a routine that can be used for data
processing. This routine makes the speech synthesizer
say numbers from 0 1o 9 when you press the respective
key number. Lines 65 to 100 are used exclusively to
assign the data found in lines 100 to 128 to the
dimensioned variables A (1) and B (l,J). Here you can

10 REH I'H A TALKING COMPUTER

&0 POKE 38379,43

&% FORJ=LTH 27

TO READ A

B0 POHE 343774

@3 POKE 36377.0

0 PR=PEEWI3A%TT)

P4 F=pPRANDAS

96 IF Flraa THEN 900

100 NEXT J

102 DATA 24+4:01REM I

104 DATA T7+7+14:21IREM AN

106 DATA 24.2:REM A

108 DATA 13923:23¢2:42, 12,44, D1REN TALKING
110 DATA 42,19, 148:9: 4% 229 13,51, Ly MIREN COMPUTER
160 MESTORE

170 FORT=| TO 300IMEXTTIGOTO 4%

200 EMC

FIG. 5—USE THIS PROGRAM, and you'll hear your computer
actually say the words "I am a talking computer.”
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PARTS LIST

Resistors

All resistors Yewatt, 5% unless otherwise specified
R1—100,000 ohm

R2—10,000 ohm irimmer potentiometer

R3, R4—33,000 ohm

R5—10 ohm,

Capacitors

C1, C2—22pF., ceramic disc

C3, C4—0.022uF, ceramic disc

C5, C6—10uF., 10 volts, electrolytic
C7.C8, C9, C11, C12—0.1uF., ceramic disc
C10—100uF. 10 volts, electrolytic

Semiconductors

{C1—SP0256-AL2 speech processor {(Radio Shack
276-1784)

IC2—LM3B6 audio amplifier {(Radio Shack 276-1731)

D1—1N914 switching diode

Other components

XTAL-1—3.12 MHz crystal (see text)
SPKR—8-ohms (optional, see lext)

12/24 pin card-edge socket {Jameco Electronics)
1.5 ft. - 14-conductor nbbon cable

Insulated phone plug {Radic Shack 274-321}
Experimenler box (Radic Shack 270-231)
Experimenters IC periboard (Radio Shack 270-150)
28 pin IC socket

8 pin IC socket

12 REM DATA' PROCESSING

1% REM BY R. JIMENEI AND A. VALLE
%0 PRINT® ISC)"

60 POKE %49%79,63

&% FOR 1=0 TO %

70 READ A(l)

79 FOR J=1 TO A(I}

78 READ B(1+vJ)

100 NEXT J.1

110 DATA 4:43:40:93: 4 1REM ZERD
112 DATA 9:97:19:19,11,4;REM ONE
114 DATA 3+13:31.4 1REM THO
116 DATA 4,29, 14,19, 4 tREM THREE
118 DATA 4+4D,40:98, 4 REM FOUR
120 DATA 9,40, 4Dy &y 33 1 41REM FIVE

122 DATA B8,959,99,12,12,2,41,%%, 81REM SIX

124 DATA B8+55,9%:7: 7,39, 12, 11,41 REMSEVEN

126 DATA #4+20+2513:4 @ REM EIGHT

128 DATA S+961 28+ 611144 tREM NINE

190 VaVel

160 IF y=10D THEN V=0 © PRINT"(5C)"

170 PRINT® WVALUE OF X(*;vi"1"y

200 GET CerlF Ce="" THEN 200

203 C=ASC(Cw)

210 IF C<4B OR C>57 THEN 200

219 C=C—4B : PRINTC

217 POKE 5&5377,0D

220 FOR Im1 TO A(C)

230 POKE 9&377.BI(C.1)

240 POKE %&45%77.0

230 PB=PEEK (94377}

260 F=PB AND &4

270 IF F<>b& THEN 230D

280 NEXT I 1 POKE 93&377,1

290 G0TO 19%0

300 END !
FIG. 6—THIS PROGRAM will cause your cOMPUtETa tlearly
speak pach number when the appropriate number key ls
pressed.
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R-E Computer Admart

CALL NOW
AND

RESERVE
YOUR SPACE

¢ & x rate 3800.00 per each inserton.

® Heaches 229,044 readers.

® Fas! reader service cycle.

¢ Short lead time for the placement of
ads.

Call 516-293-3000 to reserve space. Ask
tor Arling Fishman. Limited number of
pages available. Mal materials tg:
Computer Admar!, RADIO-ELEC-
TRONICS, 500-B Bi-County Bhed., Farm-
ingdale, NY 11735,

IC PROMPT DELIVERYl"
B i pacctn e

Y s
DYNAMIC HAM
B4 150 NS
2saxz1 100 ns
25451 120 na
ot 150 ns
120t

[T T

ow
-~

27128
27C64

2764 250 na

g sTATIC RAM
bl 4325612 3vas 120 ns
G2hpPas s 15008
a8 150 n%

S | Fory N, b Fits 1Pon
'.,‘:"""'.,..... MICROPAOCE SSOR LINLMTED. NG

SB[ RIS (918) 267-4961
Priaas. 3

38 5285R8 Bhgk

COMPUTER-AIOED CIRCUIT DESIGN
for IBM-PC and
100% Compatibles

A Menu driven electronic design software
tool for students, technicians, engineers.
Program will design passive & active fil-
ters, attenvators, power supplies, ampli-
fiers, etc. Has calculating programs for
resistance, reaclance, dB's, VSWR, and

more. includes design manual. MS/DOS |

2.0-up, 128K memory req. Introductory
price $49.95 {Ohio only add 2.75 tax)

ESOFT SOFTWARE
P.0. Box 072134
Columbus, Onlo 43207

CALL NOW
AND

RESERVE
YOUR SPACE

® € x rate $800.00 per each insertion.

® Reaches 229.044 readers.

* Fast reader service cycl8.

¢ Short lead time for t\he placement of
ads.

Call 516-293-3000 to reserve space Ask
for Arlin® Fishman. Limited number o
pages available. Mail matenails to:
Computer Admart. RADIO-ELEC-
TRONICS, 500-B Bi-County Bivd.. Farm-
ingdale, NY 11735.

see how A (1) contains the data that the speech
synthesizer will use to pronounce a particular word. In
this case ten numbers can be pronounced. For
example, A () holds the number 4 when the variable
"I* has a value of 0. And the statement READ (line 70) is
executed by the computer. That means that the word
“zero” will be spoken by the speech synthesizer, by
just sending the four data contained in the vector B (1))
for values of *I” equal to zero with “J" varying 1 to 4.
The FOR-NEXT loops are used as an auxilliary to the
statement READ. Observe how A (1) holds the first data
to be used as a vanabie of the statement FOR (line 75),
in order to read o exact quantity of data for each
spoken number. Data from lines 110 to 128 are the
decimal number values which we need to make the
speech synthesizer talk. Vector A (1) will store the first
data contained in such lines (4, 5, 3,4, 4, 5, 8, 8, 4, 5),
which as we said before Indicates the data contained

in the vector 8 (I, J) respectively We recommend that
you compare these numbers with the aliophone
address table (fig. 2). For example, the data of line 110
forms the word “ZZ YR CW PAS” where the respective
data are 43, 60, 53, and 4.

Lines 150 to 215 give an example of how to make the
speech synthesizer more versatiie. The screen will
display “VALUE OF X (V)?" where V varies from 0 to 9.

The A (C) works as a variable in line 220 of the
statement FOR, which means that *I” varies from 1 to
the A (C) value, where C indicates the number that will
be spoken. Line 217 POKEs 8 zero so that the new data
can be accepted without problems. Line 940 serves
the same purpose. And lines 250 to 970 are used to
read the STANDBY condition as we explained before

Finalty the capacity of the speech symthesizer
depends upon the imagination of the user And we
hope you enjoy this project as much as we did. <M
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SOFTWARE
REVIEW

TELEPATCH—

mlt seems that just about everything, from tusiness
documents to a student’s homewark, to family
announcements, is polished to perfection with a word
processor By the time one adds up the Cost of the
computer, disk drives and software needed for word
processing they're into big bucks—way beyond what
word processing 1S worth to a small service shop, or a
student, or the typical family of 3.85 persons.

Because word processing isn’t cheap, one of the
best-selling professional-quality word processing
systems has been the budget-priced Radio Shack Color
Computer (known as the CoCo) and an inexpensive
word processing program, Telewriter-64. Together, they
provided most of the modem word processing
features long before they were availabie for the IBMs,
Apples, and other “office Computers.” Since
Telewriter-64 can intermix tape and disk text files it far
outclasses anything for small business and home-and-
family use because the user can grow from a cassette-
based word processor into a disk system without
losing the cassette files.

The only problem with the CoCo system is that
compared to the most modem high-performance word
processors, such as WordStar 2000 and pfs:WRITE,
Telewriter-64 lacks a few conveniences, such as a pure
block move instead of a block copy and detete. Thanks
10 an enhancerment software known as TELEPATCH,
Telewriter-64's hmitations are almost entirely eliminated,
and in the process the CoCo has been made into a
hassle-free single disk drive word processor (It is
difficult to do word processing with a single-drive
system.)

TELEPATCH (Spectrum Projects Inc., 93-15 86th Drive,
Woodhaven, NY 11421) is a self-installing patch for the
disk version of Telewriter-64. If you have a single-drrve
disk systemn it takes a number of disk swaps to install
the patch, but when you're finished you have an
upgraded version of Telewriter-64 (the source version
isn't destroyed or modified) having thirteen new
features, ten of whiCh make the tight-budget CoCof
Telewriter into @ powerhouse. The big ten are: 1) All
disk I/Q in memory {which permits the program disk to
be remaoved); 2 A true block move; 3) Visible carriage
retums, which are just great when setting up tables and
charts; 4) Key repeat of all characters and the space; 5)
Locked-on justified printing {doesn't tum off after a file
has been printed); 6) A true RESET which permits 3 64K
Color Computer to be reset if everything else goes
wrong without leaving the editor (no 10sing your work);
7) Lowercase off on boot {useful when writing BASIC
grograms); 8) Fast cursor movement {for Zipping across
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the screen); 9) Exther overstrike or insert mode (original
program prowvickes only for insertion); 10) A type-ahead
buffer for people who type faster than the Computer
<an handle the data: if your typing gets ahead of the
computer the screen will catch up.

The memory-resident disk VO requires the most
explanation The problem with most word processing
software used with computers having only one disk
drive is that the data disk—the one that contains only
text files—must be swapped with the program disk
when using disk I/O disk routines, such as saving a file,
or reading a file, or appending a file: Frequent reads
and appends <an lead to considerable disk swaps.
TELEPATCH eliminates the frustrations of disk swapping
by moving all disk rutines into memory along with the
editing program so that it is never necessary 1o swap
disks for disk /0. The user can load the TELEPATCHed
Telewrter-64, substitute the data disk for the program
disk, and go through a complete editing session
without having to remount the program disk.

One of the powerful features of the new disk IO is
that the user can instantly determine whether a save
wilt be in binary or ASCII, selecting the one that will be
most efficient at the tme the document is saved to
chsk. For example, ASCIl is generally preferred if the
document will be run through a spelling checker, or is
to be transmitted by modem:; binary is recommended
when maximum speed is wanted for writes and reads.

In order 1o retain the instant-access of the original
Telewriter-64 the usercontrolled TELEPATCH functions
are command rather than menu driven FOr example, a
block move is instantaneous when CLEAR-T (“T” for
transport} is pressed, similarly the insert/overstrike
toggles when CLEAR-Q 15 depressed.

TELEPATCH Comes with a new |oader that is written
in BASIC 50 the user can conveniently Configure the
boot 50 the program comes up with the most desired
features as the default. A complete list of pokes for the
new features are provided along with the appropriate
ioader program line number Among the user-set
defaults are biack/white or black/green screen, insert or
overstrike mode, page numbenng sequence, line
spacing, lines per page, justified printing, “one page”
printing, characters per line, upper, bottom, right and
left margins, printer baud rate (300 through 9600), key
repeat rate, repeat delay, fast cursor speed, number of
disk drives in system {1-3), automatic case (upper or
lower), disk verify, default disk drive, and ASCI disk
menu,

TELEPATCH also permits the user to specify a disk
stepping rate of 6 to 30 milliseconds. This means that
you can get the maximurm disk access speed if you
have spiurged for one of the latest model disk drives
On the other hand, it alsQ means that the program will
work with one of the original 30 mSec. “¢lunkers” you
might have picked ug surplus for something like 325,

The pnmary hmitation of TELEPATCH is that instatling
the disk 170 in RAM reduces the text buffer size from
Tetewriter's usual 24,889 characters to 20,793 If for
some reason, you need the extra RAM, Of have a two
drive system to begin with, you ¢an install TELEPATCH
without the disk I/O in RAM. D
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SINGLE

TRANSISTOR

SWITCHING
CIRCUIT
DESIGN

Jeff Holizman

wHobbyists dealing with digitat circuits are terrified by
interfacing. But for computers to do useful things, they
must have a way of talking with outside circuits: relays,
motors, lightbulbs, LEDS, etc. Things arent so bad
when dealing with standard TTL outputs, but what do
you do when you have to connect a 5-horsepower
moter to 8 CMOS inverter? Doing that is simple; we'll
show you how to do the design calculations, and we'll
present a short BASIC program that does the work. One
feature of that program is that after making the
calcutations, it outputs the value of the closest standard
nesistor,

To design 8 switching circuit, before doing any
calculations, make sure that a single transistor will do
the job. There are no calculations involved, just a little
common sense. If your drving device is 8 6522 V1A, or
a Z80 PIO, or similar, and you want to control an NC
(Numerical Control) athe with & 5-horsepower motox,
you'll need a few transistors to build up enough drive
to control a relay large enough.

If you need to tum an LED on and off, you may be
abte to use a transistorless driving circuit. You may get
by using just a current-limiting resistor, althowgh doing
that may not allow the LED to glow at full brightness.

If a one-transistor circuit will do the job for you,
choose 8 transistor Double the voltage and current
requirements of your load device, angd then search your
databooks and catalogs for a transistor that meets those
specifications. Find several that will do, in case your
first choice Is unavailable, or expensive.

Every transistor has 8 DC-gain factor, Called HFE.
Unfortunately, HFE varies from device to device, even
between devices of the same type. HFE also varies
with load and temperature. Since many applications
aren't critical, a few assumptions can be made to get

things off the ground. Those will allow you to arrive at
tentative values suitable for breadboarding; remember
that slight adjustments may have to be made later

With specifications hangdy choose 8 value for HFE
halfway between the minimum and maximum values
grven i the databook. If you don't have the specs, you
can assume a value of 100 for & small-signal transistor, or
10 for a power transistor. That lets you estimate the
value of the current-fimiting resistor in the base circuit
(R1 in Fig.1). As base current 1s defined as the collector
current over HFE, you can get the base current oy
dmding the collector current by 100, or by 10,
depending on the type of transistor Before finding the
value of R, we have to find the value of R2.

Making the calculations

To calculate the values of the resistors in the
switching cirCuit shown in Fig. 1, work backwards from
the load. You have to know how much current the load
will drawy, and its resistance, to calculate the voitage
drop, V(L), that will appear across it. According to
Kirchoff's law;

VICCO) = V(D + V(RZ) + V(CE)
V(CE) is the voltage dropped across the collector and
ernitter leads of Q1; that voltage is often about 0.3 volt,
so it may be ignored. By making that simplification and
rearranging our equation we find that V(RR) = W(CC) -
V(L) We need the resistance of RZ, and by Ohm’s law
that is equal to the voltage across R2 divided by the
current flowing through it, or, RZ = (V(CC) - V(L)) / KL).
If the load is an LED, we can assume that V(L) is 15
volt. IF not, V(L) must be expressed as I(L) * R(L). In the
latter case, the value of RZ would be expressed as R2
= (W(CC) - [IKL) * RLD 7 (L)

To calculate the value of R1, we use the value of HFE
we found above. Since HFE = KC) / I(B), 1(B) can be
expressed as B) = I(C)/ HFE.

By Thevenin’s Jaw we know that 1(C) must equal KKL),
5o (B) = I(L) / HFE. Again, by Kirchoff's law we know
that V(IN) = V(R1) + V(BE). where V(BE) is the base-
emitter voltage drop. For the sake of simplicity, we can
assume that V(BE) is Zero, so the voltage dropped
across Rl must equal the input voltage. Therefore, the
value of R1 can be simply expressed as Rl = V(IN) /
I(B). Since I(B) can be expressed in terms of collector
current, Rl = V(IN) / [KCVHFE]

The unknown quantities (R1 and RR) are expressed In
terms of the known guantities, so it’s time to plug the
values into the equations and solve them. Rather than
bang those values out your calculator, type the program
shown in Listing 1 into your computer and save it for
the next time you need to design a switching circuit.

The program provides features you may find
convenient. For example, that program can be used to
aesign a Circuit with any dmang volitage, but if you
happen to be using TTL, the program assumes a value
of 2.4 voits for V(IN). Likewise, if you will be driving an
LED, the program assumes a load current of 15 mA, and
a 1.5 volt drop across the LED.

The program was waitten in MBASIC-80, and it
should be simpie to translate into other dialects of
BASIC. The main routines have been written as

AUGUST 1986 — ComputerDigest 1%
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10 REN awitching tranaiator circuit
20 REM design jh 10-22-8% for RE
30 FIRST = -1
40 PRINT CHR®(27):"»";
30 GOSUB 1000
60 PRINT
70 INPUT “Another? “, YESNOsa
80 IF LEFTE(YESNOS,1) = “¥y“
OR LEFTH(YESNOS,1) = “y*
THEN GOTO 30
90 END
1000 REM get and print data for
awltching circuit
1010 PRINT
1020 INPUT "Enter supply voltage
(VCC) in volta: ", VCC
1030 INPUT “Enter HFE of
tranaiator: ', HFE
1040 INPUT *'Ia load an LED
(y/n) 1 ", YESNOS
10%0 YESNOS:=LEFT3(YESNO9,1)
1060 IF YESNOss="Y"
OR YESNOSs“y*
THEN VL=1.%: IL=1%: GOTO 1100
1070 INPUT “Enter load
realatance (RL): *', RL
1080 INPUT "Enter load
current (IL> 4in mA: *, IL
1090 VLl=ILw».001sRL
1100 IL=ILs=, 001
1110 INPUT “"Doea TTL drive thias
circuit (y/n) 7 “, YESNO®
1120 YESNO#=LEFTa{YFSNOs,1)
1130 IF YESNQs="¥Y"
OR YESNOSs=»y*™
THEN VIN = 2.4: GOTO 1130
1140 INPUT “Enter driving
voltage (VIN): *, VIN
1150 IB=IL/HFE
1160 R1=VIN/IB
1170 RIN=R1:GOSUB 10000:R1=ROUT
1180 R2=(VCC~-VL)}/IL

subroutines for easy integration Into your programs.
Lines 1000-1210 get the data and calculate the resistor
values; lines 10000-103%20 select the Closest standard
resistor values, Lines 10-90 drive the main routine
following line 1000. Line 30 sets a flag for the standard-
value routine, sO that it doesn't read the data contained
in ines 10050-10110 in every time a set of calculations
are made. Line 40 clears the screen of my CRT (an ADM
20); you'll protably have tO use another method

1
et AR
Erre LOAD )—

l’ ab

bc\\‘tc

~* GROUNMD:

i~

FIG. 1—R1 IN OIAGRAM ABOVE I8 used for current limiting
and must be estimated. (See text.)
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1190 RIN=R2:GOSUB 10000:R2=RQUT
1200 PRINT:PRINT "R1 =":;R1l;
“ohma, R2 »s“:R2;
“ohma, I(B) =":IBs10Q00;"ma"
1210 RETURN
10000 REM get cloaest atandard
realator value
10010 REM input = rin
10020 REN output = rout
10030 REM sf = acale factor
10040 REN 23 atandard valuea follow
10050 DATA 1.0, 1.1, 1.2, 1.3,
1.3, 1.6, 1.8

10060 DATA 2.0, 2.2, 2.4, 2.7
10070 DATA 3.0, 3.3, 3.6, 3.9
10080 DATA 4.3, 4.7

10090 DATA 3.1, 5.6

10100 DATA 6.2, 6.8

10110 DATA 7.5, 8.2, 9.1, 10.0

10120 IF NOT FIRST THEN 10190

10130 FIRST = O

10140 ANAX = 23 : REN muat equal
no of entries in table above

10150 DIN A C(AMAX)

10160 FOR I = 1 TO ANAX

10170 READ A(I)

10180 NEXT I

10190 X = RIN

10200 SF = 0O

10210 WHILE X > ACAMAX)

10220 X = X/10

10230 SF = 3SF + 1}

10240 WEND

10250 I = 1

10260 WHILE X > A(I)

10270 I = I + 1

10280 WEND

10290 IF X=A<(I-1) <= A(I)>-X
THEN X = A{(I-1) ELSE X = A(I)

10300 ROUT = X = 10"SF

10310 RETURN

10320 END

If your BASIC cloesn't have the WHILE . . . WEND
statements, you can simulate them by using an IF
THEN statement and a dummy loop. for example, the
code below could be substituted for the 100p NNING
from line 10210 10 line 10240: 10N 0/F X <= AMAX)
then 10250
10220 X = X10
10230 SF = SF + 1
10240 IF X > A(AMAX) THEN 1010
That's about all there is to Calculating the values of the
resistors in this simple switching cCircuit. Of course, you
should verify that the calculated values actually do the
job before building 10,000 duplicate circuits. Also,
note that the program prints the value of KB) the circuit
wall draw. That was done as 8 protective measure, If
your driving Circuit is CMOS, and KB) is greater than a
milliamp or so, you'll have 10 do one of two things: use
a Darlington, or add another transistor that will provide
a bt of “preamplification.” If you opt for a Darlington,
YOU €an use our Program as is. <4y
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SATELLITETY

Scrambling and TVRO systems

AG. 1

MIA=COM HARDWARE HAS BECOME THE
de facto standard in scrambling
and descrambling. M/A-Com has
accomplished that feat by being
first to market a relatively secure
scrambling system and by deliver-
ing both the uplink scramblers
and the downlink descramblers in
quantity. However, M/A-Com has
suffered in the home-TVRO mar-
ket.

The reason is that, before scram-
bling and descrambling became
so important, M/A-Com was a ma-
jor supplier of home-TVRO sys-
tems. Consequently, home TVRO
owners had come to depend on
M/A-Com, so they have been im-
mensely dissatisfied with M/A-
Com’s role in the scrambling wars.
But the scrambling furor has cost
M/A-Com a significant amount of
business not only because con-
sumers refuse to buy, but because
dealers refuse to handle M/A-Com
products.

System overview

If you've just tuned in, here’s a
brief summary of how M/A-Com’s
system works. One of the key fea-
tures of Videocipher descrambler
is its addressability. Each de-
scrambler, whether located at aca-
ble-system supplier, a hotel MATV
system, or a TV in a private home,
has a unique, one-of-a-kind elec-
tronic address. That address al-
lows each descrambler to be
controlled individually by remote
control from a central uplink loca-
tion. This means that a de-
scrambler can be sent private
messages, or turned on or off.

As shown in Fig. 1, addressing is
done by a master control center
that is located near San Diego and
operated by M/A-Com. Each pro-
gram supplier is linked to the com-
mand center’s computer via satel-
lite; each programmer injects his
command signals in his uplink sig-
nal at his own site.

WWWwW americanradiohistorv comm
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There are two types of com-
mands that can be sent to
Videocipher units in the field.
One command enables all sub-
scribers in a programmer’s “uni-
verse” to receive descrambled
signals; the other enables only
specific subscribers to do so.

The first type of command is
called open key; it refers to a mas-
ter code that is recognized by
every Videocipher unit. Program-
mers don’t normally use the open
key, since it prevents them from
using Videocipher as a gate count-
ing or collection tool.

The second type of command is
called closed key. When a
Videocipher unit receives its own
particular closed key, it will begin
descrambling, and it will deliver
viewable and listenable signals to
the subscriber. The closed key 1s
composed of digitally encoded
numbers and letters. There are ac-
tually two stages of decoding: the
first deciphers the address code,
and the second deciphers the au-
dio and video signals.

To date, most programmers who
transmit scrambled signals began
operating in the open-key mode.
For example, super station WOR
began full-time scrambling (in the
open-key mode) on March 17th of
this year. However, WOR switched
to the closed-key mode in May,
and that made their signal un-
available to home TVRO viewers,

The reason why WOR began op-
eration in open-key mode is that
additional time and equipment are
required to broadcast signals in
the closed-key mode. So the sta-
tion began broadcasting in open-
key mode and changed to closed-
key mode when the equipment
and programming was set up.

9861 LSNONY
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Legality

Some policies of the super sta-
tions, including WOR (New York),
WTBS (Atlamta), WPIX (New York),
WOGN (Chicago), and KTVT
{Dallas), have raised difficult legal
questions. For example, by law, no
TV station can itself directly pur-
chase satellite transponder time to
distribute its signals nationwide.
The FCC considers that an un-
authorized expansion of a station’s
broadcast coverage area. So, anin-
termediate company, a common
carrier, must be used.

A common carrier is a firm that
contracts with a cable system or

another business entity to pick up
abroadcast signal at a distant point
and then deliver it to the custom-
er's premises. A Los Angeles TV
station, for example, that is seen
on a cable system in El Paso is
transmitted from Los Angeles to El
Paso by a string of common-car-
rier-operated microwave relay sta-
tions. Stations along the way may
also tap the signal.

By law the common carrier is au-
thorized to sell its services only to
a special class of users. Cable-TV
distributors and broadcast-TV sta-
tions belong to that class, but indi-
vidual homes do not. Therefore, a

complete.

videocipher and much-much more.
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SCRAMBLE-FAX
SCRAMBLE-FAX

REPORTS on M/A-Com efforts to shut down
pirate units, exporting of bootleg descramblers
outside of the LISA, comiplete listings of all (37+)
channels now scrambling and those planning to
scramble. The activities of DESug, the DES (sers
Group, and their progréss on ‘breaking’ the
Videocipher ‘code’, modifying receivers to acoept

T pOrapnate kor them 1D clenty thi sctual ST aocres
TSCRAMERE FAX summests you Ty S04 Wapexy, Siwore, Onirvlly.

from Bob Cooper

IF satellite scrambling is important to you, here is a single
source of timely, confidential information of great value;
SCRAMBLE-FAX. Bob Cooper is routinely gathering all of the
important scrambling information (who, what, when, where and how)
and compiling it in printed form in an important newsletter called
SCRAMBLE-FAX tm. Sources for pirate decoders, reports on attempts
to 'beat the system’, full lists of who is scrambling, how and when.
Each issue of SCRAMBLE-FAX is timely and new; but, each issue
is a detailed encyclopedia of scrambling information and totally

EACH issue of SCRAMBLE-FAX is

wu'lawamfuin‘;:;wm 5 13 AR the d
ncturer g ottt -

A o L o 25 senttoyou via Al malls_veq ay
mdmm: ﬂ::mmmnmm“l“ your order is entéred. Jimply call
B LTINS Silimaal yor cpnirg Wit 305/771-0505 to order your copy
the i oot than Tutagh tew 800 tewprcre numies (1800265 {have VISA or Mastercharge card
SGTS) Eypacaly rrunet with tahure wnd tha B IS Quith 1D eegian Tt

handy} or write for your copy enclos-
ing payment for $10 (US funds) to
the address shown below. PLUS —
each issue Is 'supported’ by a
SCRAMELE-FAX ‘Hotline’ tele-
phone updating service.

DIAL 305/771-0575 anytime for a comptete update on the status
of scrambling. "Hotline’ recorded reports are provided by Bob Cooper
as an ‘instant update’ to SCRAMBLE-FAX and carry fast-breaking
news items of interest to the scrambling scene. But have your
notebook and pen handy, each ‘Hotline' report contains many
telephone numbers and addresses you will want to retain!

SCRAMBLE-FAX by 8ob Cooper

305/771-0505 or for free 'Hotling’ service, 305/771-0575. To order
by mail, send check/money order or enclose VISA/Mastercharge
number and expiration date: CSD Magazine, PQ. Box 100858, Ft
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Interested in TVR(O?

For nearly two years Bob Cooper has
provided a no-charge kit of printed mate-
rials that describes the chatlenges of and
opportunities in seling TvRO systems to-
day. With the present intense intgrest in
scrambling systems. Coops CSD has
made aalable a new no-charge sennce.

The SCRAMBLE FAX hotine s a 24-
hour-por-ay lelephone Service that
provides acCurate, detalled. and hard-to-
find tacts conceming the changeover to
scrambling in the satellite communica-
tions industry. Intormation describing sat-
ellite raceivers tesled for Scrambhng
compatibiity, sources lor authorized de-
scramblers, wholesale rales of scram-
bling equipment and services—all are
provided on the SCRAMBLE FAX hotline
There s NO charge for thal senace, other
than your ong-dstance telephone ex-
penses. Simply dial (305) 771-0575 for a
concise and timely three-minute capsule
report thal covers the 1atest in scrambling
news.

firm such as Eastern Microwave,
who uplinks WORS signal, says it
cannot sell WOR's signals to indi-
vidual homes because the law says
it cannot do so.

Eastern Microwave is showing

the cable-TV world that it is “cable-

friendly,” that it is anxious to court
the favor of the cable operators by
preventing home-TVRO owners
from watching the signals it trans-
mits. Of course that has generated
considerable resentment on the
part of both owners and sellers of
TVRO equipment,

The TVRO industry’s trade asso-
ciation, SPACE (the Society for
Private And Commercial Earth sta-
tions), is asking the federal courts
to forbid Eastern Microwave from
scrambling its signals unless it also
offers them 10 home-TVRO view-
ers. The case is complicated be-
cause the root of Easlern Micro-
wave’s contention that it cannot
sell to individuals is a 1976 modi-
fication of the U. S. copyright law.
The law makes a special provision
for common carriers and estab-
lishes guidelines that appear to
sanction Eastern’s actions to date,

SPACE and the TVRO industry
hope that, at the very least, the
courts will suggest to Congress
that the 1976 copyright law be re-
vised and clarified. in the mean-
lime, TVRO owners will be unable
to receive the sports, movies, and
other programs to which they had
become accustomed. R-E
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Tactile sensing
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nG. 1

MAN IS BLESSED WITH FIVE SENSES, AND
one really proves its worth on a
dark, cold winter morning. You
roll out of bed and grope around
for your slippers and bathrobe.
Then you stumble into the kitch-
en, feel around for the light
switch, and only then can you see
what your hands and feet have
been telling you. Oh that sense of
touch!

Touch is important in robotics
too. Most robots musi move
around to accomplish their tasks.
Hence they need directions about
where to go under different condi-
tions. So they need to be able to
acquire information about their
surroundings. That information is
obtained through a myriad of sen-
sors—light sensors, sound sen-
sors, and touch sensors, among
others.

Differem kinds of tactile infor-
mation are importani for different
purposes. For example, often a
robot must know how much force
its gripper should apply to grasp

an object. If too much force is ap-
plied, an object may be crushed. It
too little force is applied, the grip-
per may not be able to maintain
contact when it tries to lift the ob-
ject. In additfon, bump sensors
arocund the perimeter of the
robot’s base can be used to detect
collisions. The underlying tech-
nology of both kinds of tactile
sensing can be the same. Let’s see
how.

Limit sensing

The simplest touch sensor Is the
common microswitch. A micro-
switch is often activated by eithera
long flat lever or a lever with an
attached roller. Pressing 1the lever
"makes” the connection. Actua-
tion force is relatively small, so it
takes little force for the robot to
“feel” whatever the switch is con-
tacting.

A robot gripper might be
equipped with two microswitches,
one in each jaw. With no object
between the jaws, both switches

WWWW.americanradiohistorv.comm
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would be open, but when an ob-
jectis gripped, one or both switch-
es will close. A computer interface
could monitor the signals gener-
ated by those switches and it could
use the various vollage levels to
make decisions regarding the next
action the robot should take.

Terence Thomas of Venice, FL
sent a schematic diagram of a cir-
cuit that uses three microswitches.
Two are used to detect obstacles
around the perimeter of the body;
a third indicates whether contact
with the floor is being maintained.
A floor sensor could be imporiant
to prevent a robot from making a
perilous journey down a flight of
stairs., Of course, the location of
the floor sensor on the robot's
bodpy is critical. Two side-mounted
microswitches provide direction
control; when a swilch on one
side is activated, the robot turns in
the cpposite direction.

Optical sensors

Some sensing functions accom-
plished by switches can be
accomplished better by another
type of sensor. For example, rather
than try to mount bulky, massive
switches in the jaws of a gripper,
you might use LED/phototran-
sistor pairs, as shown in Fig. 1-a.

If you've ever been bowling,
that setup should look familiar.
The foul line sensor works on the
same principle. |t consists of a visi-
ble (or infrared) beam of light and
a photo-deiector. When your body
breaks the beam, a light or a buzz-
er comes on.

Note that the sensors illustrated
in Fig. 1-a are used in two different
ways. The sensor pairs mounled
between Lhe jaws work like the
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bowling alley’s foul-line sensor:
an alarm condition is raised when
the beam is interrupted. The sen-
sor pairs mounted on the front
edges of the jaws work on the op-
posite principle: an alarm con-
dition is raised when the beam
from the LED makes contact with
the phototransistor.

As shown in Fig. 1-b, each mem-
ber of the reflective pairs should
be angled slightly inward so that a
nearby object will reflect light
from the LED back to the pho-
totransistor. The phototransistor
would be connected to a comput-
er interface or other controller.

The reflective pairs can provide
more than just an object-is-pres-
ent/object-is-not-present signal.
The amount of light that is re-
flected provides an indication of
how close the object is to the end
of the gripper. So the output of the
reflective sensors could be pro-
cessed by an A/D converter and
fed to a controlling device which
would then be able to locate ob-
jects. A control sequence might go
as follows.
¢ Move the gripper to the approx-
imate position of the target object.
¢ Scan the gripper from left to
right until the object is detected by
the reflective sensor at the tip of
the right jaw. The gripper must be
open so far.

* Maove the gripper right until the
object is detected at the tip of the
left jaw.

¢ Move the gripper left again until
neither jaw detects the object. The
object is centered left-to-right
now.

® Move the arm forward until the
first inside-the-jaw sensor detects
the object.

& Maove the arm forward until the
second inside-the-jaw sensor de-
tects the object.

# Retract the arm until neither
sensor detects the object, or until
both detect the object if it is large.
The object is centered front-to-
back now.

¢ Close the gripper.

There is one flaw in that se-
quence of gripper motions. As the
last step, the robot is to close the
gripper to capture the object. But
how does the robot know when to
stop closing? In some cases, the
maximum gripping force of a light-
weight arm can be applied to the
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object. But that's not always the
case. And how does the robot
know when it has a good grip?

A force sensor

There are several ways to build a
force sensor. One simple way is to
use a spring and a microswitch.
The spring is attached to a cable
that winds around the shaft of a
drive gear as motion occurs. The
cable goes past the lever of a mi-
croswitch. When tension in the ca-
ble exceeds the actuation force of
the microswitch, the switch con-
tacts close. The device controlling
the robot must then act on that
signal. The spring in that sort of
sensor must be selected carefully,
according to the amount of force
required to actuate the switch.

Other approaches use optical
feedback. For example, the pat-
ented approach of Heath’s Hero
2000 uses two optical encoder
disks. One is attached directly to
the gripper, and the other is fas-
tened by a spring to the first. As
long as there is no resistance to the
motion of the gripper’s jaws, both
disks spin together. But when an
object is grasped, the disk at-
tached through the spring slows
down, while the directly-con-
nected disk continues at its nor-
mal rate. The system’s micro-
processor can detect that speed
difference by counting the slots
etched in each disk; that informa-
tion can be used to determine the
force applied as well as the size of
the object.

Other approaches use inte-
grated circuits that incorporate a
strain gauge and special pressure-
sensitive resistive paint. In fact, a
simple pressure sensor can be
built from the conductive foam
that MOS IC’s are packed in. That
foam has a finite, measurable re-
sistance; when the foam is com-
pressed, resistance decreases. By
mounting a piece of foam between
two metallic plates, a simple strain
gauge could be built.

All those methods of tactile
sensing comprise a field of inquiry
that is as large as robotics itself.
The science of tactile sensing is
one in which the home experi-
menter might achieve a break-
through by discovering new ways
of measuring real-world quan-
tities. 50 go to it! R-E
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WHEN WE LEFT OFF LAST TIME WE HAD
just finished designing a basic
memory-management circuit. If
you breadboarded the circuit, you
may have questions about how it
works or how to use it. Before we
discuss usage, let's discuss a few of
the nitty-gritty details of circuit op-
eration we couldn’t get to last
time.

Except for the addition of re-
sistors R1-R4, the circuit shown in
Fig. T here is quite similar to the
circuit shown in Fig. 3 last time.
we'll discuss why we need the re-
sistors below; for now let’s look at
the circuit just in terms of logic.

Since the CMOS data selector
we're using is a 4051, we can send
either a high or a low to the se-
lected output (Q1-Q4), depending
on what the 4051's oAra input (pin
3)is connected to. In this case, itis
connected to the positive supply
rail.

when the low-order address

line (AD-AB) are high, IC1’s output
goes low. Then, depending on the
state of A7 and A8, a high will be
fed to one of the outputs of the
4051. That high will be clocked into
four-bit latch 1C2. That signal
provides an active-high memory-
enable signal.

Active-high or active-low?

Each of the four banks of our
memory system is rnade up of four
5101's. The circuit was shown in
Fig. 1 of the April 1986 issue of Ra-
dio-Electronics, and it contains one
subtle error that could be con-
fusing in light of the bank switch-
ing circuit presented here. The
pins marked ceiin that figure
should be marked cEi. The active-
low vs. active-high issue wasn’tim-
portant there, but adding addi-
tional banks as we're doing now
requires careful attention to the
level of the enabling signal.

That aside, if you examine that
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circuit, you'll see that we're doing
memory banking there as well.
Each bank is composed of two 1C’s,
and the € pin of each IC is used
for bank selection. Our circuit
uses a nine-bit address bus; the
high bit of that bus allows us to
switch 256-byte banks trans-
parently, yielding a 512-byte sys-
tem.

What we want to do now is add
three additional 512-byte banks to
the system. Jo do that, we'll have
to use the 5101's other enable pins.
If the IC had only one enable pin,
we'd be faced with a fairly complex
gating problem, but, fortunately
for us, the 5101 has three separate
enable pins. We discussed how
they work in the April column.

We use pin 19 to select a 256-
byte page in a bank, so we’'ll use
pin17 to select the bank as a whole
(512 bytes). If that sounds con-
fusing, it may help you to think of
each 512-byte page as a separate
section.

If you bring pin 17 of the 5101 low,
the IC “goes to sleep.” Actually, it
goes into a low-power mode in
which all data are retained and
power requirements are reduced
to less than 10 microamps. S0, by
using pin 17 as a bank selector, we
get reduced current drain as a free-
bie! The point is that the banking
circuit must put a high on the en-
able pin of the bank we want to
select and a low on all the others.
That's why we tie the para Input
{pin 3) of the 4051 high.

The reason we need resistors
R1-R4 is to ensure that the memo-
ry’s enable pins are in a well-de-
fined state. We wouldn’t want
those pins to float; data in the
RAM might be garbled if the IC
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were accidentally accessed for
even a brief period of time. Since
we need active-high enable sig-
nals, we need to use pull-down
resistors.

To use the bank-switching cir-
cuit shown here with the memory
circuit shown in the April column
(Radio-Electronics, April 1986), tie
pin 17 from all $101's in each bank
together and connect that line to
one of the ct outputs of the circuit
shown here. That gives us four
banks of memory, each of which is
selectable by flipping a soft switch
located ai an address ranging from
1FC to IFF.

How can we select a memory
bank? And how can we initialize
the system properly? Those ques-
tions are interrelated, as we’'ll see,
It would be difficult to generate a
reset signal that would ensure that
only one bank was enabled at
power up. However, if we use our
Z80 circuit as the system control-
ler, the solution to the problem is
simple.

When we designed the Z80 sys-
tem, we made sure there was an
RC-generated reset pulse pro-
duced at power-up. Among other
things, that forces the Z80 to begin
execution at location 800@. That
being the case, to initialize the sys-
tem all we have to do Is have the
Z80 flip one of the soft switches
before it tries to access any RAM.
To do that, the Z80 can execute any
instruction that causes the address
of the soft switch to be pui on the
address bus. The system’s hard-
ware will take over the task from
that point.

Any of the Z80's "load” instruc-
tions is a good cholce. For exam-
ple, if the first instrucCtion in your
program is LD A,{01FF), the Z80 will
obligingly put #1FF on the address
bus and cause our circuit to enable
one of the memory banks. Belleve
itor not, that's all you have todo to
flip a soft switch. And it doesn’t
matter which instruction is used as
long as it results in the appearance
of a soft switch’s address on the
bus.

Other uses

We mentioned last time that
there are several ways to set up
alternate banks of memory in a
system. Soft switches are a neat
way to organize memory, but they
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can be used for other things as
well. And there are other ways of
generating banking signals too.
Let's look at some of those.

For example, if you're using only
seven bits of data, you could use
the eighth bit as a select line. Set
the bit to talk to one bank of mem-
ory, and reset it to talk to the other,
A more reasonable alternative
would be to use an otherwise-un-
used 280 control signal—an un-
used address line, perhaps, would
serve well.

An externally generated signal
may be a good choice in some sys-
tems. For example, if you're sens-
ing and recording real-world data,
some predetermined condition
could be used to switch memory
banks. For example, suppose you
connected the bank switching sys-
tem to a low-battery or power-
failure alarm. Asignal produced by .
a circuit of that kind could cause
data to be transferred from volatile
dynamic memory to battery-
backed-up CMOS RAM. And yes,
it's perfectly reasonable to mix two
different memory types in one sys-
tem.

Using that sort of scheme to cap-
ture data is a COmmon practice.
Commercial airlines, for example,
use it in flight recorders, and a
similar setup is used by recorders
for unattended remote data
gathering.

There are a few things to keep in
mind when you set up a banked-
memory system. The IC’s you use
in your switch circuitry must
match or exceed your system’s op-
erating speed. The CMOS NAND
gate we used is slow—about 150
nanoseconds. You could use a
high-speed CMOS or TTL part to
increase that speed by aboui a fac-
tor of 10.

If you're really interested in mi-
croprocessor systém design, put
the circuit togelher and connect it
to the Z80 demo system we've
been discussing. Of course, the
Z80 has a 16-bit address bus, so
switChing 512-byte banks of mem-
ory is unnecessary, but you’ll learn
a great deal by making the system
work. And that knowledge could
be put to real-world use by design-
ing a banking system that switches
between 64K banks—and a memo-
ry system of that sort can be very
useful. R-E
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Replacing transistors
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FIG. 1

SELECTING A SUITABLE REPLACEMENT
for an unknown transistor is not as
difficult as you might think. First
get a good transistor substitution/
specification handbook. Then, for
example, if you're dealing with a
low-level signal-amplifying stage,
find a transistor that is classified as
a general-purpose amplifier. The
main parameters you'll want to be

wary of are voltage and current rat-
ings, and cutoff frequency. A sync
circuit, for example, requires a
transistor with a fairly high cutoff
frequency in order to prevent the
sync signals from being rounded
off. Just to be sure, examine the
sync on a scope, and make sure
that it looks clean. If not, try a
higher-frequency transistor.
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In many applications you won't
have any trouble with cutoff fre-
quency. Most general-purpose re-
placement transistors have cutoff
frequencies high enough to pre-
vent problems. However, to take
another example, in a video out-
put stage, make sure that your re-
placement has a peak voltage
rating well above the applied B +.

A high-power circuit might use a
power transistor, such as Q1in the
audio amplifier shown In Fig. 1, for
output. You probably won't have
any problem with cutoff frequency
there, but power dissipation could
be a problem. Therefore you'll
have to make sure that your re-
placement can handle the voltage
and current the circuit produces.
Don’t try to use a five-watt tran-
sistor in a fifteen-watt audio out-
put stage!

A common problem is an audio
output transistor that blows as
soon as power is applied. The way
to locate the problem is with a
Variac. Before you turn the TV on,
reduce the Variac’s output to zero.
Turn on the TV, and gradually
bring the voltage up as you
monitor the current flowing
through the transistor. Many sche-
matics indicate the amount of cur-
rent that should be flowing.

Most audio stages work in either
class-B or class-C mode in which
quiescent {no input signal} current
drain is far less than full-load cur-
rent drain. So, if you measure any
appreciable current drain with the
Variac set for a low output voltage,
remove power and locate the
problem. Otherwise you may de-
stroy several big, expensive power
transistors. It takes only a skill-
ionth of a second to blow out a

\));ie
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new transistor, so play it safe. Run
it at reduced voltage until you're
sure it's safe to runitat full voltage.

After you know that quiescent
current is normal, try running the
amp at about half volume. Current
drain will be quite a blt more than
with no signal, but check the value
against the value specified in the
schematic. Even if you have no ser-
vice literature, one thing you can
be sure of is that the maximum-
current rating of your replacement
transistor can’t be exceeded! Try
to run power transistors at half or
less of maximum. That should help
protect you from an unpleasant
surprise!

Identifying an unknown device

Replacing a transistor is usually
not too difficult a job to do—es-
pecially if you have a schematic of
the set you're working on. Even if
you have a schematic, however,
you may not know much about a
transistor, including its type or pi-
nout. Some foreign sets, for exam-
ple, use parts that you can't cross
reference. So you may know
whetherit's an NPN or PNP {or FET,
etc.) transistor, but little else.

1f you have a schematic, verify
each step outlined below as you
perform it. If you don’t have a
schematic, and if you have no rea-
son to suspect otherwise, start off
by assuming that you're dealing
with an NPN transistor in a com-
mon-emitter circuit.

First turn the power on; the
transistor can be in circuit or out.
Now measure the voltages where
each lead connects to the PC
board or chassis. If our previous
assumptions were correct, the
lead with the highest voltage is the
collector, so the two remaining
pins must be the base and the
emitter. Using a scope you should
be able to see some sort of signal
where one lead connects; that's
the base. The remaining lead is the
emitter, which is usually con-
nected to ground, possibly
through a bias resistor.

Now and then you'll run into a
set with an uncommon circuit. For
example, in a common-base am-
plifier, the input signal is fed to the
emitter. {| don’t know why they do
that; just to annoy servicemen, |
think. You've gotta watch those
engineers; they’'ll play some funny

tricks on you if you're not careful.)
Be that as it may, in the absence of
any circuit information, by tracing
out the wiring of nearby compo-
nents you can make a schematic
diagram that will help you see
what's going on. Servicing should
be a snap after that. R-E

SERVICE
QUESTIONS

SLOW GUNS

We are having a problem with an
old Fleetwood color sel thal is defy-
ing logic. The symptom is all green
on the left edge of the raster, caused
by a slow coming on of the red and
biue guns. Picture and color are oth-
erwise perfect. We've checked every
part in the RGB circuil, demodulator
and video output.—P.D., Waterloo,
Ont.

Anything that might be wrong in
the signal circuits would be evi-
dent over the entire screen, not
just one side. Your statement
about the slow emission of the red
and blue makes me think of a poor
kine. Why not run a purity check
to see if you can clean up the
raster? Another thought: You
might have defective blanking or
filtering, showing up as green sim-
ply because that Is the strongest
component.

TRIPPING BREAKER

The circuit-breaker keeps tripping
on this GE M772. After all the parts
in the power supply checked good, |
found that if | disconnected C1702A,
one of the filters, the set worked,
afthough the picture was weaving
and was short on the right side.—
R.A., Brampton, Ont., Canada

C1702A is the input filter capaci-
tor, and without it in the circuit,
B+ is reduced. Consequently,
total current drain is lowered, and
the breaker is holding. You could
have nothing more than a faulty
breaker, here. Try replacing it with
a 2-amp fuse temporarily. If that
doesn’t do it, a variable trans-
former would make the job of
troubleshooting a litile easier.

NO VERTICAL DEFLECTION

{ am having trouble with a Syl-
vania, model CC4152W. There is no
vertical deflection. 1 have checked
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waveforms up to the yoke, then I lose
it. Help!—1.B., Washington, D.C.

| can understand your dismay. |
studied the diagram for a long
time before | found the yoke re-
turn. One has to follow the bottom
leg of the vertical yoke winding,
through the convergance board,
exiting at Ve, until he locates
(342 and R342. Check them!

TRACTOR-RADIO PROBLEMS

A Bendix tractor radio, 8BT, came
to the shop recently. The Sams sc he-
malic goes as far as 7BCX and then
jumps to 17K2. Can any readers
help?—Corwin Arndl, Box 178, Os-
hhosh, NE 69154

HOT FLYBACK

The 6fE6 current in this set is nor-
mal al 210 mitlamps. | have a good
picture with good brightness and no
piclure shrinking. Yet, the flyback
transformer runs hol to touch after
30 minutes of aperation. Whal could
cause this?—V.G. T, Phillippines

In every instance that I can re-
member, a hot flyback meant a de-
fective flyback, and that usually
also meant shrinking piclure,
focus problems, and low high-
voltage. Heat can be a relative
thing. What you feel is “hot to
touch” may be normal heat build-
up after 30 minutes of play. My ad-
vice is to do nothing for now. Just
observe. If the flyback is on the
way out, you'll know.

REPAIRING VCR's

With the proliferation of VCR' in
the home, there seems lo be a real
opportunity growing. In your opin-
ion, what equipment is hasic in VCR
servicing?—|.[., Haddon Heights, NJ

The basic equipment is what
every TV repair shop should al-
ready have. A good meter is, of
course, essential, as is a wide-
band scope and color generator.
Then there is a matter of quality:
An NTSC color generator is more
useful than a keyed-rainbow gen-
erator and a triggered scope more
useful than a conventional one.
For high-output and high-grade
VCR servicing, one would need to
go into a frequency counter and
sweep/marker generator for align-
ment purposes. An analyst, or sig-
nal-injector, would make the high-
tech workbench complete.

continued on page 82
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ANTIQUE
RADIOS

Antique test equipment

FIG.1

TEST EQUIPMENT HAS BEEN NECESSARY
as long as there have been radios,
and advances in test equipment
have paralleled advances in radio.
But in many respects, early test in-
struments differ little from much
of the equipment we still use every
day.

Of course, when antique ser-
vice equipment is mentioned, the
first thing that comes to mind is
the tube tester. However, many
other types of service equipment
were used in the early days, too.
Because we've dlscussed tube
testers in previous columns, we’ll
focus on other types of test equip-
ment and early service techniques
this time.

Typical problems

Opens and shorts were proba-
bly the most common problem
with antique radios, bu! weak bat-
teries and inadequate antennas
were also very troublesome to the
radioman of the 1920’s and the
1930'%. But during the 1930’ battery
problems were becoming less

common due to greater distribu-
tion of AC power. And buiit-in an-
tennas helped increase signal
pickup without the use of an out-
door antenna.

There were then, as there are
now, specific procedures for trou-
bleshooting. Those procedures
could be learned in a technical or
vocational school, oreven inacor-
respondence school. Some
schools pre-date the first commer-
cially-scheduled broadcast.

There were two types of re-
pairmen in the early days. The
trained radio repairman or “radi-
otrician” (of which | am one) fol-
lowed specific procedures for di-
agnosing various symptoms. The
untrained man was referredto as a
tube changer. No matter what the
problem was, he would imme-
diately begin changing tubes. The
radioman of the 1920's needed to
carry about a dozen tubes on a
service call. Those tubes took up
about as much space as 100 of the
miniature tubes that became avail-
able later.
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Most early radiomen had little in
the way of test equipment. And
even a well-equipped shop didn't
always have a well-trained service
man. Often a radioman settled for
one “pet” instrument which he
mastered.

Among the equipment available
was a shirt-pocket sized "illumina-
tion tester.” That interesting de-
viCe was very advanced for its day.
It was handy for preliminary test-
ing, anyone could afford it, and it
could even test the spark plugs in
your Model A! A built-in neon
lamp could be used to indicate a
short, an open, or the polarity of a
DC voltage source.

Another valuable test instru-
ment was the hydrometer. Yes, in
the early days, when battery re-
ceivers were popular, the hydro-
meter was an important piece of
test equipment. Itis ysed to check
the specific gravity of the elec-
trolyte (the acid) in a battery. A
weak "A” battery was the primary
suspect when a radio appeared to
be dead. Often a battery could be
rejuvenated by adding distilled
water. More than half of the prob-
lems with battery sets originated
from the batteries, so most service
cails were relatively routine.

And, in the later 1920%, a fur
niture touch-up kit was necessary
to keep the elaborate cabinets that
were being produced thenin good
shape.

Many early radiomen preferred
working on battery-powered sets.
They were used to them, and they
felt safer working on a battery set
than on an unfamiliar “electric”
set. If a radio didn't operate after
the batteries were serviced, the ra-
dioman would have to resort to
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more sophisticated means of lo-
cating the problem.

To do that, he might use one of
several test meters, or, more likely,
a combination meter called an
analyzer. The analyzer was the “in”
piece of equipment for the radi-
oman in the mid and late 1920's. An
analyzer could cost $10, which was
a great deal of money at the time.

The analyzer, which is still popu-
lar (and still expensive) for TV and
other servicing, combined several
meters and a component tester.
Part of the reason that the analyzer
was popular in the early days was
that few radiomen had a car to lug
a complete kit of instruments and
parts on a service call. Some ana-
lyzers were so complicated to use
that many servicemen never got
the full benefit of them. Many ana-
lyzers were transporstable.

There were many styles of porta-
ble analyzers. The tester shown in
Fig. 1, for example, measures
about 8 inches across and it has a
leather top in which probes and
test leads could be stored. The in-
strument could be carried in a coat
pocket. It allows you to measure
voltage and current in several
ranges; the two sockets are for
testing four- and five-prong tubes.

It's easy to see how such alight,
compact unit was suilable for
many of the early radioman’s
needs on a house call. The power
supply voltage(s) could be ver-
ified, tubes could be tested either
out of circuit or in {by connecting a
cable from the tube socket to the
analyzer). And the continuity test
{even today) is the easiest method
of locating shorts and opens.

After batteries, tubes were the
most likely suspect in a non-func-
tional radio. Tubes could be
checked in-circuit with an ana-
lyzer, or continuity could be mea-
sured between suspected fila-
ments. Ohmmeters were not
usually a separate instrument;
often a small battery was wired in
series with a voltmeter to check
continuity.

Often a weak tube could be re-
juvenated. There’s a real art to re-
juvenating tubes; except for
rejuvenating picture tubes, that art
has gone by the wayside. Not all
types of tubes were worth re-
juvenating; nor could all tubes be
rejuvenated. Tube filaments that

were coated with oxide would
emit electrons as long as some oX-
ide remained. After the oxide
evaporated, the remaining ele-
ment required a greatly increased
temperature to emit electrons,
and that was impractical. That type
of tube was usually disposed of
with no attempt at rejuvenation.

On the other hand. tubes with
thorium-coated elements could
be rejuvenated several times. Even
when the thorium coating was
spent, rejuvenation was possible,
because some thorium that had
mixed with the metal in the fila-
ment could be brought to the sur-
face to extend tube life. That
process could be repeated until
there was no thorium left. Early
radiomen destroyed their share of
tubes by applying an excessive
voltage to the filament (a process
known as flashing) trying to “wake
up” some electrons that simply
weren't there.

Flashing (and a similar, slower
process called aging) was done
with the B+ supply disconnected.
That prevented the "new” elec-
trons from being emitted right
away rather than being stored for
emission later. Tubes such as the
wWD11, the WX12, the UX171, and
the UX227 have oxide-coated fila-
ments; those tubes cannot be re-
juvenated.

Even after restoring a set to mini-
mal operation, the early radioman
might find that the customer had
tried to fix his own set by tamper-
ing with the set's alignment. One
way of restoring alignment was to
tune in a weak station and then
slowly adjust trimmers for the best
signal. A meter could be helpful in
judging signal strength.

But for accurate alignment a test
oscillator is required. Test os-
cillators that deliver modulated
signals have been available since
the 1920's. Some models then
could operate from commercially-
distributed AC, DC, and batteries.

Much early test equipment was
well-built and housed in a fine cab-
inet. Much of it is still around and
in perfect working condition. And
it is as collectable as the antique
radios we're used to talking about.
Just make sure that the insulation
on the wires is intact. Replace all
suspect wires before atlempting to
use any antique.
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As time passed, analyzers be-
came even more important. Most
radio components and terminals
were moved under the chassis. In-
sening test leads through holes in
the tube socket became the only
practical way to make measure-
ments without removing the chas-
sis. By 1930, a chassis might consist
of three or more bulky sections
that would require considerable
effort to remove.

Haves and needs

Again, thanks to everyone who
took lime to write. Your sugges-
tions and corrections are wel-
come. Please understand that | am
unable to supply tubes, parts,
schematics, etc. Try Contacling
one or more of the individuals and
firms listed below for those.
¢ Maurer TV Sales (tubes), 29 S.
4th St., Lebanon, PA 17042,
¢ Byron Ladue {tubes and sche-
matics), 13 Revere Drive,
Rochester, NY 14624.

e John Grey (new and used
tubes), 3348 Wildridge Rd. NE,
Grand Rapids, M| 49505.

¢ E. G. Roundtree (parts and infor-
mation), Box 269, Norris City, 1L
62869.

# Antique Radio Tube Co. (tubes,
parts. information), 1725 W. Uni-
versity, Temple, AZ 85281.

¢ The Vestal Press (books and in-
formation), Box 97, 320 N. Jenson
Rd., Vestal, NY 13850.

e Scaramella (schematics), 37 Earl
St. P O. Box 1, Woonsockel, Rl
02895-0001.

¢ Comtech Electronics (pre-1939
Rider manuals}, P. Q. Box 686, Wy-
andotie, Ml 48192,

& Richardson Electronics (antique
tubes), 3030 North River Rd., P. O.
Box 424, Franklin Park, IL 60131,
Attn. lan Stewart.

® Alvin Sydnor (information), 806
Meetinghouse Rd., Boothwyn, PA
19061.

e Unity Electronics (tubes), I O.
Box 213, 107 Trumbull St., Eliz-
abeth, N| 07026.

¢ Carlos Queitoz (exchange parts
and information), P. Q. Box 1064,
Belo Horizonte, MG Brazil.

e E. V. Schwartz (Firestone, Silver-
tone information), 4277 Motor
Ave., Culver City, CA 90232,

¢ B. R. Pohue (informalion on an-
tiques), Rte. 1, Box 786 No. 8,
Thaicher, AZ 85552, R-E
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“Chop-amps”

LLOCK
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INPUTS

LTC1052

FIG. 1

WHEN YOLU NEED AN OP-AMP THAT HAS
low inpul-bias cumrent, extremely
low input-offset voltage, excellent
long-term stability, and a good
temperature coefficienl, two new
devices to be considered are the
LTC1052 and the LTC7652 chopper
stabilized op-amps from Linear
Technology Corporation. The
chopper-stabilization scheme
constantly monitors and corrects
offset-voltage errors that develop
over {ime, along with errors due to
variations in temperature and

common-mode vollage: That error
correction, coupled with input
currents in the picoampere range,
gives those devices exemplary per-
formance and makes them worthy
of use in many applications of con-
sideration.

The LTC1052 and the LTC7652,
sometimes Called "discrete-lime”
or “sampled-data” amplifiers, are
available in the metal can "H’
package, and in 8- and 14-pin her-
metic and plastic DIP’s. In various
packaging configurations, the op-

WWWW americanradiohistorv. comm

ROBERT f. SCOTT,
SEMICONDUCTOR EDITOR

amps are direct replacements for
similar devices from Intersil.

Both op-amps feature a max-
imum offset voltage of five pV and
a maximum offset drift of 0.05
pV/C. In addition, maximum in-
put bias current is 30 pA. Other
specifications include: minimum
gain of 120 dB; minimum CMRR of
120 dB; and minimum PSRR of 120
dB. Either op-amp can be operated
from a single-ended power supply
{maximum of 18 volts); and both
are rated to operate over the —40
to +85°C range.

Chopper stabilization works like
this. As shown in Fig. 1, the main
amplifier is connected at all times
between the input and the output
of a circuit. A nulling amplifier,
controlled by a chopping-frequen-
¢y oscillalor and a clock circuit, is
cross-connected to the main am-
plifier circuit—inpul to output and
output to Input. The chopper can
be thought of as several ganged
switches {S$1-53), and the ampli-
fiers as transconductance ampli-
fiers. Two external capacitors
{C1-C2) function as sample-and-
hold circuits; the value of each ca-
pacitor normally ranges from 0.1to
1.0 pF

The null amp alternately nulls it-
self and the main amplifier. During
half of the clock cycle (the auto-
zero phase), the null amplifier in-
puts are shoried and a voltage
equal to the amplifiers's offset volt-
age is stored on capacitor C1. Dur-
ing the following half-cycle of the
clock (the sampling phase), the
main amplifier’s inverting and
non-inverting inputs are com-
pared and a voltage equal to the
input-offset voltage is stored on
capacitor C2. In other words, the
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two capacitors store the potentials
needed to null the offset vollages
of both the null and the main am-
plifiers. The nulling scheme oper-
ales over the full common-mode
and supply-voilage ranges, so
CMRR, PSRR, and large-signal voit-
age gain are extremely high. A
constant DC voltage for nulling
the input offset is produced by
switching between the sampling
and the nulling phases at a fre-
quency much lower than the fre-
quency of the input signal.

when the null amplifier inputs
are shored together during the
auto-zero cycle, they are also con-
nected to the main op-amp’s inver-
ting input. Hence, nulling the
input-offset voltage while com-
mon-mode voltage is present re-
sults in an extremely high CMRR.
Power supply variations are nulled
ina similar manner, and that’s what
gives the excellent PSRR men-
tioned above.

During the sampling cycle, the
output of the first stage of the main
amplifier is summed with the sam-
pling circuit signal and then ap-
plied to the input of the second
stage of the main amplifier. As the
frequency of the input signal in-
creases, error signals develop as
the result of heterodyning (mixing
of the input signal and the sam-
pling signal). That produces error
signals at a frequency f; equal to
the sum of or the difference be-
tween the sampling frequency, f,
and the input frequency, f,.

=1t =h

The summed error signal is of
little concern because It is a high
frequency that can be filtered out
easily. However, when the input
frequency approaches the sam-
pling frequency {typically 330 Hz)
the difference frequency ap-
proaches zero and that can cause
DC errors—the problem that a
chopper-stabilized amplifier is
supposed to eliminate.

The solution is to filter the input
to the sampling loop so that the
circuit never sees any frequency
that is near the sampling frequen-
cy. At a frequency well below the
sampling frequency, the Circuit
forces the current out of the first
stage of the null amplifier to equal
the current through C1. The dif-
ference between them is zero, so

the gain of the sampling loop is
zero at that frequency, and at high-
er ones. Hence we have alow-pass
filter whose culoff frequency Is de-
termined by components in the
output stage.

Each op-amp has a separate
high-frequency amplifier; the —3-
dB turnover frequencies for both
the DC and the high-frequency
paths are identical and equal.
Therefore overall frequency re-
sponse is smooth and free from
sampling noise.

Practical considerations

Circuit-board layout and the
choice of external components
both require careful consideration
if low oifset drift and bias current
are o be maintained. A 20-page
data application noie has three
pages of detailed applications in-
formation for the LTC10S2/LTC7652.
Included is information that ex-
plains how to avoid the harmful
effecis of thermoelectric junc-
tions, temperature transients, cir-
cuit-board leakage, and leakage in
the holding capacitors.

Also included are eighteen prac-
tical circuit applications including
a precision instrumentation ampli-
fier, a thermocouple amplifier
with cold-junction compensation,
a thermocouple-to-frequency
converter, a 16-bit A-D converter
and a voltage-to-frequency con-
verter. A copy of the data sheet can
be obtained from Linear Tech-
nology Corp., 1630 McCarthy Blvd.,
Milpitas, CA 95035-7487.

Precision op-amps

Four new high-reliability preci-
sion op-amps, processed to MIi-
STD-883B specifications, have
been announced by Solitron De-
vices. They feature high speed,
low noise, low offset voltage and
low drift. The OP-01 is a high-
speed op-amp that features an 18
volt/us slew rate, and a 0.7 ps
switching time. The OP-07 is an ul-
tra-low-offset-voltage op-amp that
features 10 pv offset voltage, and
drift of only 0.2 pv*C. The OP-01is
available in a dual version (the
OP-201), as is the OP-07 (the
OP-207). The OP-01 and OP-07 con-
form to 74] pin-outs.

The op-amps are available in a
variety of packages, including chip
carriers. Mililary versions are avail-
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able in hermetic metal cans as well
as ceramic mini-DiP’s and chip car-
riers. Commercial version are
priced from $1.39 in quantities less
than 1000; military versions siart al
$5.25 in the same quantities. Com-
plete information and specifica-
tions from Solitron Devices, Sales
Dept., 1177 Blue Heron Blvd.,
Riviera Beach, FL 33404.

Low on-resistance transistors

The 2N7010 and 2N7011
FETlington devices (recently
IEDEC-registered by Siliconix) of-
fer greatly reduced on-resistance
and inCreased power dissipation.
The newest members of the
FETlington family of low-cost
MOSPOWER products are de-
signed to replace Darlington con-
figurations with one compact
DMOS device. The miniature
TO-237 package offers a low-cost
alternauve to the larger TO-220
package, without changing the cir-
cuit-board design.

On-resistance of the new de-
vices is 0.35 ohm and they have
breakdown voltages of 60 and 40
volts, respectively. They can han-
dle continuous drain current of 1.3
amps. Maximum continuous
power dissipation is one watt in
free air, but dissipation doubles
when the device is soldered to a
conventional printed-circuit
board.

The 2N7010 and 2N7011 are $1.00
and %0.92 each, respectively, in
1000-piece lots.—Siliconix, Inc.,
2201 Larelwood Rd., Santa Clara,
CA 95054,

Circuit design handhook

Circuit Ideas For Linear ICs1s a
new 34-page handbook that offers
102 practical circuits using linear
IC’s and MOSFET’s. Each circuit
uses one or more of each type of
device.

The handbook is divided into
nine sections of industrial and
consumer applicalions. Among
them are sections on timing, mea-
surement, modulation, power
control, data conversion, commu-
nications, and alarm/monitoring.
Several indexes are provided.

A full schematic of each circuit
idea is shown along with a brief
circuit description. For a free copy
write to RCA Selid State, RO. Box
2900, Somerville, NJ 08876.  R.E
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Spikes and cures

COMPUTER CIRCUITS OFTEN ENHANCE
communications systems, but
they also create new problems of
their own. Chief among those
problems is susceptibility to tran-
sient voltage surges, or what we
generally call spikes.

Unlike vacuum tubes, solid-
state devices are extremely sen-
sitive to the transient voltage sur-
ges that appear on power and
signal lines. Unless It is directly
struck by lightning, communica-
tions gear built from tubes is sel-
dom disturbed by a surge,
whether it's picked up by the
power lines, the telephone lines,
or even an antenna. A lightning
arrester usually provides tube gear
with sufficient protection from
lightning strikes.

But solid-state equipment is an-
other story. A TV set, a CB radio, a
ham rig, a commercial VHF trans-
ceiver—everyone knows that just
one surge can wipe out data mem-
ory or stored programming; a par-
ticularly bad surge could even
destroy the device as a whole. For
example, a lightning strike hun-
dreds of feet away could cause a
surge in the power lines sirong
enough to zap a solid-state power
supply, or a lightning strike in the
next county, or the start-up of an
oil burner—which can generate a
spike of almost 2000 volts—could
cause a glitch in a computerized
receiver, transmitter, or control
Center.

Whether it appears on the
power lines, the telephone wires,
an antenna, or the electrical sys-
temn of a motor vehicle, a transient
spike can be vety dangerous. Be-
cause of its shape, a spike contains
a great deal of high-frequency en-

ergy—which can flow through or
around filters from one circuit to
another—as well as a high-voltage
component. The high-frequency
energy could disturb data memory
or modify programming, and the
high voltage could destroy solid-
state components.

Figure 1 shows how transient

[}U \ A

FIG. 1

spikes on the AC power line might
appear. The voltage at any instant
in time depends on which part of
the AC cycle the spike is superim-
posed on, as well as the direction
of the spike. For example, a
positive-going spike that occurs at
the positive crest of the waveform
results in a transient that is the sum
of the two signals. Since the spike
could range from several hundred
to several thousand volts, depend-
ing on what generated it, the peak
instantaneous voltage could ex-
ceed the peak voltage rating of a
solid state devicCe easily.

What makes a spike so insidious
is that it lasts for a very short
period of time and that it is com-
posed of signals that are often too
high to be by safely bypassed by a
circuit’s normal “interference fil-
ter.” Also, those high-frequency
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signals can be capacitively cou-
pled from wire to wire and circuit
to circuit because, at high frequen-
cies, a small amount of capaci-
tance provides a low-impedance
path for whatever happens to
come along.

Spike remedies

A spike is usually best dealt with
by a device generically known asa
“surge suppressor.” A surge sup-
pressor may be built from a bi-di-
rectional Zener diode, or more
commonly, from one or more
MOV's {Metal-Oxide Varistors).

A bi-directional Zener simply
clips any spike that exceeds a pre-
determined value, usually 150 to
180 volts. They're effective, but
they can’t dissipate much power,
so if the transient lasts for more
than a few microseconds the heat
that is generated can destroy the
diode.

An MOV, on the other hand, is a
resistor whose value decreases
sharply when the applied voltage
exceeds a predetermined level.
MOV's used on AC power lines
commonly trip at 150 to 180 volits.
Although the MOV does not re-
spond to spikes quite as fast as the
Zener diode, It can dissipate more
power than a bi-directional Zener.
Since MOV's are reliable and inex-
pensive, they are used in a broad
range of suppression devices in-
tended for both power and tele-
phone lines. A MOV can be
connected directly across the
power line, as shown in Fig. 2-a, or
from each side to ground, as
shown in Fig. 2-b.

Modern modems and digital
telephones usually have a MOV
wired between ground and the
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point where the device connects
to the telephone line; that helps
prevent transient disturbances
generated in the telephone net-
work from entering the sensitive
equipment and wreaking all sorts
of havoc. Generally, the MOV is
connected to the user's side of the
ring detector so that the 90-volt
ringing signal doesn’t affect the
MOV. That's done because the
MOV is generally rated at 25 to 50
volts in order to protect the signal
circuit, which usually operates at a
loop voltage of 5- to 10-volts DC.

Power-line interference

Telephone equipment has prob-
lems with spikes, but AC power
lines have even more problems
due to interference from sources
other than transient spikes. For ex-
ample, low-frequency RF inter-
ference that cannot be suppressed
with a spike suppressor is gener-
ated when the electric utility

ﬁ?ﬁﬂ‘ Gc TO USER
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FIG. 3

switches a capacitor on or off the
power line o maintain the power
factor. Further, a ham or CB trans-
mitter can radiate substantial
amounts of RF into the power line.

As a general rule, when a piece
of equipment is subject to both
transient spikes and RF inter-

ference, we use a device that has
both transient surge suppression
and RF filtering, like the “power
line filter” shown in Fig. 3. The
MOV’s handle the spikes while the
RF chokes prevent RF from passing
either in to or out of that piece of
equipment.

Although much modern com-
munications equipment contains
filtering for the types of inter-
ference we've been discussing,
much older gear was manufac-
tured before the effects of tran-
sients and RF hash.

There's no guarantee that filter-
ing of that sort will solve your
problems, however. The reason is
that transient interference may not
be the causel Verifying the pres-
ence of spikes and other inter-
ference can be quite difficult be-
cause signals like those are often
brief.

So, if you have no good ideas
about what might be causing
seemingly random malfunctions
of digital equipment, or if you just
want to play it safe, adding a surge/
RF suppressor to your equipment
may be a good idea. R-E

SERYICE QUESTIONS

continued from page 76

INTERMITTENT BRIGHTNESS

Recently the brightness on an RCA
CTC92C became erratic. Vollage
measurements indicated that the
trouble was in the red section of the
kine driver module. After replacing
Q-+, the red bias transistor and C4 (a
4.7 uF electrolytic), the problem
cleared up. But, when the parts that
1’d removed were checked using an
ohmmeler, they tested good. Can
you shed a little light on what’s hap-
pening?—ILN., Dalton iL

I have a feeling that you have not
done a thorough job in checking.
Component failure in the red-driv-
er circult shows up as changes in
the red gun oanly, and not as a
brightness problem.

If the trouble returns {and |
don’t doubt that it will), look to the
fuminance section. Something in
that section must be malfunction-
ing, causing a rise and fall in the
voltage entering pin 4 of the driver
module, That voltage sets the bias
of all three outputs, and is also

responsible for the brightness
level.

SHUTDOWN PROBLEM

The Panasonic NMX-FP3A chassis
that I've been working on has an
overload in the video section, which
causes the sel to shul down al turn-
on. | thought that IC102 was bad. But
after changing that IC, | had no pic-
ture al all. When the original was
placed back in the set, the overload
condition returned. Could the re-
placement have been bad?—PS., E.
Northport, NY

Welcome to the club: You've
just experienced one of the worst
things that can happen to a repair-
man—changing a part, only to
wind up with a worse problem
than you began with. Yes, it is
within reason to suspect that the
replacement part was defective,
but there is always the possibility
that you missed a solder joint.

Nevertheless, | agree with your
original diagnosis. I've seen 1C102
cause the condition that you de-
scribed. Bear in mind, however,
that IC101 contains all the AGC cir-
cuits, so look to it as the next most
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likely trouble spot. But, before
anything else, check the AGC con-
trols with an chmmeter.

CAN'T TUNE CHANNEL 13

| can’t get Channel 13 to come in
on an Admiral TV (chassis number
28MS55) with touch tuning. After
sending the tuner oul for repairs, |
was able to get Channel 13 for aboul
2 weeks and then it quil again. Can
you help me?—B.T., Delta, iA

You are dealing with a varactor
tuner, which uses different volt-
ages to tune each channel—the
one for13 being 3 volts higher than
the Channel 11 voltage. You stated
that you cannot get Channel 13 in
any position. Well that eliminates
the selector switch and the
number 13 potentiometer as possi-
ble trouble spots.

If you can‘t get 20.8 volts on the
potentiometer wiper arm, then
perhaps the 33-voll supply that
feeds all the potentiometers is low.
If the voltage is correct, | would
talk to my tuner repairman to find
out what voltage he's usmg to pull
in Channel 13 {which is o wously
not being supplied.


www.americanradiohistory.com

DESICNER’S
NOTEBOOK

An audio oscillator

AT VARIOUS TIMES |I'VE PRESENTED YOU
with several handy-dandy os-
cillator circuits of one kind or an-
other. But if you're into building
your own equipment you know
the truth of Grossblatt's fifteenth
law: You can never have too many
oscillators.

An oscillator can be built from
just about anything ranging from a
handful of transistors to a rusty
door hinge, but one circuit usually
works better in a particular ap-
plication than others. Some os-
cillators produce nice clean logic-
level pulses; others are better suit-
ed for generating audio tones, etc.
While reviewing past installments
of this column, | realized that I've
never shown you an oscillator that
will drive an eight-ohm speaker.
This month’s circuit will correct
that deficiency.

An audible tone generator is a
useful circuit to have in the back of
yourdrawer. |t could be used as an
alarm, a microphone tester, or any
of a bunch of other things. For ex-
ample, if you've ever done any re-
cording that uses more than three
or four microphones, you know
how much trouble it is to keep the
cables straight and to set uniform
levels on the mixer. By attaching a
battery-operated beeper to a mi-
crophone with a rubber band, the
task will be much easier.

The oscillator shown in Fig. 1is
built around the popular and easi-
ly-obtainable 1M386 low-voltage
audlio amplifier. Even Radio Shack
carries it as one of their ever-dwin-
dling stock of IC’s. As you can see,
the clreuit requires only a handful
of parts. The LM386 is such an
even-tempered IC that it doesn’t
really care how you put those parts

FIG. 1

together. You could design a PC
hoard to hold the parts, but the
circuit will work just as well with
wire-wrap construction.

The circuit’s frequency of os-
cillation can be calculated easily
from this formula: f
28/[C1x {R1+R2)]. if you use the
values I've indicated, you'll be able
to vary the output from 60 Hz to 20
kHz by rotating potentiometer R2.
There will be some droop in out-
put at either end of R2's rotation,
but, for microphone testing, that's
not a problem.

How it works

A portion of IC1’s output voltage
is fed to its non-inverting input
{pin 3). That voltage serves as a ref-
erence for capacitor Cl, which is
connected to the non-inverting in-
put {pin 2) of the IC. That capacitor
continually charges and dis-
charges around the reference volt-
age, and the resultis a ssuarewave
output. Capacitor C2 decouples
the output so you get a nice AC
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signal to drive the speaker.

With caIN control RS at max-
imum, the circuit will deliver a fair-
ly loud signal—about 40 dB
according to my sound level
meter. The LM386 has a 13504} re-
sistor connected internally be-
tween pins 1 and B. That resistor
limits the minimum gain of the IC
to about 20 dB. The 10-uf capacitor,
C4, bypasses the resistor and al-
lows you to vary the gain with an
external control. If you don‘t need
a gain control, just short pins Tand
8§ together.

Varying the size of output de-
coupling capacitor C2 also affects
overall circuit gain. To change
gain, you could experiment with
its value, but you'll find that using
a potentiometer and a capacitor
across pin 8 is the easiest way to
alter gain.

As with all circuits presented in
this column, you can use them just
as they appear here, but chances
are that they’ll be a lot more useful
to you if you experiment with
them to meet the needs of your
specific application. R-E
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Learn the IBM PC's secrets with the

MICROPROFESSOR 1/88

Students, engineers, or technicians—
Now you can learn micro-processing and
understand the technology which made
the IBM PC famous.

The MPF-I/88 features:

® Cxtensive tation

# |6-bit central processor

o full-size kevboand

® specaal options

Three tutonal gudes cover all capabilities.
The ideal training tool! If the IBR{a PC or
micro-processing ate in your future, you owe
yoyrself an MPF-1/88. Invest now!

Oty $349 . 95

Plus—
(o] (w:h'&.:.h fer 3 FRER Dept. RE
whes yon arder withia 1 4326 9ch Ave. NE
duys MW onbet Seqrtle. WA 91053617

For immediate acdon call TOLL FREE:

1-800-426-1044
Full money back N ‘

guarantee.

CIRCLE 177 ON FREE INFORMATION CARD

Cosh in on the Videp-Cossette Boom!
START YOUR OWN TV/VCR
REPAIR BUSINESS

0f Home ln Spore Time

Now it's easy foryouto
get into this money-
making business. Be the
peron i demand by the
millions of families who
own videoccassetie record-
ers—the fastest-growing product in
the home entertainment field.
Train at home in youtspare time for an exciting
career as & TV/VCR Repair Specialist. Experts
show you how to start small at home with low
overhesd. Later you can go after tepair business
from  hotels. offices. hospitals and other
companies who use TV and VCRs in their
daily operations.

Experts show yoil what to do, how to
do it...guide ¥You every step of the way!

Learn how to handie house calls and shop re.
pairs—everything ¥ou need to know to get start-
ed fast. Tools are included with your course so

ou get“hands-on™ practics as you follow your
estons siep by step. Everything i explained in
easy-to-understand language. but if there is ever
anything In your lessons you dan't understand.
¥ou can write or phone your instructor and you
can count on getting an suthoritative answer.
Get free facts and color brochure that tell about
home business opportunities. No cost. No
obligation. No esman  will  visit.

MAIL COUPON TODAY! e

] S| SCHODL OF TV.YCR REPAIR, Det DEO?6
punte e | Scriiin, Peansytvara 18515

Please send me free facts on how I can learn
TY/VCR Repair at home i my spare time.

Name . Age
Address
City/State/Zip
Phone ( }
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POWER SWITCH

consinued from page 46

afig”

FIG. 7—CUT AND BEND THE UPPER SHIELD
trom § thin piece of tin as shown here.

S0

until you get some response from the cir-
cuit. Don’t worry abou making an exact
adjustment. The adjustmient we're deing
now is preliminary; the receiver must be
finc-tuned to obtain maximum range of
about 30 fect.

After you get a response, solder the
shields in place. The easiest way to do that
is to melt a small amount of solder in each
comer of the shicld. Then set the shield in
place and heatl each comer in turn to let
the solder flow onto the pin.

To fine-tunc the receiver, set it up in a
position where you can get a clear line of
sight to it for 8 distance of about 30 feet.
Position yourself about five feet from the
receiver, point the transmitter at the re-
ceiver, and press the TRANsMiT bulton.

il D6  RI6 It 105 LEDS

22 ICA PREAMP LED4

STAGE

FIG. 8—THE RECEIVER'S PC BOARD should appear asshown here after sll components have

bean mounted.

tal. Then 6t the pancl over the two LED’s
so that the legs of the filter fit around the
photodiode. Insert the panel-board as-
sembly into the botiom half of the receiver
case.

Testlng and allgnment

Plug the receiver into an AC outlet. The
siGNAL LED should light briefly and then
go out. and the on LED should remain
ofl. Set trimmer potentiometer R16 1o the
center of iis range.

Now aim the transmitter at the pho-
todiode and press S1. With a little luck,
the cenler frequency of the 567 will be
close enough 1o the transmitier’s output
frequency that the SignaL LED will light
up temporarily. The oN LED should light
up and stay lit, and the relay should latch
on. A second press of the button will tum
the LED and the relay off—that is, of
course, only if you're lucky.

If the receiver doesn’t respond, adjust
R16 slightly and try again. Repeat that

WwWww americanradiohistorv comm

If the receiver responds. back up an-
other five feet and try again. Remember 1o
let the transmitter recharge for a few sec-
onds between transmissions, particularly
when you're standing hack at distances of
ten feet or more.

Continuc backing up in five-foot seg-
ments unlil you reach a point where the
receiver will not respond. At that point,
adjust RE slightly and «ry again. An as-
sistant to handle the transmitter would be
helpful.

Even under worst-case conditions, the
receiver should be able 1o respond when
the transmitter is 20 feet away. If you can
adjust it to respond o signals only up toa
certain distance bul no farther. your prob-
lem is likely due to overly bright lighting,
clectrical or RF noise, or something else.
Don’t hlame the receiver!

Assembie the case and plug the device
you want 1o control in. You're now free to
operate thal device al your convenience,
free from the tyranny of its switch! R:E
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COMPACT DISCS
cotinued from page 63

merging bits per frame.

Using EFM, the 33 8-bit words become
33 14-bit words (462 biis) plus threc bits
each for merging bits (99 bits) plus an-
other 27 bits for the synchronization word
and its merging bits. And there. finally, is
our total: 462 +99 + 27 =588,

Dividing It Up

With the numbers now at hand. let’s
examine the percentages once again. We
can do that by comparing the number of
bits used for each purpose in a frame with
the total number of bits—588—in that
frame.

What we're most interested in is the
audio information on the disc. Not sur
prisingly, after all we’ve been through, we
find that zll the bits used in a frame for
audio—192 of them—account for only
32.7% of its information content. See Fig.
4. That's all there is; everything else is
there 0 make sure that the music comes

EFM BITS 41.0%

service (November and December 1985,
and the January through March 1986 is-
sues). We have prepared a special reprint
of the series, called Repairing Compact
Disc Players. IUs available from the Ra-
dio-Electronics Reprint Bookstore, 500-
B Bi-County Blvd., Farmingdale, NY
11735 for $5.00 plus $1.00 shipping.

Postscript

There are still & few bits we haven’t
looked at at all yet. They 're the R through
W bits of the subcade, six bits that aren’t
used lor anything at 21l on an audio disc.
Why are they there?

When the standard used to record infor-
mation on CD’s was devised, some fore-
thought was given to future needs. The
R-W subcode bits were included so that
the dise could be used for storing things
other than audio.

Those 208 million or so bits worth of
unused space can hold about 20 mega-
bytes of data, as much as the standard
hard disc drive in an IBM PC/AT. At2000
characters per page, that's 10,000 pages
of text, or about 1250 articles as long as
this one—with music Lo read them by.

AUCID 32.7%

PARITY 2%
SUBCODES 1.4%

SYNCHRAONLIATION 4%

MERGING 8ITs
174%

FIG. 4—THIS CHART shows the relative sizes of the Subgroups thal make up a frame of D informa-
tion. Nots that the relationship between the *housekeeping ™ bits and the audio Informaltion Is roughly

2n.

through to you as easily—and sounding as
good—as il can.

The 64 bits of parity information make
up about 2.7% of the total, and the syn-
chronization bits sccount for just over 4%,
The 102 merging bits take up 17.4 % of the
space in a {rame and, finally, the 8 sub-
code bits occupy a little under 1.4%,

Of course. that only adds up to 58.2%!
What we are forgetting about again is
EFM. Expanding the 8-bit words 10 14
bits accounts for the missing 41 8%. On
the surface that seems inefficient, but
overall it works out for the best.

In the end, it takes 4 toral of 588 bits of
information to represent 192 bits of audio.
That’s more than a ratio of 2:1 for the
overhcad, which may at first seem waste-
ful. But once you've lisiened to a compact
disc. you'll agree that it's worth it.

For the theory behind CD player opera-
tion. you may want fo read the 5-part Ra-
dio-Electronics series about CD player

Many CD players are already equipped
with a subcode output that could easily be
connected to a decoder to present such
things as the historical background of a
piece of music, or an analysis of the score,
while the music was playing.

That same subcode space on a compact
disc could also be used to store some 700
digitized still video images; a new one
could be displaved every five seconds. We
could have still-music-video CD’s, or, on
a higher plane, show the actual score of
the picce being played, or scenes—nol
graphics, but real video pictures—from
operas or Broadway musicals.

And that’s how all those " millions and
milliens” of bits on a CD are used. It may
be disappointing te find out that so little of
the available space actually stores audic,
but it’s reassuring to know that just about
all the rest of what's on the disc is there to
ensure that you hear music that is re-
produced as faithfully as possible. R-E
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RADAR CONTROLLER
continued from page 42

Once you've elched or purchased the
board, mount the components on the
board as shown in the parts-placement
diagram, Fag. 7. Be sure that all compo-
nents are oriented as shown. Bolt the reg-
ulator and power the transistor lo the
circuit board for heat sinking,

The Gunn diode, which is mounted ina
microwave hom, draws up to | anip of
curment, so us¢ number I8 wire for the
connection between the circuit and the
hom. and keep the length to 10 feet or
less. Under no circumstances should you
connect DC voliage to the Gunn diode or
reverse the polarity of the connections 10
the diode (power is fed Lo the anode side:
the cathode side is grounded). Doing ei-
ther will almost certainty blow out that
$60.00 component,

When mounting the microwave hom.
be sure that metal objects are kepl away
from the opening (plastic will do no
harm). The power supply for the unit
should be able 1o supply 12-volts DC at 2
amps; most automolive clectrical systems
are capable of meeling that requirernent.

After construction and hook-up, test
the unit by aiming it toward an automotive
radar detector and depressing the TRANS-
miT switch, That should cause LED2 to
light. Also, the radar detector should react
as appropriate (a buzzer should sound or
an LED should flash) to the presence of a
radar signal. Verify the oscillating fre-
quency of the 555 timer by connectling 2
scope or frequency counter to pin 3 of that
1C. With the $3 set o 58, the frequency
measured should be 39,600 Hz.

Warnings

While the radar cailibrator can be a
useful diagnostic tool in aligning radar
speed-guns, if used for illegal purposes
andvor by unlicensed individuals. it can
be the cause of a great deal of trouble.
(Penalties of up to $10,000 and a year in
jJail are some of the possible consequences
of such use.) Further, because of possible
interference to police radar, communica-
tions services. clc., the unit should only
be used in a laboratory, and only for edu-
calional or calibration purposes.

It may be possible for certain individu-
als, such as licensed amateur-radio oper-
alors, o use the calibrator legally in the
workshop, the 1aboratory, or the field, but
it is lefi to the individual user to ascertain
the requiremcnts for such use, and to meet
them.

In zny event, any willful interference to
another service by any individual is
punishable with stiff penalties under
Federal law: other local, state, or Federal
penaltiecs may also be applicable. We
strongly discourage use for such applica-
Lions. R-E

9861 1SNoONY

L]
n


www.americanradiohistory.com

% RADIO-ELECTRONICS

TV SIGNAL DESCRAMBLING
continued from page 53

works. Encoded video is applied to pin 14
of the LM733. while a suitable decoding
signal is applied to pin 1. Note that both of
those signals are capacitively coupled into
the LM733 so that they do not interfere
with the biasing of that device. The output
of the LM733. at pin 8, is a signal that is
proportional to the difference of the two
inputs. An inverted version of the signal at
pin 8 is available at pin 7. Having both

signals cap come in handy, particularly
when a signal thal inverts imermittently
musl be decoded; such a signal oceurs
when videu is encoded using the SSAVI
system. The two outputs can be fed to an
clectronic swiich thal is used to select the
signal with the pruoper polarity.

Either of the two variable-gain circuits
can be used as 8 video or RF modulator.
While such variable-gain ¢ircuits are ob-
viously more complex than lhe attenuator
circuits previously discussed. they are
also more linear and easier to control.
That is particularly important when deal-
ing with sinewave-cncoded signals.

[J 150 TV Descrambiler . L5300
{Jan.. Feb. 1981)
[0 157 Banld Your Cwm Robol . $12 00
[0 152 &-Bail Sateilite TY
AnTEnna T L e e £5.00

[J 108 Radio-Emctronecs back ssues (1986) . - $3.00
Witeinissues desved
[0 105 Aadio-Electroncs back ssues [1385) .. £1 50
Write Mssues gesired
[ 104 Radw-Eectronscs back issues (1984) . . $4.00
{Feb., Dec 1984 nol availabia}
Wiike W1 isSues dessred
[J 103 Radeo-Electronucs back iwsues (1983) .. $4.00
{Jan , Feb., May 1983 not avaitabie)
Wrile in issues & d
[ 102 Radw-Emctromcs bach
S5ues (1982) $4.00
IJan . Feb . June 1982 not available)
Wrie N csswes Cosrgd
O 1 Ragio-Ewetronics back ssues (1981) . . $4.00
(Jan., Feb . Mar. May, Nov., Dec. 1381 not
aviilable]
Write bR ossues dasired
[J 153 Eich your own PC boards .$3.00

REPRINT
BOOKSTORE

[ 191 Hands On Electromcs #1.
[0 112 Hands On Electrones #2 .
[0 13 Hands On Eectroncs #3
O 114 Hands On Electromncs #4
O 115 Hands On Elctromecs #5 ,
O HSA Hands On Electrones #6 . . .. )
[ 146A Hands On Ekctromes (Jan-Feb 86) . .
O 154 YCR Repaurs .
[J 155 1BM Typewriter lo
Computer Interface
[ 125 Aadio-Elecirones Annual 1985 . .
[ 126 Aacho-Electromcs Annual 1986 .
[0 156 How to Make PC Boards
[ 157 Adl About Kits .
[ 158 Electro importing Co. Catalog
{1918} (176 pp)
[ 159 Low Frequency Recerng Technigues
Build:ng and using VLF Astennas . . $6.00
[ 180 New Igeas - 42 circuwts tor
EXpRrImEniers .$3 50
O 181 Destrambling (Feb.. 1984] . .52.00
[ 162 Buikd Your Own Satelite TV Aecerver $7.00
[ 163 Recemang Satellite Ty .$7.00
[0 184 Modern Elactnes {Aprii 1908) . .$3.00

sRLBRy BEBrErLY
288LLE BE8888LE

To order arvy of the tems indicated above, check off the
ones you want. Complele the orcdes form below. Inctude
Your payment, check or money order (DO NOT SEND
CASH), and mail b0 Radio-Emctronics. Reprint Depart-
men|, 500-8 Pi-County Boukevard, Farmingdale, NY
11735, Piease allow 4-6 weeks for delivery,

1l you need 3 copy of an arlicke thal & W BN 508 we
mndicate i unavailatie you £an order B directly from us
W charge 50¢ per page. [nmicate the ssue (month &
year). pages and article desired. (nClude Dayment i
full. plus shupping and handling charge Make checks
payable 1o Gernsback Publications, inc.,

ARTICLE
PAGES MONTH YEAR
TOTAL PAGES @ 50 each TOTAL PRICE

MAIL TO: Radio-Electronics

Reprini Bookstore, 500-8 B+-County Boulevard. Farmingdate. NY 11735

SHIPPING CHARGES 1N USA & CARADA

Alt paymenis mus! bg [a U_S. funds

$0.01 {0 $5.00 .31 00 $30.01 to 40.00 $4.75  DUTSIDE USA & CAMADA

$5.01 to $10.00 LSLLTS S40.0110S0.00 .. ..35.75  Multiply Shipping by 2 for seamanl |

$10.0% 10 20.00 $2.75 $50.M andabove ... $7.00  Muiliply Stuppang by 4 for air mail !
1 $200110%0.00 . .$3.75 i
1 Total pnce of merchandise | 3 $'= H
| Sales Tax (New ¥or State Resicents onty) 3 i
! Shipbing (see chan) $ H

i

1 ]
1 Name T | Totai Enciosed. s R,
1 agoress o

City State Zip RB3-6
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Restoring the sync pulse

When the sync signal is suppressed (or
missing entirely) the sync pulses must be
generated at the receiver. Naturally, those
pulses should be identical to the sync
pulses that were originally present in the
video signal. That mcans that the recre-
ated sync signal must have the proper
phase and thal the pulses must have the
proper amplitude and width.

In the simplest cases, the original sync
signal is merely reduced in amplitude. For
those, all that needs to be done is to in-
crease the amplitude of the sync pulses
with respect to the video information.

Orher times. the sync has been com-
pletely removed. If that has bren done,
the receiving circuilry must reconstruct
the missing pulses using information that
is “hidden" elsewhere.

Let’s look at 1wo circuits that can be
used for reconsiructing missing sync
pulses. The circuit in Rg. 8 is for systems
that have a 15.75-kHz subcarrier encoded
within the audio channcl.

The heart of the circuit is 1C1, an
LMI1310 PLL FM-stereo demodulator.
While that IC was designed for 19-kHz
FM-stereo pilot-¢arrier regeneration,
when configured as shown it can be made
to operate at 15.75 kHz. (The operating
frequency is adjusted using R6.)

The output from the TV set’s audio Je-
tector is fed to pin 2 of IC| via an emitter
follower and a filier circuit. A 15.75-kHz
squarewave oulput appears at the pilot
monitor output. pin t0. Note that If the
program audio has been stripped away
from the main audio channel and placed
on a 31.5-kHz subcarmicr as discussed in
the first part of this series, the program
audio Is available al pin 4 of the PLL.

The pilot-moniior output is too wide to
be used directly as a gating pulse. Be-
cause of that, it is next fed 10 IC2. a
CD4098BC dual monostable mulii-
vibrator. One half of the IC is used to
delay the pulse so that the sync signal is
“in phase” with (he encoded video sig-
nal. The oulput of that half of the IC is
used to trigger the second hall. The sec-
ond half of the IC is used to set the proper
pulse widih. The outpul of that half of the
IC is the reconstructed sync signal. Note
that both positive and negative going oul-
puts are available.

1f the sync signal is missing, and there
is no encoded 15.75-kHz signal available
in the audio. acircuit like the onc in Fig. 9
can be used. The heart of the clrcuit is an
MM5320/MM5321 video-camera sync
generator. That device needs only a
2.0457-MHz clock signal 1o recreate all
the components of an NTSC sync signal.
The needed clock signal can be derived
from the video signal’s 3.58-MHz color-
burst signal as shown.

Next time we'll look more closely at
using PLL’s to exiract decoding subcar
riers from the video signal. R-E
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MARKET CENTER

SATELLITE TV

CABLE TV SECRETS-the outlaw publication 1he

cable companes hed 10 ban. HBO. Movie Channel,

Showtime, descrambiers. converiers. el¢c. Sup-
sors lest ncluded. $8 95. CABLE FACTS, Box 711-
. Palaskata, Ohio 43062

SATELLITE Descrambler Schematics: Oak Orion
PD-400C 520.00: VideoCipherll $20.00; Vid-
eoCipherll Patent $15.00; aciuat VideoCiphet|l de-
scrambler $550.00; actual Oak Sigma descrambler

$350, Catalog $5.00; send order 1o ELEC-
TRONIC PRESS, PO Box 10009 ado Springs,
CO 80932

CLASSIFIED AD ORDER FORM
Tor run yousr own classtfied S0, Pt 50 word 00 asch of 11 ines baiow S send this Form slong with pour chech to:
Radio-Electronics Classifisd Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735

PLEASE INDICATE in which calegory of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $23.00.
{ ) Plans/Kits { ) Business urities ) For Sale

Educanon/inst { ) ted { ) Satetne Television

Special Category. $23.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
{No retunds or credits for typesetting errors can be made unless rou ciearly pnnt or type your
copy.) Rales Indicated are (0r slandard style classified adS onty. See below for additional
charges for special ads. Minimum: 15 words.

1 2 3 4 5
6 % B 9 10
1 vy 13 14 15 (342.75)
16 ($45.60) 17 ($48145) 18 {$51.30} 19 ($54.15) 20 ($57.00)
21 ($59.85) 22 (362.70) 23 ($65.55) 24 ($68.40) 25 ($71 25)
T 26(574.10)  27($7695)  28(579.80) 29 ($82.65) 30 ($85.50)
31 ($288.35) 32 (591.10) 33 (594.05) 34 ($96.90) 35 {$99.75)

We accepl MasterCard and Visa for payment of orders. tf you wigh (o uige Your credit c.ard to pay kor your ad fill
in the following addibonal information (Sorry, no telephonae orders can be accepted.):

Card Number Expiration Date

1 _

Signature

Please Prinl Name

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMTTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: {ior hrms of indraduals oﬂenna commercial products of secvices)
$2.85 per word prepart (ne charge for zip codel. MINIMUM 15 WORDS. 5% discound lor same ad in 6
155u0s; 10% discount for same ad i 12 ixsues within oneagear ¥ prepad NON-COMMERCIAL RATE: {for
indnduals who want to or soll § parsonal nem) 2 ..nG munimum, ONLY FIRST
WORD AND NAME set n caps al no extra charge. Mdntm\a.lbold aoe(nol available as all caps) 50e
per word additionel {20% premtum) Enlire ad in boddiace, add 20% Eromiurn to total TINT
SCREEN BEHIND ENTIRE AD: add premium to iotal price. TINT SCREEN BEHIND éN“I’IFIE AD
PLUS ALL BOLD FACE AD: add 45% Eumlurn to todal . EXPANDED TYPE AD: 54.30 word
greg:id, All other itemns same a3 for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE

NDED TYPE AD: add 25% Erernium fo tolal prce. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premlum o total pnce. DISPLAY ADS: 17 x 2V —
$310.00; 2" X 2vi"—5620 00; 3" x 2v"—3%930.00. General Information: Frequency rales and 1
discounts ane avalable. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. aDVEFITISEIlEN‘I’S
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be i our hands on the 121h of the third
monih precading the date of 1he 155ue. {L.6., August I8sue copy must be recerved by May 12th). When normal
closing date falis on Saturday, Sunday of Holiday, issue closes on preceding working day.
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CLOSED cirout feeds You ¢ can walch your favorile
Wshow’dagsshad\ranoewhen ko wher 1o
00 1o DOWMNLINK, 8420 Reseda

. #4TIR, Northaidge, CA 124,

BUILD your cwn satellife syslem and save! Instruc-
bons, schematics, parts! Send stamped envelope:
XANDI, Box 25647, Dept. 21D, Tempe  AZ 85282

CABLE T.V. Source Book-a complete ksting of sup-
phiers lor hard-to-find converiers. descrambiers,
techmscal informahon, schemalcs and much much
mom Full refuna f not satished. Send $4 55 1o
CABLE, Box 12505-R. Columbus, OH 43212,

BLACK BOX DE-SI-FURING

THE SOLUTION TO SATELLITE
SCRAMBLING vOL. Il

AMERICAN AND CAMADIAN
Lasest 5. iabve Over

of how 10 bulid Comes with compels
Farts sty and SOphE of Dats & sty

N0 pages |

COMTENTS OF MANUAL
g & 4 difterent TYDES of Laeinte
BLACK BOX Scrambing
DESRFURING % Hodew W purnton
e THE SOLUNON | 3 B0 B O
T0 SATELLITE ik
SCAANBLING processacs

* OSTad maey o0
£29.95 plus $3.00 shipping & harddl
ORDER LINE (401) 3338775 BELL
PO Bon 11, Warren. BRI 02885

LL
DIST. CO

SATELLITE systems $449.00, catalog $2.00. Also:
KU band; exports STARLINK, INC., 2603-16R Ar-
tie, Huntsville, AL 35805.

"“TRIPLE-X Satellite TV Descrambler Informa-
tion. XXX - Adull Mowes. ready 1o go - $225.00
NAS-SAT. Box 5261. Long Beach CA 90805,
{213)631-3552.

DESCRAME_L_EHS. We have a pew computerized
descrambter Will unscramble Canadian channels

plus more. JOO( avallable. For more informaton call
J.R. ELECTRONICS. (816)781-4623.

MASTERCARD AND VISA are now accepted
for payment ol your advertising. Simpiy
compiete the form on the first page of the
Market Center and we will bill.

ATTENTION satelite dealers. See merwhinﬂ with
your video cypher 2000 demonstraior on all |
transponders. (Secrel modihication vosds mrranty]
Sond $24.00 for VC kit. TV SHOP, 127 E. Mission,
Fallbrook, CA 92028,

SATELLITE TV VIEWERS
Get rhe most comp*ete weekly Istings
1 for samplc cq.w

A Satellite TV Week|

P.0. Box JOBE, Fortuna, Californis 95540
£00-738-9997 (U.5.) - $00-554.3737 (Calir.)
TO7-T725. 2474 (sl othars)

PATENTED optea! process sateilité sound system
for intormation Send $3.00 to: BEDINI ELEC-
TRONICS. PO Box 769. San Fernando, CA 91341,

59 degree trand name LNAS! LNB%! Ku-Band
LNB's1 Discount pricing! Send stamped envelope:
LNA, 201 E Southern, Suite 100E, Tempe, AZ
85282

FOR SALE

TUBES new. unused Send self-addressed. stamg-
ed onvelope lof 151 FALA ELECTRONICS. Box
1376-2, Mitwaukee, Wi 53201,

LINEAR parls, fubes. lransistors — MRF454 $186,
MRF455 512, MRF477 $11, MRF492 $18. Calmgg
3;2%? Box 700. San Marcos. CA 92069 {619)7

9864 LSNONY
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RESTRICTED lechnical Infermation: Electronic
surveillance. schemalics, locksmithing, covert sci-
ances, hac.kl elc. |‘l salection Free bro-
chata; ME| H-Z 135-53 No. Bhd,, Flushing. NY
11

OLDﬂME radic rams on

| Acventure! Music! Free calaloguo CARL
F FROELICH, Heritage Farm, Mew Freedom, PA
17349

L

A SINGER’S DREAM!

S — e —————————

REMOVES VOCALS FROM RECORDS!
Now You can sing wilh the workd's hest bands!
The Thompson Yocsl Ellminator can remove
most or virlualty all of a kead vocal irom B standard
sterea record and leave the bachground]
Wrile or call for 5 Iree brochure and demo reco
LT Sound. Dept. R-1. P.O. Box 338.
Stone Mountsin, GA 30086 4041 493-1258

CORDLESS phone wterferenca? We've gol the an-
Swer Have a radar speeding ticket? We can heip
Home phona extens:on in your ar? You can have it
50-page cokor armailed $3.00. DBE, P.O.
Drawer G. Waikiu, HI 96830.

ELECTRON Tubes—radio. TV & industnal types—
huge mventory Call 16l free (i -5802) or write
Box ESC TRANSLETERONIC. INC.. 1365 39th 5t
Brookhyn_ NY 11218. (718) §33-2800.

WHOLESALE catalog of unusual mol making
electronic Items. Dealers wanied. Rush $1.
CROSLEY (A}, Box 840. Champlaen, NY 12919,

T.V. tunable notch flters, iree brochure DK, VID-
ED, Box 53/6025. Margate, FL 33063.
(305)752-9202.

S Quallty Microwave TV Antennas

Multi-Channel 1.9 10 2.7 GHx
4048 Gain True Perebolic 20 Inch Dish
Compiete $yatem 199.95 (Phue shipping)
Duninrabipe. Gty Pricing. Replacsment Party
Priitios-fach ElCironics
A e fom M523 @ Scettsdeie, A7 BTS2
LiFErME 19070 DOT-TTEE (53 00 Crodl ol phass or owr s
WARRANTY MizsrCard » s » LOC

ANTIQUE radio ists — 20 page catalog of
fubas, parts, and lilerature for racho restoration
Send $2 00 to ANTIQUE ELECTRONIC SUPPLY,
688 W. First 5t.. Tempe, AZ 85281

CABLE-TV converlers and equipment. Plans and

rts. Build or buy. FREE inlormation. C&D ELEC-

?nacormcs. PO Box 1402, Dept. RE, Hope, AR
1801.

35 - 70% savings — bargaln catalog for 39 cents
stamp APEX ELECTROP? S MOD. 8909 San Fer-
nando, Sun Valley, CA 91352

TURBO circull analysis generales madirix equa-
tions for AC, DC and transent analysis Source
code tor worst case, plots. ies MS-DOS and
turbo pascal or fortran, Vi $155. CLIFFORD
VANDER YACHT, COMPUTER CONSULTANT.

DESCRAMBLER pians for Jerrold. Theory, sche-
matic, parts list. waveforms For speedy dehwver
send $10.00 cash or money order. BAY STAT
ELECTRONICS. P0. Box 63, Accord, MA 02018,
FREE ADAPTER (Limited offer) with AS-
SORTMENT #103—consisting of TOKO
Coils 144LY-12 0K, 520 HN-3000023, BKAN-
K553AXX (2); PCB; Transistors 2N3904 (2),
BFQ85 {Sub): IC'S 7812 #74123,
MC1330A1P; Diodes 1N914, 1N5231B. Only
$25.00 10% Discount for 5 oF more Shipping
53.00/crdar MC/Visa/COD. Tell Free
1-800-821-5226 Ext. 426 {orders). JIM RHO-
DES, INC. 1025 Ransome Lane, Kingsport,
TN 37660,

TUBES. name brands, new. 30% off list. KIRBY,
298 West Carmel Drive. Carmel, IN 46032

INDIVIDU AL Photofact-folders #1 to #1400 $3 00
tDa'd LOEB, 414 Chestwt Lane, East Meadow,

!1554
WRITE FOR

7S MCGEE'S

3778 Hitching Post Road. Jackson, Ml 48201
{517)782-2297.
TESTY equipment, , For saie. $1.25 for

recondionad
WALTER'S, 2697 Nickel. San Pabio. CA
94806, (415)724-0587.

LASERS and tvishon SUTEIUS COm|
catalog, M.J. COMPANY, 667
Onem, OH 43146,

TI-994A softwareshardware bargains. Hard to find
items. Huge selection. Fast sennce. Free calalog
DYNA, Box 690 Hicksvilie, NY 11801,

CABLE-TY converiars and descramblers. Low

qualrt'_r merchamln we ship C.OD. Send
52 CABLE RONICS UNLIMTED,
PO Bot s86. St Weymouth, MA 0219G. (517}
B71-6500

nenis Free
Maliard Ct.,

SPEAKER & ELECTRONICS CATALOG

1004 BARGAINS IN SPEAKERS
toll free 1-800-346- 2433 tor Ordering Only.
190 MCGEE STREET KANSAS CITY, MO._ 64108

S$B3 descrambier parls to construct project in
Fetv84 Radwo-Electronics. $49.95 éoealef nguINSs
in;;ltgd]. CROSLEY, Box 840. Champlain, NY
12819,

WORLDS best channel 3 nolch fiter. $18 95. (Deal-
a1 inquires invited), CROSLE Y (A), Box 840, Cham-
plain, NY 12919,

THE NEW 65/9028 VT
ANSI| VIDEO TERMINAL BOARD!

e FROM LINGER ENTERPRISES *

REPLACEMENT £0R

HIGH VOLTAGE TRIPLERS/MULTIPLIERS

& AADIO-ELECTRONICS

ECG®/GE®/SK®

A second generation, low cOst, high performance, mini sized,

singie board for making your own R5232 Video Terminai. Use
as & computer console or wilh a MODEM for hook up 10 any of SO0A/cesrasson «... 875 6.95
Ihe lelephong-line compuler services. 523 CESIBASIBI06 o = v s v » 8.85 7.20
FEATURES: MICRO SIZE! 526Nsxs5oe. TN 8-85 7-20
e Uses the new SMC 9028 Video 52 10 70 8.70
Caontroller Chip Coupled wilh a i IV e s e vvvaans K 9
65024 CPU. 529/0:529 LKIT e e s s n s 9.99 3 MIN 7.95 . MIN,
» RS-232 a1 16 Baud Rates 1rom 50
el 5 3 OUTPUT TRANSISTORS
= On board Printer portt 165/ 53115 8 cE29... 2.25 1.95 1.75
e 24 X 80 format (30/60 Hx). 238/ ce37a 53740, .. 2.25 1.95 1.75
» For 15,750 Hz (Hari.) menilors. 1 3/503267 .. ... ..2.75 235 1.80
* 3 Terminel Modes: Ha18, ADM3A. J 25D1341P....... 2.25 1.95 1.75
end ANSI X 1.64-1979 h 28C1172B....... 225 smin. 195 somm. 1.55 100 MIk.
* Wide end thin-line graphice. ]
+ While cheraclars on black baCk- it | AUDIO pOWER
giound of reversed TtPE ,.‘..‘31 "!;on min n?uon r??n :riog Tr mfn n rnin

’ TPt s §
* Character Allribules: De-Inten. s999 152/5x5008 30.25 .29 | 198/cx3054 A9 44 39 | TWI/scsaw0 .49.4% :g

Inverse of Underline. {Full Kit) 188/5k3274 .50.25.21 | 187/¢x300s B9.54.49 | 2021690401 A9 A
[0 atias Wpim S RECTIFIER DIODES 1o .0 1o
20MA,
- : B e T ——————
gmiooisron  [sowemomerel ||| 138 e #
. Siaootuum: Chareclers PC;{TI:O;!:;&T 506  oaurtr/HevouT— FAST RECOVERY 29
L J EL] .
i e $8 ADDITIONAL SAVINGS 8§

« Batlery backed up slalus memory. TYPE 0 min 50 min 100 min TveE Wmin 5 min 100 min
& For ASCI parallel keyboard. e T A R ig :E EE :gg %‘E f;ﬁ

oo as 4 J E :
Digital Research Computers 38 3 29 A
(OF TEXAS) 59 ng a9 :a BL I

0. . . . ET | 11 : : E
P.0. BOX 381450 + DUNCANVILLE TX 75138 « (214) 225-2309 =15 133 1_;; - (R

2 233 1.
Eallior writeyiog Iepescalalga,oniZ 60 or 5809 SingleiBoard 0% & COMPLETE LIST CALL OF WIITE —C.0.0. Oraers Weicome (Min Oroer §75)
Compulers. $5-50 Boards, and olher $-100 producis. DIGITRON ELECTRONICS

110 WILLSIDE AVENUE, SPRINGFIELD, NEW JERSEY 07081
Toil Free 1-900-528-4928 1IN K) 201-379-2018 Telex 138421
PRICES SURJECT TO CHANGE WITHOUT NOTICE. OFFER GOOD WHILE SUReLY LASTS.
ECG IS A Trage Mark of Philips gCG, Digitron Ele nat assoclated wATh Phikps ECG.

CIRCLE 57 ON FREE INFORMATION CARD

TEAWMS Ada $3.00 postage Wa pay balance. Ordnt unde: $15 sl T4 hendiing No
COD. we pocepl Vise wnd MesterCard Tazas Fen 20d S=170% Tae Foreign orders
{recer Conada) 299 20" P 3 W QOrders oxer 330 #0d $5¢ ror ingurance.

ALL SALES SUBJECTTO THE TERMS OF QUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST.

WwWww americanradiohisetory comm
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SELL blank wideo casseltes, Super high ade

Ctympia VHS T-120 Fully guaranteed Only

your cost Add $5.00 shipping and handiing for any
uantity. STRANDBERG, 1001 S. EIm Streel.

%reembow NC 27406. Telephone (919)274-3775.

Check, M O, VISA or Mastercard account number

& exfiraton date

SCIENTIFIC Atiania. Stand alone descrambler,
Priced under 5100, Detaits $2 DIGITEK, Box 195,
Levritown, PA 19055,

PANASONIC. Quasar senvice manuals, 1200 most
products $350 plus shipping Sase kor list CYRIL
BRENNAN, 681 Horseshoe Curve, Pike Road. AL
36064, (205)277-0139.

SCIENTIFIC Atlanta cable Bquipment. Complele
coftverters are now waimng for you! 8550, 8500 se-
res. See R sl with ol channe| capabnn t Chaality
merchandise. Serdd $2.00. ADVANCED TECH-
NOLOGY SYSTEMS. Box 316, Avburn, MA 01501

(617)832-2339.

SPECTACULAR sirobe g chasers, stroboscopic
devices, Hellum-Neon Laser Components. scian-
tific tems. morel Free calalog ALLEGRO ELEC-
TRONIC SYSTEMS. #3R Mime Mouniain, Cornwall
Bndge, CT 06754

CHIP Checker tesisidentifias: 54/75 TTL, 4000

CMOS. 5474 CMOS. Two 24 pin ZIF sockels han-

die 3" and .8 wide chups For 128 and C64. 5129

gus $3.50 8 +h. DUNE SYSTEMS, 2603 Willa Or,
Josem Ill 49085, (618)983-2352

WhNTED Weslern Elaclrlc. RCA, Maranlz, “Mchn
tosh, Teletunken. aco, Aitec, EV, TUBES, Am-
plifiers. Speakars (713)728-4343. MAURY, 11122
Atwell, Houston, TX 77096,

FREE transislors: Sampla of PN2222 and 2N3504
with our catalog of budgel priced Electronic
Componenis for hobbyisis and industry Send
52 00 P&H (refundabie) BUDGET ELECTRONICS,
Box 1477. Moreno Valiey. ©A 92388, (714)653- 1663

CATALOG: Gable converlers and descramblars.
N12 Minicode 599, Jerrpld 400 $99, more. Sync
restoration unil assembles 10 one halt hour. Kit $79.
buli $120 Satelite descrambler kil $119, buikt $190.

Surplus components, kitg. Send $1. MJ IN-
DUSTRY (formerty Mnute Kits). Box 531, Bronx. NY
10461

BUGGED? ";Vlretappod_'?- Find out fas! Counter-
measures 6gulpment calalog $1. CAPRI ELEC-
TROMICS. Route 1R, Canon, GASOS?O

WHOLESALE car-radio ootrputef telephone audio
video acessongs antenna catalog (7181897-0509
O&WR, 68.12 110th St., Flushing, N'Y 11375.

THE BEST MLACE o BUT, SElL or |
TRADE HEw and USED ECHAMMENT
MLUTS & vOLTS MAGAZIME
BOX biniE ¢ PLACENTIA. CA 2470 |
(14 8327711
Jain The dy of Roaders M.

Sloi - o Chinm + 10500 - It Clam

— LU R Y -

TUBES 59 cenls yea yor guarantee free calalog. Tube
tester $8.95 CORMNELL, 4215 University. San O
ego. CA 82105,

JUBES: “Oidies,” Latest. Parts, componanis. sche-
matlcs, SASE for tist. STEINMETZ, 7519
Maplewood Aw., R E., Harmmond, IN 46324

CHANNEL 224/ notch fiter, $12.00. 36 chanrel
converter, $25 00. Telewsion stereo kil, $24.00. Au-
fomaic 1 recorder $12.00. Telephone

S15 00, NOI LAND ELECTRONICS, 3950-12 N,
Cherry. Kansas City, MD 64118, {B16}452-2325,
VIS A Mastercard COD.

CABLE and Subacriplion TV secret manual. Buskd
your own DESCRAMBLERS. converiers, Instruc-
tions. schamatics for: sinewave, inband/quitband
gated sync pulse, SSAVI — (HBO. Showtime. Cin

emax, UHF, aic } Sand $8 95 to CABLETRONICS.
Box J0502R. Bethesda MD 20814

MODEL P5-320 lnple poWear supply Merasures B x
6" x 37, Detachable power cord with handle RCB
ENGINEERING PRODUCTS, Box 143, Hanover
MD 21076. {301)796-3059.

CABLE-TV

| DEALER
I W.uUNIT
PRICE

ITEM

ACA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 2995 | 1800 ea,

72.00 ea,

PIONEER WIRELESS CONVERTER (OUR BEST BUY) 8895

LCC-58 WIRELESS CONVERTER | 9295 | 7600ea

JERROLD 450 WIRELESS CONVERTER (GH 3 OUTPUT ONLY) | 10595 | 90.00 ea.

S8 ADD-ON UNIT | 10995 | 5800 ea
BRAND NEW — UNIT FOR SCIENTIFIC ATLANTA | Ceiifor spechcs

10995 | 58.00 ea.

119.95 | 52.00 ea.

| MINICODE (N-12)
[ MINICODE {N-12) VARISYNC

| MINICODE VARISYNC W/AUTO € ON-OFF

17995 [11;001
M-35 B {CH. 3 OUTPUT ONLY)

13995 | 7000 ea

|
|
+—

e

=i

M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY[ 1@.95_ 12500 ea

MLD-1200-3 (CALL IF CH. 2 QUTPUT)

[ INTERFERENCE FILTERS — CH. 3_

[ JERROLD 400 OR 450 REMOTE CONTROLLER [
[ ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON 5 UNITS! |

| 10995 | 5800 ea
2495 | 1400ea
2095 | 1800 ea

22500 (18500 ea

SPECIFY CHANNEL 2 or 3 OUTPUT Other products availabie — Pisase Call

Output_ B Fﬂce
[ Channel ;  Each

b | e nd g P
Califormia Penal Code #593.D foreds us _SUBTOTAL |
from shipping any cable descrambling unit Shipping Add
ta anyone residing in the state of Caltornia $3.00 por unit

Prices sublect to change wilhoul Nobce. | Cfrgg & Credn

FLEASE PRINT
Name

Address City
State 2
1 Cashier's Chech
Acct .

Phane Numbe: |
I Money Order i COD Mastercard
Exp. Date

Signature

FOR OUR RECORDS:
DECLARATION OF AUTHORIZED USE — i the undersigned. do hereby declare under
penalty of cerjury that al products Purchased. now end i the future. will only be used cn cable
TV sysiems with proper suthonzation from local oficials or cable company officials In
ACCOrdance with alt apphcabie jederal and state laws.

Dated . Signed

Pacific Cable Company, Inc.

7325%: RESEDA BLVD., DEPT. # R-8+ RESEDA, CA 91335

(818) 716-5914 « No Collect Calls * (818) 716-5140

| IMPORTANT: WHEN CALLING FOR INFORMATION |

Please have the make and model # of ihe equipment used in your area. Thank You

WWWW americanradiohistorv. comm

o
(-]

9861 LSNODNY


www.americanradiohistory.com

£  RADIO-ELECTRONICS

AMAZINC

*— DEVICE)

PLAMS—All Papts Available in Stock

P

U0l & LCS BURNING CUTTIG CDZ LASER .. . $20 00
. & RUB3 RUBY LASER RAY PLSTOL 20 00
L » BTCS 15 MILLION VOLT TESLA COML. .15 DO
(o3 » PIGI PLASMA TORNADO GEMERATOR 10 DO
"3 » GRA1—BRAVITY GENERATOR 10 00
Gl ® MAGNETIC CANNON PROJECTOR .10 00

KITS—includes Plans and Parts

® |HU2K SIMULATED RED-GRAN/YEL LIGHT
LASER .

® BTCIK 250,000 vOLT TESLA COIL 1

® 10G1K IOk RAY GUM, A |

® PSPIK PHASOR SHOCK WAVE PISTOL 49

® STGIK—STUNPARALYZING GUN

® (NFIK INFINITY TRANSMITTER

® MFTIK 2-3 MILE RANGE FM VOICE
XMTR PC BOARD . 49,50

ASSEMBLED AND TESTED PRDDUCTS
® LGU30 RED 1MW PORTABLE HENE

LASER ! . 349.50
® TCL30 SOLIO STATE TESLA COIL 35KV 84 50
® 1PG50 POCKET PAIN FIELD GENERATOR 64.5¢
» BLS10 BLASTER DEFENSE WEAPON .. 85.50
® [TMID—T00KV SHOCK AND STUN GUN 99.50
® PPFID PHASOR PAIN FIELD PORTABLE 249.50
& $NF20 SECURITY PHONE LISTENER.  99.50

34,
59
09.
39.

mwImnPpr

134.50

® CATALOG CONTAINING DESCRIPTIONS DF
ABONE PLUS HUNDREDS MORE AVAILABLE FOR
$1.00 OR INCLUDED FREE WITH ALL ABOVE OR-
(13

S
E
c
U
R
1

T
Y

PLEASE INCLUDE $£3.00 PH ON ALL KITS AND
PRODUCTS. PLANS ARE POSTAGE PAID. SEND
CHECK MOD. VISA. MC TO

INFORMATION UNLIMITED
PO. BOX T16, DEPT. N1 AMHERST, NH 03031

Technicians, \ \SCET /

Get Serious
About Your

Profession

Bang a certitied eleCtronics techni-
cian lets people know that you are

a professional In your fisld. It 1elis
them that you are seriour about your
work and can perform up to CET
slandards.

Now you can order the *'Study
Guide for the Associate-Level CET
Test” from the International Society
of Cartified Electronics Techniciens.
It inCludes nuterial covering the
most often missed questions on the
Associate CET Exam 8V x 117,
paparback, 60 pages,

For Mors |nfovmation Contact:

ISCET 2708 W. Berry, Ft. Worth, TX
78108. 917} 921 - 911

NAME
ADDRESS
CTY
2tp

copus B 85 (+ 31 postage.)

STATE

—gerwi rateriel about ISCET
g bacoming certifind.

FAST A'D converters. Frive tit 90 nsac A/D con-
vorier macuie oflers 5 MHz efiecive bandwadih for
$25 (DA 0175) — buikd vided frame grabber Eight
bit 200 nsec sampling A/D comverier lor 340 {DA
0188) — add memory and tr o make digital
storage so?a panpheral lor PC ior bess than 5100
Send SASE for product speciication DIPAC AS-
SOCIATES, 645 Execuive Center Or #2034, Wesl
Patm Baach, FL 33401.

NEWT telephonedintercom Controf $70.00. Phones
$45 00, Detailed inlormation $1.00. (317)632-8377
SAYLOR ENTERPRISES, PO Box 2083, indi-
anapclis, |N 48206-2083

COMPLEYE variable regutated computer grade
pover supply 1.5 10 25 wolts 20,000 microlarads 5
ampores maxmum output DENNIS SPENNER PO
Box 165, Centrala, IL 62801. Send $94.00.

CABLE TV converiers—all major beands Wireless
remotes with volume. wired remotes Cable and vid-
00 acessones, Lowesl prices. Ship COO, Catalogs
$3.00. SONE ASSOCIATES, 256 Broadway, Sute
201, Troy, NY 12180, (518)274-0608

ELECTRONICS. $1.50 brings flyer, grab bag. LYNN
JOHMNSON, 2221 The Alameda #1786, Santa Clara,
CA 95050,

TESLA coll consiruction plans, Kirlian elec-

t%o! raphy plans Free informalion/photg. SCI-
E Fl? Box 962REB. Noreo, CA 93760

CUSTOM TRE-80 and Apple character Tators.
Send SASE for detafs CPU INTERNATIONAL,
11604 Starkght Avy.. Whithe: CA 30604,

BATTERIES NrCad. sealed lead ackd, Alkaiing and
mong Trom national brands ke Panasonic. Eagle-
Picher, Duracell and others. Winle of call for isling
D.C. POWER INC., 1213 Oid Colony Rd.. Wal-
ingtord. CT 06492, {203)237-2292.

SOFTWARE. hardwars. sudio kits, sciar cells.
sulplus items. much mom. Free calalog. GIL
ELECTROMICS, Box 1628-G., Soquel. CA 95073

BUSINESS OPPORTUNITIES

MECHANICALLY inclined Individuals dasiring
ownership of small manutacturing busi-
nass — without investment 'Write: BUSINE
92-R. Boghlon 11th, Brookdyn, NY 11235.

YOUR own radio sistion] AM, FM, TV, Cable U

censad'uniicensed. BROADCASTING. Box 130-F8
Paradisa, CA 95969,

ES.

LEARN [0 be a telenasion studic technician! Atler
andy 14 months earn your degree and a great career
in video. Financial ad and national placemeni as-
sistance. Dallas [214)263-2613 or Long Beach {213}
595-1660, VIDEQ TECHMICAL INS L

COMPUTER repalr career traimng in 5 months by

aceredited Florida electronics school, Litetima

placement Financial assistance W qualified. Cail

gSTEHS TECHNOLOGY INSTITUTE. {305)
1-2840.

THIS |$ AN EXPANDED TYPE AD. Motice
how Il stands out on this page. To get your
ad sel in this lype styla mark your classifled
ad order, “Expanded-type ad,” and calcu-
lale your cosi at $3.75 per word.

PRINTED CIRCUIT BOARDS

PCB 15 cants sg4n Hree dniing Quantity discounts.
Professional work. INTERNATIONAL ENTER.
PRISE, 6452 Hazelarcle, Simvalley, CA 93063,

GUARANTEED iowesl quoles, fast senvice, aver-
age §.12 per square ich {FR-4). protot throuaxh
produchon guanlies C all of send ONS
uoles Electronlc Componenis catalog—send
SE TORCCC ELECTRONICS, Box 47148, Ch-
cago. IL 60647, (312)342-9171.

INVENTORS

INVENTORS! Can you patent and proltt from your
wea? Call AMERICAN INVENTORS CORPORA-
TION for Iree information. Crver a decade of service
1-800-338-5656. In Massachusetts of Canada call
{413) 568-3753.

EPROM PROGRAMMING

HOBBYIST 5. Pretosted efroms sokd with your pro-
gramming Inslailed. am list . Fast
service. Write or call ROMULUS MICAOD-
CONTROL. Box 8669, Rockville. MO 20856,
{301)540-8862

WANTED

INVENTORS! AIM wants—wieas, inventions, new

HUNDREDS weekly! Becoma circular matter. products. imgrovements on existing products Wa
Horme-tperated’ Si milgrested, Nish stamp- presant 1deas to manufacturers. Conlidentiality
ed envelope. NATIONAL MAILING. Box 19759- guaranteed Cail 1ol free 1-800-225-5800 for nfor-
RAS, Sen Dingo. CA 92115. maton kit,

MAKE in slactronics! Send SASE for Iree INVENTIONS., ideas, new products wanied! Indus-
starter kit! LAFAYETTE PUBLISHING, Depl 1-E, try presentation/national exposition. Call iree

Box 336, Lafayete. CA 94549,

1-800-528-6060. Canada, 1{800)528-6060. XB31.

ELECTRONIC
ASSEMBLY BUSINESS

Stan home spare e Investmen] knowledge of
experence ynnecessary BIG DEMAND assem-
Bing alectiomnc dewces s handied by proies-
DHonals. Unusual business cpportunty

FREE: Compiete (Nustealed lierature
AR Box 248
Walnut Creex Caiit 94597

BIG
pROFITS

EDUCATION & iNSTRUCTION

F.C.C. Commerclal Genersl Radiotelephone LI-
cense. Electromes home study. Fast. Inaxpensgive!
“Free” detains. COMMAND, D-176, Box 2223, San
Francisco, CA 94126,

JERROLD gated pulse gm g ,“‘_I;'mim wigrmation
packed pages coverng DI COnveTTaT OPera-
bon. InCludes introduction to Inmode SySlem $6 95,
ELEPHANT ELECTRONICS, Box 41365-J Phoe-
nix, AZ B5080. (602)581-1973.

REEL-TO-REEL TAPES

AMPEX prolessional senes open reel tape. 1800-o¢
2400C-1eet on T-inch reels Used once Case o 40,
£45.00. 10¥ x 3600 feel an cassettes available
MasterCard Visa. VALTECH ELECTRONICS. Box
6-RE. Richboro. PA 18954, {215) 322-4866

DO IT YOURSELF TV REPAIR

NEW...r ir any TV...easy Anyone can do it
wme‘ R SEARC!I. A1 Box 601BR Cobvilke. WA
99114,

LASERS

LASERS HE-Ne audw modulated with remote re-
celver commarclal surplus reacll-é 10 use
$179.95PP0. SASE lor ficahons, LES ELEC-
TRONICS CORP, F.O. Box 800276, Danas, TX
75380. (214)867-3272.

COMPUTER SOFTWARE

FCC Commercial General H_adlcle{aphone Licanse

Corme! nce Courge. 60 indivwdual lessons for
$89.50 ment plan. Rusulls guaranteed! Detais
e AMERICAN TECHNICAL INSTITUTE, Box

201, Cedar Mountamn, NC 28718

WwWww americanradiohistorv comm

WIN at casine hlackjack! Disk includes game, play
analyzern and powerful point counl system. Proves
itsell ort your machine. For IBM-PC (no graphics
card reg}bATﬂHI 8O0 (48K} XL/XE Specity. $19 95
BISONSOFT, Box 2135, Bloomingion, |N 47402
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CONNECTORS
ALL ARE 134" SPACING.

ANC VIDEO MODULATOR
FOR T.I. COMPUTER
TLe umunmbwwuuumtm

putarn Can be vaed wrth widen
A8 ywrich Channel 3 or 4 palectesn 1etch

2K 10 TURN
SUATETURN POT
s ik
08 EACH

BUZZER
o i
{f 4 voie
| TTL compabbee

DELTRDN MODEL QDI2MSL 7
Dual phus and menws £, agwn
Irarmar povte woply Can b wiet o1
26de @ | Samp INPUT gether
115 vac or 230 vac

Oparuie on 12 vet. Hdoh-ul Segram included g::m 235«.'-7?0”% ;""';w:?:‘ e
m CATF AVMOD WERE $10.00 AEDUCED TO S500 EACH | SPECIALPAKCE .. 51280 ench | $12.30 sach 10 for 311600
1 EDGE COMMECTOR SL21 ou
s g TS e 111 00 SPECIALS MICRO-CASSETTE MECHANISM PHOTO-FLASH
THsToca Comecron | ) AMP S0 VOLT NODES | Micro-cassatie tepe transport for CAPACITORS
18k, PO '::" Winr N0 N 04001 TAPE AND REEL standard MCla vu:r MC4as 170 v 330w Thiee s2e | i WIRE
T a0aE CoOmplCTON 100 for 5430 MWCIO-CASSetes athon, ST,
poiter kg WY B9 g8 escn [| 1000 for 330.00 Conaina: dove molor, bel _'M;u, ur-r': =c-uo LRETEE o AT P
19/08 EOGR COMRRECTON capsian pinch whesl and othwr k.' " zaery
SOLDER TaILI.C. componants, 3 1427 X 2 154" X 58 400 mt X0 L1 IR
2 uu:co;:: ou?&u CATS MCMEC 3300 aach 10 for $27.30 c.::r.: . . 2 (R 171 ¥ P
P 1y sosescn | ™ toomszive | COMPUTER RELAYS pivosagll THREE WIRE
A190 ECGE COMMECTOR 1000 tur $200.00 038 . e ¥ 18/] e 11.50 wach
PC atpe .58 each mgkaERS 10 AMP SOLID STATE [caveprcaon ' I F183ona K208 esch
CITO! CONTROL 3. 32 wic E-mi -
TRANSISTORS «SPECIAL PRICE. 2.000 ml 200 Yoo LOAD: |80 3¢ 10 ey, 't 3/ SPEAKER 7 CONDUCTOR
pooe. gm0 YRANSISTOR 134 5 bgh = sk 2w wew T ' b onvn RIBBON CABLE
M L) 1. AQD M. 80 ::r'-“ T
m 4 for $1.00 I trantitlo :w:?:»rm'“ [-30] §9.30 EACH 1o Fom $90.00 mw sl 5
answos i risorostirn | M0 ma v | ULTRAAMSATURE 4o magner =
i b 451 la.ﬁ:&wm 11,000 mu 18 Voc a3 YOC RELAY £ mearengcaars SN
o> e 3 LARGE QUANTITIES L, 250 FAT: aDooaze g T XD
L. o P :_o,n!m uil. ] Ve a gmrw\pum-uu.
TIP 123 E4 2834 raps %0 * 120 orewy SPRING LEVER i sisceo=2a
S e s o 0% accan TERMINALS Ak s
TRANSFORMERS | 48 KEY ASSEMBLY | Lo 1 vai | Wiess ~ wikiise | oo R ONRELASHIT U
FORCOMPUTEROR | 3 z33¢hn  Bm MINIATURE mranonsl, D -
b HOBBYIST S 00 ot M 8 VDC RELAY LT, 4'long X 12 din F
prnanes ¥ x84 hegh %50 Arums:‘!;mv x " L mmﬂ!’:uu:\ash
3 e tos
e TaTrse mel o o - $1.0D pEEUIALS . gﬁ"“" ﬁ Soaesto soaar nciomessen | or b:.:ﬂmms:‘ums
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PLANS AND KITS

CATALOG Hobbybroadcashng 750 MetersHarmy
CB: transmitters, amphters, aniennas. scramblers.
bugging devnces. morat PANAXIS, Box 130-F8, Par-
adise, CA 95969,

Hi-F| speaker sysiems. kits, aul) Speaker sysiems
and sreaker componants from the worlds finest
manufacturers For beginners and audiophites. Free
Boraturo A&S SPEAKERS. Box 7462R Denver.
CO B0207 {303)399-8609

VOICE dlsgulsars! Telephone bugs!?M bugs!
Other kris! stamped envelope: XANDI, Box
25467, Dept 60A. Tempe, AZ B5282

SAVE money. energyl Circuil makes batenes lasi
longer! Use i your owmn inventiond State of the an.
Almest anyone can build. Plans 510.00. WAYNE
KESSLER, Box 685, Plymoulh Meeting. PA 19462

CABLE TV COMVERTERS: Jerrold producls
include “Mew Jerrold TRI-MODE™, $B-3,
Hamlin, Dak VN-12. M-35-B, Zenith. and
more, UHF deluxe Il kis (quantity dis-
counis) 60 day warranly. Service convert-
ers sold here. For fast service COD orders
accepted. Send S_.A.S.E. (6D cents
postage) or call for Info. (312) 637-4408.
HIGGINS ELECTRONICS 5143-R W, Di-
versey, Chicago. IL 60639. No Hlineis or-
ders accepled.

STEREQ mmulator Plans, parts and PCB only $15
plus $2 shipping. DAVIS ELECTRONICS, Box
27552, Wes! Als, W1 53227

"DESCRAM

BLER PARTS!

We slock the exact paris. PC boerd and AC edaptor ko Radho Etecironca
Februaly 1984 sshicle on bukhng your own Cadle TV Descrambler.

*701 PARTS PACKAGE 52995
Includes @il the original reusior). CApaciors, deoden. ranbeions.
integraled CirCuily. COIS. IF transtormers (OO BKAN-K3ISS2AX X)

£702 " Y PC BORARD e 5 0l b b $12.95
Ongnal etched & drillod pik-screaned PC board uasd i the armcie

04" "ACADAPTOR ™ S0 - . o slih 51295
Oviginua (14 volts DC f T8Smal o adaptor used in the arbicle

S:P-E~C-1-A-L-=§
BOTH #701 & #702. Now 99
ALL THREE #701, #702 & #704 now>49

Add §2 50 sheppeng g handing — B4 30 for Canadan oders
We M ofigr Quantty Dracowunty on 3 oF mofe units

'FRE

Reprin of Racko Eloctromcy arncle (Fetruary 1984) on Buiding Your
Own CABLE TV DESCRAMSLER with any purChase of above,

S0-CHANNEL

CABLE % =
CONVERTER

WITH INTRARID REMOTE CONTROL

sc.sonconverten  69.95

Thisstirie o Samg corveriery W nalamaty Wy §119 03
o oty e Tl a1 8 coneerter NP Ry Lak I
i et o W i Full Sradicionir s WM ANTY

i i by Spaaema

Wl s i gl b e S R

Add $1.50 Shipgang and Handing
$4.50 on Canackan Ordery

- — ORDER

TOLL FREE
1-800-227-8529

intide MA 817595 8659

ST viSA. MASTERCARD or C.0.D.

JeW)
ELECTROMICS.IC.

8 Wilkins Dr.. Suite 207
Plalnville, MA_. 02762

CIACLE 65 ON FREE INFORMATION CARD

Wwww americanradiohistorvy comm

CB MODIFICATIONS

NCreas® Channels. range. Mivacy! We speciahize
in frequency axpanders, speech processors. FM

converiers, PLL & shider Ificks, how-t0 books.
plans, kits. Experl maik-in repairs & conversions.
18-page catalog $2. Cur 11th year!
BC INTERNATIDNAL. P.O. BOX 31500R
PHOENIX, AZ B5046

FREE 99-cent kits-audo. video, TV com-
puler pa%‘r 434 W. 4th 51 West IShp, NY
11795,

-CFIYSTAL radw sels, plans. parls, kits. csialog
$1.00 . MIDCO. 680 Norh Dixie Highway, Hol-
lywood, FL 23020,

Pay TV and Saleilite Descrambling

All New 6Ih Edition|

Mow over 100 pages of workng schematics,
Meory and ~hard™ indormation on ail the major
cable and over the awr scrambhng Systems
Schematcs and Theory for a¥ 4 satelile de-
scrambling systems used Currgntly HBO,
Ani-0, Fantasy, Extasy ol New sactions on

tal a0 codeng and bypassing. Insider
" o inciutded St the most complete
source of gescrambling info avaitable $14.95.
Satellte Systems Under $60C, $11.95. MDS
Handbook $10. Stun gun schemalics $5. En-
larged product catalog of PCs. kits and low
¢cost satellile equ)

Shejikl Electranics Corp., 1327R

Niagara 5t., Niagara Falls. NY
14303. COD's 716-284-2163

BUILD this five digit panet meter and squarne wavwe
generator ncluding an chms. capacitance and fre-
quency meter. Delaled inStnuchons $2.50 refunda-
bile phus 50 cenls BAGNALL ELECTRONICS 179
May. Farfiadd, CT 06430

DESCRAMBLER plans, new design decodes
gated sync suppiessed signals—newest pilotiess
method. Circuit boards, most parts from Radio
Shack. Delaled thecry, drawangs, schemahcs, -
structions $14.95 pius 52.00 shipping. DIRIJO
CORP., Box 212 L owell. NC 28098.

NEWT! Fiber optlc woice link. Send your voice over a
beam of ight wia an ophical fiber Compiets kit in-
cludes mi . speaker. fibgr, PCE'S and all
parts. Easily assembied Inirog offer — send
$34 95 to: FIBER SCIENCES, KIT-73A. PO Box
5355, Chatsworth, CA 91313-5355 CA resdents
add 6.5%.

PROM zapper kit. Eproms. Eeproms, and mor;
Stand alona, RS232. or grallel For information
s;gasto. ZAPPER. 6310 Fatterson, Caledoma. M|
4918

JERROLD Tri-mode add-on circull. PC board
{ayout, artwork. parts list and instruchions for inter-
tace in $8-3 or DIC 1 units - $12.00. ARUS
ELECTRONICS, PO Box 662, Chappaqua, NY
10514,

STEREQ TV ADAPTER KIT E converts any
TVVCR 10 recanve Ihe new siereo TV sound, Con-
1ains all parts PCE and instructions 1o build a quahty
stereo decoder. For addilional ynfgrmalion send
SASE o SOKOLOWKSI, Box 150, Elmont, NY
11003.

THIS IS A REGULAR CLASSIFIED AD WITH A

TINT BACKGROUND . To have your ad appear
like this one. there is a 25% premium.

THIS IS A BOLOFACE EXPANDED AD. If you
like this termat, request #. Your cost Is
£3.75 per word, plus 45% for the boidiace
and tint backgreund.

MASTERCARD AND VISA are now accepied
for payment of your advertising. Simply
comgplete the torm on the first page ol the
Market Cenler and we will bill,
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Mhis will be

:oming to you
vhen you

subscribe to
Radio-Electronics

HELPFUL
CONSTRUCTION
ARTICLES ...

Test Equipment

Hi-Fi Accessones
Telephone Accessories
Music Synthesizers
Computer Equipment
Autornotive Equipment
Intrudes Alarms-

Home & Car
Video Accessories

NEWS ON NEW
TECHNOLOGY
Computers
Microprocessors
Satelite TV
Teletext
Automotive Electronics
Speech Syntheswzers
IC Applications

FASCINATING
“HOwW TO DO IT”
ARTICLES...
Build Your Own
Projects
Make Your Own PC
Boards
Wiring Techniques
Soid and
Desoldering
Design and Prototyping

“QSJM ma

— BUILD A
a l ~ SECURITY SYSTEM
i " FOR YOUR HOME

TECHMOLOGY - winEQ - STEAEQ - COMPUTERS - SERVICE

BUILD THIS SATELLITE TV RECEIVER
Geeat performance for under S100

L4
HOW TO COMBAT EMI " -
Electromagnebc interferonce -
can be slopped! i

DONT LET HEAT
DESTRDY YOUR

PROJECTS S
Well show you how  Sg
10 keep things cool

BUILD R-E's DELUXE

VIDEO TITLER
For professwondal-quplity wieotapes

DIGITAL C's
How 1o use multivibralors

n your SosKns

HOW TO SERVICE CD PLAYERS

A trodbleshrooling yuide
PLUS:
* New cokunn: Ask R-E % Cosmavreaihoest
# Robotics % Service Chni: * PC Servce
* Antique Rackos & State.Of.Sobd.State

Radio-Electronics covers all
aspects of the tast moving
electronics field.. featuring

COMPUTERS e VIDEO e STEREO

TECHNOLOGY e SERVICE
COMMUNICATIONS e PROJECTS

Get it all!

Subscribe today to Radio-Electronics! Don't miss a single

* HOW YOU AND THE COMPUTER
CAN BE FRIENDS...

Getting Started
Programs. Circuit
Desgn. Games
AD-DVA interfacing
Peripheral Equipment

* NEW A{DIO DIMENSIONS

FOR YOUR PLEASURE...
Nodse-Reduction Devices
Haw to Connect that

Extra Add-On
Hi-Fi Accessories
MNew Technology

* TV WONDERS FOR YOUR

FUTURE...
Latest Receivers and
Circuits
The Home Entertainment
Center
Projection TV
Satellite TV Receivers
Jack Darr's Monthly
Service Clink:
Service Problems and
Solutions

* REG{LAR MONTHLY FEATURES

DESIGNERS NOTEBOOK
by Robert Grossblatt
HOBBY CORMER
by "Doc” Savage, K45DS
STATE-OF-SOLID-STATE
by Bob Scott
WHAT'S NEWS, new
products. sterea news
and NEW IDEAS, STEREO
PRODUCTS, NEW
COMPUTER PRODUCTS
FOR HOME/JOB and
MUCH MORE!

issue and...see subscription card in back of this issue for big savings.

When you select one of the subscription offers listed on the handy coupon—you’ll be
assured of having your copy reserved, even it it sells out on the newsstand. Make sure
you get all the excitement in every issue of Radio-Electronics. @very month, by filling in

and mailing your subscripton card today.
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HMGT VLR O Z0rHEMORHLM E, - il
RS B (ewesst S e O SITITHIES, SIS
HMA TEAL il I
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1128180 1M07201 (150N Sy 5
Toegaals - 1B $5538.4  [150neiSw) L2,
41798700 ZETVAA2T (OO Sy ) V%A
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[11] 194 1.0 MHz c“Tlﬂum 10 MKy 19 -,nm ',: : o g of weew Pt Scheoriiey ([Boa typacsl il
POST 204 oz irm L k] 4 R TA 29 PALS07 17 - o st frep i of
BORS z4% A5C02 (CMOS5 12 18 L Ll L. 2.0 1.9% T80 i n CMOS vary ow POWS conpumphon, Tupenor liies
sOR7 2 169 95 807 " a7 11aE 2097152 195 Calacs b » TRy, s eryroved AR dreve
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PARTIAL LISTING ONLY — CALL FORAFREE CATALOG
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apas 198 FACE) 195 7473 3 1 113 RL ] 5] IM33 119 Cadoss k :
ADAS 1] 74CHE 149 TATA 33 Ta192 ™ LA)35 1.40 CaA0 "
4Da7 s 74€ ” 7478 A TAIM4 5 Wed36 175 cadoEZ M
aes ;m 7acieo 575 Ml 7ave B o 7 IC SOCKETS US337K 395 CAJS6 88
4080 Fr ] 728C1B1 235 7483 50 7eA97 75 USIMX 1% CAMAS 198
2051 » A1 1 5 5% w135 b PIN us733 $9 canEi W
052 . F4C183 B3 7485 35 21 13% 15 PIN 4 oS LMIA0 see7800  CAJI4d 129
ADS3 FACIE 1.9 748% 218 74146 11 LMISOT 460 CAlisn 119
219 74c191 149 7490 3 amr 128 s S MO 1%
4060 7ac1a3 149 7492 50 Tal4a 185 \asG M MCl0 89
4088 7ac211 178 7493 35 7449 195 LF3s? " MCIET 1%
4069 "W Faciap 1409 455 55 Faz251 .75 LM IS8 L1 ] LMI%00 48
e 59 74C244 199 7497 A78  74les 135 LM 330 B uslsey "
4077 2 TACIT4 138 74100 229 I 1M ) LMINE 1% eIl 236
4081 a2 FACHL 1896 74121 29 TATTH In N BT 19 LM3IA5 " LEINIE 11
4085 5 TACSIY 895 7443 A8 T4} &5 £7.30L01 RTAN LM393 A mcapla A
A0RE EL) TACTIT A5 74115 a8 TadEE % FN o LMIS4H 450 MCagee 399
4051 43 T4C92T 4 49 Jar41 5% 9358 F 1) L] a3 TLA94 420 ACHAM 138
4094 49 TACHI) &9 7414 B#5 %602 . N [ TLa97 335 MCAISE r
14411  5.95% 7aced 795 74144 195 37 29 PIN 0 MESSS 29 LIS1MO0 188
14412 885 8OCS? 8% 74145 60 98302 195 PIN 0 NESSE ds 75407 1ay
1.0 MESSE 129 RIS 1.9
135 NESE4 1% 75150 19%
148 LMSG6S L ] TH154 19
EDBECARD CONMECTORS 36 PIM CENTRONMIGS R LM S e T3 1oy e
100 PIN BT @100 125 39S Mank cALL NES7O 295 75451 »
100 PIN WW 100 125 498 IDCI IS MIBBON CABLE (S, 1T NESSG 250 75482 »
£ MNAT M PAC 10 198 CENDS SOLDER CUP 49 CALL MESST M TN T
0w ST APPE 100 2% FEMALY L7140 T TSTT 1.9
“ mNE D A58 v o8 IDC UG/ MIBBON CANLE 133 ueT13 i Haw "
a4 PN WW  §TD 56 aas CENIAPC AT ANOLE PC MOUNT 4 9% H.Y0-6 CAN. K.TO.3. T.T0 220
DIP COMNEGTORS = Ju
e =t uN
COWTALTS | A -
SEMCRPTION ONDEX By . TiooiTazeisza e ng 11 | 1NT59 25 aNZ? »”
— n j 8 114 [ 18 (20 | 22 ga L eo T INAT4N t: 1 g aN2Y .
UABMUTY TOOLED | | A [LTIN 1NADO04 101 AN3D »
. STICsgcxaTs | AUVOATOST (62 | 78 n7|1m||.n|on[|.u|7_lr|u|! o ! "a;:z 25 an3? ,1:
uuuxwo | AMPGATwavww (1.30 |1.80 |210 |2.4¢ (280 (280 (398 (370 [8.40 m :su“ » MCT-8 128
COMPORENT CARRIES | | = — el ] o i S
Fori KCax (AP | 59| 6% (99 | 0s | 28 (99 (100|140 = = Nz222 P 2N 10
{Di® HEADIRS) - =S - . P_I_QL' PaI222 0 2wason n
wmcm [ owax | |9 | |v.281 |2.96 2N 2905 50 »
Dt PLUBS (WX T T U i o ESR N0 .
FOR CROERING (NS FHUC TIONS SEE [ SUBMMIA TURE BECCHW ALGAT P I 055 73 INGOAS L
9 ™

 D-SUBMINIATURE

LED DISPLAYS

| =

DERCRIFTION DROER &Y — FND.357(1391  COM CATWODE JSI° 125

= [0 Jwlw[xn]w ENDSO05031  COM CATHODE ::“ 1a3

[ | Dlae | T8 s 0! 24| 1} FNDALHSI0I  COM ANOOL “ tag

SOLDER CUP | — = = s s many TX COM ANODE ¢ 9%

£ _FEMALE | DA ! ] 150238 403 MAN 74 COM CATHODE 3" 9

AIIMT ANGLS | SALE | DEaxPm | 130 199185 MO R MAN 83540 oM CATHODE &~  13%

L] R | PEMALE [ -y 58! 20017 TiL.N3y gg: CATHODE 4:",_ 45

¥ | o — - v HELORY. TR0 CATHODE 129

WinTwRar okl | DEaFWW | 168 EX LA T -~ —"""‘"—““"‘“}—- st 4n? WEX W LOGIC I~ 995

i FEMALE | DExxivW | 278 4.995; '\ HPLORT TIAD 4a7 HEX W LOGIC 390" 795

mALE | oussr | 278 FEL LN T omIrs e m——

MBBON CAMLE | FEMALE | IDAx:S 292] 43D ETS —_— DIFFUSEIJ LEDS 99 100-Up
T} L i 3 MBS NED TR e 3
| woops | WETAL | muOObxx | 1 18] 30 JOMBG GREEN TN 14 Az
= - GREY | HOODEx ) b B . JUMBO YELLOW LLE™ 14 12
CROERPG INSTRUNG INSERT THE MURMEBER OF CONTACTS N THE POSITION MOUNTING HDW T "0 M
MAREED wx™ OF THE A BY PAAT NUMBER LISTED MM NED ™ 10 o

EXAMPLE A 15218 AIGHT ANGLE MALE PC SOLDER WOULL D BE DArsPA

MOUMTING HARDWARE $1.00

SWITCHES

=0T MiN: TDGGLE ON DN 116
DroY wuNI TOGGLE ON ON 180
oot wiNi TOGGLE ON OFF ON 1.7
AT MINI PUSHBUTTON MO m
»
43
%

10C CONMECTORS

BT MINI PUSHBUTTON M C,
Arat TOGGLUE ON OFF
BCD QUTPUT 10 POSITION 4 PIN Dip 1

T
DESCMIFNON ORDER BY
SADER HLADER | 10HasE

RIGHT A_N_b_u SOLOEM HEADER | 10OHaxSR DIP s“ITcHEs
W HEADE R | 1DHanw
e A T e 4 POSITION [
_ RIGHT ANGLE wivE HEADER | IoHaxWR 5 POSITION t: ;2::::8: »
IBSON HEADER SOCK | Vosax | & FOSITION 20 10 POSIFION .
__RIBBON MEADER DM
AIBBON EDGI CARD | 'OExs

RIBBDN CABLE

MNGLE COLON | COLOR CODED 1
Dear Mr. Rose onmm!_} Vi T

w1 13
i HARD TI_:! FIND I teel compelled to commend you and your peopis  [JEENRLE | ie6 | % [ 2n] »
SNAPABLE H“DE.S tor the pleasant, polite, willingness tohelp and 1% 2% | 250 | A8 | s40 e
CAN BE SNAPPED APANT TO Py profestlonal attitude you have diaplaysd In S8 3w | 0 | 850 [/}
WA KE ANY 5IZE HEADE A, these timen It i indeed refrwahing todeal witha 4| a0 | M =
LR s SPALED N company whose staff consists of people of this A ' ave | 78 5
140 STAAIGHY LEAD = caliber, My friends and associites slll most 1| sa0 | V07 b
740 EYRAKLT LEAD certainly be doing buskness with you again. 72| 840 | 130 2
340N R RIG HIZANGLE Sincerwly, Kicholaa Chabra | 780 &
CALL FOR VOLUME QUOTES ©COPYRIGHT 1386 JDR MICRODEVICES -
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ORDER TOLL FREE 800-538-5000

BARGAIN HUHTEHS cnn"“ PAGE WIRE WRAP WIRE WIRE WRAP PROTOTYPE CARDS

ATTE“SO H musEn s' PRECUT ASSORTMENT FR-2 EPOXY GLASS LAMINATE

N ASSORTED COLORS 327.50 WITH GOLD PLATED EDGE-CARD FINGERS
10 MB [{ARD DISK SYSTEM $349

1 00w ’."',.0:. &8”, 70"
* SHOCK MOUNTEO FOH80 Gs—
IDEAL FOR Ponma ]
« MMI M Mmzfg. EIGHT. Z5gfts ACCESS
tLE

« INCLW CONTR R. CAHLES:
& INSTR ONS iR IBM LS
& ;

100 fwey S0 DS T8 jaar W71
500 1eer W11 1000 tew B3 95

Proase specily color
Bius, Black. Yellow or Red

1BM_PR2

EMI FILTER

= MAMNUFACTURED

IBM

BOTH CARDE NAVE SILK SCREENED LEGENDS
AND [CLUOES WOUNTING BRACKET

$4.95

5 | . Low COST L
WIRELESS KEYBOARD = S129 [ iEsiume, 0 s WOSSSmesiito: 53
CHE : S-100
« MADE BY cﬂemw FOR IBM PC lms EQ&LE:E COROS S e s oroiras itas
- OPERATES A0 FEET FROM COMPUTER Tk g e B st womzonTaLBus . 2180
= INFRARE jﬂ.fpn P e INGCLUDED Ll h‘&‘:ﬁ&'}‘;‘ RID4 ) =t F100-8  MNGLE FOIL PADS FIR MOLE 2278
MUFFIN FANS APPLE
HURRYZQUARTITHES PRE LIMITED! ('l o oo~ hon i tegs I isey | Bl ioirasE s il

14T 10 ETRY 1498
310 50 MASUSHITA

SPECIALS END '8/31/86
SOCKET-WRAPI.D.™

= SUPS OVER WIRE WRLAP pinE |g=

- IOEMTIFIES PIN NUMBE NS ON WRAF
SIDE OF BOARD ]'5
- CANWRITE ON PLASTIC, SUCHAS IC v 8=
PiMS FARTH PFCW_OF PRICE @™
195 g
.-
-
-
[ L]
.ﬂ.

o s

PHO0-4 HHGLE FOIL FADS PER HOLE 11 00
FOR AFPLE lla AUX SLOT L

FRAME STYLE
TRANSFORMERS

SWITCHING POWER SUPPLIES
P3-16M $89.985 =

» FOR 1M PC AT COMPA THEBLE

* 1M WATTS
B P ISA CIIY FAIA  PRARM
SV @ SA -1V IR A
= OMIE YEAR WARRAMTY ="

PS-IBM-150  $99.85
- FOR IBm PC-AT COMPATIBLE
= 150 WATTS
LI P EIA AV IR 1BA
IV & 34, 5V 8 BA M
= OME YEAR WARRANTY

126v AC CT
116V AC ET
Y24v AC CT
IS IVACCT

25PIN D-SUB
GENDER

154
195
(B 2]
1.9
1.9
1.9
1.9
1.9

CHANGERS %
$7.95

40 4 1
PLEASE ORDER BY NUMBI R OF
PACKAGES (PCK_ OF1

GAPACITORS DATARASE EPROM ERASER  $34.95 4
« ERASES 7 1N 10 MINUTES P3-130 $39.95
TANTALUM . COMPACT.NO DAAWER ———; -+ 130 WATYE
ey 38 & kTt  THIN METAL SHUTTER w + SWITCH ON REAR
PREVEMTS UV UGHT = FOR USE M OTHER IBM

FROM ESCAPING - TYPE MACHINES
B0 DAY WARMANTY

P3-A $45.95

« USE TOMIWER APPLE TYPl

Ya WATT RESISTORS

A% CARBON FILM ALL STANDARD VALUES
FROM 1 OHM TO 10 MEG. OHM

SYETEMS
10 PCH  wrve whe 100 PCS mvve vk X T Y ORT T FLTY
50 PCY  move b m 1000 PCE wr= whe $18 v I‘.-IW‘

= APPLE POWER CONNICTOR

PS-3PL200 £49.95
RV INA 1TV 15A
SVPIA VIR 1A

+ UL APPROVED
« ALUMINUM ENELD SURE

BOOKSey STEVE CIARCIA

BILD YOUR Ol
IBO COMPUTER [LLE )

CIRCUIT CELLAR VDL 1 (1 X
CIRCAHT CELLAR VOL 2 HE"
CIRCWHT CELLAR vOL w1
CIMCWHT CELLAR VOL 4 w1
CIRCUIT CELLAR v B 1M9.9%

LITHIUM BATTERY

Al D N CLOCE CECOATE

RESISTOR NETWORKS
SIP 10 PIN 9 RESISTOR 69
SIP 8 PIN 7 RESISTOR 59
(o114 16 PIN A RESISTOR  1.09
DIP 16 PIN 1S RESISTOR 1.09
(311 14 PIN 7 RESISTOR 99
14 MIN 13 RESISTOR

MICROCOMPUTER
HAROWARE WANDBOOK
FROM ELCOMP  $14.95

OVERBOO PAGES OF DATA SHEETE
DN THE MOST COMMOMLY USED
1ICa INCLUDES TTL CMGOS, T4LE300,
MEMONY, CFUe. MPU SUPPORT.

AND MUCH WORE!

NEW EDITION!

SPECIALS ON BYPASS CAPACITORS
.01 A CERAMIC DISC 100/35.00
01 A MONDLITHIC 100/310.00
1 {1 CERAMIC DISC 100/86.50
1 MONDLITHIC 100/312.50

frermaumon] ne [renmmar [ ne  [minoive mo}
STRIMSE  |[POINTS | STRIP(} |POINTS | POSTS

1 o0 ] . )
- 1 o0 | - (X}

1986
IC MASTER

[ z V%o z_ [vm

[5.93 2048 4 400 7 | v2eo | a3 |2ass | THE INDUSTRY $TANDARD
u.l-s.oﬁ e ;'m [ = :'iim_l a }'z_t_ﬁ | SVDLTRATTENY o306

[amma9as” | 7 |70 | & EE TR E T N e —— BATTENT HOLDER  81.49 3129.95

8 VISIT DUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE
g - - HOURS: M-¥W-F. 9-6 TU-TH. 9-9 SAT.9-5
o Jm M d PLEASE USE YOUR CUSTOMER NUMBER WHEN DRDERING
6 Icro eVIceS TERME wmllom For shipping nd hundiew nchale K150 ke UPS.
& 1224 S. Bascom Avenue, San Jose, CA 95128 mﬁmﬂ“?_%w;ﬁ,mr,%m
w Toll Free 800-538-5000 » {408) 995-5430 s S T .;::meuru o m;..m-:u:m -'f’.‘:".:n‘;;
g FAX (408) 275-8415 ¢ Telex 171-110 eiare Ao 18 e s 13 s e
g [ COPYRIGHT 1986 JDR MICRAODEVICES

THE 2O MCAGDEVICES LOGO 1S A REGISTERED TRAODEMARK OF JOR MRCRODEVICES JOR INSTRUMENTE AND JON MBCROM vICES ARE TRADE MaRxS OF J0M SCRODIVCEE

BM A TRADEMARR OF (NTEANATIOMAL BUSINESS MACHINES APFLE 15 A TRADE wane OF APPLE COMPUTER

98

CIRCLE 180 ON FREE INFORMATION CARD

WWWW americanradiohistory comm


www.americanradiohistory.com

PARTIALLISTING ONLY — CALLFORAFREE CATALOG

DISK DRIVES .
FOR APPLE COMPUTERS IIZEIEEHEE@:FGIHSLSE F .}u.mi.' JLSVMTGH auEEs __sdédd
; X  GONMECTS T PRINTERS 10 ONE 120 CPS DOT MATRIX PRINTER

EPROM PIDS"'H“ $58.95 + ALL LINE B SWITCHES

= HIGHQUALITY ROTARY SWATCH MOUNTED

IP'150 = ] & .1 . ggl:)'::omac‘ri
399.95 3 ] = STURDY ME TAL £ NCLOSURE

= Vi HT. DIRECT DRIVE
= 100% APPLE COmP i TIBLE
= SIX MONTH WARRANTY

1

™ MLICATE OR BURAN ANY }
BAL-500 - ARY 10 USE MENUBRIVEN MITERRF Conmoas L U TR MODEL
$129.95 _ -:t?;gd‘::’ﬁ.ou i SMTCN-38 05232 sémal 03 0oL $ 1 69'95

2732 2712A, 2704 ANDY
= TEAC MECHANIZM.DIRECT ORIVE = HiGH BPEED WRITE 41 GORITHM « EPSON/IBEM COMPATIRLE

= 150% APPLE COMPATIBLE = LID iNENCATORS FOS ACTIVITY M a
= FULL ONE YEAR WA RRANTY . Ngg!rtnnn POWEN SUPPLY FnllTEl BUFFERS S WIRE PRINTHEAD
T ety ommnsonomenane [l docrsmomecnonay socou
* 10AND ALONE DESIGN, WORK WATH ANY * FRICTION AND TRACTOR FEED
c é«' o + PROPORTIONAL SPACING
* ALL + CENTROMCS PARALLEL INTERFACE
MIMORY CHE ﬁn«uc AFARILITY
AP-135 16K RAMCARD $39.95 > - SCHARACTER SET5 AND GRaPHICS
SP120F  PARALLEL  $139.95 W & roor aw mawren casis $9 5

s = 4% UPGRADABLE TO T56M

1 29 95 B iNCicRToulEn OF DATA REPLACEMENT RIBBON CARTRDGE  F1e08
IN BUFFER

. nlnlc‘r l(MClI(Nt FOn APPu

,,;MMN.“M Ny “ 8!'120;1 IIDS'¢:33 SERIAL $159.95 5Ys” FLOPPY DISK DRIVES
\‘5\1 - EHPAND YGUW 835 ABSLE 10 :rg:tt’tcrml.: BAUG RATES, FROM M Rl e |
nﬁ\g‘»\ - A e - 8 13.200B8 mnwwummmmmuu»
s T i ARG e EARs SP110P  PAMALLEL  $248.85 [l ToN00n o0 oo o o e S35
Mlc535 - R EA + SN UPGAADABLE TO $120 NP2 FOR Ry
“. 4 5?0‘5“22“;““‘ OF u&‘g 1 “é.ﬂ""'.fs“ QUME QT-142 % W7 DR-DO FOR IR
] A 1IPLAYS AM L] I
/|l 1 TEST Cano S Wb I B FLOPPY DISK DRIVES
=38 ADO OMN D15K OMIVE ‘l 1N BU ? FO 100-8 5500 5450 EQOUNV [ X ]
I OOUELC DD 200K BYTE STORAGE ' - MEAT T e an T e S e S sl
*Nigpeianty Dae v G T BoCTenr DISK DRIVE ACCESSORIES
= FLILL UN( T!Al WANRANMTY mSP(CIIImTIDN LA MLFAL

TEAC MAINTEMNAMNCE MANUAL
f oy « QUICKLY TESTS MANY COMMGN g i HT MOUNTING HARDWARE
g ICs MOUNTING NAILE FOR 1BM AT
=4 » THEPLAYE PASE DR FAIL 3 ¥~ pOWER CABLE FOA B'4™ FDO3
In-ac r F + ONEL YTAR WARRANTY - $%" FOD FOWER CONNECTORS
[ - TESTS 4000 TERIER CWOS, :

31 39.95 T4HC TEAILS CO s,
=1 Blc COMPATHELE. 7400 1A, T3 T4 2 140
KEADY (L} W HIFLDED
Esz..‘.;kﬁ Beglbha 1ok $20.95]] NASHUA DISKETTES DEALS
*EAST RELABLE SIMLINE DIRECT 3008 MODEM 0 5% SOFT SECTOR
= MK MONTH WARRANTY FOR APPLE OR 18M DS/DD WITH HUB RINGS

DISK DRIVE ACCESSORIES [l "7 < morsom $990 690 590

e T A . a, BOXOF10  BULKOTT S  sutx OTY 730 TEACIEESIE T [ANDON TH100.2
w:g;g{umm mamvrs - e NASHUA DigmeTTES WERE JUOGED
e e ARl SRR N, DISK DRIVE ENCLDSURES
o A ey (AL Ca-APPLE 2495
COMPARY D & ] i
1 + ICC APPAOVED
KB 1000 s79.95 + BELL 3YSTEMS 103 COMPA THILE APPLE TYPE CABINET WAOLT FOAWWIR S0Pe ¥
CASE WITH KEYBOARD » WPCLUDK B AC ADAFTOR CAB-1FNS 55095
FOR APPLE TYPE MOTHERBCOARD :31'::1:‘:.-?'&;”““ DISKETTES PUAL ot 14 BEKOR CABIMET w: FOWER TUPWLY
= USER DEFINED FUNCTION KLYE g u'l.uts 895
" NUMERIC AEveaD WiTH CABLE FOR APPLE lic 1495 H;SEDU:J r5T fa et B BT TR -
« CAPS LoCE + AUTO REFEAT NMOIr DS/ QUAD SOFT CAR-2370 wATCAL $209.99
Jo's‘"c! Ch-ag) s? 85 L R D5 HD FOR AT X Dk 5o e I CARSSIT W/ POMER TUPWLY
FOR ATARI 400. 500 17600, NASHUA 8" CAB-2FH3 o Soinet Fv gt T
al VIC 2084 AND APFLE 119 ™ EOY 5500 50FT DuaL Fuis WY m-urw FOWER SUPPLY
A y ™ FO2D D%./00 SGFT
%- ' DISKFILE NASHUA 3.5"
WOLDS 70 Ba- DVSKETTES w1888 147 55/00 FOR MAC

g VERBATIM 51"
$895 s VM D ssxmso;. (P51

v 0500 50 29 84
KE'B“‘R“"F “335 vzﬁon 5$5/D0 10 SECTDA HARD :z:.n

= MEPLACEMENT FQOR APPLE I
KEYAOARTH
» CAPE LOCK KEY, AUTO.REPEAT
. Dnt WEY ENTRY OF BASIC
OR CP/M COMMANDS

TEST EOUIPMENT FROM JDR INSTRUMENTS
DIBITAL MULTIMETER PEN DPFM-1000 $5a 95

AUTO RANGING. POLARITY AND DECIMAL!

3.8° DISKFILE vowns 4o $0 Y LARGE 3.5 DIGIT
sPLAY

POWER STRIP 3 '33'?1:2‘;&.2‘:’:'3@
EXTEMDER . UL APPROVED i %‘Nﬂiﬂumg}l CON-
EMDER CARDS . ':%15'4'5“-“" $‘| 2.95 S ArTe
IBM-PC $45.¢0 X | » OVEALOAD PROTEC-
IBM-AT $68.00 1098908 o

APPLE |I, $45.00 - 20MHz DUAL TRACE QSCELLOSCOPE MODEL 2000 $389.00
APPLE lle $45.00 35MHz DUAL TRACE OSCILLDSCOPE  MDDEL 3500  $549.00

MULTIBUS $86.00 FOR MORE INFORMATYION ON T HE OSCILLOSCOPES. CALL US FOR sREE PRODUCT BRIEFE

CALL FOR VOLUME QUOTES © COPYRIGHT 1386 JOR MICRODEVICES
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BUILD A COMPLETE 256K XT SYSTEM—$717

SERGATE ST-225 20MB HARD DISK SYSTEM
INCLUDES HALF LENGTH HD
CONTROLLER. CABLES. MOUNT, 449 0 0
ING HARDWARE AND INSTRUE
TIONS. ALL DRIVES ARE PRE
TESTED ANG COME WITHA ONE
YEAR WARRANTY.
AT COMPATIBLE : .
MOTHERBOARD ‘
« 4 77 WM 3088 CPU. OPTIDNAL
MO47 CO.PAOCESRON
»BEXFANSION SLOTS
= OW WAM INSTALLED, EAPANOARLE
TO &4CK ON-COARD MEMONY ¥ »
» ALL 1C2 $OCKETED HIOHMEST ) i
auAauTY PC acanl i| TR
= ACCEPTS 2784 OR X712 ADMS Y T
PRO-BIOS  $29.95 ¥ ._.-L.....A.f .
IBM COMPATIBLE INTERFAGE CARDS
ALL WITH A ONE YEAR WARRANTY
MULTI 1/0 FLOPPY CARO $129.95
PERFECT FOR THE 680K MOTHERBOARD
+ 2DMIVE FLOPPY CHSH CONTROLLEA
= 1 S22 SERIAL PORT: OPTIDNAL 2nd
SERIAL PFORT
= FARALLEL PRINTER FORT
= GAME PORT
= CLOCHACALENDAR
= S0F TWank CLOCH UTILITIES.
RAMDISK, 4FOOLER
OPTIONAL SERIAL POAT 1500
MULTIFUNCTION CARD $119.95
ALL THE FEATURES OF ASTS 8 PACK PLUS AT HALF THE PRICE
CLOCK CALENDAR
= [ JpaK RAM
= SERIAL POAT
* PaRALLEL PORT
= GAME PORT
+ SOFTWARE INCLUDED
PRINTER CABMLE Ll

COLOR GRAPHICS ADAPTOR

$99.95
FULLY COMPATIBLE WiTH IBM COLOR CARD

 AWVIDID INTERFACES: AGR.
COMPOSITE COLOR. H1 RES
COMPISITE MONOCHROME
CONNECTOR $OR RF MODULATOR

+« COLOR GRAPHICS mODE_ 320 ¢ 200

» MOND GRAPHICS MOCE $40 x 200

+ LIGHT PEN INTERFACE

MONOCHROME GRAPHICS CARO $119.95

FULLY COMPATIBLE W/IBM MONOCHROME ADAPTOA & HERCINLES GRAPHICS
P = LOTLS COMPaTIBLE
* TEXT MODE 3= 2%
+« GRAPHICS MOOE: 720 1 Ml
= FARALLEL PRINTER INTEAFACE
- OPTIONAL SERLAL FORT #1945

MONOCHROME AOAPTOR

ANOTHER FANTASTIC YALUE FROM JORY
« 1BM COMPATIBLE TTL OUTPUT « 720 m 350 MIREL DIMLAY
PLEASE NOTE. YIS CARD WILL NOT AUN LOTUS oupmcs AND DOES NOT INCLUDE &

FLOPPY OISK ORIVE AOAPTOR $49.95

- INTERFACES UP TO 4 STANDARD
FOD1 10 185 PC OR COMPATIBLES

= INCLUDES CABLE FOR TWO
INTERNAL DRIVES

$49.95

CRT MONITORS FOR ALL APPLICATIONS

L=

ot ot CEIERSYEIEMS

« 1B COMMFATRELE TTL WL
» VI~ NOM GLAME SCREEN
» 273 GAGEM PHOSPHDRUS
» VERY HIGH RESOLUTION
I8 Mscr RARDWIDTH

-Wrummumm .lo’n'l!biotm,(
* 147 SCAEEN
= 16 TRUE COLONS
.nmm = BT AL ALHO Am P
» AESCAUTION = 340 . 202 » ML TEAR WARRANTY

* Foren DOT PITCH 1100 LNES rCENTERI
v CABLE FOR 180 PC LD LMRIE VRSN 1100

$299.95 $169.95 $99.95

BUILD YOUR DWN 256K MONITOR STRND
e

KT COMPATIBLE SYSTEM

XT MOTHERBOARD $158.85
PRD-BI0S $29.85
256K RAM $26.55
130 WATY POWER SUPPLY $89.95
FLIP-TOP CASE $49.85
OKM-2000 KEYBOARD $79.85
Y HEIGHT QUME DRIVE  §79.85
FLOPPY DISK CONTROLLER $49.95
MONOCHROME ADAPTOR  $49.95
MONOCHROME MONITOR  §98.95

TOTAL: $716.10

cnm‘l?mcs
- BHIELDEO0 Cal g “.“

IBM STYLE
COMPUTER CASE
AN ATTRACTIVE STEEL CASE
WITH A HINGED LID FITS THE
POPULAR PC/XT COMPATIBLE
MOTHERBOARDS

= SwITCH CUT-OUT om 5IDE FOR PE/XT
$TYLE POWER SUPPLY

= CUT OUT FOR & EXPANSION SLOTS

= Al HARDWARE INCLUDED

$49.95

IBM COMPATIBLE KEYBOARDS
OKM-2000  $79.95 IBM-5151  $99.95

= "SI ETYLE WEYBOARD = REMLACEMENT FON K EVTRONICE
= FURLY 1T COMPATIBLE LR
AEDEITATURINOICATORS FORCAFE L = SEFARATE CURSOR Ik NUM] A
MUMBER LOCK WEYPaAD
»JANEY — SAME LAYOUT AR = CAPELOCH & NUMBES LDCH
1804 PCrXT MEYROARD ANDICATORS
= IMPROVED KE¥BOAAD LAVOUT

DISK DRIVES

. ls):mnnn DBI7 sOR EMTEAMAL Il“uuu 1’M50_2
= AUNKRQUAD DENMTY DaivES
WHEN USLE wiTH H ORMAT $89 95
[ ]

7]
@ EASYDATA 1200 BAUD MODEM FOR IBM « % MT DS/DD
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Radio fhaek Parts Plaee’

THE BUILDER'S STORE! OVER 1000 COMPONENTS IN STOCK

Top-Quality Capacitors ¢y Electronics Books ; | NEW! REPLACE-A- CELLS"
Tanalums, IC pin spacing. 20% tolerance. e (2) \ Rechargeable
WE ] WiC Cat Ho Each = Nickel-Cadmiums
[ ¥ 2rza432 o =
D47 ﬁ g;g ::%“.\ :g o The 1as1 wiy to
10
22 as 7721435 59 n ) . ' e tIve
10 18 27014 S i ¥ - cells in cordless
22 i ] 2721437 » tools. applisnces
High-"Q" Ceramics. Moistureproof coafing and telephones
oF WvDC Cat o Prg of 2 {1) Semiconductor Reference Guide. "Sub’
o % T % listing plus data on Radio Shack devices. us- | How you denthave o pay sky h'ghc‘fmm Ly
a7 50 212421 3% trated. 254 pages. #276-4009 .- 3.0 | o e ENERCELLS It Jou | i
i % 212129 2 2) Getiing Started In Eecironics, By Forrest | Fad% Shack ENERCELLS ler you replace only 1
220 — 2re1zd ol hll‘l‘l! Ill.. asy-to-undarstand “hands on” intro) | DRd cells and use the goad ones. They'ra svailabie
470 50 272128 3% Leam a8 you buik:lf 128 pages. #276-5003, 2.49 In two popular sizas and have scider tabs for easy
uF WL Cat_Ho Prg of 2 13) Times IC Mini-Notebook. By Mims Laar to | SeAnecton Also great I'olr making your own re-
o o a o use 555/558 timer Cs. 32 pages, #276-5010, 99¢ | Chargeablo battary packs -
or 500 gn-nan a: Op Amp Mini-Nolebogk. By Mlmln.': Over 40 Type | Volls | AmP Hour | Car Ko | Pkg of 2
05 50 T2.134 bt clgver CIrcuits usi pular op am ssuchas | [SubC | 125 11 2319 589
R b ) e e T der e | bl R S B
4000-Series sSpeech Synthesis Chlps You Rang, Sir?
CMOS ICs e
/ . @ (5)
With Pin-Out, Specs " - l'.'lkh""ﬂ' 1 s
T (] I B ¢
s vl b e L AL Il @12 vDC Elecironic  Chime.  Melody:
Ouad 24nput NOR Gate 001 | 276240 9 CT5255-AL2 Taxt-to-Speech iC. 40-pin device IC and mink-speaker combo produce a
Ouad 2mput HAND Gate | 4011 | 276:2411 n translates standard ASCI into conirgl data for | disinctive  “ding-dong™ oulpul # 75 dB.
Dual Type-D ap Fiog 4013 2M-2412 119 ;yn{t)ges:z:izbdgu With réara F278-1786, 16,95 227301 . 8.95
FD258 paech Synihesis C. 28-pin | (5) PullingJCominuoul Piezo Burrer. Gwm far
mc:mmr m; ;Kgﬂ; ‘;: MOS LS| device uses a siored program 1o | alarms, vehicle bacl;)g alers, SCrewdrives tarms.
&mam:l Swten 1056 276 2486 ' 19 produce nawral speech With detalled data. | 90 B output a1 12 v onty 10 mA Operates 4 to
B27BATB4 v 12.95 | 28VDLC. With panel-mounting ing. #273-068 €.95
7400-Series © Transient Protectors SmeinIature Switches
LG — g
All Include Ty 1 LOw
Pin-Out. Specs ek ‘ 1"
Descriphion Type § . Cate bo Each {? Gas Dizc.hlrge Tube. Fast-response 120
Quad 2- HANO Gare 00 | 275180 ] VAC Ung-spike protector. For use when repatitive
Humm 744 | 27618 oS surges are expected, #270-811 2.49 | SPOT with 34" Lever Actusior. Requiras 45
rams 10 rate. Ratad 5 amps at 250 VAC, e x
m Helvy-Duly MOV, Diverts AC4ine vollage e x Y- #27
%,:‘;‘E“”m“' ;g ;i:g :2 “goikes" belors they can damage computers, | F4% " #275-016 1.9
“Seq Decoder/INrve olher senmtive equipment. Easy to wnstall. | SPST PC-Mount Toggle RAated 0.3 amp a1 125
O by 2% 600 Counter | 743¢ | 2761808 | 119 || 4276568 . / 1.69 | VAC. Body: 3axax {7 #275-645 .49
Power Supply Diodes Resistor Kit Bargains! Mini Printed Circuit pots
o e
Micromini 1-Amp. 30-amp surge. 8 _.--"'";-:'" A Only 49€
Type PV Cal No Phg of 2 | P b (9) | Ve-Watt
1N4001 50 2761101 49 P = Each i
1H4003 200 276-1102 59 i o=
:moo& g §3§H$ % (8) *a-Walt. 5% tlolerance. 100-prace set i | Sealed against noise-causing contaminants.
3-Amp “Barrel”, 200-amp surge. %”g::..;alﬁf‘ﬂan::;"hﬁfd,;;:am"gm? go?g Onms | Cat Mo Each
Type PIV__ ] Cat Mo Fkg 012 || {9) Precision Metal-Film. ‘fe-watt, 1% toter- 1k 271-333 49
1R5400 50 gn—nn Fx ) ance. 50 peces with 12 popular standard values ;g: g;:% :g
1N5£02 200 781143 ] 1 h egoh i
1N5404 wo | 27114 » e o 7 e e R 2 100k 271-338 43

120 VAC Cooling Fan

Cools Equipment
For Longer Lite and
Batter Performance

Thia whisper Quiat fan delv-
ars Up o 85 cubic teet per
minute. Features dwcast
ventun, leads 1or easy
hookup 11 watts. 4"hax
4haex 2V

uL
nized. #273-241 u.sg

Handy Test Probe Adapters
Fit Over Test Probe Tip {12)

(10) 11 ;
e !; =
—

{10} Mini-Hook Clip Adapters. Adapt probes for
testing on crowded boards Spring-loaded for
posilivg connection, #270-334 .. ., Pair/1.99
{11} IC Probe Adapler. Recessed design O you
of touch only ore IC pin at a lime. #270-335, 99¢
{12) Insulsted "Gator Clips. Free hands 212"
iong. One red. one black. #270-354, Pair/1.49

Panel Switch Values

93: SPST Momentary. Raled {13) H

S amp a1 125 VAC. 34" bulion

Ta® mig hole

Conlacta | Cal Pkg 1
Normally | Mo ol

Open 2751547 249 |
Closed |275-1548| 269 .

(14) "Jumbo”™  Mluminsted ¢ 1
SPST. Wersalile' Can ba wired
normaily  open, of -
st Raed & 8 250 VAC LR
Ll niquenink 12 volty. Ma* mtg

(14)
hole 2275678

Dver 1004 items In atock: Binding posts, Books, Breadboards, Buzzers, C#pacilors, Chokes, Clips.
Conneclors. Fuses. Hardware, ICa, Jacks, Knobs, Lemps, Multitesters. PC Boards. Plugs. Recli-
flers. Relsys, ResiatOra. Switches. Toola, Tranaformers, Transisiors, Wire, Zener Diodes. mora!
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A DIVISION OF TANDY CORPORATION
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Why Pay Big Blue Prices:

Build your own IBM°PC/XT compatible & SAVE

Multi-lunction Card Monochrome Multi /O Card SPECIAL
ey b [+ 15 gc"‘r’g""“ Riinfer _ S it & DICK SMiTH PACKAGE PRICE
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[ 7 g e s D P o
BIOS ‘39” L :;E-"..‘_"'_-'?‘::‘;.‘Lﬁ:- $avv 312085 o1
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Cankpting!
S TR AT Keyboards 5/ //I{I,I;,j;;” Double You Drx Capocty
ZoiTnorRT ﬂjfi Disk Notcher /-
& P dgn L Changs 5 35 Dt wr D O
Desk CODY Holder :%-;;g;-‘—_“ F18 apems ot By LR
;] gu Tt & Swivel 3 e i c”",, RS o004
cmxas0y  POWEr Commund Center T r;&&%‘m&“
PRIt 30w | Q9 T ey e
Pt e R T v | =
==y AL -:'—--p--b--u- = Co' K024 b mw‘;h“‘““"mm
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tADIO ELECTRONICS Reader’s Special
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MARK V ELECTRONICS INC.,

TOLL FREE FOR ORDERS PAID BY MASTER OR vISA CARD

catL o’ wRITE FOR A FREE CATALOG — OveR 60 HOT & WELL-QUALIFIED ITEMS FOR YOUR SELECTION!
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Worldwide * Since 1974

» QUALITY COMPONENTS * COMPETITIVE PRICING

* PROMPT DELIVERY

ELECTRONICS

:OMMODORE"™ COMPATIBLE

NEW PRODUCTS!

(BM’ COMPATIBLE
ACCESSORIES

ACCESSORIES
m Now Compatible
With C-128!

R$232 Adapter
for ¥IC-20, C-64
and C-128

W S F3 sacws connection o ptanderd sevial R32YT
Witery mecdeme, ic D s VIC-30, C84 {sachuding the

Sot Roaciy)
E2320MEEr . a1 L $39.95
Voice Synthesizer VIC-20 & C-64
Plugdn = Tallong iy Minuvies'
ERPDCM. - st idngrais 599 95

300 Baud Autc Modem
litey-MO trvcth . . ... ... .. £69.95

Paraliel Printer Interface
FREE 10K Bufer included!

IW350 poaviczo.cosaci2e. .. .. $69.95

TRS-80° COMPATIBLE
A ACCESSORIES
E- X-P-A-N D TRS-30 MEMORY
AN s OO COmpire with doCumentibon

TRS-80 MODEL |, It
15-16K3 200nu {Mode fi). . 9595
35.16K4 250ns {Modei . . - 8549

TRS-80 COLOR AND COLOR 1

1S-64K-2 . . 51195
New models
15-CoCo-inch 2-50484' umq . $15 95
TRS-80 MODEL 4, 4P
G2 L . . .. e - o $11.95
mmamw& A oo Rinchil AP o 040 1 78K
15-54K-2PAL. . 52995

Dands Moo 4 ot SAK I 158K

RS-80 Model 100 - NEC - Ollivetti
008K ., ... $29 %% sn or Jior $7995
B30 sodsl 100 Exparaen

ECAMA £29.95 n or 3 b $79.95
¥ Model PC-5201A Espere

M10AK . . 52995 s or J for $79.95
u-um-umw
TANDY 200
200A. . . $89.95 ol or 2 for $159.95
A Mol 200 Expanpson
UV-EPROM ERASER
= -
- -
mnm.tm-;-wblmmn s
w1 My g
1 T SRS iupet ST gt Dl op
- ity ok w < .00
1m.2mc«~mmmm&g&;
E4 UY-EPROM Ersaer. 74.95
VS-11EL Replacement Bulb, , 17.95
g DA!'A_EQOKS

1003 Nasonss Linsar Cota Bock [B2). . . . . 21295
009 il Dot Bk (59, , . .. .. % 993
W01Y  Iwoy Dats e B8L ... .. 1495
22 e Loges Date ok Bt (34) #;.g?
10843 "-u-m"m-tm-'n 18.95

NiSP ANS

MUFBD 331574421 . ... 5935
Hiomprd ntbres H.54° sa, KO cimt
SRR e - $9.95
EQLG Potron 13. 115" souie. 20 cimi

ZUCKERRC AR Expansion Memory
Half Card and
Clock/Calendar for
the Fandy 1000

The Zucherbosrd Expanuon Memory Boprd
oW YOU I exDAnd the memory of your
mmmmmmm-mnnaaow
FHEK, DRAM Chins INCTRA M FOW COMpUR Y
memory by edher 258K or S12% bﬂn%unq
YOUl I Y Slem memory up B sthe 184K
or Q40K The memory board 3a0 enchucken 8 OMA controle: Chip. Ophionaed
clock/calndar DuQy deractly GG the memory DOBrd. Mansasl nchaded.

TAN-Clock Clocks/Cabendar Option (onkr), _ . . . . $ 39.95

TAN-EM256K  includes 256K RAM. . . .. ....... $ 9995

TAN-EM512K  includes SIZWMAM. .. .. .oonvenn. . £139.95
HIEEEEER

1MBYTE RAM CARD

EIG EQDARD for Apple Il IH- and fe*

Witrodutang & third generahon Mamory Ciird that grees YOU bath greal expand.
Aty gnd Jreat veraatiify s Bn ¢xtra0rdinary DrOB Versatility I users means
thint BIG BOARD s compalibly with software written b tThe Symetic S50
[Flashcard) as well as o Jameco's JEBGE 128K RAM Board makes
aviipie 426K of workahest soace. LNg [he Program THE Spteadsheer
vargion 2.0, K 13 compatte weh PLUSIWORKS XM far runming Appiewores
on the Appie I Yersa Sao medns thal BIG BOAAD comes cOmDIE with
RAMOISK software tor [ 13 Pascal 12, pnd CP/AM for Skcroaolta
Sofcard A S#D4catw Orver 8 naidabie TF the ACDECar [StarCanT)

BIG BOARD-256K 256K RAM............. $224.95
B1G BOARD-512K  S12KRAM. ............ $269.95
BIG BOARD-1M 1Meg RAM.. ... $299.95

1 Yr. Warranty!

aytay

External Power Supply

for the Commodore 64

- input 117vAC I BOM - Oumsmta.lmm

DVAC B 250mA + Shor circult Drotected and Current
himfted - Transiont 3pake 3UPPLE 340N ON two Suxdiary
TIOVAL sockels - Switth on front serves ap power
swtch for the computer and othar DerDherals - |F17
EM fitermd « Adiustable linesr regulator < Hag less
than 50mV ripple rms atful load - 5 Amp primary luse
« T CONAuCtor with ground ne « Coloe, brown
- Sue Ty Dx 59 W s 29™H - Waight S iha

83-KEY KEYBOARD
=21
A

- Kaenhca) lvoul nmmu-ll’cmwu Ny
derwriiie Clt will DI resl - Comonrs wih m--:’m

- AUST ALUG Bl
KB83...... .. $4995
Build an IBM PC/XT™ Compatibie!
1B -54K San man O (101 ... . 5 2498
KB-83 53-Hoy Hoyeoerd. . . 5 4955
1BMFCC Pogey Corvoter G- . . . $ 5495
IBM-Case Comn..... $ 49485
IBM-MCC  Monocsrome Card - .o .o 5 3995
IBM-PS Puwwr Gapy. . $ 8995
FDS558 Comie Drtwm .« - $119.95
IBM -MON e K $109.95
IBEM-MB et | $199.95
Reguhrbﬂ $789.58
IBM™-5pecial wa # nms sew: . . 5699 95
Additional Add-Ons Avarabiel
IBM-KB BNy Nayhaord. . . .. . . § 79.85
IBM.ENH Enhanced Kevioard, .. . . $ 99.95
IBM-ICB inkagrmed Cotae Bowrd . . . $109.95

JEM-E384K  mustonchon Cars. .. .. . $169.95
IBM-20MBK 0w Mo Dimk Doien. . . . 549985
B 3 g e d'eur‘

EW! Universal A

N 6aK/256K TEW!
Printer Buffer
10H OF FREEMAR DUSICI -1

b OIS
Serial 2] Seral i Paraied T Prratel Io Parsiel 4l Parssel
o Senal manua) Inchedpl S Wl

UBUFFER-64K ... $199.95
UBUFFER-256K . . $229.95

Serial to Parallel/
Parallel to Serial

Interface Converter
The ADAPTA™ intertsce Converter perkorms either
RA5-232 seqa) b Conironics paraiel port COMvE 500
OF the reverse AN rhirnal Swich selgcty whether the
dence OPerBled a3 & 3arial B parBle or paraiiel to
mprial converter The DEssc Mocke provides 2048
trytes Of bulenng The Dufer may be setched out

A unbuered OPEfabon 1B detired

= Lintt OTH Sna 15 10 Contral v e 00t il mivmas - Linn
ACH. ard BLISY 10 COMPO! Pup S8 5841 powt S Al = 8 wwvilch
s tste Gonat ratet 119, 300, BOG, 'Ilﬂ P00 4500, 2600
10200 mm-m?ulm-mam

L ol 9255 m

B formance
Inarconnect
T,

(e o)
poinsig s o g Mo P oo R T
ADAPTA &= wilentsiali's $74.95

,‘W T
e 18M
=% compatible!

¢ DISK DRIVES

Do s rda o
Inciuched

FODS58  Teas $% 0% wHugst ... .. 5118.9%
SA45S  Eregent 408 wHegnt .., . 511995
THIOO—? Tarion §%° 05 Pull-tuight. . . $139.95

JMR 5%’ 0ISK DRIVE ENCLOSURES
Commpiabe wilk

BB E S FH N e 569.95
Houses 1 Full Hegnt 5= FADDY Drivy

DOE-2HH. _ $79.95
Henumie 2 HaM-Hmg S Foppy Drese rtac ol
HODE-1FH. ... ............. £199.95
Hounen T Hard Dok Orivg

$20 Minimum Order — U.$. Funds Only

Shipplng: Add 5% plus $1.20 Insurance

Send stamped,
self-addressed envelope
to receive & Quarterly
Sales Flyer — FREE!

8/86

[ o
! 1

MasterCard |

/

ELECTRONICS

=

California Residents: Add 6% or 6'4% Sales Tax

Jameco e

Spec. Sheets — 30c each
Prices Subject to Change

Send $1.00 Postage for a
FREE

1986 JAMECO
-x-_ ot CATALOG

1986 Jameco Electronics

1355 SHOREWAY BOAD, BELMONT, CA 94002 » PHONE ORDERS WELCOME 415-592-8097 Telex: 176043
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THE NAME YOU CAN
TRUST IN ELECTRONIC
TEST EQUIPMENT

TEN

¥

TENMAR: 35MHz Dual Trace

Oscilloscope

# Two hagh quality €)1 probes included
n For additional Specilication see MCM
Catalog #12

#72-330 -E"'

$56995 =)

TENREAR
JDA
Power Supply

I » Outpur voltage. 1-15V0C » Lighted cross

neadie meter Displays voltage. Current and
powet simuitaneously » Qutpul current: 304, 22A
conlinuous s Fan cooled

#72-035
$19900

TENMAR Combinallon Funclion
Generalor and Frequency Counler

w6 digit display » Output range: 2H2-2MHZ. seven
ranges w Counter range: THz-100Hz «5- 15V TTL
and CMOS oulput » Wave JONME ine. (riangle.
5Quarg, pulse, and ramg

#72-380

$219%0 |

TEMMA® Frequency Counler
»8 digit LED display w Measurement range.
1H2-120MHz » High input senSilivity of

20my AMS

——
TEMMAR: 20MHZ Dual Trace
Oscilloscope

» Two hagh quaiily 101 probes Included
» For adcitionsl specihication see MCM
Cataing #12
#72.320

$38995 .=

TENMAT
0-18Y 3A
Power Supply

wRegulaled Oulputs — canslant volt of Conatant
current. bolh are continuousty variable  Can be
connecied in seres oF Darallel fof more voItage
or Gurrent outpul s Reverse polarty and Overlosd
proteciad wisolated outpul

72420

$9950 .=

AU TR

s Be Sure To
SR Call For Your

[ Lo

TENNAR Analog Meter

34" mirroreQ scate o Transishor
good/bad and polanty checker

» Carrying case included ﬂ

#72-385
21%,

1895

Digital
——

. LCR Meter
wMeasures inductance, capacitance and
rasistance wl = 1uH-200H,

C = .1pF-200xF. R = O1obm-20Mobm

w Carrying case intiuded

aT2-370 '

$ 1 4925 = |

FREE
Catalog!
Over 6,000
Items!

#72:375 $18995 X
foa) | o |
Ay | Wi al30 have .. 2 full g O test squip-
menl, compules accessones, lelephone
(75} Terms: '.‘;L"";‘;'o"‘“"‘m $1.00 crare jor ordury BCCEAIOOMES, SPEALETS, [pHVIGN Darts,
% MCM ELECTRONICS 2 570 mamrrum chagu card ordr Ilybacks, yokes, nwitches. fuses. I:;inO’I
as8 E. rean Peark De ra'@ 5 “"“""’,, e ShuSh capacion. resis{ors, cartndges. styls,

g &ng?gm‘amsg-ao7e L_‘J :%m-l n-m?::: ik wire, CATY rﬂQu.Dment. thrc iargeat selec:
= e Anan Dbt BT e ang tion of ariginsl Japanese semiconduc-
8 Aanging ors i the country and more
oz SOURCE NO. RE-23 MM * 5775 e faiars o w8 bt 85 D
)
g CALL TOLL FREE 1-800-543-4330
4 In Ohio 1-800-762-4315 @ In Alaska and Hawaii 1-800-858-1849
106 CIRCLE B7 DN FRAEE INFORMATION CARAD
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Save 130 on the
RAMSEY 20MH2
Dual Trace
Oscilloscope

Unturprassed qually st an
unbealable
Ramseay oscfl‘oscope com-
pdres 10 othars coshing
hundreds mon Features
IAClcks & COMponent 1£3]-
0 circudt JOF remstos

riCl, Ihe

capacitorn, dwgital coeun and dpoe teating + TV yideo sync fillar * wnde band-

width & high senstimty » jnlemal o
* high sansitnaty X-y mode * réQuin

rock solic Inggenng

ralicuie ® Jront panel trace rotsior » J axia
g power Supdly * bulli=in calibraioe *

Was $399.95 NOW ONLYS 3B 9985 Junons

NEW RAMSEY
1200 VOMm
MULTITESTER

Check fran$:$iors. diodes and LEDs

wilh thig Drofessional Qualily meler
Chher laktures INCIUGE. G8C byl 1cala »
206 volt meltring systam * 3% mur-
rored sCala * POlarily $waich = 20
meastring ranges o Jatety probes *

Pigh IMpPact PInste case

1995 e,

[

RAMSEY D-4100
COMPACY
WGITAL
MULTITESTER

Compact pized reliability and accuracy
This LCD digital mulfitestar #asily fits I

can lake it anywhank.

I pochel, fou
1 lpaiures {ull oveicad Pralection * 34
digit LCD readoul * recessed input
acks « salaty probes » diode check
unclion « 2&70

$2295

hours battery lite

bral beadi pnd
L )

| W 'E“':‘:‘

ALl OSCHLOSCOPES INCLUOE 2 FROBES

LI 15 MH2 DUAL TRACE PORTABLE 0SCILLOSCOPE

T R

’;’.._. rQueTing o * noid off & ALT Ingger =
e eay 1 wngle . sync * 83X Magnhcation
= . uxv;owlum'um.rmi-
|‘."? rducion

)
P s
w

THE FIRST NAME IN
ELECTRONIC TEST GEAR

[ 35 mHz puaL TRACE 0SCILLBSCOPE
A hesry Ouly End SCCurale BCOPE [Or $8rMICE

J)
o

s o

ol
17, oy
w

* wide reguency Bandwsdtn » Gotimal sen.
WHIWTY * gaciremely BOght diaplay * oelayed

3500 Duasl Trece OscilloscOpe

wall 05 producton use Feaiures INCiude

ciginy 3 nign
quinTty probes

49995

1geal toe fic/Bench applicalions, thie
3¢ope can display up to 15 MHL signaly
Internal batlery pack allows up 1o g
hours operathon on & Eingle charge
Features nciuon ¢ Durit=in batlecy
charger & 5X horizonial magn bealion
* high brighiness CRT * tront panel
Trace rolalor & niafnal rechargesbie
batery pack

2500 Portable Oscilloscope
44995 e

MINI KITS—EASY TO ASSEMBLE, FUN TO USE
BEGINNERS & PROS WILL HAVE A GHREAT
TIME WITH THESE KITS

A s PO PReriOATRANcS FLA wr-
i g b TORAAANTE B RRADAE
HpNa) uD iy 300 YE O anth RECRE-
Iacul) ac it cruakly By matncs of da.
bnatl B eiCtred maig KN inciodes
cave, make, Oneofl 5 e

battiry and mpe . The
5 Mg hnast LNt aviliatie

Faa-3 pit "L
Fli- ) mnd Tosbac 1.

L]
Color Organ | Co LS TR ST
See munic come | v acce e coe s el
slivel 3 ditterent =
lighls ficker wilh Baaprt By
music One ght Ll Blinky W A e Sy A
vacm 106, high, | & Annuon ged hum-‘nln-:- w s
mid-range and | w ey r‘W‘:;Wb?-ﬂ
N m:muim g'm"';";‘ i’} ;r'l
vidualty adjust- | SIS |pos Fub P
st Bnd OIS uP | e nones e I rur on 8 ko
10 300 W runs on Mm;..ﬂl..,...‘ V4 volty Lrtims B-45 oiwn
Toval Compiete bi BL-1 A
Compieie kil -
ML -1
59 POy
Auns on 312 Vdc | wll put 1 KHEZ good e CPO,
Aigren Ao OecBahor.  Complte bt £

Fil Wirgioes My Kal

G e ey of
meka Runs on 1o O Tyee Fa2

Whiaper Light K

e ALt Wit ATl meke
PiChS up soundy and £OMwts
Ihem 1o hght The \Cudet ke
spund tRE Drughter phe M

Tty fitepna’ sy
A Complrks BN daes-
dar gn & hingie PC
board Femiuris 400-
5000 H2 adiusteble ST
FanQE i 20 Aufn POA. vrLagH: ik
Latran, SAT W Uneful dor bouch-

MINI-100 FREQUENCY COUNTER

Featuret and Copabilings of COuntats COMIRG Twite BB mch &
cOmpac] = hegh apnmtndly & kw cLmenl Gramn * vary scoutate
Mebditg 2ee bowng & Sald Or 3hOp e & 1 MHZ 9380 M
HOQE & J00e protecied * T dugit driplay

$Q Q95

GT-70 7 DIGIY 525 MHz
COUNYER

Lot quatity a1 8 rrabituough PGS Faatuni «
3 Irgaquancy HInges SCH weth 48 Bmp & Susl

Sirbac tihla gate limas o gake

L ]

Bty
50my @ 150 Mz lypecat vonuiivity & sy o
GUNCY TINGE ¢ | DO aceuticy

[ 7 el e

CT-Pouu. b R
PP Al DAk R
%hS’I‘]TBHI‘MBII 600 MHz

$16995 ..
CT.30nu.

LESE, = P

1390
BRI ]

BATTERY CHANGEN MICAD RATTERIES
AND AC ADAPTER INCLUDED

CT-90 9 DIGIT 600 MHz
COUNYER

Tha mokl vidiie for sk thisn $300 Feabures 3
darbac 1AW Qate himat o & Qayg vk alor
* Japiay hold & 25my @ 150 MU Tppecsl
witlviy & 10 MH2 fimabase 10F WY calbration
* T PPM aCeurBcy

$14 995 rrimme

CT-50 hia e
OV- 10,1 PP ot [ ELD ]
BP -4 ricad pAch L
CT-1259 OIGIT 1.2 GH2
COUMTER

16995 i

BP -4 i s

Inelud, L. 1 B e
Nk SO et ke PHNETID ﬁ; ::‘M;‘O“;c‘!:émt i |one bufit aMection. FSK W
FMIEA $398 FMIKA $490 e e Pt T
) Comphman TO $588
Urdeirid Timar KR Mad Blaster Kit Proguces LEward aad downvmard
Provided e biwc party and P WAl charksienanus of & polke
il rmcpmind 0§ ol B SO Proguces LOUD s Shathenng and | sarsn 3 W PSR gucka cuipul. fene.

of Pracib.on Liming Bad puits Atlefhon QIFRAG Sk kg Rnnd on 315 wollk uigt 343 ohm
[ L Con suPply UB 1o 1% st of -
e & rhnge of (A or sl obaroma sl ac ety P on 613 w0C LLI- ) -
WE. s T
bk . we i Aqusls“ﬂ‘:'l: L-.u.:'-—t T~ 1
T Cwriry T WS [ ¥
T Ay L 1)
30 Watt 2 mir PWR AMP Power Supply Kit
Simply Class & POwl amp teatures [ i powse gain 1 W Al gl pegULelnd Pl
hlof‘wt?i'd'm!o' 15 oul, 3w I for 30 out s autPul Subply provices venabia B 1o 16 roity

ol 35 Wi incradeble vl cOMPleie with pll PATIE. [gva cave

and T-A relay
Pi-{, 30 W port amp LH

1A-1, AF yeraea T-R oelay b

41 200 ma avd -8 81 % AmP Excetien

tond reguiliion, good Lilanng and

$229s
695

ACCESSORIES FOR RAMSEY COUNYERS

Telescopic whip anlenna—BNC plug
High impedance probe. light loading
Low pass probe. audio use

Direct probe. gengisl purpose use
Tilt bail. lor CT-70, 80, 125

5895
18.55
18.98
13.95

3.95

+mal 329 Laws Inpnpformaens

R 5695

= &
PHONE ORDERS CALL

716-586-3950

TELEX 466735 RAMSEY CI

OM-700 DIGITAL MULTIMETER

Protwlwcnal gustl
W inCiude X

PARCATNT & Aubriabs

$14995 i

Chul- 700

WP-1 probe s

P5-2

AUDIO MULYIPLIER

31 4 hobiyml poce. Fea-

| e
polarhy

mn
oY ]

Trae P53 it handy for Mg 1 e0010n Budh)

vl
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PR-2 COUNTER PREAMP

Tht PR-7 15 sionl 1o Mastunng wih 3.9na8
from 109 1.000 Miiz = St 75 30 gain & BMC
connpcion ¢ great or iieag AF * wiggl
RO/ TV prtamp

$4495 o

PR et 1 3495

PS-10B 1.5 GHz PRESCALER
Eytorcty i 1000 &l your prenend coura e 1 4
GH) + T viage preama & dneda by 1000 Cacaa
D banatng {50 mY paca) o BRC
B & 3 GHE Rt WM Dul e deren B ol

£S 10-8 37995
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| Discover The ?:omfort Of The Back Chc

Delight in the comlort and mobillty of the Adjustabie Back Chair wﬁ.n $.
(;aste,rs The Back Chair helps alleviate the discomtort of the
‘conventional chalr by changing the stress points on the body. Insteod o

| torcing your lower back to support your weight by sitting at a 90°

| angle, fhe Back Chair balances your weight proportionally through your

lower body and legs. In this new position your spine straightens naturally; ZI':"'
you're able 1o relax and concentrate more efficiently. The Back Chalr is
user friendly and a viable altemative for those long hours at the
computer, typewriter, desk or drawing board.
The seat can be raised or lowered to

|| accommodate each member of your
household or business. Its handsome oaQ
veneer finish alliows it to biend with any
decor.

Model CH-97

se

S50 DI 260 Motor Parkway. Hauppauge. NY 1788
PleQse send me Boack Chailr(s) at $39.95 eqa.
Add §5.50Q shipping charge tor each prece. Total

{J Please send me Ook File(s) af 589.95 ea

Aad $10.50 shipping charge for eoch plece. Total

My Check or Money Order s Enciosed,

Charge My Credit Card 2 visa | MasterCard
Card =
Signohwe Exp. Dote_
Telephane: {
Nome

Address o
2 Accept Visq, MasterCard
City State_ Zip y and American Express.

Phone Orders Call Tol FREE outof state 800 -645-9152
vas TONFREE  80Q0-832-1446 oxt. 42
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PERFORMANCE

THAT IS OUT OF THIS WORLD...

s389%0 .- J $549%

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 o MHz bandwidth and exceptional
sweeps ranging from .2s to .2us. \ ¢ 1mV/DIV sensitivity. Delayed
A convenient built-in component ‘ sweep and variable holdoft allow
tester provides additional JURPRRETRN S table viewing of complex

diagnostic power. 1. o TEST PROGES waveforms.
CIHC_LE 5% ON FREE INFORMATICN CARD

ORDER TOLL FREE
800-538-5000 e

800-662-6279 (ca) San Jose, California 95128 (408) 995-5430

COFYRIGHT 1985 JDR INSTRUMMENTS. EARTH PHOTO COURTESY OF NASA
THE JDR INSTRUMENTS LOGO 1S A REGISTERED TRADEMARK OF JOR MICAODEWVICES JOR INSTRUMENTS 15 A TRADEMARK OF JDR MICRODEWVICES
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