


TEK2213AJ2215AJ2235
DUAL TRACE OSC ILLOSCOPES

THE ANSWER
BY ANY MEASURE

Now! Tek quality and expert advice
are just a free phone call away!

100 MHz dual
time base scope.
Easy-to-read CRT;
bright, fuil-sized
8x1O cm; 14 kv
accelerating
potential complete
with BEAM FIND,
separate Al B
dual intensity
cont rols , FOCUS
and TRACE
ROTATION.

Wide range verti
cal sensitivity,
Choo se from
2 mV/div (1x
probe) to 50 V/di v
(10x probe);
co lor-keyed for 1x
and 10x probes ;
variab le control
increases scale
factor by 2.5 to 1.

Two 100 MHz,
high sensitivity
channels. 3.5 ns
risetime ; dc to ""
100 MHz band
wid th from 5 V/d iv
to 5 mV/d iv;
extended sen
sitivity of 2 mV/d iv
at > 90 MHz.

AlB sweep selec
tion. Calibrat ed
A swee ps from
50 ns/di v to
0.5 s/div; B sweeps
from 50 ns/div
to 50 ms/div; vari
ab le control for up
to 2.5 to 1 reduc
tion and 10x
mag nificat ion for
sweeps to
5 ns/div,

Dual time base
measurements.
Select either A or
B sweeps, or both
alternate ly with A
intensified by B.

B trigger slope
and level. Use B
trigger level to
select B-triggered
or run-alt er-delay
mod es; use B
TRIGGER SLOPE
to selec t transitions.

Ourdirectorder linegets
youthe industry'sleading
price/pel1ormance portables ...
and fast answersfromexperts!
The 60 MHz sing le time base delay
2213A, the 60 MHz dual time base
2215A and the 100 MHz dual time
base 2235 offer unprecedented
reliability and affordabi lity, plus the
industry 's first 3-yea r warranty'
on labor and parts , CRT included .

The cost: just$1200 for the
2213A, $1450 for the 2215A,
$1650 for the 2235.t Even at
these low pr ices , there's no
scrimping on performance. You

have the bandwidth for digital
and analog circui ts. The sens itivity
for low signal measure ments. The
sweep speeds for fast logic fami
lies. And delayed sweep for fast,
accurate timing measurements.
All sco pes are UL Listed and CSA
ap proved .

You can order, or obtain
literature, through theTek
National Marketing Center. Tech
nical personnel, expert in scope
appli cations, will answer your
questions and expedite delivery.
Direct orde rs include comp rehen
sive 3-year warranty' , operator's

manual , two 10X prob es, 15-day
return po licy and worldwide ser
vice backup.

Order toll free:
1-800-426-2200,
Ask for Rick.
In Oregon, call collect
(503) 627-9000.
Or write Tektronix, Inc .
P.o. Box 500 , Delivery Station Y6-088
Beaverton, OR 97077

lektronixe
COM M ITTED TO EXCELLEM'::E

Copyright © 1984. Tektronix. Inc. All rights reserved # TI A-439-1 t Price F.O.B. Beaverton. OR '3 -year warranty includes CRT



VIDEOACC ORI
_ Highest quality _ Highest performance _ Lowest prices

~VIDEO·CINE
CONVERTER

The BP Video-Cine Converter is an
opt ica l device that allows the easy
transfer of slides, 8mm or 16mm
movie film to VCR tape. The Video
Cine Converter's precis ion optics put
the image from your movie or slide
projector on a high-contrast, rear
projection screen. Your video camera
shoots that image, can color-correct
faded pictures, add narration to other
sound. Can be used with any video
camera or slide projector. If your
video camera lacks close-up capability,
you will need a macro lens attachment

MODEL V·1701 $3495

FOR ULTIMATE VIE I G

Wireless remote control with volume for cab le
1V, VHF-UHF antenna systems upgrades any
1V to 140 channel capability.
• Works with any 1V set . Quick, easy
installation • Off-air and cable compatible
• Quartz frequen cy synthesizer tuning. Direct
access/memory scan selector . Ultra-compact,
hand-held wireless remote co ntrol

TEKNIKA
WIRELESS REMOTE
CONTROL TV TUNER
& CABLE CONVERTER
WITH VOLUME CONTROL

Model 6510

$16995 ~
61 CHANNEL WIRELESS
REMOTE CONTROL

Model V7661 $7995

Wireless remote control on/off, channel
selection and fine tuning .
• Works with any 1V • 61 channel capability
• Microcomputer con trolled PLL operation
• Converter panel controllable for channe l up.
down, on/off, fine tuning. • LED display
• Compat ible with CA1V systems.

~
STABILIZER/IMAGE ENHANCER/RF
CONVERTER/VIDEO FADER/2-WAY
DISTRIBUTION AMPLIFER

Model V1880 $9995

Hook-Up
cable kit

$11.75

The most versatile, all-in-one video processor.
Can be used as a video guard remover for
video tapes, enhancer, video to RF converter,
professional video fade in and out and a dual
output distribution amplif ier.

Model V7777 VHS $4995

Model V7778 BETA $4995

Reduce wear and tear of your
VCR heads with the AC
powered circu it protected
rewinders, LED power-on
indicators .

Service and Shipping Charge Schedule
FOR ORDERS ADD
$25-250 $4 .50
$251-500 $6.50
$501-750 $8.50
$751 -1,000 $12 .50
$1,001 and up $15.00

VIDEO TAPE REWINDER

Toll Free

800-645-9518
In NY Siale 800·832·1446 L...- ---'

Record a pay channel while
viewing a standard channe l.
You can also connect an
antenna/cable, VCR, video disc
player, home computer and
video game.

Model V4804 $4995

260 Motor Parkway, Hauppauge, NY 11 788

Charge it with VISA/MASTERCARD.~ c _ : Phone orders accepted.

Fordhall1
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NEWl
unil1en®
~

Rebates!
Communications Electronics;"

the worl d's largest distributor of radio
scan ners, celebrates 1985 with big
savings on Bearca t scanners. Uniden
Cor porat ion of America, the manu
facturers of Bearcat scanners is offer
ing huge consumer rebates on their
great line of scanners, when pur
chased from CE bet wee n February 1
and March 31, 1985.

Bearcat~300-G
List price $549.95/CE price $344.00/$10.00 rebate
Your final cost is a lo w $334.00
7-Sand, 50 Channel. Service Search • No
crystal scanner • AM Aircraft and Public
Service bands• • Priority Channel. AC/DC
Ba nds : 32-50, 118-136AM, 144 -174,42 1-5 12MHz.
The Bea rcat 300 is the most adv ance d au to mat ic
sca nni ng radio that has ever been of fe red to th e
pub lic. Th e Bea rca t 300 uses a bri ght green tlu o
rescent d igi tal d isp lay, so it's ideal for mobil e
app lica tio ns. Th e Bearcat 300 now has these add ed
fea tures: Serv ice Se arc h, Disp lay Intensit y Co nt ro l,
Hol d Searc h and Res ume Sea rc h key s, Separat e
Band keys to permit loc k-in /l oc k-ou t of any ba nd for
more eff ic ie nt service searc h.

Bearcat® 20/20-G
List price $449.95/CE price $274.00/$5.00 rebate
Your final cost is a low $269.00
7-Sand, 40 Channel • Crystalless • Searches
A", Aircraft and Public Service bands • AC/DC
Priority Channel •. DlrectChannelAccess. De lay
Frequencyrange32 -50.118-136 AM. 144-174.420·512 MHz.
Find an easy cha ir. Turn on yo ur Bearca t 20/20
and you're in an airp lane cockp it. Lis tening to ail
th e air-to-ground co nversat ions. Maybe yo u' ll pick
up an excit ing search and rescu e mission o n t he
Coast Guard channe l. In a fl ash , yo u're back on th e
gr ound list en ing as news crew s rep ort a fast
break ing story. O r hearing po lice and f ire ca lls in
yo ur own nei gh borhood, in plenty of tim e so yo u
ca n take precau ti on s. Yo u ca n even hear ham radio
t ran smission, bus iness pho ne ca lls and govern 
ment in telli gen ce age nc ies . Wit hou t leaving yo ur
easy cha ir. Because yo u've go t a Bearcat 20/20
right beside it.

Th e Bearcat 20/20 moni to rs40 fre quencies fro m
7 ba nds, includin g airc raft . A two-posit ion sw itc h,
located on t he fro nt panel , al lows mon itor ing of 20
cha nne ls at a t ime.

Bearcat® 21 OXL-G
List price $349.95/CE pri ce $209.00/$35.00 rebate
You r final cost is a lo w $174.00
6-Sand, 18 Channel. Crystalless • AC/DC
Frequen cy ra nge 32-50, 144-174,42 1-512 MHz.
The Beareat 21OXL scanning radio is the second gener
atio n scanner that replaces the popular Bearcat 2 10
and 211. It has almost tw ice the scanning capac ity of
the Bearcat 210 with 18 channels plus dual scanning
spee ds and a bright green fluorescent display. Auto
raatic search finds new frequencies. Featur es scan
delay. single antenna, patented track tuning and more.

Bearcat® 260-G
List price $399.95/CE price $274.00/$5.00 rebate
Your fi na l cost is a low $269 .00
8-Sand, 16 Channel. Priority. AC/DC
Frequ en cy ran ge 30-50, 138- 174,406-512 M Hz.
Keep up wit h police and fire calls, ham radio operators
and other transmiss ion wh ile you' re on the road wit h a
Bearcat 260 sca nner. Designed with police and fi re
depar tment coope ratio n, its unique, practical shape
and spec ial two-pos itio n moun ling bracket makes hump
mounted or under dash installation possible in any
vehicle. The Bearcat 260 is so ruggedly built for mobile
use that it meets military sta ndard 810c, curve y for
vibratio n rat inr-. Incorporated in its rugged, all met al
case is aspecially pos it ioned speaker de liver ing 3 watts
of crisp, clear aud io.

FREE Bearcat® Rebate Offer
Get acoupongood for a$35.00 rebatewhenyoupurchasea
Bearea! 210XL; $30 rebate on model 201; $20 rebate on
models 160 and 100;$10 rebate on models DX1 000 or300;
$5 rebate on models 20/20 or 260. To get your rebate, mail
rebate co upo n w ith yo ur orig ina l dated sales receipt fro m
Com municat ions Electron ics and th e Seareat model number
from the carto n to Unid en. You' ll receive yo ur rebate in six to
eight weaks. Offer valid only on purchases made betwee n
Februafy 1 . 1965 and March 31, 1985. All requests must be
postmarked by April 15. 1965. Limit of one rebate per
house hol d. Special rebate co upo n must acco mpa ny all
rebate requestsandmay not be reproduced.Offergoodonly
inthe U.S.A.Voidwheretaxedorprohibitedby law.Resellers,
companies and employees of Unid en, their advert ising
age nc ies, d ist ributo rs and retail ers are not elig ible for thi s
rebate. Please be sure to send in the cor rect amount for your
scanner. Pay the listedCEprice in thisad. Do not deduct the
rebate amount si nce your reba te will be sent dir ectl y to you
from Uniden. Orde rs received wit h insu fficient pay ments will
not be processed and will be returned. Offer subject to
cha nge without not ice.

NEWl Bearcat® 201-G
List price $279.95/ CE price $189. 00/$30 .00 rebate
Yo ur final co st is a low $159. 00
II-Sand, 16 Channel . Cry. falless • AC only
Prior i ty • Scan Delay • On e K ey Weather
Frequencyrange 30 -50, 118-136 AM. 146-174.420-512 MHz.
The Bearca t 20 1 perfor ms any scanning functi on you
could possib ly want. With push butt on ease, you can
program up to 16 channels for auto matic monit oring.
Push another butto n and search for new frequencies.
There are no crysta ls to iimit what you :vant to hear.

NEWl Bearcat® 180 -G
List price $249.95/CE price $164 .00/$20 .00 reb at e
Your final co st Is a low $144 .00
8 -Sand, 1fJ Chan nel. Priority . AC only
Frequency range: 30-50, 138-1 74, 406 -512 MH z.
Poli ce and fire calls. Ham radio transmissions. Business
and governm ent undercover operations. Youcan hear it
all on a Bearcat 180 scanner radio. Imagine the thrill of
hearing a major news event unfold even before the
news organizati ons can report it. There's nothing like
scanning to kee p you in-the-know, and no bett er way to
get scanner radio perfo rmance at a value price than
with the Bearcat 180.

Bearcat® 100-G
The firs ' no-crystal progl' amm abl. handh.ld . cennel'.
List price $449.95/ CE pr ice $229. 00/$20 .00 reba te
Your fi na l cost is a low $209 .00
8-Sand, 1fJ Ch annel . Liqui d Crysta l Display .
Search • Limit • Hold • Lockout • AC/DC
Frequency range: 30-50, 138-174, 406-51 2 M Hz.
The world's first no-crystal handheld scanner has
compressed Into a 3" x 7" x 1W' case more scanning
power than is found in many base or mobil e scanners.
The Bearca t 100 has a fuil1 6 channels with frequency
coverage that includ es ail publi c service bands (Low,
High, UHF and 'T ' bands), the 2-Mete r and 70 cm.
Amate ur bands, plus Military and Federal Government
frequencies. Wow...what a scannerl

The Bearcat 100 produces audio power output of 300
mill iwatts, is trac k-tuned and has selecti vity of better
than 50 dB down and sensit ivity of 0.6 microvolts on
VHF and 1.0 microvolts on UHF. Power consumption is
kept extremely low by using a liquid crystal display and
exc lusive low power integrated circuits.

Inclu ded in our low CE price is as turdy carrying case,
earphone, batt ery charger/AC adapte r, six AA ni-cad
batte ries and flexibl e antenna. Order your scanner now.

Bearcat® DX1000-G
List price $649.95/ CE pr ic e $4 99 .00/$10. 00 rebate
Your fi nal cos t is a lo w $489 .00
Frequency range 10 kHz to 30 MHz.
The Bearcat DX1000 shortwave radio makes tuning in
London as easy as dialing a phone. It featur es PLL
synt hes ized accuracy, two tim e zone 24-hour digit al
quartz clock and a buil t-in ti mer to wake you to your
favor ite Shortwave statio n. It can be programmed to
activate peripheral equipment like a tape recorder to
record up to five diff erent broadcasts. any frequency,
any mode, while you are asleep or'at work. It wiil receive
AM, LSB, USB, CW and FM broadcasts.

There's never been an easier way to hear what the
world has to say. With the Bearca! DX1000 shortwave
receiver, you now have direct access to the world.

tlnlden" PC22-G
list p ri c e $ 159.95/C E p rice $ 9 9.00
The Uniden PC22 is a40 channel AM remote mobile CB
rad io. It's the answerfor today's smaller cars which don't
always provide adeq uate space for mounting . Since all
the cont rols are on the microphone, you can stas h the
"guts" in the t runk. The microphone has up/ down
cha nne l selector , digita l display, TX/RX indica tor and
exte rnal speake r jack. Dimensions: 5W ' W x 7%" D x :
1y," H. 13.8 VDC. positive or negative gro und.

QUANTITY DISCOUNTS AVAILABLE
Order tw o scanners at th e same t im e and deduct
1%, for t hree sca nners deduct 2%, four scanne rs
deduct 3%, five scan ners d educ t 4% a nd s ix o r
more sca nners pu rchased at .t he sa me tim e
ea rns you a 5% d iscou nt o ff o ur s u pe r lo w
sing le unit p rice.

CIRCLE 79 ON FRE E INFO RMATION CARD

Uniden® PC55-G
list pr ice $ 89.9 5/C E price $ 59.00
The Uniden PC55 40 Channel CB radio is a full featur ed
transceiver that boasts a super-co mpact case and a
front-panel mike. It has ANL, PA-CB, Channel9 and RF
Gain switc hes. LED "S"/R F meter, TX lite, PA& exte rnai
speake r jacks. Dimensions: 6" W x 6" D x 1W' H. ± 13.8
VDC. The Uniden PC55...now at a spec ial low price.

Choose from many different models.

OTHER RADIOS AND ACCESSORIES
RD55·G Uniden visor mount Radar Detector $119.00
RD95-G Uniden remote mount Radar Detector $139.00
FB-E-G Frequency Directory for Eastern U.S.A. $12.00
FB-W-GFrequency Directory for Western U.S.A $12.00
BC-WA-G Bearcat Weather Alert- . . $39.00
A60-G Magnet mount mobile antenna $35.00
A70-G Base station antenna. .... .... . . . . .. .. . . . . $35.00
Add $3.00 shipping for all accessories ordered at the same time.
Add $3 .00 shipping per sca nner antenna.

B UY WI TH C ONFIDENCE
To get the fas t est delivery from CE o f an y
pr oduct in this ad , send or phone yo u r order
directly to o u r Scanner Distribution Center:"
M ic h ig a n residents please add 4 % sales tax or
su pp ly you r ta x 1.0. number. Written purchase
orders are accepted from approved g ov ern
ment agencies and m os t w ell ra ted firms at a
10% surcharge for net 10 billing. All sales are
subject to availabil it y, acceptance and veri fica
tion. A ll sales on accessories are final. Pri ces,
terms and spec if icat ions are subje ct to change
w it ho u t notice. A ll pric es are in U.S . dollars. Out
of stock items w ill be pl a ced o n backorder
automaticall y unless CE is instructed differ
ently. A $5.0 0 additional handling fe e will be
c harged for a ll o rde rs w it h a merchandise total
under $ 50.0 0. S h ip m e nts are F.O. B. Ann Arbor,
M ic h igan. No COD's. Most products that we sell
have a manufacturer's w a rra nty . Free copies o f
w a rra nt ie s on th ese products a re available
pri or to purchase by writ ing to CE oInt e rna t io na l
orders are in vited wi t h a $20 .0 0 su rc ha rg e for
specia l handling in addition to sh ipp ing charges.
Non-certifi ed c hecks 'req u ire ban k cl earance .

Mai l orde rs to: Communications Electron
i cs~ Bo x 1045, An n Arbor, Mi chigan 48106
U.S .A. Ad d $7.00 per scan ner, radar dete ctor or
CB or $ 12.0 0 pe r s ho rtwav e receiver for U.P .S .
g ro un d sh ipping an d handling in the co nti nenta l
U.S .A. For Canada, Puerto Rico, Hawaii, Alaska,
or A PO/ F PO d elivery, shipping c ha rg es ar e
th ree t imes co nt inenta l U.S . rates. If yo u have a
Visa or M ast er Card, yo u may call and place a
cred it ca rd o rder. Order t o ll-f ree in the U.S. Dial
8 0 0 -USA-SCAN. In C anada, o rder toll-fre e by
ca lli ng 800-2 21 -3 47 5. WUI Tel ex CE anyt im e,
di al 6 7 1-0 15 5 . If you are outside th e U.S . or in
Michigan d ial 3 13-973-8 888 . Order today.
Scanner Distribu tio n Center' and CE logos are trade
marks of Comm unications Electr onlcs" Ad# 010265-G
t Bearca t is a registered tr ademark of Unid en Corpo ratio n.
Copyright © 1985 Communications Electronics

For more information call

1-800-SCANNER
For credit card orders call
1-800-USA-SCAN

4~OMMUNICATIONS
..ELECTRONICS'·
Consumer Producs Divis ion
P.O. Box 10450 Ann Arbor, Michigan48106-1045 U.S.A.
Call8oo-USA-SCAN o r outside U.S. A. 31 3-973-8888
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BUILD THIS 43 REAL-TIME SPECTRUM ANALYZER VIDEO
Learn more about your stereo system , and 67 SERVICING VIDEODISC
how to get the most out of it , with this PLAYERS
useful tool. Roger Cota and Lloyd Addington Part 4. Thi s month, we

51 VIDEO SYNC SEPARATOR
conclude our series on

This oscilloscope upgrade lets you really
videodi sc players and how
to troubleshoot and

see what those video signals look like. service th em. John D. Lenk
Steve Pence

59 THREE HIGH-PERFORMANCE 90 SERVICE CLINIC

SCANNER ANTENNAS What's "new" in TV.

Pull in those signals that you 've been Jack Darr

missing with one of these high- 90 SERVICE QUESTIONS
performance designs. Loren Freburg Radio-Electronics' service

TECHNOLOGY 8 VIDEO NEWS
editor answers readers

Tomorrow's news and technology in this
questions.

quickly changing industry. RADIO
David Lachenbruch 82 COMMUNICATIONS

CORNER
12 SATELLITE TV Odds and ends.

Today's satellite receivers. Herb Friedman
Bob Cooper, Jr. 88 ANTIQUE RADIOS

48 CELLULAR MOBILE TELEPHONES Restoring those antiques.

All about the system that is revolutionizing Richard D. Fitch

mobile telephone communications. COMPUTERS
Marc Stern

Following COMPUTER DIGEST

CIRCUITS AND 40 NEW IDEAS
pag e 80 High-speed modems,

COMPONENTS Making electronic music. inexpensive add-ons for
your IBM , using your

63 HOW TO DESIGN MICROPROCESSOR- computer to design

BASED PROJECTS resonant circuits , and lot s

Add some " intell igence" to your next more!

project. Tom Fox EQUIPMENT
75 DESIGNING WITH DIGITAL IC'S REPORTS

Part 2. A look at CMOS and CMOS devic es, 27 Alden Model 9321

and th e special handling that the y require. Weatherchart Recorder

Joseph J. Carr 30 MFJ Enterprises MFJ-989
Antenna Tuner

78 HOBBY CORNER DEPARTMENTS
A simple antenna tuner. 112 Advertising and Sales Offices
Earl "Doc" Savage, K4SDS 112 Advertising Index

84 DRAWING BOARD 113 Free Information Card

Auto matic data sequenci ng . 20 Letters
Robert Grossblatt 95 Market Center

38 New Products
6 What's News
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NEXTMoNTH

It never seems to fai l: Tho se brand new speakers, that sounded so
wonderful in the show roo m, sound so d isappointing when you set
th em up in your li stening room . The exp lanation fo r t hat is simple :
Your system has to be adju sted to accommodate your listen ing room .
An equalizer can help, but on ly if it 's adjusted properly to correct th e
response of the loudspeakers . That's where our real-time spect rum
analyz er comes in. It can turn the job of adjusting an equal izer from a
fru strating one to an easy one. Find out mo re about it , including how
to build it, starting on page 43.

COVERl
i L I I~

J 'J I I ; l- I J"

ladia
ElealraBiaS3
Hugo Gernsback (1884·1967) founder

M. Harvey Gernsback, ed itor-in-c hief

Larry Steckler, CEl. pub lis her

EDITORIAL DEPARTMENT

Art Kleim an, ed itor

Brian C. Fenton,
techni cal ed itor

Carl Laron, WB2S LR,
associate ed ito r

Robert A. Young, assistant ed ito r

lulian S. M artin, ed ito rial associat e

Byron G. Wels, edito rial assoc iate

Jack Darr, CET. service editor

Robert F.Scott,
sem ico nd uctor ed itor

Herb Friedman ,
co m munications ed ito r

Earl " Doc" Savage, K4SDS,
hobby ed ito r

Bob Cooper, Jr. satell ite-TV edi to r

Robert Grossblatt , circ uits editor

David Lachenbruch,
co nt rib ut ing edi to r

Lou Frenzel, co nt ribut ing edito r

Bess Isaacson, ed itoria l assistant

ON SALE APRIL 11
COMPUTER-CONTROLLED ROBOT
Use a popu lar personal computer to operate a robot
arm .

SERVICING CORDLESS PHONES
All about those devices and how to troubleshoot and
repair th em.

OPTOCOUPLERS
Learn how to use those versati le devic es in your cir
cuit de signs.

STEREO POWER METER
M ore than a meter, it also d isconnects your speakers
f rom your system at the fi rst sign of trouble.

AND LOTS MORE!

PRODUCTION DEPARTMENT

Ruby M. Yee, producti on manager

Robert A. W. Lownde s,
ed ito rial p rodu cti on

Di anne Osias, adve rt ising production

Karen Tucker, p roduction tr affi c

CIRCULATION DEPARTMENT

Jacqueline P. Weaver, ci rcu lat io n

di recto r

Rita Sabali s, assistant circulat io n

di rector

Jacqueline Allen, cir cul ati on assistant

Cove r pho to by Robert Lew is

Radio-El ec tr o n i c s i s i nd e xed i n
App lied Science & Technology Index
and Readers Guide to Period ical Lite r
ature.

Microf ilm & M icrofic he ed itions are
availab le. Co ntact circu lat ion depa rt
ment for de tai ls.

Advert ising Sales Offices li sted on page
128.
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As a service to readers, Radio-El ectronics publishes available plans or information relating to newsworthy products, techniques
and scientific and technological developments. Because of possible variances in the quality and condition of materials and
workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper functioning of reader-built
projects based upon or from plans or information published in this magazine.

Since some of the equipment and circuitry described in RADIO-ELE CTRONICS may relate to or be covered by U.S. patents,
RADIO-ELECTRONICS disclaims any liability for the infringeme nf of such patents by the making, using, or selling of any such
equipment or circuitry, and suggests that anyone interested in such projects consult a patent attorney.
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lOU touch. It holds.

$129* gets you the world 's first
handheld digital/analog

multimeter with "TouchHold:'
The Fluke 77

Itsunique"Touch Hold" ** function
automatically senses and holds readings,
leavingyou free to concentrate on posi
tioning test leadswithout having to watch
the display.

Then, when you have avalid reading , it
signals you with an audible beep.

The Fluke 77 isperfect for those test
situations whereaccessibility is aproblem,
or when extra care isneeded for critical
measurements.

It's the topmodel intheworld cham
pionFluke70 Series line- the first
industrial qualityautoranging multimeters
to combi ne digital and analog disp lays.
These tough,American -mademetersfea
ture athree-year warranty and 2000+
hour battery life.

So call now for the complete story on
the Fluke 77 with "Touch Hold:' Because
if you don't deserve theworld 's first, who
in the world does?

For the nameof your distributor or a
freebrochure, call our toll -freehotline
anytime 1-800-227-3800, Ext. 229.
From outsidethe U.S., call 1-402-496-1350,Ext. 229.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE 73 FLUKE75 FLUKE 77
$85" $99" 7'$129'7-"~~,-
Analog/digital disptay Analog/digitaldisp~y Analog/digital display
\ll its. ohms. lOA, diode \lllts, ohms, lOA, mA, \llits. ohms, lOA, mA
test diode tesl :;:::diode;:.,t=est-,,--,_
Autorange Audible continuity Audible continuity
0.7% ba~c de aocuracy Autorangeirange hold "TouchHold- tunctioo
2(0)+ hourballery life 0.5% ba~c de aocuracy Autorangeirange hold
3-year v.arranty 2(0)+ hour ballery life 0.3%basicde accuracy
____ 3-year v.arranty 2(0)+ hour ballery life
________ 3-yearv.arranty

Multipurpose hotster
" Suggested U.S. listprice. etIec1ive July1, 1984.

" " Patent pending.

CO\lynght © 1984. John Fluke Mtg. Co., Inc. Allrightsreserved. Ad No. 4701-77
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WHAT'S NEWS
Comsat, Mitsubishi
announce agreement

Comsat Technology Products
(CTP), the equipment manufactur
ing arm of Comsat Satellite Corp,
has signed a teaming agreement
with Mitsubishi Electric Corp of
Tokyo, Japan, to manufacture and
market low-cost, small-aperture
Ku-band earth stations for use in
high-speed document distribu-

tion and private data-networks.
Mitsubishi will produce the RF

portion of the terminals, and CTP
will be responsible for making the
digital, signal processing compo
nents, and for integrating and mar
keting the complete earth sta
tions.

According to CTP president
A.W. Perigard, the introduction of
small-aperture, low-cost earth sta-

tions has led many U.S. compa
nies to begin planning for large
electronic mail and data networks
to take advantage of the efficien
cies of satellite communications.
The combination of Mitsubishi's
price-competitive microwave
components and CTP's signal-pro
cessing equipment and system in
tegration, he believes, should
ensure the success of the venture.

New magnesium batteries hold promise for future

NEW MAGNESIUM BATTERY features an "inside-out" construction. The positive element
serves as both the center electrode and the battery can.
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A dry cell with a shelf life of at
least five years and a voltage out
put of1 .9 is promised as a result of
research in magnesium battery de
sign culminating in a recent patent
application by ACR Electronics of
Hollywood, FL. In addition, the
new battery would have greater ca
pacity for its size, lower internal
resistance, and a higher peak dis
charge rate than present dry cells.

Magnesium's greater tendency
toward chemical reaction-which
is the cause of its higher voltage-

also forms a protective layer on its
surface when the battery is idle.
This inhibits the "local action" or
spontaneous internal discharge,
that runs down a zinc-carbon bat
tery when not in use. But this film,
which so greatly increases shelf
life, takes time to break down
when the circuit is "turned on."
The delay can last as much as a
minute before the load breaks
down the protective film and cur
rent rises to normal. A second
problem is that the chemical reac-

tion in the cell builds up gas,
which must be vented.

Research by ACR has reduced or
eliminated those problems. An im
proved electrolyte produces water
instead of gas, and other improve
ments have reduced the "current
on" delay to less than 0.3 seconds.

A unique feature of the magne
sium batteries is their "inside-out"
construction. Instead of the nega
tive zinc can, the carbon positive
element is cast in one piece to
serve both as container and
positive center pole. The negative
element is an extruded magne
sium cylinder that fits con
centrically between the center
carbon electrode and "can." This
positioning also reduces the
length of the electrical paths in the
cells, reducing internal resistance.

Although magnesium batteries
have been used for some years in
special applications, such as ma
rine markers and rescue lights,
and in several space programs,
they are not yet quite ready for
general consumer use. A number
of problems remain-among
which are adaption of radio equip
ment or flashlight bulbs to the 1.9
volt rating of the new cell. But it is
reasonable to suppose that we will
in time have a flashlight that can
remain idle in the car for years and
still supply top performance. R-E



CIRCLE 77 ON FREE INFORMATION CARD

>
"U
JJ
;=

7



VIDEO NEWS

DAVID LACHE:NBRUCH
CONTRIBUTING EDITOR

• Here com.es Super Beta. Around midyear,
Sony and other Beta VCRmanufacturers are
scheduled to introduce "Super Beta," a new
version of the Beta system, which is claimed to
achieve a 20% increase in picture resolution.
Super Beta recorders use standard Beta cassettes,
but shift the carrier signal frequency upward by
800 kHz resulting in a wider luminance
bandwidth for a sharper picture with more detail.
In addition, the system has special video noise
reduction and emphasis circuitry.

Super Beta produces a picture with more than
300 lines of horizontal resolution and about 45dB
signal-to-noise, according to Sony estimates. Thus
it falls short of the super-high-band VCR's
mentioned previously in this column as being in
the works. However, the picture is extremely
good, and it particularly excels for home editing
demonstrations showed that a fourth-generation
Super Beta tape was at least as good as a second
generation tape made on a standard Beta
recorder. The Beta group claims complete
compatibility-that is, tapes recorded on Super
Beta can be played back on standard Beta
recorders and standard tapes can be played on
Super Beta machines.

• More 8m.m. VCR's. The first VCR's in the
new 8mm video format to be sold here were
combination camera-recorders, or camcorders, by
Eastman Kodak, General Electric, and Polaroid.
Now along come the first "separates"-tiny
portable decks designed for use with miniaturized
video cameras and with separate tuner-timers.

The little decks weigh about four pounds or so,
including battery, and use the new 8mm
cassettes. The Sanyo unit, priced at $1,100,
including tuner-timer, has a two-speed switch to
double the pla;ying time of a 90-minute cassette.
Canon's Canovision deck is priced at $900, the
companion programmable tuner-timer at $300.

• 35-inch color tube. The world's biggest
direct-view color picture tube, a 35-inch model,
will be introduced in the United States this fall in
a new set by Mltsubtshl. The TV console will sell
for around $3,000, but the company promises
future models at lower prices. The tube is 22.4
inches deep, weighs HO pounds, has center
brightness of 170 foot-Iamberts with resolution
comparable to Mitsubishi's best 25-inch--330
lines horizontally on broadcast TV; 400 on video
input. Power consumption of the set will be 180
watts as compared with 160 watts for
Mitsubishi's 25-inch models.

The largest picture tube in any set previously
offered in the United States was 30 inches in a
special Sony 35th Anniversary model console
produced in a limited run of 1,000 sets, retailing
at $10,000. The biggest tubes scheduled for
production in the United States measure 27
inches diagonally and won't be available until
1986.

• TV extenders. Two new gadgets are
designed to make it easy to add more TV sets to
your home without having to string up cable.
Rabbit, by Envision Systems, Santa Monica, Cal.,
connects to a VCR's video and audio outputs and
puts them on an FM carrier for transmission to
television sets throughout the house via the
electrical wiring. One transmitter and one
receiver cost $100 , extra receivers are $40.
Quantec International, Salt Lake City, offers a low
power transmitter that connects to the RF output
of a VCR, game, computer, or videodisc player and
is said to permit tuning on any rabbit-ear-
equipped TV set up to 40 feet aW8(f. R-E



ADVANCE ELECTRONICS
IS PROUD TO INTRODUCE

B~L.....=-~ ·~.....~..i=-' TAA 9000 SERIES~A_ _ _ •• _

HIGH PERFORMANCE PROFESSIONAL
OSCILLOSCOPES

9060 60 MHz • Dual Trace with
Delayed Sweep. 1mV Vertical
Sensitivity. 8 Traces. 12KV
Acceleration Voltage • XY
Mode • Channel 1 Output • 3
Vertical Inputs • Service Manual
included

9100 100MHz • Dual Trace With
Delayed Sweep. 1mV Vertical
Sensitivity • 8 Traces • :s3.5nS Rise
Time. 18KV Acceleration
Voltage • XY Mode • Channel 1
Output • 3 Vertical Inputs

ENGINEERED SO THAT
SPECIFICATIONS ARE MET IN THE
FIELD NOT JUST ON THE DRAWING
BOARD

I SPECIAL 3 YEAR EXTENDED WARRANTY'" I

• 7 Ranges: 0.2 Hz to 2
MHz.

• Outputs: Square,
Triangle, Sine, Waves
and TTL Pulses.

• Duty Cycle Control.

Clrcultmatet
model FG2 function generator.

• VCF Input.
• Variable/Fixed

Attenuators.
• Variable DC Offset

Control.
• Inversion Feature.

Clrcultmater
model UC10 universal counter.
• 5Hz to 100MHz. • 20mV Input
• Two Input Channels. Sensitivity to 100 MHz.
• Measures Frequency, • 4 Selectable Gate

Period, Frequency Times.
Ratio, Time Interval, • 14 LED Indicators.
and Unit Count. • 8-Digit LED Display.

•=

'These new Oscilloscopes are so reliable
that we are offering a SPECIAL 3 YEAR
WARRANTY when you purchase these
scopes from ADVANCE ELECTRONICS

HOl LlNE
lOLL FREE 0474

800-223-
212-730-7030

26 WEST 46th STREET. NEW YORK. N.Y. 10036

AVAILABLE NOW
CALL FOR PRICES



LEADER

MODEL 820

• Resolves to 0.1pF
• 4 digit easy-ta-read

LED display

• Fuse protected
against charged
capacitors

• Overrange indication

• 0.7% Accuracy
• Autorange Only
• 10 Amp Only

PRICE DDES NDT
INCLUDE PRDBE~

• 1mY/division sensitivity to 7D
MHz

• 500 J.L V/division cascade
sensitivity

• Four-input operation provides
trigger view on 4 separate inputs

• Alternate time base operation
• Switching power supply delivers

best efficiency and regulation at
lowest weight

CAPACITANCE METERS
$199 95 $15995

75

I $99
00

Ir799S!
and free C70
holster 73

MODEL 830

• Automatically mea
sures capacitance
from 0.1pF to 200mF

• 0.1pF resolution

• 0.2"10 basic
accuracy

• 3'/2 digit LCD display

• 0.5% Accuracy
• Manual or

Autorange
• 10A + 300 mA

Range ·
• Beeper

MULTIMETERS-----------',-.,~

FLUKE~
SERIES

MODEL
5208

• Now with HI/La Drive

• Works in-circuit when
others won't

• Identifies all three tran
sistor leads

• Random lead connection

• Audibly and visually in
dicates GOOD transistor

• Analog Display • Rotary Knob • Volts AC &
DC • Resistance to • 32 Mil· 10 Amps • Diode
Test • 3200 Counts • Fast Autoranging • Function
Annunciators in Display • Power-Up Self Test
.2000 + Hour Battery Life wI Power Down "Sleep
Mode" • New Test Leads • VDE & UL Approval

~
~ INDUSTRIAL

TRANSISTOR
TESTER

$199 95

• Non-Line.r Systems

WE CARRY A FULL
LINE OF ,FLUKE
MULTI·METERS.
IN STOCK NOW

• Frequency measuements to
200KHz

• dB measurements
• Basic dc accuracy 0.4%; 10J.LV,

10 nA and 10 mnsensltlvlty
• Relative measurements
• True RMS
• Hlgh·speed Beeper

• 0.3% Accuracy
• Manual or

Autorange
• 10A + mA Range

• Beeper
• "Touch-Hold"

Function

Sale ends April 85

;:IF~L~u5K~E~~ ~

77

MODEL
8060A

4% DIGIT
MULTIMETERS

NOW
IN STOCKl

THE NEW
FLUKE 27 SERIES
WORLDS TOUGHEST METER

~ PHILIPS malIC... WESTON
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BECKMAN'S CIRCUITMATE ®

.ALL UNDER $100

~------ . /

"

-Small Size
-Complete
Autoranging

- "Touch Hold"
-Audible
continuity
checking

$329 95 MODEL 1650

• Functions as three separate
supplies

• Exclusive tracking circuit
• Fixed output SVDC, SA
• Two 0 to 2SVDC outputs at O.SA
• Fully automatic, eurrent-llmlted

overload protection

MODEL
1601

POWER SUPPLIES

$76 95

1ne DM 77 gives you
the convenience of

autoranglng plus 10
amps ac/dc

measurement
capabi lity. You simply

select the function
you want, and the

DM 77 automatically
sets the required

range.

FUNCTION GENERATORS
MODEL

3020
$18995 SWEEP FUNCTION

• Four instruments in one package
- sweep generator, function
generator, pulse generator, tone'
burst generator

• Covers 0.02Hz·2MHz
• 1000:1 tuning range
• Low-distortion hlgh·accuracy

outputs

SALE
$59.95

The DM73 is the smallest digital
multimeter on the market. Its

probe-style design makes it ideal
for taking measurements In hard

to-reach test areas.

:1<PRECISION

• Sine, square and triangle output
• Variable and fixed TIL outputs
.0.1 Hz to 1MHz in six ranges
• Push button range and function

selection
• Typical sine wave distortion

under O.S% from 1 Hz to 100kHz

• Isolated o-SOVDC, continuously
variable; 0-2A in four ranges

• Fully automatic shutdown,
adjustable current limit

• Perfect for solid state servicing

$69 95

$89 95

Circultmate DM 45 
3Yz-diglt multimeter;
0.5% Vdc accuracy;

diode test,contlnuity
beeper, 10 amps AC

and DC ranges, auto
zero, auto-polarity,

auto-decimal

Circuitmate DM-40 
3Yz -digit multimeter;
0.8% Vdc accuracy,

diode test, auto
polarity, auto-zero,

auto-decimal

BECKMAN does it
again...a true RMS
4\7 DMM w/1 year
calibrated cycle at
a 3\7 digit price.

$23900
AVAILABLE NOW!

$3995
in stock now

$79 95

$64 95

Circuitmate DM 20
3Yz-diglt , pocket-size

multimeter; 0.8% Vdc
accuracy, diode test,

hFE test, conductance,
10 amps AC and DC
ranges, auto-polarity

auto-zero , auto 
decimal

Circuitmate DM-25
3Yz digit, pocket-size ......-=:11
multimeter; 0.5% Vac -
accuracy, diode test,

capacitance, continu ity
beeper, conductance,
10 amps AC and DC

ranges, auto-polarity,
auto-zero, auto-

decimal

.. .Quality and' Performance
Beckman-and -4Y2 Digits ...

True RMS

AVAILABLE NOW. . . .

NEW
Beckman

Circuit-mate
DM10

•
EH01'L\NE

oo-ii3-0474=-= 8 212.730-7030

26 WEST 46th STREET, NEW YORK, N.Y. 10036
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TVRO receivers and rem ote controls
BOB COOPER, JR.*

SATELLITETV EDITOR
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AS WE BEGAN TO SEE IN LAST MONTH'S

column, the TVRO receiver of to
day has changed great ly over the
past five years or so.

Take the IF port ion of the re
ce iver, for example. The basic re
ceiver must develop a significant
"bu lk gain" in the lowest IF seg
ment-as mu ch as 50 dB of gain at
70 MHz (in 1980). In t he IF sect io n,
we also find single-c hanne l f i lter
ing netwo rks that eliminate (wi th
bandpass filter sect io ns) any signal
ene rgy on adjacent satellite chan
ne ls. Up to 50% of the total re
ce iver in 1980was w rapped up w it h
parts in the IF segment.

The 1984/85 TVRO receiver uses
amplifie r stages constructed from
a few lC's; gone are the discrete
transistors, and assoc iated re
sistors and capacito rs. The mi xture
of coils and capacitors that once
made up elaborate bandpass f il
ters have been rep laced by SAW
fi lter dev ices. As a result , today's IF
stages may have only a dozen (or
fewer!) parts .

As we all know, fewer parts usu
al ly mean fewer do llars per re
ceive r (in parts and labo r). And any
reduct ion in parts typ ically results
in an improvement in mean-t ime
between-fai lures and, eventual ly,
low er cost to t he consumer. Be
fore the end of1985, we can expect
to see a complete single IC that
accepts the 70-MHz IF and "sp its"
out demodulated video and audio .

Enter remote control
The ear ly TVRO termina ls of

1979/80 not on ly lacked remote
control capab ilit ies, but they were
probab ly im po ssib le to contro l ·
even local ly (manua lly) ! At t hat
• PUBLISHER, CSD MAGAZINE

FIG.l

ti me, al l TVRO -system co mpo
nents (dish mover, receive r, etc.)
we re manu fact ured by di ff er ent
co mpa nies, w ho made no effort to
make the ir respecti ve products ca
pab le of communicati ng w ith th e
ot he r components that made up
the system.

TVRO dealer "Starter Kit"
available

Bob Cooper's CSD Magazine has ar
ranged with a number of TVRO equip
ment suppliers to provide a sing le
package of material that will help intro
duce you to the world of TVRO dealership.
A short booklet written by Bob Cooper
describes the start-up pitfalls to be avoid
ed by any would-be TVRO dealer, in addi
tion, product data and pricing sheets from
prominent suppliers in the field are in
cluded. That package of material is free of
charge and is supplied to firms or individu
als in the electronics service business as
an introduction to the 1984/85 world of
selling TVRQ systems retail.

You may obtain your TVRO Dealer
Starter Kit free of charge by writing on
company letterhead , or by enclosing a
business card with your request. Address
your inquiries to: TVRO STARTER KIT,
P.O. Box 100858, Fort Lauderdale, FL
33310. That kit not available to individuals
not involved in some form of electronics
sales and service.

That meant th at every fu nction
was separate, requir in g sepa rate
(unrelated) pieces of hardware to
accompli sh each task. For exam
pl e : Channe l se lection wa s one
fu ncti on ; audio se lection was an
ot her (altho ugh the circ uit ry might
have been located in the receive r
cab inet) ; fine tuning was a sepa
rate funct io n (with in the basic re
ce ive r); polarity se lection was
another funct io n, and satellite se
lection, yet anoth er.

As TVRO syste ms progressed ,
synthes ized tu ning eliminated the
need for a manu al f ine-tuning con 
t ro l, and mem ories mad e aud io
subc arrie r t un ing a thi ng of the
past-you tuned it but on ce w hen
the receiver was fi rst set up. Pol ar
izati on select io n also we nt away
w hen receive rs we re eithe r " hard
wired" or equipped w it h memo ry
tie d to th e receiver 's channel-se
lecti on switch . That allowed t he
co rrect pol arization to be automat
ically selected w hen a new chan
nel was tuned .

Now we're left with sate ll ite se
lect ion and the basic channel se
lect ion . In m an y mode rn re 
ce ivers, t hose two f unctions are
combined into a single step; you
te ll the rece iver w hat sate ll ite you
wa nt an d w hic h transpo nde r
(chann el) all in a series of strokes
on a keypad. The receiver's memo 
ry, interfaced to the ante nna drive
un i t , alo ng w ith po larizatio n
switching does it all for the user.
The syste m can be in f rared con
tro lled or (UH F) wire less or hard 
w ire con trol led .

What's available
A nu mb er of receiver packages,

like those f rom Aru nta and Con-
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works. It's the only book you'll need.
Butyou'll needa newone everyyear.

Toget a copy ofthe newMaster
Guide, go toyournearest Philips ECG
distributor. Forhisnameandlocation,
just call: 1-800-225-8326 (in Mass.,
617-890-6107) .

If it'S ECC, it fits. And it works.

A North American Philips Company

rlJedkaledIe ~axellem:e.

PhilipsECG

CIRCL E 68 ON FREE INFORMATION CARD

ECC'" A-STAT Material
Philips ECG has two sizes of
anti-staticfoamthat will prevent
damageto semiconductors from
static electricity. The A-STAT 12
measures 12" x 12" and is perfect
for benchuse. The A-STAT2
measures 3" x 5" and can be car
ried in the tool box. Whensemi-
conductorsare kept inA-STAT
foam, static electricityis shunted
throughthe foaminstead of into
the semiconductor, where it could
havecaused damage.
Common applications: Esse ntial
for semiconductorprotection on
the workbenchor in the field.

Your newMaster Guide will be looking
as dog-eared as the oldone beforelong.
Because thisyear the Master Guide has
beenexpanded to include more than
400newproducts andalmost25,000
newcross references.The Master
Replacement Guide for1985. 656pages.
Over3,500different ECGdevices that
provide replacement coverage for more
than227,000 industry types. And every
thing inthe book is cross-referenced
soyou can find whatyou're looking for
fast, andbe sure it fits. Plus, everything
we make meets or exceedsthe original
JEDEC or application specs. So it

The new and expanded ECC; Semiconductors Master C;uide.

The one thing we make
that you haveto

replace everyyear.
ECC'" High-volt age
Rect ifier and volt age
Divider Network
Philips ECG's ECG568 is a high
voltagerectifierused in Sanyoand
Sears TV sets to supply highvolt
age to the picture tube. It also
containsa voltage dividernetwork
which suppliesfocusvoltage to the
picture tube.
Commonapplications : For use in
television service and repair.
CIRCLE 298 ON FREE INFOR MATION CARD

EMF'" Transient voltage
and RF Interference
Suppressors
EMF transient voltage surge sup
pressors by Philips ECG clamp
voltagespikes on120VAC line to
levels safe for all electronicequip
ment. They can handleup to 40%
greater surge current than other
suppressors. Single outlet sup
pressors are available in both two
and three-prong versions.

The multiple outlet EMF315
incorporates botha spike suppres
sor and a PI filter to suppress
RF interference on the AC line.
RF interference causes audioand
videodegradationand causes
digital equipment to function
imperfectly.
Common applications: Electronic
equipment such as hi-fi and tele
vision, stereo, computers or other
line-operated electronicequipment
subject to voltage surges and radio
frequency interference fromthe
AC line.
CIRCLE 299 ON FREE INFORMATION CARD

ECC'" LED Lamps
Philips ECG has LED lamps in
shapes and sizes for virtuallyany
application. They're available in
round, rectangular, triangular and
square shapes. They come in red,
yellow, green, or even in two col
ors. Andthere's a choice ofclear
anddiffused reds. Some havejew
elledlenses . Andsome are even
available as flashing LEDs with the
flashercircuitbuiltin.

In addition, long-life, shock
resistant, vibration-resistant, LED
replacements for incandescent
cartridge indicatorlamps are also
available in red, yellow or green.
Common applications: All LED
indicator applications. LED car
tridgesare idealreplacements for
cartridge-type incandescent lamps.
CIRCLE 297 ON FREE INFORMATION CARD
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Da~ py

h om e TVR O- s y st em pri c e
. ran ges-f rom low- end , no- frill s

packa ges to th e mo re sophist i
cated hi gh-end systems.

Price range
Start ing w it h the least expen sive

in stall-it-yoursel f sys t ems , th e
mark et sta rts off with pac kages
th at fea t ure 4.5 -6-foot ante nna
d i sh es, eq u ip pe d with non
motorized mounts and simplist ic
electronics th at retai l for ju st un
der $1,000 ($995) in many secti on s
of North Am eri ca. Many mark et
ing expe rts feel that such syste ms
may be th e wave of the future (of
fering 20 to 30 channels of satellite
TV to th e "average" user.)

The next sizable range of sys
tem s co mes in at around $1995.
These systems (usually deal er-in
stalled) are simply slight up grad es
of the no-frill s packages. The sys
tem may contai n a slight ly larger
ant enn a wi t h polar-mount , and
hand-operated di sh mover. Deal
ers w ho know wh at the y are doing
seldom in stall th e lower priced
system.

Then we have th e motor-driven
syste ms- priced in the $2995 re
gio n- t hat feature hi gher-quality
receivers, but few remote-control
funct ions. An industry study in the
late spring of 1984 showed the aver
age syste m sell ing for just under
$3000 nationwide.

Now we come to the high-end
package s, sell ing for as high as
$5995 in some parts of the country,
that featu re fu II remote con trol , re
ceivers with mem ory, and stereo
audio , w it h all the frills and do
dad s th at Am eri can and Japanese
eng i n eers have been abl e to
create. Between th e low-end and
hi gh- end pri c e ran ge s
($995-$5995), the re is an extremely
w ide selec tio n of systems . Next
time, we' ll see how all of w hat has
happ ened shapes up in th e mar
ketplace. R-E

Systems-that offer remote con
trol. (See Fig.1. ) Such units feature
(UH F wirel ess) remot e control
over the antenn a-drive syste m
that, with deal er- in stall ed inter fac
in g, allow otherwi se un avail abl e
fu ll syste m rem ote-control.

Like an y relati vel y hi gh-end
package , such frills do not com e in
at low-end prices. And that has
created a far broader marketplace
for TVRO systems than ex isted
back in 1979/80. Let 's take a quick
look at what you get in the various

__ SEND CSD ANTHOLOGY/2 Vols .+CSD Bonus.
__ SEND CSC October '84 Special Issue ONLY.

NAME COMPANY _

ADDRESS _

CITY STATE__ ZIP _

Payment : $60 US funds (Anthology + Bonus), $15 US funds
CSD Oct. ONLY ; payable "CSD ANTHOLOGY. "
Shipping charges prepaid. Enter order to: CSD Anthology,
Radio-Electronics Magazine , 200 ParkAv. S., New York, NY
10003; or call 305-771-0505 for credit 'card orders ONLY.

ifer, have t he complete con trol sys
te m built in to the basic receiver.
Intersat and Arunta provide hand
held remote-units t hat allow full
system control f rom your favo rite
easy-chair, o r any othe r plac e w ith
in " sight" of the receive r.

The makers of th e more sophis
t icated di sh-m over system s, re
cog nizing th at not all receivers are
equipped with remote-control ca
pabiliti es, designed expandab le
di sh- c ontro l units-lik e th e
Tracker IV, from Houston Tracker

THE MOST COMPLETE report on the mushrooming
home TVRO' industry ever compi led, written as only the
'father of TVRO' could have prepared. More than 1000
pages (I) tracing the complete story of home TVRO ,
lavishly illustrated with equipment photos, schematic
diagrams , equipment analysis reports . Bob Cooper,
the first private individual to own and operat e a TVRO
(1976) has collected and polished hundreds of indi
vidual reports into a unique 'collector's edition ' which
clearly explains the TVRO phenominon in North Amer
ica. From Coop's first 20 foot 'monster' dish to the
present day 5 foot 'C-band ' TVROs, the fascinating
growth of TVRO equipment and its legal status unfolds
for you.

THIS TWO VOLUME SET totaling more than 1,000 pages is available for the first time
to readers of Radio-Electronics at special discount pricing . Originally sold at $100
per two-volume set, a limited supply is now available ONLY through this advertis e
ment. PLUS, you will also receive a special extraordinary bonus ; the 200 page (+ )
October 1984 edition of CSD/Coop's Satellite Digest. This very special edition of
CSD is a best-seller in the TVRO industry , with the most comprehensive collection of
TVRO facts and figures ever compiled. Combined with the 1,000 page 'CSD
ANTHOLOGY' report, you have instant reference to everything you will ever need to
know about the state of the home TVRO industry, It is MUST reading for every person
in, or thinking about 'getting into,' any segment of the home TVRO world .

--------------------------------

The First
Five Years!
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NRITrains You AtHOlDe As You Build

GET THE KNOW-HOW
TO REPAIR EVERY
COMPUTER ON THIS
PAGE..• AND MORE.

IBM Is a Registered Trademark of Int om. non.1 Business Machine Corporation .

Epson is a Registered Tr.demar1t of Epson America, Inc.

Apple and the Apple logo are Registered Trademarks of Apple Computer, Inc .

Compa q Is I Registered Trademartt of COMPAQ Computer
Corpor.tlon.

© 198-t AT&T Technologles,lnc.
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Your Own IBM-CoDJpatible Computer
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Learn theBasics theNRI
Way-and Earn Good
Money Troubleshooting
Any Brand of Computer
The biggest growth in jobs
between now and 1995,
according to Department of
Labor estimates, will occur in
the computer service and
repair business, where
demand for trained tech
nicians will actually double.

You can cash in on this
opportunity-either as a full
time corporate technician or
anindependentservic~

person-once you've learned
all the basics of computers the.
NRI way. NRI's practical
combination of "reason-why"
theory and "hands-on"
building skills starts you with
the fundamentals of
electronics, then guides you
through advanced electronic
circuitry and on into computer
electronics. You also learn to
program in BASICand
machine language, the
essential languages for
troubleshooting and repair.

You Build-and Keep-
a Sanyo MBC·550·2
The vital core of your training
is the step-by-step building of
the 16-bit Sanyo MBC-55G-2
computer. Once you've
mastered the details of this
state-of-the-art machine, you'll
be qualified to service and
repair virtually every major
brand of computer, plus many
popular peripheral and
accessory devices.

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

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

Learn MS/DOS
Operating System

Praised by critics as the
"most intriguing" of all the
IBM-PC compatible com
puters, the new Sanyo uses the
same 8088 microprocessor as
the IBM-PC and features the
MS/DOS operating system. As
a result, you'll have a choice of
thousands of off-the-shelf
software programs to run on
your completed Sanyo.

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

Your NRI course
includes the Sanyo
MBC·S50-2 Computer
with 128K RAM, monitor, disk drive, and
" intelli gent" keyboard; the NRI Discovery
Lab"', teaching circuit design and
operations; a Digital Multimeter; Bundled
Spread Sheet and Word Processing
Software worth $1500at retail-and more.

IOO.Page Free Catalog
Tells More
Send the postage-paid reply
card today for NRI'sbig lOG
page color catalog on NRI's
electronics training, which
gives you all the facts about
NRI courses in Micro
computers, Robotics, Data
Communications, 1VNideol
Audio Servicing, and other
growing high-tech career
fields. If the reply card is miss
ing, write to the address below.

~~~SCHOOLS
McGraw·HiUContinuing
Education Center

.j'j~3939 Wisconsin Avenue, NW I~.n· 10
Washington, DC 20016 •

We'll Give You Tomorrow.
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LETTERS WRITE TO:

LETTERS
Radio-Elect ron ics
200 Park Ave South
New York, NY 10003

INTERFACING THE ZX81
Thi s lett er is in respo nse to the

art icle " Interfaci ng th e ZX81 ," (Ra
dio-Electronics Septe mbe r, 1984).
The article makes t he fo llowi ng
stateme nt in reference to inte rfac
ing a relay to a microprocessor sys
tem: " The d isadvantage of this
co nf ig uratio n is.. .m ech ani cal re
lays that can be co nt rol led w ith
logic- level s sig nals ty pi cally can
o nly handl e loads up to 0.5 amp at
120 vo lts." W hile th at is what I'd
cal l a close guess (assuming you
use a relay w it h a co il vo ltage of
five vo lts ), t he fo l lowing ci rcu it
may be helpful to readers w ho

-t v

L0 (" \Co--.A",VV-+--I
IN

FIG. 1

have a variety of relays availab le.
In my area of the count ry there

are ma ny hi gh current relays
(3- 10+ amps) availab le at surp lus

stores for peanu ts. While it is t rue
they do not all ope rate at f ive volts,
by the circuit shown in Fig. 1, I
have been able to contro l vario us
relays w it h co ils of 5-30 volts DC.
That cir cu it wi ll energize the relay
(or ot he r load) if a log ic one isw rit 
ten to the base of Q1 via a 8155,
8755, etc.

The f irst step is to determine th e
co l lec t or current , Ie ' re q u i red .
That , of course, is simply the cur
rent needed to energize the relay.
To be on the safe side, choose a
value t hat is twice that fo r Ie- Pick
an NPN transistor that wi ll satisfy
that requ irem ent , and use that

OTHER MODELS ALSO AVAILABLE
Jerroid JRX-3 $49.95 ' Jerrold DRX-3 $69.96 '
Jerroid RSC-3 $39.95 '
• Reconditioned Units With 30 Day Warranty

CIRCLE 54 ON FREE INFORMATION CARD

DW63K

$74.95

• TV On-Off Feature
• Infra-Red Wireless

Remot e Control

• Special Price on New Factory
Fresh Units - $69.9S

• Warranty Not Valid After
15 Days From Receipt

DW42 K

$49.95

• 60 Channel Capacity
• PL L. Tuning
• 6 Channel Memory

• MasterCard & Visa Add 5%
• Checks - Aliow 14 Work ing Days
• Freight Charges: Sent Coliect
• Order 20 or More - Freight Prepaid

Phoenix Electronics
1 Midwood • Allendale. NJ 0740 1

(201)848 -8229

CONVERTERS
ONLY $59~ 5 lIIIllllllll!!I!

FACTORY ...
REFURBiSHED
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Others say, "Buy this or that and it will double your production or, your money back in thirty
days". But the fact is, when it comes to troubleshooting start up, shut down, hi-voltage, or
any type of flyback related problem - - - including open or shorted B + paths -for video, ver
tical, audio, chroma, matrix, tuner circuits, etc., any circuit that relies on flyback generated
B+ voltage or, any type of a dynamic short in a CRT - - -in any set that uses a horiz output
transistor (any brand, any age, any chassis that you can come up with);

JUST ONE

SUPER TECH
WILL OUT PERFORM ANY AMOUNT OF OTHER EQUIPMENT

BY SEVEN TO ONE

$10,000 CHALLENGE
Let a third party choose 24 various brand TV sets that have bonifide major problems in any of the above cir
cuits. Let our competitor bring all of the test equipment that he has ever sold, as well as his entire engineer
ing staff. If one man with a Super Tech can't troubleshoot 21 of these sets down to circuit level faster than
their entire team can do likewise to just three sets, we will hand them $10,000 in cash. If they get beat, they
give us permission to publicize the results! This offer is not limited to our competitors. Factory engineering
teams or anyone else for that matter is welcome to try. The one using the Super Tech won't even need a
schematic!! Are we serious about this challenge? - - - You bet we are! !

THE ABOVE FIGURES ARE CONSERVATIVE!

In about 15 seconds, you can hook up a Super Tech to almost any TV set. All you do is pull the horiz output
transistor, plug Super Tech into the empty socket, then make one ground connection. In the time it takes to
push four buttons, you know exactly which circuit has failed with 100% accuracy! (That's 9 points of the game
when you're working on late model sets.)

THE ENTIRE TEST - - - INCLUDING HOOK-UP
TAKES ABOUT 30 SECONDS!!

SHOULDN'T YOU BE USING A SUPER TECH
AT ONLY $995 0 0---CAN YOU AFFORD NOT TO?

Call and give us your Visa or Master Charge card number. We'll send your Super Tech prepaid. Use it for
thirty days. If Super Tech doesn't do everything we say it will, send yours back and call your bank to cancel
the sale. You have nothing to lose! The thing is, if we can only get a Super Tech in your hands, it will make
your job so much easier, you won't even consider being without it. The manual that comes with your Super
Tech even explains how the circuit that you are iNorking on operates. C.O.D. orders welcome, prepaid orders
deduct 5%.

6004 Estacado Lane • Amarillo, TX 79109
CIRCLE 269 ON FREE INFORMATION CARD

DIEHL ENGINEERING • Ph. (806) 359-1824
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Texas Instruments Understanding Sertes.'

Books about today's science
and technology...for everyone.

There are a couple of interesting
items in your November issue.
One is the Edi to rial. The prob lem
remin ds me of the one some years
ago with garage-doo r openers .
That was solved by having an ar
rangem en t w here an ind ivid ual
code was picked by each user. Ap 
pl ication of that method to VCR's
might be a li ttl e more difficult, but
it can be done . That method could
also solve another potential prob
lem: If I have two VCR's in the
same locati on , and they are of the
same make, how can I select one
of the two to the exclusion of the
other? That wou ld not be solved by
standard izat ion of codes, as you
suggest, but might be if I could
choose the codes myself.

The other it em is in "Video
News." The statement is made that
the service record of VCR's already
compares with that of color TV. If
this is true, why aren't the man
ufacture rs more generous w ith
their warranties? Color TV's come
with a one-year warranty on the set

continued on page 26

moving components.
A product that might be of he lp

to you r readers is deso lder ing
braid. Desoldering braids, well
known in industrial applications,
and to do -it-yourself electronics
hobbyists, do avoid many prob
lems. The deso ldering bra ids al
low only a gradual increase of the
te mperature leve l when t he de 
so lderi ng operat ion is being
made. The solder joint is "pro
tected" by the origina l co ld w ick
and th e laminate therefore is not
exposed to severe heat stress.
ERNEST SPIRIG, PRES ID ENT
S.A.T. INC.
Agawarm, MA

The art icle "Bui ld t he Tele-Toll
Tim e r " , pu bli s h e d in t he
Nove mbe r1984 issue of Radio-Elec
t ronics, li sted the address of Men
dakota Products, Ltd ., supp lier of a
ki t of parts for the project , as PO
Box 20 HC, 1920 W. Common
wea lth Ave. , Fullerton, CA 92633.
Readers may now write to Me n
dakota Products Ltd . at their new
address: PO Box 2296, 10m w. Im
per ial H igh w ay, La Habra, CA
90631 .- Ed itor

2122
RE485

~
TEXAS

IN STRUM EN T S
Creating useful products

and services for you.

State' Z1p _

CIty,--------- ---

Address _

Mail to:
Texas Instruments Incor porated
informatio n Publish ing Center
P.O. Box 225474, MIS 8218
Dallas, Texas 75265

Novice, professional, technician or
hobbyist, there's an Understanding
series title Just for you. Each book
is a self-contained volume tha t takes
you through the material step-by
step. For the newcomer, it 's a quick
and easy way to learn. Practitioners
will find it an Ideal way to catch up,
keep pace and review. You'll like the
look, too. These editions will make
attractive additions to any reference
library. Information·lntens ive, with
color Illustrations, they 're easy to
read. And margina l notes speed and
simplify summary or review. The
Understanding Series. Exciting, ti me
ly subjects In an Inviting new for
mat. Check your choices on the
coupon and mall It, tod ay.

tronies, July 1984) was an interest
in g and helpful art icle on repair ing
da maged PC boards. However,
preferab ly one shou ld try not to
da mage a PC board, thereby
avoid ing the repair tasks outl ined
in your art ic le. We have fou nd,
fro m expe rience, that a lot of
damage to PC board s is caused by
in co nveni ent desold er in g meth 
ods, especially those th at use an
id lin g soldering iron and excessive
temperatu re in f lu ence over a pro
lo nge d per iod of t ime w hi le re-

Please send me the following titles
@ $14.95 each:

# of copies
__ Understanding Automation Systems LCB8472
__ Understanding Automotive Electronics LCB8475
_ _ Understanding Communications SystemsLCB8474
__ Understanding Computer Science LCB8452 Name _

__ Understanding Data Communications LCB8483
__ Understanding Digital Electronics LCB8471
__ Understanding Digital Troubieshooting LCB8473
_ _ Understanding Microprocessors LCB8451
_ _ Understanding Solid State Electronics LCB8453
__ Understanding Telephone Eiectronics LCB8482
Add $1 .25 perbook, postage and handling. Prices sublect to change without notice.

Enclose check or money order withsalestax(except AK, DE, NH, DR) . Foreign orders must be in U.S. dollars and include
shippingcharges . Sorry, no phone orders.

© 1985 Texas Instruments Incorporated

transisto r's base curre nt, IB , and
beta, hfe' to determine th e.value of
RB • That can be fo und from:

IB = le/h fe
RB = VL/IB

w here VL is the worst case logic
vo ltage. For TTL circuits , th e value
of VL is 2.5 vo lts .
RO BERT PARENT
Boyceville, WI

" How to Repair PC Board s," by
Robert G ross blatt, (Radio-Elec-
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- Frequency response extends - Superb trigger sensitivity
beyond 40 MHz rating freezes even low level signals.

- Single sweep: essential if waveforms are to be
photographed .

- Trace rotation control allows compensation for inclination
of traces due to terrestrial magnetism.

- Two probes provided as standard accessories: both
switchable betw een 10:1 and 1:1. '

- Wide range of optional extras for more diverse appl ications.
- Compact and lightweight: 282W x 152H x 403D mm

(11-1 / 8" x 6" x 15-718") , 7.2 kg (15.9Ibs) .

10K IDO l< 1M 10M 401.4 100M 10K

FR EQU ENCY( Hz )

lOO K 1M ~M 10M 40.'01 100M
FREQ UENC Y(H z )

,

-I---

I
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1\
1\
\
\
\

- 6dB

- 2dB

- l d9

eee

~ - ]dB:::
~ - 4dB

~ - ~dB

- H and V axes accurate to wi thin ±2 %
- CRT with 12 kV accelerating vo ltage for bright t rac es
- Three input channels, six t races: an enlarged delayed

sweep waveform can be displa yed for eac h c hannel for a
total of 6 simultaneou s trac es. Each c hannel has its own
position control.

- Maximum delay jitter of 1120,000
- Fastest sweep rate of 10 ns/d iv
- Jitterless circuitry fo r stable high fre quency signals

observation .
- High sensitivity: 1 mV/div
- CH 1 signal output : 50 mV/d iv (into 50 Q)
- High-stability calibrator with frequency and voltag e

accurate to within ± 1 %.
• Stable observation of video s ignals possible
• Traces do not shi ft when the attenuator is sw itched
- Pushbutton con t rols for easier operabil ity and improved

reliabi lity.
- Accuracy guaranteed in temp eratures ranging from 10 to

35°C (50 to 95°F).
- Variable holdoff for tr igger ing when obse rving com plica ted

waveforms.
- FIX tr iggering
- Beam fin der

C $ I;;J®.""ATSU INSTRUMENTS INC.
- 430 Commerce Boulevard , Car lstadt, NJ 07072 Phone: (201) 935·5220 TLX: 7109890255

CIRCLE 64 ON FREE INFORMATION CARD
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:-KPRECISION

lAG·120B

$259.00

FUN CTION
GENERATOR

$189.00

• Batl ery operated
• 3 '12 dig it LCD disp lay
• Range 1 PF to 2,000 UF
• 0.2% basic accura cy

GLOBAL
MODEL 3000

$139.00
ADD FORSHIPPINGAND INSURANCE
50 to 5250.00 54.50
5251.00 to 5600.00 56.50
550 1.00 to 5750.00 58.50
5751.00 to 51000 512.50
over 51000.00 515.00

MODEL 3010
• Sine, square and triangle output
• Variable and fixed TIL outputs
• 0.1 Hz to 1 MHz in six ranges
• Typical distortion und erO.5% from 1 Hz to 100

KHz
• Variable DC oHset
• VCO input for sweep tests

$259.00

~
Audio Sine/Square
Wave Generator
• Distortion from <0.03%
• 10Hz to 1 MHz

MODEL 3PN1010V
RAG CARRIES THE COMPLETE STACO
VARIABLE TRANSFORMER LINE

CALL US WITH YOUR REQUIREMENTS.

DIGITAL CAPACITANCE METER

$145.00

MULTI
FUNCTION
COUNTER

MODEL W0-755
• 5 Hz to 125 MHz
• 8 Digi t LED Display
• Period Mea surement 5 Hz to 2 MHz
• Tota lizes to 99,999,999 Plus Overflow
• Frequency Ratio Mode
• Time Interval Mode
• Switchable Allenuator & Low Pass Filter

ftSDICD. ,I ~PAODUCTII co

VARIABLE
TRANSFORMER

PRICE

$35.00

$39.00

$59.00

$30.00

• Master Charge
.VISA. COD
• Money Order ~
• Check ......

COD's extra (required 25% depostt)

$319.00MODEL 1650

-~--. :
. '.=. ',:. " .a

· "

• Fun ct ions as three separate
supplies

• Exclusive tracking circuit
• Fixed ou tput 5 VDC. 5A
• Two 0 to 25 VDC outputs at O.5A
• Fully au to matic, curren t-li mited

overload protect ion
• + and - terminals of each output

are fully isolated, in all modes
• All three outputs may be con

nected in series or parallel fo r
higher vo ltage or current

~@#'hlTRIPLE OUTPUT
POWER SUPPLY

$219.00

$125.00

DC POWER
SU PPLY

ELECTRO INDUSTRIES. INC.

MODEL ATIE NUATION BAND WIDTH (MHZ)

2904 10X 100

2901 10X/1 X 100/5

2205 10X 250

2960 10X 60

CALL US TOLL FREE

1-800-732-3457
IN CA LIFORN IA TOLL FREE

1-800-272-4225

$369.00

• Fully regulated triple output
• Fixed 5VDC, 1A
• V1 + 5 VDC to 18 VDC .5A
• V2 - 5 VDC to 18 VDC .5A
• Fully au tomati c current l imiting

MODEL 1301

~Polaroid 05-34

MODEL 3oo2A/0-3o VDC/0-2A

Now you can get an instant
picture in black & white or color
from any oscilloscope screen.
Inc ludes CRT hood.
* Large hoods also available to fit
computer terminals and CADI
CAM screens.

GLOBAL SPECIALTI ES
TRIPLE OUTPUT POWER SUPPLY

I - PIIO B I 0 -II P b~"M£I. I II SCI oscope ro es

IPOWER SUPPLI ES

RAG ELECTRON ICS, INC. I 214 18 PartheniaStreetl Canoga Park, CA91304/ 1-818-998-6500

LEAIER
Instruments COIpOfa tl()('l
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SCOPE SPECTACULAR
I @!jat!~gi~J. PORTABLE OSCILLOSCOPES I

MODELV-212 $461.00
DC to 20 MHz, 1 mV/d iv, Dua l Trace
Features 6" Rectangular CRT
Full 2 year parts and labor warranty (w/two
X10 probes).

MODEL V-222 $536.00
DC to 20 MHz, 1 mV/div, Dual Trace, D.C. offset for
DMM Output, Verticle Mode Trigger
6" CRT (w/two X1 /X1 0 probes).

MODEL V-422 $694.00
DC to 40 MHz,
other features same as V-222 (w/two X1 / X10 probes)

Model V-1050F shown.

MODEL V-l050F $1276.00
DC to 100 MHz,.5 mV/div, Quad Trace, Delayed
Sweep, Full T.V. Triggering, alternate time base
(w/two X1 /X1 0 probes)

MODEL V·650 $956.00
DC to 60 fv!Hz, 1. mV/div, triple trace, delayed sweep,
Full T.V. Triggering, variable trigger hold-off

CIRCLE 254 ON FREE INFORMATION CARD

MODEL 5711 $1695.00
DC to 100 MHz (typically over
120 MHz), 5 mV/div, True 4 channel
input, eight trace, Delayed sweep,
alternate time base, CRT acceleration
voltage 20 KV, (w/saddle bag, front
cover, 2 ea X1/X1 0 probes).

MODEL 5711 0 $2495.00
(5711 with counter and DMM) .

$899.00MODEL 88-5705
DC to 40MHz
Vert ica l and horizontal deflect ion
accurate within ±2%. CRT accelera
tion voltage 12 KV. 3 channels,
6 traces. High precision calibrator
(±1%). Fastest sweep rate: 10 ns.
• High sensit ivity 1 mv/div
• CH1 signal output
• Beam finder
• De layed sweep
• Alternate time base
• 2 ea. X1/X1 0 Probes

MODEL 88-5702 $535.00
DC - 20MHz, 5 mVidiv
Dual trace
6 inch rectangular internal graticule
CRT.
Includes 2 each x1/x10 probes and
full factory warranty; 2 years on parts,
labor and CRT.

IC#~~ PORTABLE OSCILLOSCOPES



Because they are built to last...
Global breadboarding sockets
are guaranteed for a lifetime.

ADDITIONAL BATTERY
INFORMATION

As a Rel iability Engin eer fo r a
mi nicomputer manu factu rer w ho
uses large qu anti t ies of lead-acid
type rechargeabl e batte ries, I en
joyed seeing the art icle s on " Re
chargeable Batteries" (Radio-Elec
tronics, Septembe r and O ctober
1984). My ex per ie nce has been
w it h lead-acid "gell cell " and " sea
led lead- acid " typ es, w hich are
also m anufactured by Gl ob e
Uni on and Gates in addition to the
sources you listed . I wish to con
tr ibu te addit io nal in fo rmation .

Safety : First and fo remo st, those
batteri es have very high current ca
pacity and, if shorted, w ill cause
th e sho rt ing conductor to heat to
th e point of melting o r ign ition.
The battery may melt the object
across th e te rminals, may exp lode,
or ign ite any fl ammable materials
nearb y. Neve r use hot-melt glue,
cardboard , o r similar flammables
to fab ricate batteri es f rom lead
acid cells. Use extre me care to pro
tect exposed terminal s from acci
den tal co ntac t across metal sur
faces (incl ud ing metal shelves and
tabl e tops.) Batteriesor cell s sho rt
ed in th is mann er are usually de 
stroyed in seco nds.

Shelf life: Shelf life is long on
lead- acid s, but not inf in ite . Our
proc edures call for six-month test
in g of she lf -sto red batteries and
recharg ing if th e battery measures
below 2.0 volts per cell (2.15 vo lts
per cell is con sidered fu ll charge
and 1.5 vo lts afte r storage is unusa
bl e and will not recharge .) Shelf
life is best in sured by fully char g
ing any battery pri or to prolonged
sto rage, ge ne ra l ly at a 24-h our
charging rate, and by maintain ing
a te mpe rature suited to shelf sto r
age. Six mon th s is the shelf f igure
no rmally used at 75°For room tem
perature. That f igure is great ly ex
te nd ed at low er t emp erature s
such as 40-50°F or redu ced at ele
vated te mpe ratures of 90-100°F.

Usag e: Anot he r point ab out
lead-acid s: If they are used in a
deep-d ischarge cycle , recharging
must begin w it hi n six hours of th e
di sch ar ge t ime . M ost batteri es
held in dee p di schar ge fo r longer
per iod s carinot be rechar ged and
mu st be replaced .
JAMES V. GREER
Perkin -Elmer Oceanport, Nj R-E

Europe: PhoneSaffron-Walden,
England. 0799·21682. TLX: 817477.

GLOBAL SPECIALTIES
An Interplex Electronics Compony

70 Fulton Terrace
New Haven, CT06512-1819

(203)624-3103 1WX: 710·465·1227

claim one year. If th e three-week
capability is defecti ve, th e bu yer
canno t be sure in less th an six or
eight weeks, if he makes careful
tests. Then th ere is the t ime spent
in serv icing, and then again t ime
to test , aswell as the need to check
all the othe r functio ns. I don 't be
li eve most purch asers expe ct to
spend a lot of time trying out th e
spec ial features. It seems th at a
one-year warranty wo uld be fairer.
DAVID C. HESS
Downers Grove, IL

Twonew solderless bread
boarding socke ts have been
added to the Global tine: The new
UaS·1oo is now the larges t sock et
in the lin e, wit h 840 tie-point s and
the smaller UB5-600 has 430 tie.
points. Each in cludes two rows of
bus strips on each side for power
and ground connec tions and the
uas sockets are made of the
highest grade plasti c material to
insure maxImum resistance to
warping and breaking.

Introducing the UBS Series

For morethan a decade, GlobalSpecialties' solderless
breadboarding has set the standardfor quality, durability
and dependableperformance. Now,we offera
lifetime guarantee. If a Global breadboard
ingsocket fails to performaccording to your
needs, you merelyretumit to GlobalSpe
cialties. We will sendyou a replacement free
of charge. No questionsasked.

This unconditionalguaranteeis offered
becauseour breadboarding socketsprovide
outstandingperformance, indefinitely. All of
our socketsare made in the UnitedStatesin
ourown factory, employing the latestequip
ment,manufacturing methodsand quality
controlprocedures. Eachsocketand bus
strip is moldedof high qualityplastic mate
rial to providesuperiorstrengthand dura
bility. Precision-formed contactsand
tie-pointsmadefrom nickel-silverassure
excellentcontacteverytime.

Sevensockets andthreebusstrips
are includedin our QT Series.Our new UBS-1 00
and UBS-500models and our Experimentor line
includesocketand bus stripcontactarrangements
in single modularbreadboards.

The industry's largest selection, unmatched
qualityand economy haveearnedGlobalsolder
less breadboarding socketsthe reputation for being
numberone with professionals, hobbyistsand stu
dents. Now, the unconditional lifetimeguaranteeis
yourassurancethat whenyou buyfrom Globalyou receivemaximumdurabilityandtrouble
-free performance. Unlike some manufacturers who require that you purchaseby mail, our
nationwide network of distributors permitsyou to see and inspect our products before
you buy.

See your electronics distributoror for the nameof your localdistributor, call our . ..
Customer Service Department, toll-free 1-800-572-1028.

and two years on the picture tube.
Audio recorders also usually have
a one-year warranty. That cont rasts
w it h the "gene ro us" 90 day one fo r
th e VCR's . In recent years mod els
th at are programmable fo r three or
more weeks with up to eig ht pro
grams have become availabl e. In
f act, I beli eve some new o nes

continued fro m page 22
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EOUIPMENT REPORTS

Alden Model 9321
Weatherchart Recorder

Keep an eye on the weather
with this char t recorder. It's
available in kit form, too.

CIRCLE 5 ON FREE INFORMATION CARD

DOE S YO U R M IN D COM ETO ATT ENTION

when you hear weather reports of
storms brewing at sea? If you are
an avid sailor, or you 're just into
weather forecasting as a hobby,
you need to know all there is to
know about what 's happenin g
"out there ."

One way to keep trac k of the
ocean's surface weather, ice for
mations, the cond ition of the Gulf
Stream , or anything else havin g to
do with the "big ponds , " is
throu gh the Alden mode l 9321
Weatherchart Recorder (Alden
Electronics, Washin gton St., West
borough, MA 01581 .)

This unique, line of 12lightweight and
comfortable precision cutters, pliers and
crimpers are specially adapted to meet
the demanding requirements of the
electronic Industries. All the tools feature
custom contoured ribbed handles which
provide a non-slip gripping surface. and
specially des igned lifetime retum springs
which elim inate operator fatigue.

Precision Pliers,Cullers
and Crimpers

• Flush cutters
• Semi-flushcutters

• Reversecutters
• Cutter/crimper
• Cutter/bender

• Pliers

3455 ConnerStreet. Bronx, New York.10475, U.SA _-
Telex 125091OK NYK. Telex 232395 OKNY UR. ~

Phone (212) 994-6600 . ~

CIRCLE 262 ON FREE INFORMATION CARD
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powered by117-voltsAC. The input
to t he recorder is 600 ohms bal
anced, available at a term inal strip
located on the rear. An accessory
matchin g t ransformer is provided
fo r unbalanced receiver out puts,
su chas a h ead p h 0 n e j ac k ,
However, we co nne cte d t he re
co rder's 600-ohm input directl y to
a receive r's4-ohm headphon e out 
put and had no difficulty of any
kind in driving th e recorde r. It is
possib le th at some rece ive rs mi ght
require th e matching transformer,
bu t we t ried several, rangin g fro m
a budget-priced "shortwave radio"
to a to p-of-t he-Ii ne co mmunica-

The Alden Weatherchart Re
corder is a facsimile printer spec if
icall y designed to recreate the
charts broadcast on shortwave fre
quencies by marine radiofacsimile
stations throughout the world .
The North and South Atlantic and
Pacific oceans, the Indian ocean ,
the Antarctic, the Red Sea, the Per
sian Gulf, and coastal waters are all
served by the radiofacsimi le
broadcasts.

The charts are broadcast on
many different frequencies, fro m 4
M Hz to approximately 20 M Hz . (A
directory of the stat ions, frequen
cies, and t ime of operatio n is sup
p l ied wit h the recorder. ) The
facsi mi le signals, which are easily
recognized by t heir dist inctive
ding-dong sound, can be received
on any shortwave rece iver capable
of upper-sideband reception . The
tones are co nverted to hard-cop y
printouts by the A l den
Weatherchart Recorde r.

The chart recorder is housed in a
plastic cabinet that measures 1711t6
x 3% X 10114 inches . It weighs a
shade over 10 pounds . I t is

ALDEN

OVERALL
PRICE

EASE
OFUSE

INSTRUCTION
MANUAL

PRICE.!'
/ VALUE

9321 tions receiver, and always got good
res u lts without the matchi ng
transformer.

The top of the recorder has the
main power switch , the start
switch , two LED's that serve as tun 
ing in di cat o rs, and a framing
switch that centers the pictures on
the paper.

The charts are created on a roll
of11-inch wide electrosensitive pa
per that is supp lied in a cylindrica l
cassette that mo unts near the fro nt
of the machi ne. (You tear off the
charts as needed .) Moto r-drive n
roll ers located in fro nt of the cas
sette feed th e paper out. The im
age is trace d on the paper by a
stylus assembly located between
the cassette and t he ro llers that
" bu rns" the image into th e paper.
As yo u would expect f rom the
meth od of creat ing the image, the
paper is damp because it contains
a con d uctive f lu id. The electric
cu rren t rep resen ting t he image
passes through the pape r and the
stylus, causing a burn w here they
to uch.

The recorder respo nds to FSK
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(Frequency Shift Keying) frequen
cies of 1500 Hz ("white") and 2300
Hz ("black"). While the machine
can be started and stopped man
ually, it also operates under tone
control, broadcast from the radio
facsimile stations.

How it works
The receiver is first pretuned to

the desired station by adjusting
the receiver's tuning control until
the "white" tuning indicator
flickers most of the time and the
"black" indicator flickers occa
sionally. The actual tuning adjust
ment isn't cr itical; as long as the
tuning indicator lights appear to
be "in the ballpark" the recorder
works properly. Once the tuning is
set for a particular station, it does
not have to be readjusted because
the recorder can accommodate a
rather broad receiver drift. (We got
excellent results from a low-cost
receiver.) Prior to broadcasting
weather charts, the radiofacsimile
station transmits an automatic
start signal that shifts 1500 Hz and
2300 Hz at a 300 Hz rate for 5 sec-

onds. The recorder starts, prints
the chart, and is automatically
stopped when the station broad
casts the same tones, but at an al
ternating rate of 450 Hz for 5
seconds .

Part of the initial setup pro
cedure requires adjusting the
framing so the picture is "cen
tered" on the paper, thereby
avoiding loss of part of the picture.
That is done by observing the print
as it is made by the stylus and
pressing the FRAME switch until the
chart is centered on the paper. The
FRAME switch causes the framing to
change in small discrete incre
ments, and we found about five to
seven increments was all it nor
mally took to center the chart.

Once the chart is framed, the
framing procedure does not have
to be repeated as long as the same
station is received.

The recording rate is 120 spm
(Scans Per Minute). It takes ap
proximately15 minutes to receive a
10- x 12-inch chart. A station might
broadcast several charts followed

. by an "end" tone, which stops the

recorder. The cycle will -be repeat 
ed the next time a chart is broad
cast.

The Alden Weatherchart Re
corder (which is also available in
kit form) is supplied with two pa
per cassettes, three spare stylus
belts, the audio matching trans
former, two spare fuses, and a se
lection of notably good manuals .
The operator's manual is superb; it
is clear, concise, unwordy, and is
well illustrated. Also supplied is a
directory of worldwide facsimile
stations, a guide to understanding
radiofacsimile weather charts, and
a technical manual that includes
the step-by-step kit assembly.

Like all other professional
equipment, the Alden Weath
erchart Recorder doesn't come .
cheap. The kit version is priced at
$995, the wired version (the model
we tried) sells for $1995. This is
such highly specialized equip
ment that its value can only be
judged in terms of its necessity.
But, if you're into weather studies
for business or a hobby it's worth
while looking into. R-E

RCA's newSK Guide. Morepages.
Moresolid state replacements.

When it comes to replacement semiconductor sources,
RCA isone of a kind. RCA isactually in the businessof
manufacturing semiconductors and we publish a new
cross-reference every year. This new RCA SK Guide to Reliable
Replacement Semiconductors has everything
you need to make fast, accurate replocernents. More than
2,500 SK and KH types replace over 206,000 industry types.
RCA isthe line of integrity with unsurpassed engineering
excellence.

So when you need to make a solid state
replacement, reach for reliability. Reach for the RCA
SK Guide, SKG202D, available at your RCA SK Distributor,
or mail $2.95 in check or money order to RCA Distributor
and Special Products Division, Box597,Woodbury,
N.J. 08096.

ROIISKReplacement
Solid State

~
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CALL NOW
AND

RESERVE

YOUR SPACE

• 6 x rate $650 per each insertion.
• Reaches 225,016 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.
• We typeset and layout the ad at not

additional charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Lim ited num
ber of pages available. Mail materials
to : mini-ADS. RADIO-ELECTRONICS
200 Park Ave. South. New York . NY
10003.

ELECTRO IMPORTING CO. CATALOG.
This reprint of the historic 176-page catalog
No. 20 gives you an accurate look at the stale
of electronics in 1918. Contains everything
from a Zinc Spark Gap to a 1OOO-Mile Receiv
ing Outfit. You can get your own copy of this
modern antique, profusely illustrated, for only
$4.95 plus $1.00 P&H. Order yours from R-E
BOOKSTORE, Radio-Electronics , 200
Park Avenue South, New York, NY 10003.

CONyERT Y<?UR TV to a High Quality
MOnitor /Recelver...TRVM kit Features: Dual
Mode operation on transformer isolated B&W
or Color Sets • High Resolution Direct Vid
eo • Up to 80 characters per line • Wide
Ban dw idth. Ea sy insta llat ion . Low
cost...$34.95...DVM-1kit with Audio available
for "Hot Chassis" sets...$64.95. Kits usable
with Computers, VCR's and Video Cameras.
V~MP INC., Box 411 Los Angeles, Califor
nia 90028. (213) 466-5533

CIRCLE 255 ON FREE INFORMATION CARD

GALAXY ELECTRONICS , INC. the leader
in microwave announces the new dual-po
larity, multi-channel , wide-band micro
wave TV tuner. Tunes entire 800 MHZ from
1.9 to 2.7 GHZ. Receive sports, education,
religious, news, movie programming, & more
is being added to this frequency spectrum
almost on a daily basis in most major cities.
Complete systems from $69.95. GALAXY
ELECTRONICS, INC. , 5644 North 53rd
Avenue, Glendale, AZ 85301.602-247-1151.

CIRCLE 253 ON FREE INFORMATION CARD

MODERN ELECTRICS. Miniature souvenir
of the first publicationever produced by Gerns
back Publications. This issue appeared in
April 1908-just 75 years ago. You can own
your own reprint of this unique first edition for
just $2.50 plus 75ft P&H. It's available from
R-E BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003

CIRCLE 6 ON FREE INFO RM ATIO N CARD

Get peak performance at
almost any frequency with

almost any antenna,
feedline combination.

AS ANY RAD IO AMAT EUR OR SHORT

wave li stener knows , for best per
fo rmance, t he antenna-feed line
system and receiver o r t ransmitter
mu st be matched as perfectl y as
possibl e. If you operate at only a
sing le fre q uency, that does not
present t hat much of a prob lem, as
an antenna can be cut and t uned
fo r peak pe rfo rmance at that fre
qu ency.

But if yo u operate ove r a w ide
vari ety of frequenc ies, o r worse,
several band s, thi ngs p rove to be a
bit more difficu lt. Ante nnas may
be cut for use over an ent ire band
of freq uencies, such as 40 meters,
b ut suc h an ante nna w i ll o n ly
provide peak perfo rman ce over a
narrow range of fre que ncies, w it h
p erf o r ma nc e d roppin g o ff
markedl y at the ends of the band.
That effe ct is eve n more pro
no unced if a tra ppe d mult i-b and
ant enna is used.

Those p ro b lems can be min i
mized through th e use of an an
te nna tuner. Those devices let you
tune almost any type of anten na
syste m to max imu m eff ic iency.
One such tuner is the M FJ-989Ver
sa-Tuner V, fro m M FJ Enterprises,
Inc. (921 Louisvill e Rd., Starkv il le,
MS 39759).

The MFj-989
The un it is inten ded fo r amate ur

radio use, but co uld also be used
by th e SW Lwh o demand s top per
fo rmance from his receivi ng setup .
A match fo r today's smaller t rans
ceivers, th e unit measures 10.5 x

MFJ Enterprises MFJ-989
Antenna Tuner
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CALIFORNIA-DC REGULATED SWITCH
ING POWER SUPPLY + sv de @ 5 amp .;
12v dc @ 2.8 amp + 12v dc@ 2 amp - 12vdc
(a .5 amp 115-230v ac input, fused. EMI fil
tered. Removable DC Power Harness and
Schematics included. 7.4" x 6.2" x 1.7" ht.
Visa /MC/M.O.lcheck ; when clears . $37.50
ea . (Free sh ipp ing in U .S .) 1-8 0 0
327 -7182 /305 -830-8886. POWER PLUS,
130 Baywood Ave., Longwood, FI. 32750.
(Call for quantity price).

CIRCLE 125 ON FREE INFORMATION CARD

ZENITH SSAVI DESCRAMBLERS only
$169; GATED PULSE & SINEWAV E de
coders $199 each. Or iginal equipment for
U.HFchs. 23,27,31 ,51,54,57,68, etc. Quantity
discounts . Surplus Cable TV equipment: Jer
rold S8-3, Oak N-12, Zenith Z-Tac, Hamlin
1400, etc . Complete Sate ll ite Systems at
$845 and up; Installation and program guide,
$3. Dealers welcomed. Catalog $1. Visa/
MasterCard. Satisfaction guaranteed . AIS
SATELLITE, P.O. Box 1226-E, Dublin, PA
18917.1-800-643-2001 or 215-249-9411.

CIRCLE 264 ON FREE INFORMATION CARD

ONE MAN CRT FACTORY, easy operation.
Reb uild CRT's for tv's, bus . mach ines ,
monitors, scopes, etc. Color, b&w, 20mm, for
eign or domestic. 3 x 6 ft. space required.
Profits??? Average CRT rebuilding costs
$5. Sell for $100 = $95 profit; x 5 CRT's =
$475 daily; x 5 days = $2375 weekly profit.
Higher profits overseas , Investigate this op
portunity today. We service the entire world
Contact: CRT FACTORY, 1909 Lou ise St.,
Crystal Lake, II.60014, (815) 459-0666.

IntelliBurner EPROM-EEPROM & MICRO·
CONTROLLER programmer $299 Commu
nicates through the serial port of any personal
computer. Use your PC's modem software to
read, verify, or program all popular EPROMs,
EEPROMs and 87xx series micro controllers.
Custom software included for IBM, CP/M or
Radio Shack PCs. Other programmers from
$149. Bare PC boards with softwarefrom $39.
ROSS CUSTOM ELECTRONICS, 1307
Darlene Way #A12, Boulder City, NV
89005.702-293-7426.

CIRCLE 266 ON FREE INFORMATION CARD

THE MOST EXCITING KIT YOU WILL EVER
BUILD The model WAT-50 miniature FM
transmitter uses a 4-stage circuit NOT to be
confused with a simple wireless microphone.
Up to 1mile range. So sensitive, it will pick-up
a whisper 50 feet away! Use with any FM
radio. Comp lete kit only $29.95 tax incl.
FREE SHIPPING. DECO INDUSTRIES, Box
607, Bedford Hills , NY 10507.

CIRCLE 263 ON FREE I~FORMATION CARD

VIDEO

SCRAM8l1NG

TECHNIQUES

SUBSCRIPTION TV MANUAL. This infor
mation packed book details the methods
used by subscription TV companies to
scramble and descramble video signals.
Covers the Sinewave, Gated Pulse, SSAVI
system, and the methods used by most cable
companies. Includes circuit schematics, the
ory, and trouble shooting hints. Only $12.95
plus $2.00 first class P&H. ELEPHANT
ELECTRONICS INC., (formally Random
Access) Box 41nO-R, Phoenix, AZ 85080.

CIRCLE 120 ON FREE INFORMATION CARD

SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon
verter. Features infrared remote control tun
ing, AFC, SAW filte r, RF or video output ;
stereo output , Polorator controls, LED chan
nel & tuning indicators. Install six factory as
sembled circuit boards to complete. Semlklt
$400.00. Completed downconverter add
$100. Completed receiver and downcon
verter add $150. JAMES WALTER SATEL
LITE RECEIVER, 2697 Nickel, San Pablo,
CA 94806. Tel 415-724-0587.
CIRCLE 124 ON FREE INFORMATION CARD

R&D SHEET METAL WORKER new mu lti
purpose machine now with 6" male dies and
removable female dies. A complete R&D in
house shop at 1/3rd the cost. Over (1500)
wor ldw ide ind ustrial /government/ed uca 
tional. Call today-TELEX 4996168 POC
NPT, PACIFIC ONE CORP., STE K510 513
Superior Ave., Newport Bch ., CA 92663.
(714) 645-5962 .

CIRCLE 118 ON FREE INFORMATION CARD

TELTONE'S TRK-957 KIT makes bread
boarding a low-power, central office quality
~TMF det~ction system easy and inexpen
sive. The Included M-957 receiver decodes
12 or 16 digits and operates from 5 to 12V de.
Its sensitivity, wide dynamic range, noise im
munity, and low power consumption are ideal
for telephone SWitching, computer and re
mote control applications. Only $24.75. To
order, call : TELTONE, 1-800-227-3800,
etx . 1130.

CIRCLE 122 ON FREE INFORMATION CARD
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MFJ-989

EASE
OFUSE

OVERALL
PRICE

MFJ

PRICE/
/VALUE

INSTRUCTION
MANUAL

4.75 X 14.5 inches and uses a 99
turn roller indu cto r. That 36-fLH in
du ctor is made of 14-gauge plated
wi re with a silve r-p lated ro lle r con
tact. The balance of th e tu ni ng cir
cuit i s made up of two 250-p F
variab le capac itors. That ci rcu it
will allow you to tune an ant enna
fo r top pe rformance at ju st about
any frequ ency in th e HF amateur
or SW band s. The components are
rated to handl e t ransmitter output
powers to 3 kil owatts.

The MFj-989 is housed in a stur
dy aluminum box. The capacitors
and ro lle r inductor are all set from
the fron t panel. The inducto r fea
tu res a tu rns ind icato r.

Th e unit can handle 50-o hm
coax ial cab le and balanced 300
ohm feedlines, as well as end-fed
longwire antennas. The type of
feed or antenna is selected by a
front-pan el swit ch. Tha t sw itch
also allows you to bypa ss the t un
ing circu it , if so desired.

Also built into the unit is a 300
watt, 50-o hm dummy load. That
dummy load is rated at 300-watt s
fo r 30 seconds and 100 watts for1 .5
mi nutes.

The uni t also features an accu
rat e VSWR/p ow er-m eter. Th at
meter can be user-calib rated via
two contro ls on the front panel.

Overall, we have found th e un it
to be an exce llent perf ormer. It
will tune an antenna syste m for
peak performance fo r both tran s
mi ssion and recept io n. In all fair
ness, th e unit seems a bit pricey at
$329.95, bu t t he qu ali ty of co n
struct ion seems equally high .

O ne last no te, MFj's documen
tat ion appears bri ef, but it is reada
ble and provid es you wi th more
than en ou gh informat io n abo ut
th e un it. It even provid es you
some brief operating hints, as well
as some th eory of operation. R-E

One tree can make
3,000,000 matches.

Modern electronic equip
ment such as digital TVs
or stereos should be re
pai red by sp ecially trained
.people.

One match can burn
3,000,000 trees.

~ \il
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ailable free by sendi ng a
sta mped , self-addressed en
velope to: Checklist . ISCET.
2708 Wes t Berry , Fort Worth,
TX 7610 9. The list reminds
cons umers to check suc h
item s as "Does th e bus iness
have th e pa rts for your par
ticular bra nd?", "Did you get
an estimated price?" , and
"Did you check th is company
with the Better Bus iness
Bureau?"

CONSUMERo -_. ~
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E
RI...L.._:::A:S~~!.J

New solid-sta te and digital
TV se ts , stereos, and vid
eorecorder s are tough er to re
pair than old-fashioned tube
ty pe set s and requir e special
training for the service tech
nician who work s on them.

Only a few states ha ve laws
requi ring competency test s
for licensing techn ician s who
repair consum er electro nics ,
but fifteen yea rs ago the In
ter national Society of Cer
tified Electronic Techn ician s
<CET) began its own certifica
t ion program to qualify these
tec hnician s and those in in 
du stry. To carry the CET des
igna tion, techn ician s must
have four yea rs experience
and pass a rigid examination
on gen eral electronics and a
specific area of expert ise such
as audio or rad io-TV.

Many consumers look for a
Certified Elect ronic Techni
cian in the shop when they
need an y electronic item re
paired .

Free Consumer Checklist
A consumer checklist for

selecting a service shop is av-

NO OTHER_M
GIVES YOU

L 1'IIS•••

FOR mST
$54.95!

So put the new AWS DM-2000 to work for you now. Call your
local distributor or contact A.W. Sperry Instruments Inc., P.O.
Box9300, Smithtown, NY 11787. 800-645-5398 TollFree (N.Y.,
Hawaii, Alaska ca ll collect 516-231-7050).

A.W. SPERRY
INSTRUMENTS INC.
The Measurable Advantage.

See u s at National Plant Eng . Sho w Booth #4 95

SMALLEST SIZE
Our new AWS Model DM·
2000 is the smallest Rotary
Switch DMM available
today. (4.8" x 2.8" x 0.9", Wt.

7 oz.) Size w a s a prime
consideration in the design of
the DM-2000. Its compact size

fits comfortably in one hand,
easily in a toolkit, and of

cou rse , right in your pocket. Still, the
LCD incorporates large 0.5" easy to read digits.

MORE FUNCTIONS The truly unique 3Y2digit
AWS DM-2000 is ca pa ble of reading 8 funct ions: 0 DC
Volts 0 AC Volts 0 DC Current 0 Resistance 0 Conduc
ta nce oDiode Tes t oHFE Te st
oBattery Test.

MORE RANGES The
new AWS DM-2000 offers you
an amazing 22 ranges! DC
Volts : 200mV/2V/20V/200V/
IOOOV. ACVolts: 200VI750V. DC
Cu rrent: 200f.l.A/2mA/20mA/
200mAlIOA. Resistance: 200DJ
2KDJ20KDJ200KDJ2M.n;20Mfl .
Conductance : 2f.l.S . Diode:
zxn. HFE Test : 0-1000. Bat 
tery Tes t: 2Vdc.

ACV oc v ~
200 l~O_ I _ . 1~OQ 200

I Ii .. -- "'-', .JI I

~ . I I
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• • • 11. "" 1
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AW8 [ -rV:O-s .•La , "","",o c
DM-2()(X) .~ .Lt..,. o....~

PLUSA.W. SPERRY _L_ COM.
INSTRUMENT QUALITY Tire AWS DM-
2000boasts 0.5% basic DC Volt accuracy and an "OFF"
position, making it id eal for the professional engi
neer, technician or hobbyi st. All ranges are overload
protected. Special solid sta te protection on all resist
ance ranges protects th e instrument and erid-user up
to 250Vac/dc witho ut bl owing th e fuse.
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IF YOU WANT TO GET
YOU HAVE TO GET INTel
Learn PC Servicing By Building Your Own NTS/HEATH HS-1S"
Desk-Top Computer, Circuit-By-Circuit

NTS Intronic Home Training
Takes You Below The Surface

NTS gets you right down into the
heart of computer ci rcuitry. You learn
how microprocessors function, how
they are des igned , how they operate
and are used to solve prob lems. Your
program includes a wide variety of
tests and projects, as you assemble
your PC. You experience the ex
citement of seeing your own skills
grow, the security of knowing you
really understand what makes a
computer tick.

A Career in
PC Servicing

The world of computers is
constantly expanding. Applications
have spread from business to manu
facturing , from industry to medical
and scientific fields . Computer-aided
design, engineering, and production
have revolutionized drafting,
graphics, and prototyping . Computer
sales figures point to a continuing
need for service technicians as well
as installation and maintenance
specialists. The type of training you
receive will large ly determine your
ab ility to take advantage of these
opportunities .... and nothing beats
the practical, down-to-earth training
you get from NTS.

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

versat ile ever offered in any home training
program. Check the advanced features
listed below:
1. 128 KB RAM user memory on board ,
expandable to 640 KB
2. 16-bit 8088 Microprocessor accepts
advanced software , speeds word pro
cessing; also allows selection from the huge
library of IBM software .
3. 5.25-inch floppy disk drive, double
density, IBM formatted, stores up to 360 KB.
(Expandable to dua l disk drive , and opt ional
10.5 MB hard-disk drive .)
4. MS-DOS operating system, IBM compati
bility, make a wide cho ice of software
programs availab le.
5. Four ope n IBM-compatible slots provide
for future expans ion, pr inter, modem, etc .
Will accept most perip heral boards designed
for IBM-PC.
6. Two video outputs for co lor or mono
chrome display monitor . Your NTS course
inc ludes a high resolution monitor disp laying (
80 characters by 25 lines, or graphics.
7. Editing capabilities help you insert or
delete characters and lines, erase, jump or
smooth scro ll, etc .

Your NTS training course will teach you to
program on this outstanding PC, using
lessons, texts, and diagrams to make full use
of its capabi lities. Catalog contains complete
details .

FieldservicingIs Interestingand rewarding.
Technicians may workfor a servicecompany,
manufacturer, or majorusers.
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Learningcircuitry throughthe construction of this
equipmentofferspracUcaltrainingfor whichthere
Is no substitute. Testequipment Is Included.

TheNTSiHEATHH5-151PC completed, Inclu~
monitor and full·functlon keyboardwith calcu
style keypad, and typewriter format.- - - .........



INTO PC SERVICING
l MICROCOMPUTER
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Robotics: Build the NTS/HEATH Hero 1
Robot as you learn robot ic programming.
Robot is complete with arm and gripper,
voice synthesizer. Robot ics is becom ing
increasingly important in industry as almost
daily news features attest.

Video Technology: Build one of the most
adva nced Color TV sets in America as you
learn circ uit diagnostics, and the use of
digital test instruments. Course covers color
TV, video tape recorders, computer
fundamentals, solid-state dev ices .

Industrial and Microprocessor
Technology covers circuit analysis, micro
processors and automat ion app licat ions,
lasers, and basic industrial robotics.

TV & Radio Servicing is a specialized
course offering an exce llent foundation in the
use and applicat ion of both analog and
digital test equ ipment as app lied to the TV
servic ing field. Learn circuits, adjustments,
trouble- shooting , and servic inq of Color and
monochrome monitors.

Digital Electronics offers the student the
opportunity to get involved with computer
concepts, computer tech nology
fundamentals, and digital equipment by
training on the NTS Compu-Trainer.

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

NTS Intronic tra ining programs include a
var iety of supe rb equipment, most of which is
c lassified as fie ld-type, making the training
practical and career oriented . Texts and
lessons have been tested in our Resident
Schoo l in Los Ange les to assure home study
students their cou rses of training are easy to
understand NTS, now in its 80th. year,
continues to be at the leading edge in
Electronics home training .

4000 So. Figueroa si.. Los Ange les. CA 90037

"NATIONAL

DISTECHNICAL
SCHOOLS

TECHNICAL TRAD E TRAI NING SINCE 1905
Resident and Home- Study Schools

• IBM is a trademark of International Business Machines Corp .
• MS is a trademark of Microsoft Corp .

lt ca rd is miss ing. simp iy write to the addre ss shown below stating
the course you are interested in. A FREE color cataiog with ail
details wiil be sent to you by return mail.

NTSCOURSESCOVERMANY
AREAS OF SPECIALIZATION
IN ELECTRONICS:

-.
<:}.

Q

. ".". ,.
The studentt ms to use testequIpmentsuchss« / .
digitalprobea a digitalmultlltf$terto checkcircuits
and measurevolt s. LessollS'idld currenttexts .'
roundout the entire ram,~haslzlngpractical
applications of theories Princ~. ; . _,

,. . &!•., ~

Installing the dlsk-drlve In the PCIs one of the final stages In the assemblyof the
mIcrocomputer. Leamlng the use of testequipmentto checkcircuits Is an Integralpart
of the training Which, with field experience,develops Invaluable careerskills.



NEW PRODUCTS

THIRD-OCTAVE STEREO EQUAL
IZER, is designed to handle the
problem of balancing in-out signal
levels, which is especially impor-

CIRClE 11 ON FREE INFORMATION CARD

tant with compact disc s because of
their increased dynamic range.
The stereo equalizer minimizes
phase shift and assures that there

is no degradation of the tonal
qualities of the music.

The same balancing require
ment extends to Direct-to-Disc re
cordings , where the dynam ic
range is substantially higher than
FM broadcasts and ordinary rec
ords and tapes . The new equalizer
is also suited for use with dbx and
other types of expander/com
pander accesso ries , where dy
namic ran ge is increased , thus
making the signal-level balancing
function so critical.

The Third-Octave Stereo Equal
izer is priced at $599.00.- Sound-

Pric •
S7i.05

10 .50
64.05
42 .05
315.05
30.05
21 .05

TI LOW PROFILE

SOCKETS ~
Tin plat ed ';#fI"'rlP
copper alloy
688 co ntact pins
with gas tight seal.
Stock 100

No . No Pins 1-24 25-99 999
11201 8 $ .10 $ .09 $.08
11202 14 .14 . 1 3 . 1 2
11203 ,. . 1 6 . 1 5 . 1 4
11204 18 .18 .17 . 1 5
11205 20 .20 .1 8 .1 6
11200 22 . 2 2 .2 0 .18
11207 24 .24 .22 .20
11208 28 .28 . 2 B .25
11200 40 .40 .3 7 . 3 3

Scotchfl.X- Breadbo.rd
Systems Basic kit
com es wit h 24
various Dual Sockets.

~i~~~r~~I~ too ls.
Kit can be used wi th
any of th e six bo ard s.

Stock No . DescriptIOn
03500 BaSIC Kit
03511 BaSIC boa rd . 4.5 x 5 .5
0350«5 Intel SBC·B010 Board. 12 x 6.75
03507 Motorola M·6BOOBoard. 9.75 x 6
03508 5· 100 Board, 10 x 5.3
035()g Z·BOBoard, 7.7 x 7.5
03510 Eurocard Board. 6.3 x 3,9

Str ip of 40 pins with sing le
bea m soc ket s. Tin p lated
co ntac ts.

l·GG 100 500 1000
11.09 1 .110 I .B2 1.72

Strip of 25 colle t socketS/pi ns 
mount odd-centercompo ne nts
eas i ly. Gold plated co ntac t s.

Stock No. 1·24 25 50
10240 11 .70 11.50 11.30

PIN FORMING TOOL ~ )/
puts IC's on the" ~ 'T::J5j -e~

~~:~~;. ~~~~ide IS FJ1 ~ -!/
ro- .aoo centers. Flip tool ONE TOOL DOES ....iiiiii..... ....

~~g:; f~~~f:;;~~ut device 8 thru 40 PINS!
in too l and SQuee ze Stock No. PrIce

NEW! ANTI.ST~rCn~J8~L := ::~::~

SINGLE ROW '
SOCKETS

13 19 !> ''' I>n
13 19 6 16 1)<"
13 197 · 18p'"
13 198 10~

13 199 111>n
13300 ' 1 "1> "
13 30 118 1>"
133 01 "01>"
13JOJ 96 pm

SOC KET WRAP 10
DIp soc ke t·sIZed plashe pane ls
with numbered hole s In PIn lou
hon s, Slip 0 1'110 sock et before
W1ol'e w rappll\Q to identify Pltll
Also wnte on tnem lor rcc enc n,
te part num be r, lu nc tlOn, etc
SlInpllh. s Inilla' wir e wrappmg .
trouble,hoo tlng and re palf S1 .9 5 per pacs,

Ilock No .P'tnl
No. In IC l'Tke

22225 14 $ .29
22228 18 .21

.... c··

..,- .a.... ~...--

MICRO Charts · cOlOrful 8¥''' x
118 chart s elimlnat. th. need to
stumble th rough manuals and
summarlflS-Fully eecccee -instant
access · totally compr. h. nsnre - gives
pjn ou ts. cyCle l Im es, bu y nOI. s.t tc • • tc,
$ toc:k No . ~. I• .-nc. Poe.
2 :)010 Z80 CPU ••...•.• . • .•. . .• •• . ..• 55 .9 5
23011 808OA/eoa5 A ••.• .•.. .•. . ...... 5 .95
230 12 6502 11S lt lQ ..• •.••• , . . . .... . . 515
23013 804••"dr.1II11vot' . . . . . . . . . . . . . . 5.1 5
2301.1 54n~TTl """o "' '' . . . . . . . . . . 5.15
23015 .."cAlton.I'..", •. .••. . 5.15
2J.0 16 eae./1OeOA . . ••• ... • .. . ..•. . •.... . 5.15
2J.01 7 H_ to e-n41r. ll z. fro ", a s.",pl• . 5.1 5
2 Word"a• .

Stock No. of
Ho. Pln. ,., 10-49 50

11055 2. 4 .Sl8 $4.35 13."
11058 21 $ .15 .... 4.05
11057 .. 6 .8 1 5.15 5.35
',0sa .. 12.02 10.50 1.4$

cam act uate d, tru e zero
insert ion - tin plated sold er
tail pin s - ca pab le of being
plugged into dip soc kets,
including wire wrap.

ARIESZERO~
INSERTION ·
FORCE . "
SOCKETS- .

~
rc INSERTION!

E-" EXTRACTION KIT

f1~
Includes DI P IC ext ractors and

• - Inse rt ers lo accommoda te alllCs
, - Irom 1" to ""'0 pin&. Tools that

eng age conductrvo surfac.s are
,'._ 1IlI" CMOS uf.ancltnclude ground .

1"9 lu g&. ~~~NO $41 .34

SUB CUB I e nd SUB 6 Digit LSI Counter Modules with LCD Readouts

C~~t~. a~~~~~~le LSI and Associated Stock No . Description . Prlcol
~ounter Modu les with Mounting Assemblies 51070 ~~:~~~i~nF~i~ctlon $45.00

LCD ~eadout. Mod ules ~ Imcludee batte ries
plug In p.c, board ~ but does not include
(Stock No. 5 10~ 1) . SUB CUB I display cou nte r)
~a~~~~~en'~i7(~f~k ' 5 10 71 Mount ing P.C. Boar d

No. 51070) con ta ins: c 510 72 ~ll'CUB I display

~~':~i~~~~r~~~t~~ - 51073 ~uB'~UB~~~fan~y
osc;::illator to supply • counter module on ly
train ot count pulses.~ 510 74 Panel Bezel
Stock No. 51070 has ~ Evaluation Kit for
LATCH, RE~ET and mnqsl SUB.C UB II (does not
TEST fu nctions (3 ~ include SUB-CUB 1\
butt ons). P.C. board counter mod ule)
~~dg":~~~bread. SUB CUB II 51075 DATA SH EET

OK MACHINE AND TOOL

The Battery Ju st Wrap' Tool
New ban ery POWerl'd tool wr.lps Insu lated
w" e around 0 25 " $QU.lr. posts .....,thou! need

.. ~ lor pt.-Culling and pr.- stnPPlng Complet.

~
• / "",Ih bl llnct100 II 30 AWGw".

. • Slock No O. sc npl lOtl Pnc:.

C _frJ} '13 3040 =t~6d~st~~~:t~.~~ 1 5 8 .8 5

,-,"",,'7 133041 A. pl.lcem. nl bd •••••••. •••• 10.3 5
133042 10011 b1u. r. placem.nt Wlr. 7 . 54
13J.13 l OOIl ""hlle l. placlIITl.nl .. " . 1 .54
133·U 100 11y.llooIw r.plac. m. nl Wlr. 7.54
133" 5 100 It red r.plllcem. nt Wlre v.. 7 .54
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"I'm getting hands-on experience
and a thorough understanding of
electronics:' -JOE AGUIS

"I got my FCC License before
graduation:' -MICHAELMARCUS

"I like the job placement help and
financial aid:' -DEBORAH PHILPART

"The atmosphere is relaxed, while
the instruction is exceptional:'

-MIKE FEINSINGEN
"I look forward to a better job in a
short time:' -BRIAN TURNER

Find out more about the largest
system of privatetrainingschools in
the U.S....our specialized Associate
Degree programs ...andour job
placement successrecord.
Mail the coupon or call TOLL-FREE.

800-327-2009
Dept. R485

Florida call 305-491-7171

ASK OUR STUDENTS.

~~
National Education Center1 I~ 4801 N, Dixie Highway 1
Fort Lauderdale, FL 33334

10 Yes! I want details on training in 1
1 Electronics Technology. 1
1Check other courses ofinterest. 1
o RadiorrV Broadcasting

10Commercial Art 1
10 Business Administration I
o Computer Information Systems

'IName I
1Phone 1»
1 1~Address _.,--_________ -'J

ICijy 1~
1State, Zip 1~

Dept. R485 IL 39

LASER POWER MET ER, model
LPM-BOOO provides a fast, conve
nient method of measuring the
power output from laser devices
used in many compact audiodisc
and videodisc players .

for triggering logic analyzers, and
an external breakpoint probe for
TTL signals. It can also be con
nected to the IBM PC with an op
tional software package that turns
the PC into a complete develop
ment system for the 8048 family.

The model ICD-UB B04B is
priced at $4995.00.- ZAX Corpora
tion, 2572 White Road, Irvine, CA
92714.

Two wavelength and three
power-measuring ranges are avail
able on the model LPM-BOOO, giv
ing the instrument versatility. This
laser power meter, wh ich consists
of a main body and a sensor con
nected by cable, is small-size,
light-weight, and battery-operated
for portability. It is priced at
$225.00.-Leader Instruments Cor
poration, 380 Oser Ave . , Haup
pauge, L1, NY 11788. R-E

CIRClE 14 ON FREE INFORMATION CARD

IN -C I RC U IT EMULATOR, the
model ICD-17B B04B is a stand
alone device and emulates the en
tire 8048 family in one unit (to 11
MHz). It has 4K of emulation mem
ory, a 2K x 32-bit real-time trace
buffer, three hardware and eight
software breakpoints, a built-in
PROM programmer for the 8748
and 8749, an external event probe

CIRClE 12 ON FREE INFORMATION CARD

Operating over a frequency
range of 150-174 MHz, the model
70-152 is available with optional
tone-coded squelch , leather carry
ing case, and optional 3-inch
"stubby" helical antenna. A vehic
ular charger is available in addition
to one-unit, two-unit, and eight
unit desktop chargers.

The model 70-152is priced at less
than $350 .00.-Midland Interna
tional Corp., 1690 N. Topping, Kan
sas City, MO 64120.

craftsmen, 2200 So. Ritchey, Santa
Ana, CA 92705.

VHF PORTABLE RADIO, model
70-152, is a 2-way FM portable ra
dio with an RF power output of 5
watts (switchable to 2 watts). It has
a one-piece molded 500-mAH bat
tery pack and an earphone jack.
The radio measures 613116 inches
high x 2% inches wide x 1%
inches deep and weighs approx
imately 24 ounces with battery
pack and 6-inch helical antenna.



NEW IDEAS
Making electronic mus ic-s-automat ically !

DatePrint Name

Street

Signature

two outputs through inverters and
switc hes as do ne with the ot her
eight. If you inclu de t he extra out
puts, it w ill be necessary to add
ano ther CD4016 bilate ra l switch
w ith potentiomete rs co nnected in
the same way as the ot hers .

The negative-go ing output sig
nals of IC6 and IC7 are fed through
a commo n bus to pin 8 of ICB.
Filte ring for th e inp ut signa l is
provided by capacito r C2. Capaci
tor C3, connected across the out
put at pi n 2 and the supply cont ro ls
the.speaker output. C3 may be re
placed by a potenti om eter if desir
ed-Artur Manhica

NEW IDEAS
This column is devoted to new ideas, cir

cuits, device applications, construction tech
niques, helpful hints, etc.

All published entries , upon publication. will
earn $25. In addition. for U.S. residents only,
Panavise will donate their model 333-The
Rapid Assembly Circuit Board Holder, having
a retail price of $39.95. It features an eight
position rotating adjustment, indexing at 45
degree increments, and six positive lock posi
tions in the vertical plane, giving you a full ten
inch height adjustment for comfortable work
ing.

I agree to the above terms, and grant
Rad io-Electronics MagaZi ne the right to
pub lish my idea and to subseq uently re
publish my idea in collect ions or comp ilations
of reprints of similar articles. I declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. I also declare that this material has
not been previously published .

City State Zip
Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Park Ave. Sou th,
New York, NY 10003

Title of Idea

-tSv

14-+SV
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FIG.l

IC3 are d ivi ded eve n ly be twee n
the two 7404's. Since t here are six
inverters in each package, there
w iII be fo ur left over fo r yo u to play
wi th . W hat yo u do with them is up
to yo u. The ou tputs of IC4 and IC5
are input to cont ro l pin s on IC6
and IC7 (CD4016 CMOS quad bi
lateral switches). As those switch
es o pen an d c lose, d iffe re nt
resistances (as set by po te nt io me
ters R3-R10) are inserted into th e
sound -generat ing circuit made up
of IC8 and its associated compo
nents. Note that IC8, wh ich is a
3909 LED flasher also makes a fine
sou nd ge nerator,

The freq uency at the outputs of
IC6 and IC7 are adjusted to var ious
rates, us ing potent iometers
R3-R10, to produce the des ired
tones. Capacito rs may be placed in
ser ies w ith the potent iometers to
produce a sloping sound instead
of a stra ight to ne .

Two ot her tones may be added
using the pin 5 and pin 6 outputs of
IC3. To do so, simp ly route those

~5V +-S V -t5 V

S 14R I
10 k.

7 D /I IZ
3 1-\

R.2 le i 2 ~ 8 13
I C3

1\< 5SS 3 B'l 14 1445<#
~ 7 A IZ 15
Z I C.-Z

"4"10

C.I e
IO",f

-==

B U I LD IN G ELECTRON IC C IRCUITS TO

produce mus ical notes and to nes
is fast becom ing a favorite pasti me
of electronics hobbyists. Such cir
cuits are have gained po pu lar ity
among school-aged chi ldren fo r
class pro jects, as we ll.

Figure 1 shows a circuit yo u can
build "from scratch" using any
construction method yo u choose.
It's made of several lC's and a few
discrete components , and non e of
the parts used should prove hard
to come by.

How it works
10, a 555 timer, is set up as an

astab le mu ltivibrator to produce
the signa l that tr iggers IC2, a 7490
decade counte r. That IC, in turn,
produces a BCD output that is fed
to IC3, a 7445 BCD-to-decimal de
coder/driver. Because IC3's output
is posit ive, it's necessary to invert
the signa l before feeding it to the
rest of t he circuit. That's handl ed
by two hex inverters, IC4 and IC5.

Note that t he eight outputs of

Cf)
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Do You REALLY Want to Make More Money?
Yes it does take work and a few sacrifices to

climb up the electronics ladder to where the bigger
money is. But, if that's where you want to be, then
that's what you must do - work harder at learning
and getting the right credentials, even if it takes a
few sacrifices. A B. S. degree and the knowledge
that rightly goes along with it can give you powerful
ladder-climbing equipment in your search for suc
cess in electronics.

The accredited Grantham non-traditional B.S.
Degree Program is intended for mature, fully
employed workers who want to upgrade their elec
tronics careers.

ELECTRONICS
You say you're already trained in electronics
but that you're not making enough money???
Well then, maybe you don't have an accredited
bachelor's degree to prove that your education
is up to snuff! Check out the Grantham Inde
pendent-Study B. S. Degree Program. It could
make a dollars and sense difference in your
electronics career.

Grantham offers this program, complete but
without laboratory, to electronics technicians
whose objectives are to upgrade their level of
technical employment. Since the field of elec
tronics is so enormous, opportunity for ad
vancement is always present. Promotions and
natural turnover make desirable positions
available to the man who is ready to move up.

Grantham College of Engineering
10570 Humbolt Street

Los Alamitos, California, 90720

Put Professional Knowledge and a

COLLEGE DEGREE
in your Electronics Career through

Independent Home Study
Study materials, carefully written by the Grantham
College staff for independent study at home, are
supplied by the College. Your technical questions
related to these materials and the lesson tests are
promptly answered by the Grantham home-study
teaching staff.

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.

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

This booklet
FREE!

This free booklet
explains the

Grantham B.S.
Degree Program,

offered by inde
pendent study to

those who work
in electronics.

fOf

FREE
Booklet
CLIP
COUPON
and mail in
envelope or
paste on
postal

~~~~~ card.

,----------------------.I Grantham College of Engineering R-4-85
I 10570 Humbolt Street, Los Alamitos, CA 90720

I Please mail me your free catalog which expla ins yourI B.S. Degree independent-study program.

I Name Age, _

I
I Address _

I
I City State Zip__L _
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.......n,cy Scanners
bring you all the action .. .as it happens!

~'t~
ELECTRONICS, INC.
7707 Records Street
Indianapolis, IN 46226-9989

If!?

line Z 60. It covers all the
public service bands plus
aircraft and FM radio
broadcasts with sixty total
channels.

Common to all the Regency Z
scanners is a contemp orary
simulated wood grain cabinet
and a bright, easy-to-read
vacuum fluorescent display
with prompting messages. They
even come preprogrammed
with frequencies so you can
scan "right out of the box" .

Backed by Regency
Regency stands behind the Z
family with a full one year
parts and labor warranty. And
a tradition of building great
scanners. So stop in your
Regency dealer today for a
demonstration, or write us at
the address below for a full line
color brochure.

active frequencies using the
search function .

If you like the Z 10 but need
more channels, step up to the
Z 30. It gives you all the same
features with a thirty channel
memory and, surprise, a
programmable alarm clock that
stays on even when the power
switch is turned off.

For the guy who wants to tune
into the aircraft and tower
transmissions, we've got the
Z 45. It's got the same coverage
as the Z 30 with the addition of
the aircraft band with forty-five
total channels.

And then there's the top of the

Regency Scanners bring you
the local news . . . as it
happens. From bank hold-ups
to three alarm fires. It's
on-the-scene action . While it's
happening, from where it's
happening .. . in your
neighborhood.

You can even listen to weather
reports, business and marine
radio calls . Plus radio
telephone conversations that
offer more real life intrigue
than most soap operas. And
with some models , there's even
more .

The Z family

Introducing the Z series
scanners from Regency. Four
exciting new programmable
scanners that offer you a
variety of options to fit your
personal needs.

First, there's the Z 10, a basic
ten channel scanner that
covers the six public service
bands. It lets you hear your
choice of over 15,000
frequencies at the touch of

a finger. Or, if you 11~i~~~~~~~::~~~fprefer, locate new, !:~
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.. Analyze..
spec l ..I1'"

Beal-'Ii",e "" Hi-fi .for yo

AFrER YOU SET UP AN D LISTEN TO YOUR

stereo speake rs in yo ur living room, you
realize that they do n ' t give the full , j ust
right so und that you we re hoping for. They
don' t sound nearly as good as they did in
the stereo showroom. That situation has
becom e a much- repeated one beca use
your stereo syste m requires help in obtain
ing a co rrect respo nse depending on the
room in which it 's pl aced .

That 's why the equa lizer has become a
standard component of the audio sys tem.
But the equalizer isn 't of any help unless
it 's adjusted properl y to correct the re
sponse of the loud speak ers . Adjusting the
equalizer for maximum performance can
be a tedious and fru stratin g job . But it
doesn't have to be . Proper equ alizer ad
ju stment can be done easily in the stereo
listening room by usin g a real-time ana
lyzer.

We 'll show you how to build an audio
spec trum analyzer that displays a picture
of any audio signal spectrum in 10 oc
taves . It is an eco nom ical, lab- style mea
suring too l capa ble of cali brati ng a wide
variety of levels . For those of you with
rack-mou nted systems, rest assured that
the PC board fits int o a 19- inch rack
mountab le chassis.

Why use an analyzer?
The additio n of the real-tim e audio ana

lyzer to your stereo system, PA, or record
ing co nso le allows you to see what you 're
hearin g. You can use it as a tool when
taping : to match tapes with the or iginal
so urce . o r to di sc over th e pl ayb ack
charac ter istics of a tape mach ine . Be
cause it reveals the spectral content of the
music played . it can be used as an educa
tional , entertaining , and colorful display.

Total sys tem/environment co ntrol can

Once you can see the
response of your stereo
system, you can control it
better with your equalizer
and flatten your speaker
response.

ROGER corA and LLOYD ADDINGlON

be realized by using the analyze r with an
equa lizer. Analyz ing the frequ en cy re
sponse of your listenin g area and adj ust
ing your equalizer is simplified because
the ten octave filters are tuned to the stan
dard ISO center frequencies that are used
in most equalizers . Music can be ana
lyzed , tape copies can be compared to
origi nals, and equalization ofl ive vocal or
instrument al sound ca n be optimized . Be
cause unwanted extraneous noise wi ll be
displayed, it can be removed . Whe n using
a microphone with a known frequenc y
respo nse, the built-in diagn ostic signa l
ge nerator provides a visual display of the
reproduct ion charac teristic s in the listen
ing environmen t.

The analyzer, with its several input con
nectors and selectable input mode , allows
a variety of hookup opti ons. For exa mple,
you can use it with a receiver, prea mp,
tape recorder/player, equalizer, micro
phone, compact disc player, home satel
lite receiver, mixing board or recording
console . The Sl- LED display form s a pic
ture of any audio signa l over a 21-dB
range of energy in 3-dB steps in eac h of
the ten standard ISO octaves .

The basics of our analyzer
Figure I is a block diagram of the ana

lyzer. As you can see, there are two possi
ble input sources , line and microph one.
(As we ' ll soon see , there is really a third
possible input source that can be selected
by a front-panel rotary switch .

In the LINE mode, the analyzer will
acce pt standard line-level (I- volt nom inal)
signals from devices such as preamp s,
receivers , tape machines, con soles, etc.
In the MIC mode , the analyzer acce pts the
output of a dyn amic microphone, which
is fed into the built-in preamp. We 'll see
how and when to use that input shortly.

The front-panel LEVEL control sets the
level of the input signal so that the high
est-level signal is still in the range of the
LED display. The input signal is amplified
by the input driver and separated into the
ten octaves by the analog bandp ass-filter
networks. The signals are then rect ified
and filtered so that the RMS amplitudes
can be determined . Next the signals are
multi plexed together by the diode ana log
multiplexer, amplified, and fed to an ana
log-to-d igital (A/D) converter.

Logic circuitry is used to control both
the diode mult iplexer and the mult iplexed
disp lay driver. The control logic consists
of a timer, a divider, and a l-of-Iadecoder.

The AID co nverter takes the ana log
voltage and drives the SO-LED disp lay.
Each LED -step vertica lly represents a
gain in amplitude of 3 dB . The hor izon tal
axis of the LED matrix represents fre
quency. When a signal in any frequency
range dr ives the device higher than the 21
dB range , the OVERS CALE LED light s.
When that happens, simply use the LEVEL

contro l to bring the signal back into the
range of the analyze r
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FIG. l-AUDIO ANALYZER BLOCK DIAGRAM. The diagnostic output can also be used as an input to
the analyzer for calibration purposes.
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A diagnostic sweep signal , which is
used to calibr ate the equalizer, is con
trolled by the clock and the divider. A 555
timer is used as an oscillator, which is
filtered to obtain frequencies for testing at
all 10 octaves . The generated signals are
mixed together, filtered , and then sent to
the oscillator output. That output can be
fed to speake rs (via the stereo system) and
picked up by a microphone in order to
calibrate the equalizer. That diagnostic
signal can also be chosen as an input by
the front-panel mode switch. That lets you
view the response ofthe analyzer as all the
frequenc ies are swept.

How the circuit works
Figure 2 is the schematic of the ana

lyzer. As you can see there , a three-posi
ti on ro ta ry swi tc h, Sl , selects the
appropriate input. The LINE input is con
figured to allow either separate right- and
left-channel input s or a balanced input. In
other words , the inpu t can be the right
channel and ground , the left channel and
ground, or the right plus left for balanced
line in. In either case , the input signal
goes into a line buffer or mixing amplifier
made up of Rll - RI5, C6, C7, and ICl-b .

A microphone input is also includ ed for
low-impedance dynam ic microphones.
Since the output of a dynamic mic ro
phone is at a very low level, the signal
must be preamp lified. The microphone
preamp section is made up of R2, R3 , R8,
R9, C2, C56 , ICl-c , and ICI-d. If you
want to use a condenser microphone , then
you' ll have to add Rl, R4, R5 and Cl , as
shown in the das hed box in Fig. 2.

The lOOK front-panel LEVEL control ,

RIl3, sets the input level for the input
driver stage (which consists ofRl6, R18,
R19, C13, and IC4-a.) That stage supplies
a low-impedance signal source for the
analog filters. Each basic filter has the
same configuration, but the frequenc y is
selected by the value of the capacitors .
Figure 3 shows the basic filter, while Table
1gives the values of C and corresponding
filter frequencies .

The rectifier filters and the diode multi
plex network are identical for all frequen
cies. The output of the analog filter op
amp is rectified by a small- signal diode in
series with a 10K resistor and a l-I-LF ca
pacitor connected to the negative suppl y.
For the 30-Hz frequenc y, for example , the
rectifier filter is 05 , R52, and C14. The
diode multiplexer buffer amp IC4 -b is
driven by the diode networks and consists
ofR17 , R20, R21, and IC4-b .

The control logic determines which fre
quency's signal is presented to the multi
plexer buffer amp. The 555 timer, IC8, is
controlled by R74 , R75, and C44 to oper
ate as a 16-kHz oscillator, triggered and
reset on the trailing edge of each pulse.

The output of the 555 feeds IC5, a 4040
12-stage ripple-carry binary counter. As
the counter counts up, resets and repeat s ,
the output pin 1 is fed back through R80
and C3 to the frequenc y-modulating pin 5
of IC8. That causes the oscillator 's output
to warble up and down about 1/2 oct ave.
The output pins of IC5 (pins 2, 3, 4, and
13) are fed to IC6 , a 74C42 BCO-to-deci
mal decoder. The 74C42 converts the sig
nal at its A, B, C, and 0 inputs to a logic
zero on the appropriate output from 0-9.

Those outputs are connected both to the

diode multiplexer and the displ ay multi 
plexing network . As the 74C4 2 counts
from 0-9 it enables each of the frequencies
in turn to feed through the multiplexe r
buffer amp, thereby presenting each oc
tave's analog voltage to IC7 , an AID con
verter. Resistors R77 and R78 form a
voltage divider to provide IC7 with a refer
ence voltage; the IC senses the analog
voltage input and fires the output LED
corresponding to that voltage. Each out
put corresponds to a 3 dB step in a 21 dB
range.

At the same lime , the 74C42 enable s
the particular octave to be sensed by the
AID , it also enables the display driver for 
that frequency , The multiplexed display
driver con sists of PNP tr ans i st ors
Q2-Qll, which are biased by R81-R90 .

Overscale is indicated by Ql , R76 , and
036 . The base of Ql is enabl ed by the
4040 (lC5) , and the collector is connected
to the output of the-AID con verter corre
sponding to the highest analog level.
When that output is activated the tran
sistor is forward biased and turns on 036,
the OVERSCALE LED .

The diagnostic sweep signal is gener
ated and controlled by the logic circuitry
as well. Ten oscillator filters are formed
by R91-RIIO and C26 , C29 , C32, C35,
C38, C41, C45, C48, C51, C54 . Those
filters convert the squarewave output s of
IC5 to ramp waves. Table 1 shows the
relations hip between filter capacitance
and frequency.

The 555 timer fires and pulses a signal
to the first filter then , as the counter
count s, the 16. kHz is divided down to
produce a center oscillating frequency for
all the octaves. The resulting signals are
presented to the mixing amp formed by
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FIG. 3-THE BASIC ANALOG FILTER configura
tion is the same for all frequencies. However, the
values of the capacitors change as shown in the
table.

o

o
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~:.
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Note that you' ll be installing some off
board jacks such as the line and micro
phone inputs and the oscillator output . Be
sure that the wires you moun t in the cir
cuit-boa rd holes are long enough!

I· 3 INCHES - - --I

FIG. 5-THE SOLDER SIDE of the analyzer cir
cuit board is shown here half-sized .

•

6. Note that the LED 's are mounted on the
" solder " side of the circuit board so that
they' ll be seen from the front of the cab
inet. As with any diodes , be sure to install
them in the proper direction .

t
•• •

r--- - 3 INCHES -I
FIG. 4-THE COMPONENT SIDE of the analyzer
circuit board is shown here half-sized.

TO DIODE
RECTIFIER
FILTER

CAPACITANCE

.047 IlF

.022 Il F

.01 Il F

.0056 Il F

.0022 IlF

.0015 Il F
680 pF
330 pF
180 pF
82 pF

R2
680K

R3
680K

=
FREOUENCY

31.5Hz
62 Hz

125 Hz
250 Hz
500 Hz

1000 Hz
2000 Hz
4000 Hz
8000 Hz

16000 Hz

f - 1
o - 2rrC V'RTff2"

FROM
INPUT
DRIVER C

~(---------+

RIO, RII 2, C 12, and LCl -a, and then to
the output terminals and the input -select
switch. Since the top-octave frequency is
being warbled, all the octave frequencies
warble, giving a diag nostic signal with
energy across the audio band from 25 Hz
to 19 kHz .

The 1081 uses a standard ± 15 volt
supply. A 22-volt , 50-rnA center-tapped
transformer is used to step down the line
voltage to a useab le value that is rectified
by 01-0 4 , and filtered by C8-ClI along
with R6 and R7.

Building the audio analyzer
The foil pattern for the "component"

side of the circuit board is shown in Fig. 4.
The "solder" side is shown in Fig. 5. It is
not entirely correct to call one side the
solder side and the other the Circuit side
becau se each side has components sol
dered to it. The d isp lay LED 's are
mounted on the " solder" side.

Since the parts count is high and parts
are very close together be very caref ul not
to cause solder bridges. It also helps to
install the lower-profile parts first to be
sure the larger parts are not damaged by
trying to solder around them. However, at
this time , do not install R91, R93, R95 ,
R97 , R99 , RIO!, R103, R105 and R109 .
You can put them in position, but do not
solder them . We will return to those de
vices when we calibrate the unit.

We should remind you that the 74C42
and 4040 (lC6 and IC5) are CMOS de
vice s. Because CMOS dev ices can be
easily damaged by stat ic disc harges, they
must be handled with proper care.

A parts-placement diagram for the au
dio-analyzer circuit board is shown in Fig.
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All resistors are Y4 watt, 5% carbon-film
types unless otherwise indicated.

R1-3300 ohms (Optional)
R2, R3, R73-4700 ohms
R4-2200 ohms (Optional)
R5-1000 ohms (Optional)
R6--10 ohms, 'h watt, 5%
R7-100 ohms, 'h watt, 5%
R8-R17-100,000 ohms
R18-390,000 ohms
R1S--R21-one megohm
R22-R31-20,000 ohms
R32-R51-680,000 ohms
R52-R62, R81-R9Q-10,000 ohms
R63-R72 , R75-47,000 ohms
R74-39,000 ohms
R76, R77-270 ohms
R78-2200 ohms
R79-220 ohms
R8Q-6800 ohms
R91 , R93, R95, R97, R99, R101, R103,

R105, R109-Put in 470,000-ohmunits
but do not solder them! These are cal
ibrating resistors. See the text for de
tails.

R92, R94, R96, R98, R100, R102, R104,
R106, R108, R11G--470,000 ohms

R107-330,000 ohms
R111-5.6 megohms
R112-1000ohms
R113-100,000 ohms, linear potentiome-

ter

Capac ito rs
C1-22f.lF, optional
C2, C3-10f.lF
C4, C5, C12-C23, C56--1f.lF, 50 volts,

electrolytic
C6, C7-39 pF, ceramic disc
C8-G11-470 f.lF, 35 volts, electrolytic
C24, C25, C26--0.047 f.lF, Mylar
C27, C28, C29-0.022 f.lF, Mylar
C30, C31, C32-Q.01 f.lF, Mylar
C33, C34, C35-Q.0056 f.lF, Mylar
C36, C37, C38-Q.0027 f.lF, Mylar
C39, C40, C41-Q.0015 f.lF, Mylar
C42, C43, C44, C45-680 pF, ceramic

disc
C46, C47, C48-330 pF, ceramic disc
C49, C50, C51-180 pF, ceramic disc
C52, C53, C54-82 pF, ceramic disc
C55-Q.1 f.lF, ceramic disc

Semiconductors
IC1- IC4- f.lA4136 quad op-arnp (Fair-

child, or Exar XR4136)
IC5-4040 ripple-carry binary counter
IC6--74C42-4- to 10-line decoder
IC7-3915 dot/bar display driver
IC8-555 timer
Q1-Q11- TI593 (ECG159)
D1-D4-1N4004
D5-D3 5-1N914
D36-D 116--miniature red LED

Other com ponents:
51- 2 pole, 3 position rotary switch
T1-transformer, 22 volts, 50 mA center-

tapped

The following are available from COTA,
331 4 H Street, Vancouve r, WA 98663
(206) 693·3834: Circu it board and 28
page manu al, $38.50. All orders shou ld
add $4.50 shipp ing and handling.

The front-p anel components, such as
the mode switch and level potentiometer
also have to be wired. All the details are
shown in the parts-placement diagram of
Fig. 6. The same is true for the connec
tions to switch Sl.

The circuit board bolts onto a chass is
using the same type of bolts that hold the
faceplate on a standard 3Yl' X 19" rack
mount chassis. Since everything but the
select switch and level control are circuit-

continued 0 11 page 93
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the cell, is used to initiate calls and assign
a user to a voice channel. The receiver in a
subscriber's mobil e unit scans 'all of the
set-up channels in a system and select s the
one that is the strongest. Communications
then commence via that cell site and only
that cell site.

Transitions betwee n cell sites (see Fig.
3) are handled by the cell site electronics .
The mobile unit monitors the voice chan
nel for a " hand-off " signa l. That signal is
sent by the cel l s ite whe n the sig na l
strength at the cell site drop s below a
certain level and it has been determined
that another cell site is receiving a stron
ger signal (each cell site has a scanning
receiver for that purpose). The hand-o ff
signal instruct s the mobile unit to change
frequencies. During the change, the audio

'-,4--- TELEPHONE
OFFICE

receiver) needed for the cellular system,
at each site is a sophist icated computer
system that not only controls the trans
ceiver, but also the mobile units- in con
junction with the mobile unit' s internal
microprocessor and circuitry-as well as
the loc al sw itch ing opera tio n to th e
MTSO.

For the cellular system to work , when a
car moves from cell to cell, there must be
an orderly transition; communications
must be transferred clean ly from cell to
cell, and the mob ile uni t must only com 
municate via one cell site at a time . To
achieve that aim, each ce ll site is assig ned
a set-up channel. whic h only hand les data
signals, in addit ion to a given number of
vo ice cha nne ls. The set -up cha nne l,
whic h is used by all of the mobile units in

FIG. 2- CELLULAR MOBILE TELEPHONE SERVICE is provided through a system that is composed of
three major elements: cell sites, a mobile telephone switching office (MTSO), and dedicated intercon
nectin g circuits. In the cellular system, the coverage area is div ided into small areas called cells, hence
the name.

EACH CAR RE QU IRES
A SEPARATE CHANNEL

FIG. 1-CONVENTIONAL MOBILE TELEPHONE SERVICEuses one cent ral base station to transmit a
powerful signal over an area of up to 50 mil es in diameter. Only one two-way conversation at a ti me can
be held over a given channel in the cover age area and the number of chan !1els is limited.

for the ce llular industry were issued . In
1983, the first commercial cellular system
started operation .

The cellular telepho ne system
To understand how cellular telephone

works, it is necessary to discard some
long-held ideas about mob ile telephone .
In co nve ntional mobi le tele phone sys
tems, a sing le centra l base-station is used
to transmit a powerful signal over an area
of up to 50 miles (see Fig . I). In that
system. on ly a single conversation may be
held over a given frequency or channel in
the serv ice area . .

In cellular systems, several low-power
transm itt ers , with their assoc iated re 
ceivers , are scattered about an area . Each
transmitter operates at a power level suffi
cient only to cover a small area , called a
cell (hence the name). If cells are suffi
ciently far apart , they ca n simultaneously
use the same set of frequencies . (To en
sure proper separation . adjacent cells are
assigned different sets of frequencies.)
Thus, where only one conversa tion could
occur at a time over a given frequency in a
service area, now hu ndreds could take
place over the same coverage area .

Also, instead of usin g fai rl y high
powered mobile un its- 25 watts or
more-to carryon co nversat ions, each
cellular mobil e uni t is lower powered
ranging from 0.6 to 3 watts . In addition ,
the cellular system makes handheld porta
ble phones both practi cal and possible.

Finally, the last not ion that must be
discarded about traditional mobile-ph one
systems is a low number of users. In tradi
tional VHF -based radiotele pho ne sys 
tem s', d ue to th e low num ber of
conversations that are possible at a time ,
the satura tion level for the syste m is about
1,200 mobi le units . That means that there
are few people who ca n actually use the
mobile phone system , and there is usually
a long waiting list in any urban area. With
cellular telephone, though , as many as
100,000 can make use of the system .

A Cell Is Born
Centra l to the cellular radiotelephone

system is the conce pt of a cell. That is the
service area of one transmitter/rece iver
and it is just·one part of a larger network.
As shown in Fig. 2, at the center of the cell
is the cell site, which consists of a low
power transmitter, a rece iver, and an elec 
tronic switching center that links the cell
to the res t of the cellu lar system . Each of
those ce ll sites, in turn , is linked to a
Mobi le Te lephone Switching Office
(MTSO), which is the ultimate arb iter of
the entire ce llular network. The MTSO , in
turn , links the cellular system with the
wire telephone system run by the local
phone company.

The electronics that makes the cellular
system possible is located at the ce ll site.
In addi tion to the transceiver (transm itter-
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TRANSMIITING
ANTENNA

RECEIVING
ANTENNA
(6 ANTENNAS,

r----- 60· BEAMWIOTH
FACINGADJACENT
60· SECTORS)

Cost
At the moment , cellular service isn' t

inexpens ive. Most units are selling in the
$2000-$3000 range , though prices for
equipment will likely drop as more and
more units come on the market. As you
might expect at that price , most cellular
teleph one s are loa de d wi th bell s and
whistles. Mul ti-p hone-num ber mem o
ries, last number redial, digital readouts,
horn alert (used to alert the user to a call
while he is out of the car), and LED status
lights used to indicate such things as no
service in a particular area are all found on
typical cellular phones . As to monthly
charges, including access charges and
time on the system, those are currently
averaging out at about $150.

Overa ll, cellular radio is an exciting
concept whose time has come. It prom
ises truly portab le telecommunications,
which will keep anyone in touch wherever
they go . R-E

call to be switched to the most appropriate
cell. At the same time , the mobile unit
switches frequencies to a pair that is avail
able in the new cell site. The frequency
pair in the old cell site is then freed.

Monitoring the received signal strength
is not only important in determining the
location of the mobile unit, but it is also
important in kee ping the power levels
within the cellular system down. Signal
strength is monitored by the cell site, and
when it exceeds a certain level , the cell
site orders the mobile unit to cut back on
the output power. Thus, the potential for
interference is very small .

TYPICAL TOWER LAYOUT

RECEIVING ANTENNA
(6 EaUALLY SPACED
AROUND TOWER)

on different parts of the tower. In a typical
installation, such as the ones used in
Motorola systems, there are six 60-degree
directi on al receiving antennas space d
around the tower, each with a gain of
about 17 dB (see Fig 4-b). Diversity recep
tion techniqu es are used . In diversity re
cept ion , signal strengths at the antennas
are monitored , with the one receiving the
stronges t signal being used for the com
munications. Computers handle the task
of analyzing the signal strengths and mak
ing the antenna selec tion.

The receiving antennas and computer
equipment also team up to handle another
task-s-de termining the position of each
communicating mobile unit in the cell. To
do that , the com puter samples the re
ceived signal strength at each antenna,
and uses a specia l direction-finding al
gorithm to determine the exact location of
the mobile unit.

Monitoring continuously, that informa
tion is constant ly updated and is fed back
to the master computer at the MTSO. The
computer at the MTSO is the arbiter that
takes the information on the location of
the mobile unit and if the signal strength
falls below a certain level- about 17 dB
(carrier-to-interference -and-noise)- the
MTSO decides its time for a hand-off
between cells .

While all of that is going on, the com
puter in the MTSO is also polling nearby
cell sites, asking them which one is re
ceiv ing the mobile unit the stronges t. The
cell sites , in turn , look for the signal and
rep ly. Using the informat ion received
from the cell sites , the MTSO orders the

FIG. 4-A TYPICAL TOWER LAYOUTis shown in a. Note that the transmitting and receiving antennas
are located at different parts of the tower. The arrangement of the receiv ing antennas, as seen from the
top of the tower, Is shown In b.

FIG. 3-CELLULAR HAND-OFF occurs as a car
moves from cell to cell . During th e transfer,
whic h is coordinated by equipment in the MTSO,
the user sees no appa rent change in transmis
sion quality.

is muted for 150 to 400 milliseco nds; such
a time interva l is not perceptible to the
user. Once the mobile unit exchanges
handshaking sig nals with the new ce ll
site , communications resume on the new
frequencies .

TOMTSO

A closer look
Let's look more close ly at the cellular

radio telephone system to see how all the
electronics and computers do their tasks.
And what better way to look at the system
than walking through a typical call?

To init iate a call, all a mobile user has
to do is lift th e handset of his radi 
otelephone and dial the number he wants.
At that time, the micro processor-con
trolled unit sends a brief burs t of digital
informa tion to the transceiver. alerting the
ce ll site that the user wants to make a call
and that it is present in the site's coverage .
area.

Next , the cell site equipme nt sends a
digita l signal back to the mobile unit tell
ing .it to standby while it is assigned a
frequency pair from the frequency allot
ment assigned to the central site . (Cellular
phones operate in the full-duplex mode,
which means that both the caller and per
son called can hear and talk at the same
time . To do that, discre te frequencies are
used for transmission and recept ion. The
typical freq uency separa tio n be twee n
transmit and receive is 45 MHz. Spacing
between channels is 30 kHz and there are
666 duplex channels in all .)

Continuous conta ct
One of the interes ting capabilities of

the cellu lar radiote lephone system is its
ab ility to provide con tinuous coverage
across a large geographic expanse.

In order to do that as a mobile station
moves from one area to another, the entire
cellular system must know the exact loca
tion of that mobile system and it must be
ready to enab le a hand-off of that mobile
between cell sites-all without the user
being aware of it.

To do that requires some interes ting
comp uterized gyra tions . Look at a cell
site tower, such as the one used in the
Motorola system and shown in Fig. 4 , and
you will see something interes ting- the
transmit and receive antennas are located
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VIDEO SYNC SEPARATOR

FOR YOUR

STEVE PENCE

With this oscilloscope upgrade, you can
stabilize your display of video signals and see what they really look like.

IF YOU'VE EVER WORKED WI TH TELEVI

sions or video recorders , you know how
diffic ult it ca n be to tri gger an os 
cilloscope to provide a really stable dis
play--especially if you want to examine
one line of video. And what's even more
frustrat ing is that when you do finally
obtain a goo d display, the part of the wave
form you want to examine seems to be ju st
beyond reach . It seems that no combina
tion of posi tion control, sweep rate , and
expansion will get you just where you
want to be .

If yo u ow n a tri ggered- sweep os
cilloscope, there is a so lution! We' ll show
you how to add a video-sy nc separator and
delayed -tri gger capability to your os
cill osc op e . With yo ur up graded os 
cilloscope , you' ll really get to see those

video signals .
The circuit can be broken down into

four major sections:
• Input buffer/amplifier and video clamp
circuit.
• Video-sync separator.
• Digital vertical-pulse separator.
• Trigger-delay section.

The block diagram of Fig . I shows the
various sectio ns of the circuit and how
they relate to each other. The basic con
cept of the circuit is to extract the vertical
sync pulse from the video signal and use it
to trigger a scope . However, the trigger
pulse is not applied directly to the scope.
Instead , it is first delayed by a user-ad
justable period of time .

Since the scope will not begin its trace
until it is triggered at the end of the delay

time , and since we have control over the
length of the delay after the trigger event
(which is a vertical-sync pulse), we can
examine any part of the waveform that
occurs after that event in great detail.

A useful feature of this upgrade is a
clamped video output. The clamp circuit
forces the tips of all the sync pulses to line
up at the same DC level. So even as the
brightness of the scene changes and the
average video-vo ltage level changes , the
disp layed waveform will remain on exact
ly the same baseline , making amplitude
measurements much easier.

A look at the circuit
The schematic of the sync-separator

circuit is shown in Fig . 2. We' ll start our
description of the circuit at 11 , the video

51



Whatcanyou
Justabou

crE can show you how.
Computer technology. Satellite communications.
Cable television. Cellular radio. Digital electronics.
Robotics. Just a few of the hottest career areas
in electronics. The ones everybody is talking
about. The ones that are changing the way we
live, the way we do business, the way we ente:r
tain ourselves. The best way to start a career In
any of them? By learning the basic electronics
theory and principles of how they work from CIE.
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input. Diodes DI and D2 provide over
voltage protecti on for the ga te of Q I,
which is a simple phase splitter. The split
ter-which can provide either a normal or
inverted versio n of the input signal-is
necessary because the video-clamp and
sync-separator sec tions that follow must
always see a video signal with its sync
pulses going negative . Switch SI is used
to select the appropriate polarity and send
the signal on to the video clamp.

The clamp is made up of C2, D3, D4,
R4 , RII, and R12. Capacitor C2 couples
the video signal into the clamp circuit.
When the video voltage goes negative dur
ing sync-pulse time , diode D3 is forward
biased , and C2 quic kly charges up to the
peak value of the signal. As the signal
swings positi ve, diode D3 is reverse bi
ased and C2 must discharge through RII
and R12. The discharge current produces
a positive bias , voltage across RI2 which
is directly proport ional to the peak voltage
of the waveform .

J2
CLAMPEDJl

SI VIDEO OUTVIDEO !!! POS
BUFFER SYNC
PHASE

NEG
CLAMP -<~ BUFFER

SPUTIER

JU ~ ,(If"=' '::'

J3
TRIGGER

COMPOSITE VERTICAL OUT
SYNC SYNC VERTICA L SYNC DELAY TRIGGER

'-- SEPARATOR PULSE ONE SHOT I-- ONE SHOT
SEPARATOR

I .rl -=

FIG. 1-THIS BLOCK DIAGRAM shows the main sections of the oscilloscope upgrade. The circuit
extracts the vertical-sync pulses from a video signal and then delays It's application to the external
trigger input of the scope. Note that a clamped -video output is also available.
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FIG. 2-SCHEMATIC OF THE SYNC SEPARATOR. The "heart" of the circuit Is made up of IC2-IC5 . The
composite-sync output of IC2 Is fed to IC3, a dual flip-flop, which outputs vertica l-sync pulses. Those
pulses are then delayed by IC4 and sent to IC5,which is configured as a one-shot. The output pulse of
IC5, which Is 100 microseconds, Is sent to the scope's trigger circuit.
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6
EQUALIZING

VERTICAL
SYNC

Building the sync separator
The sync separator/trigge r delay can be

built as a free-s tand ing, self-co ntained
unit. Of co urse , you also have the option
of in st alling the circ uit in side an os
cilloscope. The layout of the circui t is not
critical, and if you ' re careful, you can
build it on perforated construction board
and use point-t o-point wiring. Using a
printed -circuit board is a better way to go ,
however. A foil pattern for a sing le-si ded
board is show n in Fig. 5. (See the Parts
List for information on availabi litv of a
pre-etch ed and dri lled board . ) .

Figure 6 shows a parts-placem ent di
agram, including both on-board and off
board co mpo nents . Figure 7 shows a pho
tograph of the author 's prototype that can
be used as a guide . As indicated in the
part s-p laceme nt di agram, be sure to con-

Resistor R I6 and capac itor C5 help re
duce jitter on long de lays. A slightly de
layed vers ion of the DELAY on e- shot 's
output is applied to the RESET input (pin 4)
of IC3-b . Th at guarantees that no spuri ous
pulses wi ll appe ar at its output unt il well
after the delay per iod .

A minimu m time delay of 16.5 millise
co nds is used to ensure that the scope is
not triggered on consecut ive fields . If that
we re a llowed to happen, the di sp lay
would show the even and odd fields super
imposed on one another.

1-- - -- - - - - ----lL --...J
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I
I
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IC3,PIN 12
10IISEC, ONE·SHOT

Jl
COMPOSITEVIDEO
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COMPOSITESYNC

CO MPOSITE ~ lUlilAlIA
VIDEO ~

VERTICAlFiElli1 ~ ~UFiELlJ2
SYNC

curs , no cha nge takes place at the Q
output.

The duty cycle of a vertica l-sync pulse
is muc h wider than that of the hor izontal
pulses . Therefore , when a vert ica l-sy nc
pul se triggers IC3-a , the D input of IC3-b
will still be high at the end of the 10
microseco nd per iod . Since the D input is
at a high logic-level when the clock pul se
occ urs , Q of IC3b wi ll go low. The Q
output will stay low as I;ng as the duty
cycle see n at the D input is longer than that
of a horizontal-sync pulse .

So , at the Q output of IC3-b we will see
a negative-going pu lse that correspond s to
vertica l sy nc . The falling edge of that
pu lse is different iated by C6 and R I7 and
is used to trigger the delay one-shot , IC4 .
With. the D EL AY potentiometer R22 at
minimum re sis ta nce , IC4 has a ti me
period of 16 .5 mill iseconds- ju st abo ut
the same len gth of time as one complete
fie ld . With R22 at maximum resistance ,
the time per iod is 40 mi llisec onds , which
is equivalent to approximately 2V2fields .

At the end of IC4 's time period, wher
ever it might be se t, the output at pin 3
goes low. Thi s edge is different iated by
CIO and Rl 9 and used to trigger the last
one-shot; IC5 . The period of that mono
stable is fixed at 100 microseconds . The
pul se is routed to 13 and used to trigger the
EX TERNA L T RI G G E R input of th e os
cillo scope .

FIG. 4- TIMING DIAGRAM shows the relationship of vertical pulses to the delay and trigger output.
The dotted lines in dicated the range of del ay that is avail able .

I
I
I I

FIG. 3-THIS TIMING DIAGRAM shows how signals at various parts of the c ircuit are related . It should
help you to follow the schematic and understand the operation of the ci rcui t.

The C2-R12 time constant is quite long
(. 1second) with respect to one horizont al
time peri od . Because of that. the bias volt
age remains essen tia lly co nstant for the
full per iod of the line . The effec t of the
bias is to force all of the sync pulse- tips to
line up at the same leve l. Resistor R4 and
diode 04 provide a + 0 .6-volt reference
level for 0 3 . which prevents the cla mped
signa l fro m go ing below ground potentia l.

Tra nsistor Q2 and Q3 form a wide band
high-i nput-imp edan ce buffer/amplifi er
that co uples the cla mped video output to
the osci lloscope's vert ical-input channe l.

As we go through the discu ssion of the
rest of the circuit, you ' ll find it helpful to
study the timing diagra ms of Figs . 3 and
4 .

IC 2 is a stra ightforward differentia l
comp arator that separa tes the sync pul ses
from the video information. The bias volt
age on pi n 2 , the non -inverting inpu t of
IC2, is se t by trimmer potentiom eter R9.
With the bias voltage prop erl y set , the
output (p in 7) will sw itch or change state
only during the sync-pulse time, effec 
tively stripping off the video and leaving
only com pos ite-sy nc signals , as show n in
Fig . 3 .

From IC2, the co mposite sync goes to
IC3-a and IC3-b, bo th halves of a dual 0
type CMOS flip-flop. That circuit sepa
rates the vertical-sync pulses from the
hori zontal by detecting the duty cycle
change that occ urs during the vertica l
sync pulse tim e . Since IC2 is se t up as an
inverting co mpara tor, the co mpos ite-sy nc
pu lses at its outpu t are now positi ve
going . Th e rising edge of each hori zontal
sync pu lse clocks the input (p in II) of
IC3-a . Sin ce the D input is tied to a high
logic-level , those ri sing edges clock a
high level into the Q output and a low
logic-le vel into the Q output. When the Q

outp ut goes high, capacitor C4 beg ins
charging up through R 15. Diode 0 12 is
reverse biased at this time and has no
effec t.

After abo ut 10 microseconds , the volt
age across C4, and thu s the voltage at pin
10(RESET) will be high enough to reset the
flip-flop, forc ing the Q output low aga in .
Th at a llows C4 to d isc harge rap id ly
through 0 12, brin ging the seque nce to an
end . The res ult is that IC3-a is actually a
one-s ho t with a peri od of approx imately
10 microsecond s- ab out twice as long as
a standard hor izo ntal-sync pulse . .

The Q output of IC3- a drives the CLOCK

input of IC3-b . Th at mean s that the risin g
edge seen at the CLOC K input correspo nds
to the end of the 10-microsecond time
period . Note that the D input of IC3-b is
not tied high . Instead, it is co nnec ted to
the co mposi te-sy nc output of IC2. As a
result , whe never IC3-a is triggered by the
hori zon ta l-sync pulses, the D inp ut of
IC3-b will be low when the rising edge
occ urs at its clock input. Since the D input
of IC3 -b is low when the cloc k pulse oc -
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Res istors, V4-watt , 5% unless other-
wise noted

R1 , R12, R1 3-1 megohm
R2, R3, R5, R7, R11-1000 ohms
R4, R8, R1 4-4700 ohms
R6--220 ohms
R9, R21 - 10,000 ohms, trimmer potenti-

ometer
R10, R17, R19, R2Q--10,000 ohms
R15-2000 ohms
R1 6--20,000 ohms
R22- 100,000 ohms. ten-turn potentiom-

eter
Capacitors
C1, C2, C7, C11-0.1 fJ.F, ceramic disc
C3-470 fJ.F.35 volts, electrolytic
C4--Q .0047 fJ.F, 10%, polyester film
C5-0.1 fJ.F, 10%, polyester film
C6, C8, C10, C12--Q .001 fJ.F, 10%, poly-

ester film
C9--Q .22 fJ.F, 10%, polyester film
C13--Q.01 fJ.F, 10%, polyester film
Semiconductors
IC1-781 5 15-yolt regulator
IC2- LM311 comparator

' IC3-4013 dual Ootype flip-flop
IC4, IC5-555 timer
0 1, 02-2N3823
03-2N3906
01, 0 2, 05-08--1N4001
03,04,09-01 2-1N4148
Other components
F1- fuse, Y2 amp
J1-J3-Female BNC jack
NE1-neon lamp, 110volts
S1- SPOT toggle switch
S2-SPST toggle switch
T1-11 0:1 8 volts AC, 300 mA
Miscellaneous: fuse holder, line cord,
printed-circuit board, ground lug, case,
etc.
The following are available from Ele
phant Electronics, Box 41770-P, Phoe
nix, AZ 85080: A complete kit (DT-1)
consisting of all items listed above,
$49.95: The pr inted-ci rcuit board is
available separately for $12.95. Arizona
residents must include 6% sales tax .

FIG. 7-THE AUTHOR'S PROTOTYPE, shown
herewith its top removed, was built asa stand
aloneunit. If you want to usea smallerbox, you
mightconsider using awall-mounttransformer.

source available, then the output of your
TV's video detector will do nicely. Deter
mine whether the sync pulses are positive
or negati ve-goin g an d se t the SYNC
sw itc h according ly. Co n nec t th e
CLAMPED VIDEO output of the projec t to
the vertical input of the osci lloscope. You

continued all page 94

J3
TRIGGER OUT

R22
DELAY

Checkout and setup
Afte r the unit is asse mbled , apply

power and check the power-supply volt
age . If that' s correct, proceed by con
necting a source of video to the input. An
ideal source is the video output of a VCR.
If you don' t have a VCR or other video

tion . The proper lead is pointed out in the
parts-placement diagram .

J2
,.--' OJ CLAMPED

VIDEO

Jl
VIDEO IN

~------------4- 1 /2 INCHES--- ------ - - -.

FIG. 5-THE SINGLE-SIDED BOARD is small enoughto fit Insidemanyoscilloscopes.

nect a wire from the board 's ground to one
of the transformer' s mo unting screws.
Don' t forget to install the 5 jumper wires
on the PC board .

Be careful when installing IC3. It is a
CMOS type and is therefore static-sen
sitive. Note that it' s also oriented opposite
to that of all the others.

The case lead of transistors QI and Q2
should be cut off prior to their installa-
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Are you still using your scanner's built-in antenna? Build one of these custom antennas and pu ll
in those weak signals you 've been missing!

LOREN FREBURG

IF YOU 'VE RECENT LY BOUG HT A SCANNER/

monitor, you've probably become hooked
on evesdropping. You have also probably
come to the reali zation that the skimpy
little antenna that screws into the top of
the unit has serious limitations. Reception
from highway-patrol mobil e units may
come and go. Fire department transmis
sions from portable unit s may be inaudi
ble from ju st a few miles away. And
sometimes you may hear only the base
station side of a conversation in a neigh
boring town.

If you've had similar experiences , an
external antenna may be just what you

need . Not the general-purpose (do-every
thing-half-way) type , but one designed to
be optimum for the frequency you are
most interested in, and yet provide good
reception on the other frequencies!

There are three limitations to the built
in antenna. First , the height is too low.
High-frequency radio waves tend to travel
in straight lines , so low posit ionin g limit s
the antenna's perform ance . Rooftop
mount ing allows the antenna to "see" far
ther because the horizon is more distan t.
The higher you can get your antenna, the
better. Second, the length of the filaments
are arb itrari ly chosen and possibly too
short. A correctly designed antenna is of a
particular length . If an antenna isn' t made

to that particular length then , generally
speaking , the longer the antenna, the bet
ter. Built- in antennas obvious ly don 't
meet that cri terion. A third problem with
built-in antennas is that reflections from
nearby objec ts upset performance . Any
thing that is electrically conductive can
absorb radio-fre quency (RF) energy and
then re-rad iate it, causing interference or
signa l drop out, Such re-rad iators include
any thing metallic from house-wiring to
pipes, and even metal picture fram es.

A well designed outdoor antenna can
overcom e all those problems. The three
antennas that we' ll be describe, ground
plane . ex tended doub le-Zepp elin and
coaxial collinear, offer the best perfor-

»
"U
:D
r=
<0
CD
01

59



TABLE 1
PUBLIC SERVICE BANDS

mance, and ease of construction at a low
cost. They all share two characteristics:
they are vertically polarized (mobile units
require vertical antennas) and they're om
nidirectional.

There are several public service bands
that you're probably interested in. Those
bands are shown in Table 1. The bands are
divided that way because radio frequen
cies are widely separated between bands .
The frequency determines the physical
size of a particular type of antenna. Table
2 shows the typical antenna height of each
antenna for a given band.

Antenna theory
Electromagnetic radiation travels at a

velocity of 186,000 miles per second (C)
in free space or a vacuum, and more slow
ly through other substances-for exam
ple, about 213 the free-space velocity
through solid polyethylene. (The velocity
in a particular medium divided by the
velocity in free space is termed the ve
locity factor.)

That radiation travels in a wave-like
motion; the distance between successive
waves is defined as a wavelength. (The
symbol for wavelength is A). Frequency is
defined as the number of waves passing a
given point in one second. So a wave
length (in miles) is equal to 186,000 miles
per second divided by the frequency or
number of waves per second .

One wavelength, in miles , is expressed
as A = 186,300if, where A is the wave
length in miles and f is the frequency in
hertz . Likewise, wavelength can be ex
pressed in meters : A = 3 x 105/f, where A
is the wavelength in meters and f is the
frequency in hertz.

Because we're working with distance
measured in feet and frequency in mega
hertz (MHz), the formula can be rewritten
as: A = 984/f, where A is expressed in feet
andfin MHz . For example, a frequency
of 984 MHz has a wavelength of one foot.
(As the frequency increases the wave
length decreases . The opposite is true as
frequency decreases.)

Resonance is another point that we
should consider. Resonance is defined as a

ANTENNA
ORIENTATION

b

FIG. 1-ANTENNA RADIATION PATTERNS: a
shows that the radlalion pattern of a dipo le is
most intense at a point perpendicular to its cen
ter; b compares directional patterns for the
three antenna types.

8-ELEMENT
COLLINEAR

DIPOLE

Figure l-a also shows that maximum
radiation (maximum sensitivity in receiv
ing antennas) is in a direction perpen
dicular to the orientation of the dipole .
Moving toward the ends of the dipole,
signal pickup is at minimum. The dipole
is usually wired at its center because the
theoretical impedance is 73.14 ohms, and
that is a convenient value to match to a
feedline .

The gain of a particular antenna is an
expression of the amount of energy radi
ated (or picked up) in the direction of the
highest gain, and compared to a reference
antenna. Let's use, for example, the hypo-

MAXIMUMt+----'-"---+j MAXIMUM

MINIMUM
iI

MINIMUM

antenna, and visa versa.
The radiation pattern of a transmitting

antenna is a three-dimensional represen
tation of its relative efficiency in radiating
power in different directions, as shown in
Fig. I. (Don't be concerned with the ter
minology, which appears to be describing
a transmitting, rather than a receiving,
antenna: The functions and terminology
are interchangeable.)

An antenna that radiates equally well in
all directions can be represented by a
sphere, with the antenna being a point at
the very center. Such an antenna, which
exists only in theory, is called an isotropic
radiator.

The fundamental resonant antenna
(one-half wavelength long) is called a di
pole when the feedline is connected to its
center. Such antennas radiate energy in a
figure-8 pattern, with a tiny hole in the
center as shown in Fig. l-c , The dipole
runs through that hole.

Coaxial-Collinear
80 ft.
20 ft.
61hft.

state in which the natural response fre
quency of a circuit coincides with the fre
quency of the applied signal. In other
words, it's a condition in which a mini
mum amount of energy is needed to main
tain current flow. That condition exists in
an antenna when its length is exactly one
half wavelength (A/2) long . Only a small
amount of additional energy is needed to
overcome losses in the conductor.

Let's take the analogy of a playground
swing (a rather crude example of reso
nance, but it will illustrate our point). If a
swing is pushed gently once every pass,
its motion is sustained indefinitely with
little additional energy. But, if the swing
is pushed at a rate that doesn't exactly
coincide with its movement, the smooth
flowing motion is interrupted. (Youmight
say that it has met some resistance .) Thus,
maximum performance is obtained when
the antenna is at, or at least near, reso
nance .

Before we leave our swing, let's consid
er polarization from the simplest point of
view. Although not a strict mathematical
explanation, the similarity gives some
idea of its importance. A properly timed
push, whether from the back or the side,
will maintain motion. However, our
swing is designed for front-to-back mo
tion (you might say it 's polarized). Like
wise, an antenna is polarized. Current

. should flow along a conductor, not across
it.

Antenna impedance is a difficult con
cept to grasp because it doesn't really
exist. It is only the mathematical quantity
obtained by dividing the instantaneous
voltage by the instantaneous current ,
which varies all along the antenna con
ductor. In a theoretical antenna in free
space, the current at the end is zero and
the voltage is at maximum. Thus, the im
pedance is seen to be infinite.

At a point on the conductor where the
voltage is zero and the current at max
imum, the impedance is zero. The impor
tance of antenna impedance becomes
apparent when we attempt to transfer en
ergy in a antenna to a feedline and then to
a receiver or scanner. Maximum energy
transfer occurs when the impedances are
matched-ideally, a 50-ohm monitor
connected via 50-ohm feedline to the
point on the antenna where the impedance
is also 50 ohms.

That allows all energy picked up by the
antenna to be transferred to the scanner,
assuming there are no other losses. The
same applies for transmitting antennas,
except for power differences. A proper
transmitting antenna is a proper receiving

Extended Double-Zepp
32 ft.
8 ft.

21hft.

Wavelength
33ft.-20ft.
8ft. -7ft.

6.6 ft. - 5.7 ft.

2ft

TABLE 2
TYPICAL ANTENNA LENGTHS

Ground Plane
6 ft. + radials

1V2 ft. + radials
6 inches + radials

Frequency
Range

30-50 MHz
118-136 MHz
148-174 MHz
410-470 MHz
470-512 MHz

Band
VHF-low
VHF-high
UHF

Band
VHF-low
VHF-high

UHF-low
UHF-highenozo

II:
Io
LU
--l
LU

6
o«
II:
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GROUND PLANE RADIALS
AT 45' INCLINE

I
I

GROUND PLANE
REPLACES
LOWERELEMENT

b

BASIC DIPO LE

(ground-plane) replaces the lower half of
the dipole in Fig. 3-b and functions much
like a reflector. It has about I. 8 dB less
gain than a dipole , but often outperforms
a dipole in spite of that. That' s because it
is less affected by reflections from the
ground, which can cancel out antenna cur
rent.

The ground plane itself is usually made
of wire extending from the base of the
vertical element. The ideal antenna would
have a continuous ground, perhaps made
from a sheet of copper. A series of wires,
or radial s, approximates that condition .
The more radial s used, the closer we ap
proach the ideal.

The wires can be self-supporting if
made from a stiff rod or tubing . The im
pedance of a ground plane antenna is
about 30 ohms when the plane is flat. By
lowering the radials by 45° (as shown in
Fig. 3-c) its impedance is made close to
50 ohms, which matches available coax ial
cable and typical scanner/monitors . Also ,
lowering the radials lowers the radiation
pattern , which effec tively increases its
gain.

A ground plane may be made from a
coaxial chass is connector and wire. Fig
ure 4 shows how to find the correct length
for the radials and antenna element to be
mounted on the co nnector. The antenna
elemen t and radials are made from brass
brazing rods , which are available in 3-foot
lengths and in diameters from Vi6 to Y4
inch . The rods are fairly rigid, yet may be
bent as needed . They' re easy to solder,
certainly an advantage when elements
longer than 3 feet are needed . Use thinner
rods for extensions and thicker rods next
to the coax ial connector.

c

FIG. 3-THE EVOLUTION of the ground plane
antenna: a shows the basic dipole; in b, the
lower half of the dipole is replaced by a ground
plane, and c shows the ground plane bent down 
ward at a 45' angle .

TABLE 3
CORRECTION FOR DIAMETER OF ROD

OR TUBING

FIG. 2-TWO BRAZING RODS may be soldered
together if longer elements are needed.

. ( Wavelength ) Correction
Ratio Antenna Diameter Factor

50 0.945
70 0.950

100 0.955
200 0.960
400 0.965

1000 0.970
4000 0.970

Ground plane
One of the most common co mmunica

tions antennas is the ground plan e. (Fig
ure 3 shows how dipole evolves into a
ground plane antenna). In Fig. 3-a, we
have the basic dipole. An artificial ground

complex and often unpredictable nature of
reflections , they are best avoided.

One way to minimize ground reflection
problems is to make an art ificial ground
an integral and therefore predictable part
of the antenn a system . That' s an impor
tant feature of the ground plan e antenna.

Design theo ry must be co mbined with
the available materials to make an anten
na. The antennas described here use com
monly availabl e materials , and building
them requires a minimum amo unt of
tools. The antenna elements themse lves
are made from brass brazing rods, alumi
num tubing , or coaxial cable.

Brazing rods are available from weld
ing supply houses or someo ne who does
brazing (such as auto repair or machine
shops). Aluminum tubin g ca n be bought
in most hardware stores and home im
provement centers . Coaxial cable and
connectors can be obtained from elec
tronics supply hou ses and th e mis
cellaneous materials may be picked up at
your local hard ware store .

It should be emphasized that when de
signing an antenna , the dimension s are
only a starting point. Use your imagina
tion to comb ine the measurements with
materials that you feel comfortable with
or have on hand . Rememb er, materi als
can be modified. For instanc e , two braz
ing rods are easily soldered together to
make longer elements so long as the joint
is first wrapped with copper wire (see Fig.
2). Likewise , two pieces of tubin g may be
telescoped if necessary.

thetical iso tropic antenna (which radiates
equally well in all directi ons) as our refer
ence standard. If both the isotropic anten
na and a dipole each radiate all of their
energy, the dipo le wi ll have some gain
because its energy is co ncentrated in
fewer directions. Thu s , the ga in of an an
tenna is a function of its radiat ion pattern .

A high- gain antenna has a radia tion
pattern that's highly directional. Antenna
gain is expressed in de cibels (dB): dB =
10 log PA/PR' where PAis the power den
sity or field strength of the antenna being
compared and PR is the field strength of
the referenc e antenna. But how do we get
a gain with our antenn a if we need recep
tion from all directions'? We don 't really
need reception from all directions, ju st all
compass directions. Signals from above
or below us are not needed , and that's the
key to unlo cking better performance .

If the dipole antenna is position ed ver
tically as shown in Fig . I-a , its radiation
pattern wra ps around it (like a co il
wrapped around a stick) and there is 2.14
dB gain relative to the theoretica l iso
tropic radiator. To obtain more gain the
pattern must be compressed, making it
flatter and wider. One way to flatten out
the pattern is to stack half-wave dipoles
and co nnec t them so that the currents are
additive (in phase).

Both the extended doubl e Zeppelin and
the coax ial-collinear antennas are varia
tions of the stacked-dipole technique .
Their radi ation pattern s are shown in Fig .
I-b , along with that of the dipole type .
(No te th at the gro und plane antenna ,
which is our third antenna type , is simply
a dipole that has been modified).

Antenna design
Until now, we've been talking only the

ory; but , in the real world , there are addi
tional considerations. The antenn a diame
ter itself must be taken into account at the
higher freque ncies. That 's bec ause a
"fat" antenna acts electrically as though it
were physically longer. Thus , the antenna
must be made shorter than theory indi
cates . Table 3 shows the correction factor
that the calculated wavelength must be
multiplied by to obtain more accurate re
sults.

Another factor affec ting antenna per
formance is the presence of the ground
beneath an antenna, which acts like an
" el ectri cal mirror. " The re flec ted RF
reaches the antenna later than the signal
strike the antenna directly. Those late-ar
riving sig nals are added to the first. and
either increase or decrease antenna cur
rent, dependin g upon the length of the
delay.

That delay depend s on the proxim ity of
the antenna to refl ective mat erial s like
nearby buildings, metal object s, bodies of
water, and ground. All have similar reflec
tive properties, and their effect is a func
tion of their conducti.vity. Because of the
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SO-239 1
CHASSIS CONNECTOR

FIG. 6-THE GROUND PLANE antenna 's con
necting cable is run through the center of the
tubing.

1--0.5;\ -I- 0.5;\4
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THREE HALF-WAVESECTIONS
TOTAL LENGTH= 1.50;\
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INCREASED
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TOTAL LENGTH = 1.50"
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FIG. 7-THE EVOLUTION of the extended double
Zeppelin antenna. In each case , the total length
is equal to 1.5 A.

I+--0.64;\ -I- 0.64"----ooj

~0.11"
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CENTERSECTION OPENEO
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is out of phase , which reduces the total
current and gain. When the spac ing be
tween the ends of each elem ent is 0 .28 of
a wavelength , the increased gain. due to
wider spac ing. more than makes up for
the lower gain caused by the short , out-o f
phase sec tions . So the gain of the antenna
is at maximum .

Figure 7-c shows the extended doubl e
Zepp with an opening in the center con
ductor, which is the low-impedance point.
However, its impedance is still several
times greater than the desirable 50 ohms .
A closer match may be obtained by using
a standard televi sion transformer-balun ,
the type used to connect 75-ohm coaxi al
cable to eith er a 300-ohm antenna or 300
ohm television input.

The vertical, center-fed Zepp is made of
tubin g , which allows the feedlin e to be
mn down its center where it cannot affect
antenna performance . The tubing 's diam
eter must be large enough to handle the
coaxial cable, and the bolts that will hold
it to the mast. A tubing diameter of 3/l_
inch is fine.

Unfortunately, while there's still much
more we want to show you, that is all we
have room for this month . When we con
tinue , we will conclude our look at the
extended double-Zeppelin by showi ng
you how to calcul ate the length of the
variou s sections for the frequencies of in
terest , and how to efficiently build that
antenna.

Also, we'll look at what criteria you
should consider when selecting which an
tenna to use , and at some installation
notes. . R-E

Extended double-Zeppelin
The extended double-Zepp elin antenna

is a frequently-used modification of the
design originally used in World War II
Zeppelins , which is where the antenna got
its name . The Zeppelin, or Zepp antenna
is a resonant, end -fed antenna with a two
wire transmission line . The design pre
sented here has an antenna element con
nected to each conductor, hence the name
double-Zepp.

In the double-Zepp design , three half
wavelength sections are connected end to
end. as shown in Fig . 7. The induced
currents in the two outside e lements flow
toward the center conductor. Any induced
current in each of the center >"/4 sec tions
(phase-reversing stub) flow in oppos ite di
rections relative to each other, so their
sum is zero .

That means that resulting current in the
center section will be due only to the cur
rent induc ed in the antenna itself. When
the antenna elements are close together, as
shown in Fig . 7-0 , those elements inter
act, reducing the total current flow and the
gain of the antenna .

That problem is overcome by wider
spacing (see Fig . 7-b). Of course, the ele 
ment is now longer than a half-wave
length . That means that part of the current

Don 't forget to correct the lengths of the
various elements for the diameter of mate
rial you're using.

Figure 5 shows how the radials and ele
ment are connected . It is best to use e ight
radials as shown. Four radials will work
but not as well. Bend them dow nward 45°
and space evenly around the fitting . Sol
der the vertica l element to the center pin
of the fitting .

Now prepare the mast by making four
IV2 inch lengthwise cuts in a piece of
tubin g . The inside diameter of the tubin g
should be clo se to the diameter of the plug
(about % inch) . The plug will be held in
the end of the tubin g . Connect the plug to
the cable and insert the assembly in the slit
end of the tubing. as shown in Fig . 6 .
Then secure the assembly in place with a
hose clamp.

The antenna may now be screwed onto
the plug and moved to its final location .
The ground plan e is easily self-supporting
when designed for the VH F (high) and
UHF bands. However. when the lengths
of the elements are 6 feet. as with the VHF
low band , a little wind can really whip
those rods around .

That problem is easily so lved by adding
a little bracing . The radials may be sup
ported by I x I inch piece wood or light
weight tubing. Support is not needed all
the way to the ends , about half to a third of
the length should do . The vertical elem ent
must be braced with non-condu ctive rna
teriallike a wooden dowel. l- inch square
piece of wood. plastic PVC tubin g or sim
ilar material.

TIle vert ica l eleme nt should be >"/4
long . Cut the rod about Y2 inch longer
initially. and do the final cut after solder
ing to the chass is connector. Note that the
ground-plane radials are each 5% longer
than >"/4 . That length includes the dis
tance contributed by the base. Again , the
final cutting is done after installation.

4 0 R8 RADIALS

FIG. 4-THE GROUND PLANE antenna is built on
a coaxial ch assis co nnector.

7(1
FIG. !>-GROUND PLANE antenna-base: brazing
rod s form the artificial ground and antenna ele
ment.
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How to Design
Microprocessor- based Projects
Make your next project "intelligent." Use a single-chip microcomputer to control it.

TOM FOX

ARE YOU FASC INATED BY MICRO 

proce ssor-c ontroll ed . se m i-i nte ll ige nt
gadge ts like robots that avoid obstacles,
microwave ovens that moni tor the food as
it coo ks, and cars tha t adjust the eng ine so
that it' s working as efficiently as possible?
Have yo u come up wi th hundreds of con 
trol- computer applications that you'd like
to try? (But you can' t picture tying up your
powerful personal computer for co ntro l
applica tions '' )

There is a way to design co mputer-co n
troll ed " smart" devices witho ut tying up
your expe ns ive person al co mputer. It' s
easy if you use a dev ice ca lled a microin
terpreter.

In th is articl e , we' ll show you how to
design almos t any computer-con troll ed
device your imag ina tio n ca n dream up
even if you 've never worked with micro
pro cesso rs before! That' s bec ause you
don 't have to learn machine or asse mbly
langu age and you don 't have to invest
gobs of money in expen sive and co mplex
development sys tems in order to design a
computer-co ntro lled machine . As lon g as
you have some know ledge of elec tricity

and dig ita l logic circuits you should be on
your way. But some familiarity with the
BAS IC programming langu age , as well
as bin ary and hexadecimal numbers wi ll
co me in hand y too .

To get you on your way toward design
ing practi cal, semi-intellige nt machines,
we will desc ribe, in detail, the des ign of a
such a dev ice: a " burglar outw itter." As
its name impl ies , the purpose of the out
witter is to fool a potential bur glar into
thinking someone (or something) is hom e
when actua lly no one is there .

What 's a microinterpreter?
If you have ever used today's micro

co mp uters, yo u pro ba bly reali ze that
they 're fairly easy to use. Howeve r, micro
processors-the brai ns of the microcom
puter-have a no torious co nfusing nature
abo ut them . What is it that turn s a com
pl e x , ofte n m in d bogg li ng , mi cro
processor into an easy-to-use microcom
pute r? Software.' Altho ug h it see ms at
tim es you ca n do magic with it, there is
no th ing magic al abo ut software. It 's
merely a list of detailed instruc tions that

tell the microprocessor exac tly wha t to
do .

That's the same thing that makes a mi 
crointerpreter eas ier to use than a micro
processor. A microinterpreter is basically
a sing le IC that con tains both a micro
processor and software. TIle software in
micro interpreter s is contained in ROM
(Read-Only Memory ).

Before we go any further, we sho uld
point out that microprocessors with a built
in high-l evel langu age are not un iversally
ca lled " rnicro interpreters." A few semi
co nductor co mpanies refer to those Ie's as
sing le-c hip microcomputers . However,
that name is not on ly clumsy, it is un
necessarily vague since many of those
same companies call microproce ssors
that have no built in high-l evel langu age
"sing le-chip microcomputers. " Nat ional
Semiconductor refe rs to their INS8073
the device that we' ll examine in detai l
as a microinterpreter. Thi s see ms to be the
bes t name available , and we will st ick to
it.

You might be thin king that there mu st
be a catc h somew here. Micro interpreters
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FIG. 2- PIN CONFIGURATION of the INSB073.

Pin functions of the 8073
Figure 2 shows the pinout of the

INSS073. While we could go through the
pins, starting at pin I and explaining each
pin 's function in sequential order, we will
start at the easy part first-the power sup
ply connections.
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Pin 20 is the GROUND pin . It should
always be connected to the logic power
supply's ground. Pin 40 must be co n
nected to a well-regulated voltage source
(+5 volts with respect to pin 20). That
voltage shouldn' t vary by more than ±
5% (so you have a permissible range from
4.75 to 5. 25 volts). The power supply
should be able to supply a minimum of
250 mao

Pins 26-33 are the connec tions for the
bidirectional S-bit data bus. (The most
significant bit, 07 , is connected to pin
26 .) The data bus is three-state , which in
this case means that it is basically discon
nected from the circuit except for external
write operations . The data bus can drive
one standard TTL load or several LS-TTL
loads. Pins 9-19 and 21-25 are the ad
dress-bus pins. That is also a three-state
bus.

(the American Sandard Code for Inform a
tion Interchange) so programs can be sim
ply and quickly modified without the need
for cost ly and awkward assem blers, text
editors, debuggers and development sys
tems-all you really require is a terminal
(or a computer and terminal software) to
e nte r a progra m in to th e microin 
terpreter 's RAM .

Figure I is a block diagram that shows
the architecture of the INSS070 . Since
this article is primarily concerned with the
des ign of mi cr oprocessor- c ont roll ed
equipment using only Tiny BASIC , we
will ignore the fact that the S073 has a
machine level instruction set. However, if
we are to design real working circuits , we
must examine the IC 's pin configuration
as well as the function of each pin in some
detai l.

INSS073 . However, you will be able to
apply much of what we say to other de
vices. That IC, though relatively simple in
architecture, has noteworthy features like
l6-bit hardware multipl y and divid e .
However, the best thin g about the S073 is
that its language (Na tional Semiconduc
tor 's Tiny BASIC) is a true gem. While we
will describe that language in more detail
later in this article, a few highl ights will
be given here.

National Semicondu ctor 's Tiny BASIC
includes DO-UNTIL co mmands . That
type of loop control was borrowed from
PASCAL and i s unu su a l for Tin y
BASICS . The ON command simplifies
the handling of interrupts, which is impor
tant when designin g smart machines. An
other convenient instructi on is DELAY,
which can be used to pause program ex
ecution for a user-determined length of
time . This BAS IC includes a RND func 
tion , which we will use extensively when
we design our burglar outwitter.

National Semiconductor 's Tiny BASIC
handles strings and uses the operator
(which simplifies tran sferrin g data back
and forth between the program and mem
ory locations or input/o utput ports). There
are other unu sual features of a Tin y
BASIC , which we' ll discuss in more de
tail later. Actu ally, if it were not for its
restriction to intege r numb ers and 26 vari
able names , Na tio na l Semiconductor
could leave out the adjective " tiny' 'from
the language 's name and hear few co m
plaints .

The S073 has already been chosen by
designers for a numb er of commerci al ap
plications. For instance , it is the " brain"
of RB Robot Corp 's RB5X robot and has
been used for preci sion measurement of
conditions in oil well s and testing the fea
sibility of the digital design of FM tuners .

Inside the INS8073
The INSS073 microint erpreter is an

INSS072 S-bit microprocessor that con
tains Tiny BASIC in its 2.5K on-chip
ROM . It has a 16-bit address bus and
requires a single 5-volt supply voltage.
Other feature s of interest to us include an
on-board clock , TTL comp atibili ty and
64 bytes of on-board RAM. (Yes, more
RAM would be nice .)

There are some attributes of the S070
series of microprocessor that affect us
only indirectly. Those include Sa nd l6-bit
arithmetic, logic and stack-manipulation
instructions, hardware multipl y and di
vide, and single-ins truction ASC II-to 
decimal co nve rsion. The S072 /S073's
multiprocessing feature will not be used .

A feature of the IC that simplifies its
use as a stand-alone, real-time controller,
is the provision for automatic execution of
ROM (or EPROM) at power-up or on re
set. The S073 also co ntains firmware that
allows easy interfacing to a RS-2 32 termi
nal.

The INSS073 " understands" ASCII

seem almost too good; they must have a
few bad points. Well in certain applica
tions , they do . For ex ample, if you're
planning to des ign a revolutio nary new
persona l computer that will take the peel
right- off the App le, you probably should
look pas t microinterpreters- they are rel
atively slow. That's because the inter
preter (loca ted in ROM) must convert the
simp le English-like co mmands into com
plicated machine language . And it must
do that line by line as the program is
runn ing. That process takes a bit of time .

The goo d news is that the micro
processors in microinterpreters are so fast
that for most control or mon itor applica
tions, they're much faster than the situa
tion requires. But in those applications
where a jiffy is several micro seconds too
long , you can program the time-consum
ing subroutines in assembly language .
But that' s e noug h talking in ge ner
alities-let's look at a specific device: the
INSS073 . It' s block di agram is shown in
Fig. l.

The INS8073 microinterpreter
As we ment ioned earlier, a microin

terpreter is basicall y a mic ropro cessor
that understands a high-level language .
Such microinterpreters fall into two gener
al catego ries: ones that understand Tiny
BASIC and ones that unde rstand a form of
stripped-down Forth.

Forth was developed in the early 1970 's
for rea l-time control of astronomy equip
ment. Because of that , it is an excellent
language for microinterpreters since one
of their prima ry uses is in control applica
tions . Forth's main advantage, compared
to Tin y BASIC, is th at it is faster.
However, unless you have already pro
grammed in Forth , you 'll have to spend a
considerable amount of time learning the
language . While Forth enthusiasts might
write some letters to the contrary, most
people would agree that Tiny BASIC is
easier to learn than Forth.

Even if you"have never programmed a
computer before , you' ll be able to write a
program that works using BASIC in less
time than with just about any computer
language there is . It 's true that many
BASIC programs might not be very ele
gant. No netheless, if the program does
what we want it to , then it's j ust fine. After
all, that 's what we're after- to get the jo b
done .

Another advantage of BASIC is that it
is the most widely used language among
microcomputer users . (Apple fl . Timex .
Sinclair 1000. Commodore 64 and many
other popul ar comp uters all have a form of
BASIC built-in.) So there is an excellent
chance that you are at least mildly ac
quainted with BASIC. And if you are,
your job in learning how to design smart
machin es with microinterpreters is nearly
half done .

In our quest for simplicity, we will ex
amine only one microinterpreter : the
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OPTiONAL
SYSTEM
CLOCK

FIG. 3-A INTERNAL OSCILLATOR is contained
in the INS8073. Here it is shown configured for a
4-MHz clock rate. A TTL-compatible external
clock may be used instead.

In order to use the on-board oscillator,
an external crystal must be connected to
pins 7 and 8. Figure 3 shows how. If you
prefer to drive the IC with an external
clock (it must be TTL compatible), con
nect the signal to pin 8. Pin 7 provides a
buffered clock output with either an exter
nal or internal clock.

Pin 37 is the RESET pin. It is simple in
concept, but extremely important. When
it is brought low (below I volt) several
things happ en. Any in-process operations

are aborted, the data and address bus are
disconnected, the program counter, stack
pointer, and status register are cleared. As
far as we're concerned, however, the most
important thing that happens upon the re
setting of the microinterpreter is that the
program we stored in EPROM will start
automatically. (Provided the program in
EPROM starts at hex address 8000 .)
Since that pin is buffered by a TTL com
patible Schmitt trigger, we do not have to
be overly concerned about rise and fall
times. Figure 4 shows one way of con
necting this pin so that the device auto
matically resets when we turn on the
power.

Pin 4 is the READ DATA STROBE output.
It is a three-state output that goes low
when the microinterpreter is reading from
external memory.

Other than those times, the output is
effectively disconnected from the rest of
the circuit. In some circuits, a 10K pull-up
resistor should be connected from +5V
to pin 4. The READ DATA STROBE output is
connected to some address-decoding cir
cuits so that input data is present on the
data bus only during an external read oper
ation.

Pin 6, the WR ITE DATA STROBE, is sim
ilar in function to pin 4. The primary
difference is that this pin goes low during
external-memory write operations. Like
pin 4, a 10K pull-up resistor is sometimes
connected to this pin. That output is re
quired so that external memory (or out
put) devices know when the information
on the data bus is valid .

Pins 38 and 39 are the INS8070's two

in the status register must be I. (The status
register is accessible through the NSC
Tiny Basic STAT function.) Pin 38 has
priority over pin 39 if both interrupts oc
cur at roughly the same time.

In addition to acting as inputs for inter
rupts, both pins serve as sense inputs.
Here we are mainly concerned with pin
38, which will accept serial ASCII input
data. The input data must first be convert
ed to TTL levels.

The remaining pins will be briefly de
scribed in sequential order. Don't worry if
the description is a bit confusing, the
functions these pins provide will not be
implemented in our project. Nonetheless,
some of these pins must be connected to
ground or +5V for proper operation of
the microinterpreter. Refer to the notes
given in the description of each pin for
their proper use in our project.

Pin I: ENABLE OU TPUT . The 8073 con
trols that output as follows. I) If pin 3 (Bus
REQUEST) is low, but the 8073 is not hold
ing it low, then pin I is brought to the same
logic level as pin 2, the ENABLE IN PUT . 2)
If pin 3 is low because the 8073 is holding
it low, pin I goes high. 3) Pin I is always
high if pin 3 is high. Note: Pin I can be left
unconnected.

Pin 2: ENABLE IN PUT . I) If this pin is
high, the 8073 sets pin I high and is de
nied access to the bus. 2) If pin 2 is low
and the 8073 is holding pin 3 low, pin I
goes (or stays) high and the 8073 has
access to the bus. 3) If pins 2 and 3 are
both low and the 8073 is not holding pin 3
low, pin I is set low and the 8073 is denied
access to the bus. Note: Pin 2 should be
connected to ground.

Pin 3: BUS REQUEST . This is the bi
directional bus request input/output. It al
ready has been referred to . Like pins I and
2, pin 3 is used in direct memory access
(DMA) and multiprocessing applica
tions. This pin should be connected to a
+5V power supply through a 10Kpull-up
resistor.

Pin 5: HOLD IN PUT . The primary ap
plication of pin 5 is to allow the use of
slow memories and peripherals. It is also
used for single memory cycle extension.
Setting that pin low causes the 8073 to
extend an external read or write cycle.
Note: In the burglar outwitter that we' ll
describe, pin 5 is connected to +5 volts
through a 10Kpull-up resistor.

Pins 34, 35 and 36: Flags I, 2, and 3
outputs. These flag outputs can be set by
writing into the appropriate flag bits lo
cated in the status register. These pins can
be left unconnected.

Next month, we' ll describe, in some
detail, the language of the 8073 microin
ter preter- Nati onal Se mico nductor's
Tiny BASIC. We will also take a look at a
commercially available demo/develop
ment board, which greatly simplifies de
sig ning with thi s exc iting microin
terpreter. R-E
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interrupt pins. Both act as interrupt-re
quest pins. (The 8073 does not have the
equivalent of a non-maskable interrupt. )
In order for an interrupt to be serviced,
first the input to one of those pins must go
from high to low. (It is edge , not level
triggered). Also, the least-significant bit

Hitachi America, Ltd .
1800 Bering Drive
San Jose, CA 95131

FIG. 4-POWER-ON RESET. if pin 37 of the
INS8073 is connected as shown, it will automat
ically execute a program stored in EPROM
(starting at address 8000) at power-up.1 7
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Servicing
Videodisc Players

JOHN LENK

If you want to learn more
about videodisc players and how

to service them, this article is for you.
This month we conclude our look at CEO players .

Part 4 LET' S CONT INUE OUR

look at troub leshoot 
ing typica l CED player failures. For your
conve nience , we've reprinted Fig. 14 and
Table 2 from February's issue .

Pickup elect ron ics . As shown in Fig.
14 , the pickup elec tronics (reso nator, pre
amp, AFT) are part of the arm asse mbly,
Genera lly, the preamp and AFT circuits
are serv iceable, but the resonator is not.
The disc sig nal causes a 9 IS-MHz reso
nator signa l to be amplitude modulated
and peak detected to produce the FM vid-

eo and audio carrier-signals. Those sig
nals are preamplified from about 10 mY to
about 300 mY, and applied to the demod
ulators . An AFT voltage is also return ed
to the resonator, and keeps the resonat or
on frequency.

If the player is operating , but you get
neither video or audio , look for a s -MHz
FM signal at the input and output of the
preamp s, and for an AFT voltage at the
resonator. If there is no S-MHz FM at the
preamp output, the problem is in the arm.
If the preamp output is good , check the

wiring between the arm and the demod
ulators .

If you get both audio and video play
back . but there is interference , try apply
ing an external AFT signal and see if that
clears the prob lem . The externa l AFT
should be take n from a variable 0 to 12
volt DC supply. If you get a good signal
with an external AFT, the AFT circuits are
the likely culprits .

Au d io d emodulator ci r cu it s. As
shown in Fig. 14, to recover disc audio
signals, the 716 and/or 90S kHz carr ier is
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ARM ASSEMBL Y
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CLOCK

PLAYTIME
UPD ATE

DATA

PLAY ENABLE
,...-- - - --- FROM SPINE·SENSINGSWITCHES
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VIDEO
CONVERTER

,---- - - ----1 MICROPROCESSOR

ERROR AMPI
SERVO CONTROL

1.53 MHz

TO {ARM
ASSEMBLY
VIA SERVO
GEARS

FIG. 14-BLOCK DIAGRAM of the electronic and mechanical systems in a CED videodisc player. The
blocks noted with an astrisk are located in the player 's arm.
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separated from the 5-MHz video carrier
and then demodulated by the audio de
modulator. The demod ula ted audio is
passed through a sample-and-hold circuit
that removes noise spikes when a loss-of
carrier is detected . The audio is then ap
plied to the RF modulator. The audio de
modul ator includes 716 and/or 905-kHz
YCO's that are usually adjustable . In ad
dition to the 5-M Hz carr ier, the audio de
modulator also recei ves a squelch signal
developed by the microprocessor. Ge ner
ally, that is the same signal used to operate
the stylus lifter. Both the audio and video
circuits are squelched when the stylus is
not in contact with the disc .

If you get goo d video , but no audio ,
check for audio at the output of the sam
pJe-a nd-ho ld c ircuit. If the audio is goo d
at that point. trace the audio to the RF
mod ulator. If there is no audio to the sam
ple-and-hold, check for audio at the de
modu lat or output (us ua lly abo ut J.5
volts). Also chec k that the squelch line is
not cutt ing the demod ulator off. Next ,
check for any adjustme nts in the audio .

As previou sly mentioned , the 71 6/905
YCO's are generally adjustabl e . Like
wise, the dem odul ator output is usually
adjustable (through a modul ation-level
adjust , or some similar control).

If you get audio, but it is noisy or weak
(but with goo d video) , suspect the sam
ple-and-hold circuit, or that you are get
ting excess ive defect-gate-pulses from the
demodul ator.

NLAC circuits . The arm output (Fig .
14) is applied to the video dem odul ator
through the NLAC circuits which, in turn ,
are co ntro lled by the NL AC detector.
Those circuits eliminate the 7l 6/905-kHz
audio signals that ca use soundbea ts (a
co nstant pattern in the picture ). If the
NLAC circuits are de fective. the sound
beats can get through to the video de mod
ulator or. in so me cases. the NLAC
circuits can be cut off so no video signal is
applied .

If the problem is one of soundbcats , try
correcting the condition by adj ustment.
Usually. there is an NLAC-ph ase-adju st
ment (to zero out the undesired heat) and a

control-voltage level or bias (to set the
control voltage amplitude to the NLAC).
If that adjustment fails to cure the prob
lem , trace the var ious NLAC signals .
There should be both baseband- and au
dio-carr ier inputs to the detector, and a
contro l-s igna l output from detector to
NLAC. Also look for 5-M Hz video from
the preamp to the NLAC, and from NLAC
to the video demodulator.

Vid eo demodulator-circuits . Yideo
signals are placed on a disc by frequency
modulating a 5-MHz carr ier with the vid
eo signal. The video demod ulator con
tains a 5.25-MHz YCO that combines
with the arm output (passed through the
NLAC) to produce both video and defec t
pulses . The video demodulator also re
ceives the squelc h signa l from the micro
processor. so that there is no video when
stylus is lifted from the disc .

If you get goo d audio. but no video,
check for baseband video at the demod
ulator output. If the video is goo d at that
point . trace the video to the comb-filter/
defect-cor rector. If there is no video at the
demodul ator output. but video from the
NLAC. check that the squelch line is not
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TABLE 2-CED TROUBLESHOOTING GUIDE
cutting the demodulator off. Next , check
for any adju stments in video . Generally,
the 5.25-MHz VCO is adjustable , Like
wise , the demodul ator output is usually
adjustable (through a video-level-adjust,
or some si milar control).

If you get video , but ii is noisy and
weak, with dropouts (but with good au
dio), check for excessi ve defe ct- gate
pulses from the video demodulator to the
comb filter.

Comb-filter/defect-corrector cir
cuits. Those circuits prevent dropouts in
the displayed picture that result from mo
mentary loss of video carrier (caused by
contamination or defects in the disc). That
is done by recirculating the previous hori
zontal line of the video signal when a
defect occurs. The circuits also separate
the 0- to 3-MHz luminance signals from
the 1.53-MHz buried -subcarrier chroma
signals.

If you get no video or chrom a, but
audio is good, check for proper inputs.
There should be both baseband video and
defect-gate-pulses from the video demod 
ulator, and a 1.53-MHz signal from the
video con verter. If the inputs are present ,
but there are no chroma and/or luminance
outputs (typically about I volt) to the vid
eo converter, the comb-filter/defect -cor
rector is probabl y at fault (although there
are buffer circuits between the correct or
and converter in some players).

If you are getting both luminance and
chroma, but there are excessive dropout s
(but with good audio), try adjustment.
Generally, there is a delayed-video-adjust
or similar control. Note that that adjust
ment controls the amplitude of the recir
culated horizontal line. not the delay time
(which is provided by a fixed delay line ,
typically 63 .6 jJ..S or lH) .

Video converter circuits. Once the
buried -subcarrier-chrorna signals are sep
arated from the luminance signals by the
comb filter, the 1.53-MHz chroma signals
are up-converted to the standard 3.58
MHz color subcarrier. That is done in the
converter by heterod yning the 1.53-MHz
chroma signal with a 5 .ll-MHz VXCO
signal. The resultant 3.58 -MHzchroma is
then added to the combed luminance, pro
ducing the composite video (which is ap
plied to the RF modul ator through
buffers).

The 1.53-MHz signal is also used by
the system control and DAXI circuits. So ,
before you get too far into the converte r
circuits , check that the 1.53-MHz signal
is present , and on-frequency. You will
need a 7-digit counter, and should get
1.535625 ± 225 Hz (with the player in
PAUSE).

If the 1.53 MHz is absent or abnormal,
check for 5 .1I-MHz and 3.579545-MHz
signals at the converter. Adjust those sig
nals if necessary. In some players, the
3 .58 MHz is adjustab le, but not the 5 .11
MHz . If the 1.53 MHz clock is good , but

Symptom
Player totally inoperat ive, or turntab le on but
no picture
Caddy can not be loaded/unloaded
Player will not turn off
No playback
No or noisy audio
No or noisy video
Picture and/or color instab ility
Wrong color, picture not in sync
Soundbeats in picture
No RF output
Picture and audio repeat, visual search
inoperative or incorrect
Rapid access inoperative or incorrect
VISU AL SEARCH or RAPID ACCESS problems

you are having video problems, start trac
ing circuits as follows .

Check for luminance of about 400 mV
and chroma of about 200 mV to the con
verter, and a composite video of about
2.5-volts peak-to-peak to the RF modu
lator. In most units, the composite video
from the converter to the RF modulator
can be adjusted by a modulation-depth
adjust or similar control . Likewise, either
or both the chrom a and luminance from
the comb filter to the video converter can
be adjusted (on most players).

Time-base corrector circuits . The
video-converter circuits al so pro vide
time -base correction. Durin g playback ,
eccentricities and warpage of the disc
cause phase and frequency modulation of
the recovered video signal. Such modula
tion can result in tint and color changes in
the chroma, and horizontal instability in
the luminance signals . The time-base cor
rection circuits modulate the frequency
and phase of the 5.1I -MHz VXCO, and
maintain the disc-to-stylus velocity (by
moving the stylus forward or backward
along the disc groove). High-frequency
and static time-base errors in chroma are
corrected by controlling the 5 .1I-MHz
VXCO. Mid-frequency (I to 300 Hz) cor
rection of both luminance and chroma is
done by the armstretcher circuit .

Instability or wiggles in the picture can
be caused by incorrect armstretcher gain.
So the first step is to try correcting hori
zontal instability problems by setting the
armstretcher gain according to the service
literature . If that does not cure the prob
lem, make su re th at th ere is an
arm stre tcher error-signal bet ween the
converter and armstretcher transducer on
the pickup arm. Ifnot , start at the convert
er and trace the signal to the transducer
(through a series of drivers and ampli 
fiers).

If you are getting an error signal to the
transducer, see if the signal varies when
the disc speed varies . Monitor the voltage
at the transducer (about 2 to 10 volts), and
slow the disc down by touching the edge
of the disc with your finger. (Touch only

Circuits To Check
Power supply and switch control

Mechanical adjustments
Mechanical adjustments
Stylus lifter/cleaner and pickup electronics
Audio demodulator
Video demodulator and video converter
Time-base corrector
Comb filter/defect corrected
NLAC circu its
RF modulato r
DAXI signal circuits

DAXI, system control , time display
Stylus kicker and servo control

the edge and do not press hard!) The volt
age should chan ge. You can also check
the arrnstretcher-transduc er function by
confirming that the stylus moves (about
0.01 inch) when you touch the disc .

Before you tear into the time-base cir
cuits , trying to locate a wrong-color,
changing-tint , or picture-not-in-sync
fault , make sure that the turntable is lock
ed to the line frequenc y. You can make a
quick check of turntable speed by insert
ing a test disc and operating the player
under a fluorescent light. The inner diam
eter of most CEO test discs has black and
white wedges on the label. If the turntable
is turning at 450 rpm , the strobe effect
causes the white wedge to appear at the
same point with each flash of the light ,
producing a stable image. If the white
wedges revolve, the turntable is not in
sync. The most common causes of that
problem are mechanical. With power off,
and disc removed , spin the turntable by
hand (gently). If you hear grinding or
dragging, or if the turntab le does not re
volve easily, check for dry bearings, or
other mechanical binding (such as bent
motor-magnet poles).

RF-modulator circuits. The RF-mod
ulator circuits are usually easy to trou
bleshoot (if you have audio/video inputs,
but no RF output, the problem is in the RF
modulator ). Of course , you must make
sure the antenna switch is good, and that
the set you are watching is tuned to the
correct channel. However, the matter of
adjusting the RF-modul ator circuits is not
that simple . The Channel 3/4 tank-cir
cuits are external from the modulator IC ,
and must be adj us ted sepa rately. The
same is true for any sound trap and band
pass filter-circuits. Always use the recom
mended procedures for those adjust
ments. For example, you should recheck
tank-circuit frequencies after an RF-mod
ulator IC has been replaced, but it is gen
erally not necessary to adjust the trap and
filter circuits (unles s you have replaced
parts in the traps and filters). Keep in mind
that those trap and filter circuits prevent
undesir ed player signals from passing to
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'Professlonal Books That Help You Get Ahead-And StayAhead!

Join the Electronics and Control Engineers'
Book Club®and...

RADIO HANDBOOK. By W. Orr, 22 nd
Ed., 1,136 pp., more than 1,300 iI/us.
The latest edit ion of what is universally
regarded as the best liked and most
useful communicat ions reference in the
industry. It 's a handy "co urse" in com
munication s, a fact-packed reference,
and a how-to guide-all in a single book!
582442-6 Pub. Pr., $21.95 Club Pr., $17.95

INTRODUCTION TO MICROWAVE
ELECTRONICS. By T.C. Edwards. 76
pp., iI/us., sof tbound. Eliminat ing un
necessary theory and mathematics, this
book provides you with a luci d overview
of microwave engineer ing and the de
vices and circu its being used today.
Helpful even if you have only limited
experience wit h microwave electronics.
583030-2 Pub. Pr., $14.95 Club Pr., $10.95

PRACTICAL DIGITAL DESIGN US
ING ICS,z/e. By J. D. Greenfie ld. 717
pp., iI/us. This revised and expanded
Second Edition of a popular guide shows
how to get the most out of a wide range
of popular integrated circu its . What' s
more, it contains the specialized know
how today's designer need's to interface
ICs with microprocessors.
582853-7 Pub. Pr., $25.95 Club Pr., $19.95

ENGINEERING NETWORK
ANALYSIS By G. H. Hostetter. 912 pp.,
372 iI/us. Emphasizing real-world ap
plica t ion s, thi s co mp rehensi ve book
covers the full range of analyti cal tech
niques for every thing from source-re
sistor networks to switched net works.
Brings you fully up to date on all the
latest develop ments.
582966-5 Pub. Pr., $35.50 Club Pr., $27.95

STANDARD HANDBOOK FOR
ELECTRICAL ENGINEERS, 11/e. By
D. G. Fin k and H. Beat y. 2,'448 pp .,
1,414 iI/ us . Tod ay' s m ost widely
used source of e lectrical engineer
in g info rm ation and data se rves
you as no ot he r sing le work w hen
you need det a il ed , ti me ly, and reli 
ab le f ac t s .
209174X Pub. Pr., $79.95 Club Pr., $62.95

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J. Markus.
1,264 pp., 3,666 circuit diagrams.
Complete with values of components and
suggestions for rev isions-plus the
original source of each circuit in case
you want additional performance or
construct ion details.
404/461 Pub. Pr., $76.95 Club Pr., $57.95

ELECTRONICS ENGINEERS' HAND
BOOK, 2/e. Edited by D. G. Fink & D.
Christ iansen . 2,272 pp., 2, 189 i I/us.
This updated and enlarged edit ion cov
ers all the latest knowledge in the fie ld,
including new advances in integrated
circuits, pulsed and logic circuits, laser
technology, telecommunications, and
much more.
209/812 Pub. Pr., $83.50 Club Pr., $63.95

DIGITAL CIRCUITS AND MICRO
PROCESSORS.By H. Taub . 608 pp.,
heav i ly il lus. Thi s fast-paced, ca re 
f ull y wri tten guide gives yo u th or
ough exp lanat io ns of aI/ th e basic
pri ncip les of d igi tal sys te ms and
logi c desi gn - p lus a so lid introd uc
ti on t o mi c roprocessor s and mi c ro
processo r-based desi gns.
629/455 Pub. Pr., $37.00 Club Pr., $26.50

• Keep up with current technology
• Sharpen your professional skills
• Be ready for new career opportunities
• Boost your earning power
_~

HANDBOOK OF PRACTICAL ELEC·
TRICAL DESIGN. By J. F. McPart land.
416 pp., 300 iIIus. This volume pro
vides a step-by-step explanat ion of de
signing electric al systems for indus
trial , commerc ial, and residenti al
applicatio ns. Packed with helpful tips
for saving time and complying with code
requirements from branch circu its to
wiring size.
456/95X Pub. Pr., $40.95 Club Pr., $27.50

DIGITAL LOGIC DESIGN.By B. Holds
worth. 338 pp., 192 iI/us. All of the
recent advances in digital design tech
niques are presented here in depth . It 's
both a text covering basic concepts and
a practi cal guide to design techniques
for combinatio nal, clock-driven, and
event-driven circuits.
582852-9 Pub. Pr.,$39.95 ClubPr., $27.50

ELECTRONIC COMMUNICATIONS
SYSTEMS. By W. D. Stan ley. 566 pp.,
iI/us. Emphasizing the signal-process
ing funct ions of modu lat ion and de
modul ati on operat ion, thi s book pre
sents th e esse ntia ls of elec tronic
communicat ions in a logical, step -by
step sequence.
582834-0 Pub. Pr., $25.95 Club Pr., $20.95

Spectacular values up to $95.00

THE McGRAW-HILL COMPUTER
HANDBOOK: Applications, Con 
cepts, Hardware, Software. Ed
ited by H. Helms. 992 pp., 475 iI/us.
Everything you need to know about to
day's compute r science and engineer 
ing is here in this massive treasure trove
of informat ion. Covers everyth ing from
Boolean algebra to hardware select ion
techn iques to art ifi cia l intel ligence .
279/721 Pub. Pr., $84.50 Club Pr., $49.95

TRANSDUCERS: Theory and AP
plications. By J.A. Allocca and A.
Stuart. 497 pp., 328 iI/us. Thoroughly
describe s and illust rates the theory and
operati on of all importa nt transducers
used in ind us t r ial, co mmunicat io n,
medical, and other app lications. Pho
tographs, draw ings, and diagrams are
included th roughout th is outstanding
introduct ion to a key elemen t in elec
tronic instrumentation.
582997-5 Pub. Pr., $29.95 Club Pr., $24.95

ANTENNA ENGINEERING HAND·
BOOK, z/e, Edited by R. C. Johnson
and H. Jasik, with contributions by 57
recognized authorities. 1,408 pp., 946
iIIus. This widely accla imed Handbook
gives you the guidance you need to solve
problems in antenna desig n and appli 
cat ion. It provides deta iled info rmat ion
on physi cal fundamentals, patterns ,
st ructures, and design tec hniques for
practi cal modern ante nnas.
322/910 Pub. Pr., $95.00 Club Pr., $62.50

INTRODUCTION TO RADAR SyS
TEMS. By M. I. Skolnik. 2nd Ed., 698
pp., 244 iI/us. Covering every radar
fundamental and all important changes,
this EE text exposes you full y to the sys
tems them selves-and to their appli
cati ons! Topics include radar equati on,
CW and frequen cy-modu la ted radar,
MTI, pulse-doppler, t racking radar, re
ceivers, disp lays, dup lexers, noise, and
more.
579/091 Pub. Pr., $43.00 Club Pr., $32.25

MICROPROCESSOR APPLICATIONS
HANDBOOK. Edi tor-in Chief, D. F.
Stou t . 472 pp ., 284 iI/ us . At last- a
re fe re nce guide to mi croprocessor
applications t o he lp you m ake yo ur
syste ms time ly , versatile, a nd
cost-effective.
617/988 Pub. Pr., $41.95 Club Pr., $31.45

MICROPROCESSOR AND MICRO·
COMPUTER DATA DIGEST.By W. H.
Buchsbaum and G. Weissenberg. 33 6
pp., 93 block diagra'ms; 106 pin con
figurat ions. If you work with electronic
devices that use microp rocessor or mi 
crocomputer integrated circuits, thi s
much-ne eded book contains all the de
tailed technical data for every micr o
processor IC that is currently liste d as
a " standard," off-the-shelf item .
582835·9 Pub. Pr., $29.95 Club Pr., $22.50

HANDBOOK OF ELECTRIC POWER
CALCULATIONS. Edited by A. Seid
man, H. Mahrous and T. G. Hick s. 448
pp., 300 iI/us. Here are 285 tested and
prove n proced ures fo r han dli ng the
electri c powe r prob le ms most fr e
quent ly encountere d in actual practi ce.
You' ll fi nd ingenious, ti me-saving ways
t o ca lcu late fu el cos ts , mot or effi 
ciency, and power output.
560/617 Pub. Pr., $41.50 Club Pr., $31.50
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SIGNALS AND SYSTEMS. By A. Op
penheim, A. Willsky, and I. Young.
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L. Goodman.
582895-2 Pub. Pr., $14.95 Club Pr.. $12.50
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McGRAW-HILL CONCISE ENCY ·
CLOPEDIA OF SCIENCEAND TECH·
NOLOGY. Editor-in-Chief S. P. Parker
and the Staff of the McGraw-Hili En
cyclopedia of Scienc e and Tech nology.
2,065 pp., 1,60 0 iI/us. This volume
serves every need for unde rstanding to
day's sc ience and technology. Written
by over 3,000 of the world's topmost
experts, including 19 Nobel Prize win
ner s, it cove rs 7 5 disciplines from
Acoustics to Zoology. A 30, ODD-entry
index and cross -references throughout
make it a sna p to find the information
you're looking for.
454/825 Pub. Pr., $95.00 Club Pr.. $66.50

COMPUTER METHODS FOR CIR·
CUlT ANALYSIS AND DESIGN. By J.
Vlach and K. Singhal. 656 pp. , 148 il
Ius. Computational methods have be
come an integral part of circuit analysis
and design. And a solid understa nding
of the basics of computer-aided design
is a must for engineers who want to
achieve their career objectives. This se lf
teaching book provides tha t know-how
in a logical, easy-to-follow prese nta
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582855·3 Pub. Pr., $42.50 Club Pr., $33.95

ELECTRONICNOISE. By A. Ambr6zy.
281 pp., iI/us. The data you'll find here
will help you understand and cope with
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parameter s of linear networks, mea
surement techniques , effects of nonlin
ear transfer charac teristics , and more.
0111249 Pub. Pr., $39.95 Club Pr., $30.75
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By S. P. Parker, Edi tor-in-Chief. 960 pp.,
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the TV set (and to the antenna !).
Tim e-ind ica t ion circuits. Elapsed

program -time, shown on an LED time
display, is deve lope d whe n the micro
processor deco des the DAXI signal, and
produces a corresponding binary code . A
decoder/driver decodes the binary infor
mation and activates the LED 's. During
RAP ID ACCESS (when the stylus is lifted),
there is no DAXI. Instead , the micro
processor receives pulses from an optical
sensor that produces an outp ut as the arm
moves rap idly across the disc.

If there is no (or an incorrect) time
display, make sure that you are getting
good DAXI signals to the microprocessor.
If the time display is incorrect only using
RA PID ACCESS, the prob lem is likely in the
optical sensor.

DAXI-signaI circuits. Operation of
the entire player is controlled by the mi
cropro cessor, which decodes the DAXI
signal to determine the video field being
played and the elapsed time . Loc ked
grooves are also determined by check ing
the DAXI code for a repeating or decreas
ing DAXI number (indica ting a "skip
back" ). The microprocessor causes the
stylus to exit locked grooves by activating
stylus-kicker circuits . So if you are trou
bleshooting a "locked groove" problem
(audio /v ideo repe ats) and ei ther RAPID

ACCESS or V ISUA L SEARC H are in
operative, start by checking for good
DAXI signals .

Typically, the cont rol signals from the
microprocessor to the DAXI IC are 16ms
and about 400f.ls in width. Wider DAXI
control (DCNT) signals (say SOOf.ls), usu
ally indicates DAXI problems (most like
ly in the DAXI IC or VDO-vert ical
detail-i-K'. or possibly in the circuit s be
tween the comb-fi lter/defect -corrector
and the DAX I IC) . The DAXI-st atu s
(DSTAT) signals from the DAXI IC to the
microprocessor are also at 16ms, and the
width is not critical. Again , the problem
can be in the DAXI IC and /or micro
processor.

Stylus-kicker circuits . Those circuits
are used to move the stylus two grooves on
the disc (either forward or reverse), and
occur during a locked groove condition
and in VISUA L SEARCH. Whe n the micro
processor senses a locked groove co n
dition (the DAXI numb ers keep repea ting
or decreasing), the microp rocessor 'ap
plies kicke r pulses through a ramp gener
ator (Fig. 16) and amplifier circuits to the
stylus-kicker co ils on the arm to move the
stylus forward out of the locked groove.

(/) The di recti on of the pul se (and corre-
~ sponding stylus movement ) is determined
~ by directi on- switch -circuits . When the
f- microprocessor receives VISUAL-SEARCH

&:l comm ands from the front panel controls
u:J (FORWARD or R E V ER S E ) , th e mi cro-
o processor produces a series of stylus-
~ kick-pu lses that are timed to maintain two
a: grooves of movement with each kick .
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Failure in the kicker circuits usually
shows up as a failure to escape from a
locked groove , or no VISUAL SEARCH, or
VISUAL SEARCH in one direction only. To
make a quick check of both the kicker and
VISUAL SEARCH circ uits, look for pulses at
the kicker coi ls on the arm while pressing
the VISUAL SEARCH buttons. If you get no
pulses , make sure that the microprocessor
is ge tt ing V ISUAL-SEARC H co mma nds ,
and then trace the signals from the micro
processor to the kicker coil s .

If you get pulses at the co ils, but the
pulses have no overshoot, the kicker coils
are possibly open. (On most players, you
must replace the entire arm if the kicker
coils are bad .) If you get no pulses at the
coils, trace the circuits between the mi
croprocessor and coil s . If the coi ls are
oper ative, but the arm doe s not move dur
ing VISUAL SEARCH, the problem is proba 
bly with the servo contro l rather than the
kicker.
. Servo control-circuits. The servo con
trol- system moves th e arm (thro ugh
gears) across the disc (either forward or
reverse) in response to signa ls applied
through the error-ampl ifier/servo-control
circuits shown in Fig . 14. In normal PLAY ,

the servo mot or receives dri ve signa ls
generated by stylus sensors (on the arm)
and a servo detector. The servo drive-sig
nal is generated by sensing the position of
the stylus relative to the center of the arm
assembly. A 260-kHz signal from the de
tector is applied to two stylus sensors . The
signal is inverted by one sensor, generat
ing a ISO-degree out-of-phase signal. As
the stylus moves closer to one sensor, the
stylus picks up the 260-kHz signal from
that sensor. The servo signal from the styl
us is compared to the original 260-kHz
signal to generate an error signal that de
creases as the stylus moves closer to the
inside sensor, and vice versa . The error
signal is amp lified to drive the servo and,
thus, control arm movement.

During either VISUAL SEARCH or RA PID

ACC~SS, the error signal is overridden or
inhibited by the microp rocessor, (which
applies continuous drive signals to the
servo motor ). In VISUA L SEARCH, the mi
croproc essor produ ces the servo drive
signals to move the arm forward or re
verse, and also produces kicker pulses to
move the stylus (two grooves per kick) as
described . In RAPID ACCESS, the micro
processor produ ces servo dri ve-signals
that move the arm rapidly, and also re
moves the stylus-lifter voltage , allowing
the lifter spring to raise the ' stylus. That
prevents damage to the stylus and disc
dur ing rapid movement. (Also note that
the stylus lifts automatically when power
is removed , and dur ing load/unload by a
switch that is actuated when the spine is
not in the normal play position. )

If the arm doe s not move durin g PL AY,

operate the V ISUAL-SEA RC H - FORWA R D

controls and monitor the voltage to the

servo motor. Typica lly. one motor lead
will be grounded while the other lead is
"hot" (about 20 volts). Then operate the
V ISU AL -SEARCH-REVERSE con trol. The
previously grounded motor lead should
now be at 20 volts, while the previously
hot lead shou ld be ground . If the voltages
are present, but the motor does not oper
ate. you have found the problem. If the
voltages are absent or abnormal, trace the
voltage back to the mic ro processor
(through the error amplifier/servo control
circuit s).

If th e arm moves dur in g V ISUAL

SEARCH, but not durin g PLAY, the problem
is likely in the stylus sensors and/or servo
detector. First check if there is a 260-kHz
(that frequency is appro ximate; the pre
cise frequency is not too important) signal
at the detector and/or sensors. The pres
ence of a 260-kHz signal shows that the
det ect or oscilla tor is wor king . Next ,
monitor the error voltage from the detec
tor to the servo drive while manually ro
tating the main servo reduction gear (that
is usually the largest gear in the servo
assembly). The error signal should change
(in phase and amplitude). If not , check for
bent or damaged servo-sensor leads. and
for incorrect servo adjustments. Usually
there are at least two servo adjustments
(servo position and detector balance).
Carefully straightening a bent sensor lead
may restore proper operation. If the sen
sor leads look fine, suspec t defect ive
varactor diodes in the sensor. If the diodes
are bad , you must replace the entire arm
assembly.

If th e arm moves <Juring V ISUAl.

SEARCH and norm al PLAY . but not in
RA PID ACCESS, first make sure that the
micropro cessor is getting RA PID-ACCESS

commands from the front-panel controls.
Then trace sig nals from th e micro
processor to the servo motor and stylus
lifter. That is essentially the same system
th at's used during PLAY and VISUAL

SEA RCH. It is the input to the erro r-ampli
fier/servo-control circuits that is different
for RA PID ACCESS .

Mechanical problems . As in the case
of LV, use the manufacturer's procedures
for all mechanical adjustments and dis
assembly/reassembly. Generally, the ser
vice manual s are very good in that
respect. Also , unless there has been ex
cessive wear or outright physical damage,
CEO players are usually more rugged than
LV ones , and do not require extensive
mechanical adjustment. One excep tion to
that is when you must replace major me
chanical components. such as the arm as
sembly, servo-gear mechanism , or caddy
door load/unload compo nents .

Finally, we have covered only the high
lights of videodisc service here. If the
procedu res describ ed do not cure the
fault, you may have other, possibly se
rious prob lems and you must consult the
manufacturer 's literature . R-E
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Here's a look at CMOS, one of the most popular of the
logic families, and the special handling
that CMOS devices require.
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thereby decreas ing the drain- source resis
tance (i.e . the cha nnel is "enhanced").

In both types of MOSFET's, the chan
nel resistance is varied by the voltage ap
plied to the gate. In an analog circuit, that
resista nce may vary continuous ly between
limits according to the applied signal volt
age. Digital circuits, however, have only
two signa l levels (high and low), so the
MOSFET's used in CMOS devices tend to

DRAIN

b

FIG. 2-AN ENHANCEMENT-MODE MOSFET
trans istor. When the gate voltage is z!!ro, as
shown in a, the drai n-to-source resistance Is at a
maximum. When a voltage is applied to the gate,
as shown in b, charge carriers are drawn toward
the gate, decreasing the drain-to -source resis
tance.

INSULATION
LAYER

N·CHANNEL

FIG. 1-CROSS SECTION of a basic N-channel,
depletion-mode MOSFET transistor. The gate is
insulated from the channel by a thin layer of
oxide material.

used , so the device is an N-channel deple
tion-mode MOSFET. The gate is a metal
lized contac t that is separated from the
chan nel by a thin layer of insulating oxide
mate rial (hence we can see where the
names " insu lated gate" and " metal oxide
semiconductor " come from).

A deple tion-mode transis tor is a nor
mally-on device . That is, when the volt
age applied to the gate is zero , curre nt will
flow in the channel at a level determined
by the drain-source applied voltage and
the channel resista nce .

Applying a potential to the gate (of
correct polarity, depending upon channel
material) causes charge carriers to be
driven away from the gate region leaving a
dep letion zone that is essentially free of
carriers. Thus, the material in the deple
tion zone becomes a high resistance in
sulator. The depletion zone is created by
the effect of the electrical field genera ted
by the gate voltage . Changing the size of
the dep letion zone effectively changes the
size (th us the DC resistance) of the
charge-carrier cha nnel. We find, there
fore, that the resistance between drain and
squrce varies with the voltage applied to
the gate,

.Figure 2 shows an enhancement-mode
MOSFET (N-channel) under two condi
tions. In Fig. 2-a the gate voltage is zero.
Since that type of MOSFET is norma lly
off, the enhancement (conductive) zone is
minimized , and the drain-source channe l
resistance is maxim um . In Fig, 2-b, on the
other hand, a voltage is applied to. the
insu lated gate, which creates an electric
fie ld within the channel. That voltage
draws charge carriers toward the gate,

MQSFET transistors
The transistors used in CMOS devices

are Meta l Oxide Semiconductor Fie ld
Effec t Transis tors (MOSFET); those are
also sometimes ca lled Insulated-Gate
Field Effect Transistors (IGFET). Those
transistors differ marked ly from the NPN
and PNP bipolar transistors used in othe r
IC digital logic families.

Th e r e are two basic types of
MOSFET-depletion mode and enhance
ment mode-s-each of which are found in
two different polarities, N-channel and P
channel. All of those terms are explained
below.

Figure I shows a cross section of a basic
depl et ion-mode MOSFET. There are
three electrodes on that device: drain,
source, and gate. The drain and source are
ohmic co ntac ts at either end of a "chan
nel" of semiconductor material. In this
exa mple, an N-type semiconductor is

Part 2 LAST TIME WE DIS 

cussed several of the
popular digital IC logic fami lies. This
time, we will continue our discussion of
logic fami lies by looking at the comp le
me ntary me tal oxide semiconduc tor
(CMOS) logic family.

Before we get into the details on the
interna l workings of CMOS devices, we
should ment ion some of the benefits of the
CMOS logic family. CMOS circuits are
very forgiving with regards to noise, they
use extremely small amounts of power
when they' re in standby, and their power
supply requireme nts are very uncritical.
That makes them very easy to work and
experiment with.
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R2

+V

+V

ESD protection
Damage from static electricity can be

controlled or even eliminated through the
use of proper strategy. The aim of most
techniques is to keep all pins of the device
at the same potenti al. If excessive volt
ages cannot develop between pins of the

Electrostatic discharge damage
All semiconductor devices potentially

can be damaged by high voltage static
ch ar ges; CMOS devi ce s and other
MOSFET semi co nd uc tors seem par
ticul arly sensitive to electrostatic dis
charge (ESD) damag e.

Static electricity is created by the " tri
boelectric effect. " that is, by creating ex
ce ss elec trons on th e surface of an
insulating materi al by mechanic al rub
bing . Because of that , static electric ity
ca n be ge nera ted witho ut consc ious
effort. Table I shows typical voltages gen
erated by ordinary activities . With 35
kilovolts generated by walking across a
carpet, it's no wonder that you get a shock
when you grab the doorknob!

Note that working at the bench on a dry
day can generate 6000 volts of static . Let's
compare that figure with the typical volt
ages that will damage electronic devices.
Table 2 shows those values . Note that
many of these devices can be severely
damaged by potent ials that are generated
even under "muggy" (70% relative hu
midity) conditions.

Figure 6 shows the anatomy of a CMOS
failure . Figure 6-a shows an enlarged
drawing of a MOSFET-gate region . When
a static charge hits, it punches a hole in
the insulating oxide (Fig . 6-b). Norma lly,
the failure is immediate and catastrophic .
Metal from the gate electrode and semi
conductor material from the channe l fill
the void and short the gate to the channel .

At other times, the failure is delayed,
often for many months or even years. In
those cases, the metallization of the void
is not initially sufficient to short out the
device. As time goes on, however, metal
lic ions and semiconductor materia l will
migrate into the void. When that process
goes on long enough, a short will develop
and the IC or MOSFET will be destroyed.
To the user, the result is what appears to be
merely a premature failure of the IC; the
real culprit, a static discharge , is rarely
blamed .

CMOS IC' s contain internal zener diodes
that shunt high voltage static charges
around delicate gate insulators. That re
duces (but does not eliminate) the poten
ti a l fo r damage fr om e lec tro s ta t ic
discharge (we ' ll talk more about that
problem in a moment).

There are also other differences. The B
series devices generally have higher oper
ating frequencies, faster rise-times, and
greater drive capabili ty than A-series de
vices.

~W'
P·CHANNEL

~WB
P·CHANNEL

.----0 OUTPUT

8

~sue
N·CHANNEL

~SUB
N·CHANNEL

02
IN·CHANNel
MOSFET)

+-- - - - - - - - --0 OUTPUT

Rl

digital logic integrated circuits are in ei
ther the 4000 range (i.e. 4049) or 4500
range (i. e . 452 8). There are also special
devices that carr y unique hou se-type
numbers .

There are two genera l series of CMOS
devices, designated "A" and" B." The A
series are the original type of CMOS and
may or may not carry an "A" suffix to the
typ e number s . Thus , both 4001 and
400lA can be assumed to be series-A de
vices . All series-B devices carry a " B"
suffix (i .e . 400l B).

The principal difference between A
and B-series devices is that B-se ries

01
(P· CHANNEL
MOSFET)

-v
FIG. 5-IN EFFECT, a CMOS inverter acts like a
pair of resi st ors wired acr oss a DC power
source. The output is taken from the junction of
the transistors . The relative values of the re
sistors depends on whether the input to the
inverter is high or low.

b
FIG. 3-STANDARD SCHEMATIC SYMBOLS for
depletio n-mode MOSFET transistors are shown
in a, enhancemen t-mod e MOSFETtransistors in
b.

-v
FIG. 4-THIS TYPICAL CMOS INVERTER con
sists of one N-channel and one P-channel
MOSFET transistor.

CMOS part numbers
The generic type numbers for CMOS

CMOS devices
The term "complementary " in CMOS

implies that those digital IC logic devices
contain complementary MOSF ET tran
sistors (i .e . one or more transistor pairs
consisting of an N-channel and a P-chan
nel device). Figure 4 shows a typical
CMOS inverter, which consists of one N
channel and one P-channel MOSFET. The
drain-source paths (channels) are con
nected in series, while the gates are in
parallel.

In essence, the CMOS inverter consists
of a pair of electronic resistors in series
across the DC power supply. Those " re
sistors" are configured such that one is a
high resistance when the other is a low
resistance; which one is which is con
trolled by the voltage applied to the gate.

That situation is shown in in Fig . 5.
Note that the output signal of the inverter
is the voltage between ground and the
junction of Rl and R2. In each case, one
resi stance will be very high (in the
megoh m range) and one is very low
(about 200 ohms). Thus . the output will
be essentially + V or - V. Since most
CMOS device s use positive logic desig
natio ns. + V represe nts a high output
condition and - V represents a low output
condition.

Let's look a bit more closely at how this
circuit works. Since it is an inverter, the
output will be high when the input is low.
For that to happen, RI (i.e . the channel
resistance of QI) is very low, while R2
(the chan nel resistance of Q2 ) is very
high . Thus, + V is connected to the out
put terminal .

When, on the other hand , the input is
high , the output needs to be low. For that
to happen, RI must become the high resis
tance , while R2 beco mes the low resis
tance. Thu s , - V is connec ted to the
output termin al.

The transition point (input voltage) that
causes either high-to- low or low-to-high
output changes is the mid-point voltage
between - V and + V. In many practica l
situations, we find that the absolute values
of - V and + V are equal. There is no
reason, however. why we can't use une
qual voltages for - V and + V. In fact , in
many cases CMOS devices are operated
from TTL-style power supplies and thus
will use +5 volts DC for + V and 0 volts
DC for - V. Some designers set + V to
zero and then use a negative voltage for
- V. The normal range of ± V is 0 to ± 15
volts DC with some operating to ± 18
volts DC.

be all the way on, or all the way off.
The usual schematic symbols for deple

tion-mode and enhancement-mode tran
sistors are shown in Figs. 3a and 3b,
respectively.
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don' t (it depends on the circuit configura
tion).

In co nclus ion , CMOS digi tal logic
technol ogy co mpe tes favorably wi th
TTL. In fact, most large-scale designs
contain a mix of CMOS and TTL devices.
The technology selected for a design may
be a trade -off between speed, power con
sumption, drive capacity, noise immun ity,
and other factors. In general, where oper
ating speed is more important, the choice
leans toward TTL , but if low power con
sumption is an important consideration,
then CMOS looks more favorable.

Next time , we' ll turn our attention to
simple gates, the building blocks of digi
tal electronics . R-E

and become ineffective-or very dan
gerous.

For years, hospitals faced a similar
problem in operati ng rooms. Explosive
anesthesia agents (ether, cyclopropa ne,
etc .) could be set off by sparks from an
electrostatic discharge . To counter that
problem, they used conductive, high re
sis tance-to-ground floors; conduct ive ,
high resistance shoes or shoe covers, and
all cotto n garme nts. That may be extreme
for most electro nics situations, but may be
appropriate in very dry regions if elec
trostatic discharge seems to be an other
wise unsolvable problem.

Tools such as soldering irons should
have a grounded tip in order to prevent
electrostatic charge build-up. Also, the
finished product (printed wiring boards
thai contain CMOS devices) should be
handled in the same way that you would
handle the IC's themselves. Store the PC
boards on conductive foam, or in static
treated plastic bags. It is a myth that all
CMOS devices become safe to handl e
when " in the circuit;" some do, some

35,000 1,500
20.000 1,200
18,000 1,500

6,500 150

15% Relative 70% Relative
Humidity Humidity

STATIC VOLTAGE GENERATED (V)

steam starts to form on the bathroom mir
ror, you can begin to install the CMOS
devices in their sockets.

A better alternative is to ground your
self, and separa tely ground your work sur
face, through a hi gh resista nce . A
resistance of 2 to 10 megohms will serve
to drain off electros tatic charges while
also limiting current flow to a relatively
safe value in the event of an accidental
contact with the AC power. Use a 2-watt
(or higher) resistor for that. We are not
really worried about the wattage rating in
this case, but rather, the voltage rating
(yes , that' s right , resistors carry a voltage
ratin g) . Lower wattage resi stors have
lower voltage ratings, so may short out

CMOS TECHNOLOGY MAKES POSSIBLE this low-power RAM with internal battery backup.

CMOS in the containers (or on the foam)
in which they were shipped until it is time
to use them .

Some texts tell you to ground yourself
to prevent static damage . While that strat
egy might , in fact, prevent static damage
to the CMOS devices, it could also kill
you! If there is any source of 117 volts AC
around the bench , then it may seek ground
through your grounded body-turning
you into a blown fuse !

One method that works for many hob
byists is to increase the relative humidity.
Just step into your bathroom and turn on
the shower. When condensation from the

TABLE 1

30-1500
100-200
100-300
140-7000
200-2000
250-3000
380-7000

Breakdown
Voltage (V)

VMOS IC
MOSFET Transistor
GaAs FET Transistor
JFET Transistor
Bipolar Op-amp
CMOS IC
Bipolar Transistor

Device

a

TABLE 2

ACTIVITY

Walking Across Carpet
Handling PVC Bag
Silting In Polyurethane Chair
Workingat Workbench

GATE
ELECTRO DE

,
,
I

IC, then damage will not occur. Other
methods are just common sense . One
basic rule that should be followed is don 't
handle CMO S or Schottky devices more
often than is necessary.

CMOS devices are usually shipped in
containers that serve to reduce the chance
of static discharge dam age . Since the aim
is to keep all pins at the same potential , in
some cases, espec ially in the hobbyist
market , devices or gro ups of devices are
shipped wrapped in alum inum foil. Most
commercia l sources, plus those amateur/
hobbyist dealers who sell in quantities,
will ship CMOS either mounted on black
conductive foam , or, inside of sleeves
made of anti-static plastic . Blister-pack
distributor s often use a tiny-piece of con
ductive foam material to hold pins at the
same potenti al. It is prudent to keep the

GATE INSULATING
ELECTRODE OXIDE LAYER

HOC< -rim
b

FIG. 6-ANATOMY OF A st atic-discharge
caused CMOS failure . In a, we see the discharge
striking the CMOS devic e. In b, the hole that
results is shown . Either Immediately, or after
several months or years, metal from the gate
and semiconductor material will fill the hole,
short ing the gate to the drain.
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U ND ER O RD INARY C I RCU MSTA NCES

most peop le think only tran smit
tin g antennas req u ire tunin g .
Many beli eve that any old piece of
w ire or bu ilt-in antenna serveswell
for receiving. There are, however,
t im es w hen you' ll need to tune a
receiv in g ante nna to get th e best
signal st rength (reception) possi
bl e.

john Owen (M l) wants to put up
an. especially effect ive AM anten
na. Well john , yo u didn' t give me
eno ugh information to provid e a
specific answe r to your problem ,
but here are a few principl es of
ant enna design that should help
get yo u headed in the right d irec
t ion .

First , however, I should point
out that th e subject of ant enna s is
indeed a complex one. The most
complete tr eatment I know is con
tain ed in The ARRL Antenna Book
pub lish ed by The American Radio
Relay Lea gue (Newington , CT
06111). Perhaps you can f ind that
publi cation at your local library.
The examples given th ere in are fo r
amateu r (ham) freq uen cies but th e
th eo ry, ex p lan at io ns, and for
mulas app ly to any frequ ency, in
cludin g AM.

To make a lon g sto ry short (over
simp l if ied), an effect ive antenna
sho uld be: M ounted high above
gro und and as clear of surround
ing objects as practi cal ; it s elec
tri cal configu ratio n cor rect fo r th e
frequency at wh ich it 's to be used ,
and fin ally, its impedance sho uld
match that of the receiver or tr ans
mitter to whi ch it is co nnected.

Getting a w ire hi gh and clear is
simply a matter of putting it up as
best yo u can . Sometim es, th e
hi ghest and clearest you can get is
in th e att ic o r under th e eaves of
yo ur hou se-if that's th e best you

can do, use it. Other th an special
cases, making an antenna both
resonant and impedance-matched
is usuall y accompli shed with an
"antenna tuner." There are many
designs for tuners.

Figure 1 shows an ante nna tun er
that's variabl e over a wide range.
The coil, L1 , is wound on a card
board or plasti c form abo ut three
inche s in diameter. There sho uld
be 40 turns of w ire, evenly spaced
over a span of f ive inches. Use a
sw itch with at least 12 positi on s
and connect it as shown in Fig.1-a.

If yo u cann ot f ind a sw itc h w ith
that many contacts, you can use
two (o r more) sw itches conn ected
as show n in Fig. 1-b. Actually, you
can get even better results by hav
ing a lever run across th e top of th e
co il, thereby, providing a "tap" on

FIG. 1

every turn of th e coil.
To use th e tuner, p lace it be

tween th e receiver and the anten
na as show n. Then find a weak sta
tion and man ipulate the controls
for greates t sig nal st rengt h (vo l
um e). You may have to repeat th e
procedu re w ith weaker stat ions to
find th e best sett ing. The settings
won't change unless you change
th e antenna, alt ho ugh you may
have to vary th em a bit in rain,
snow, or ice conditions. If you are
using a multi -band radio , you will
have to fi nd t he prop er settings for
each band.

Oh yes, let us not overlook an
essent ial part of a good antenna
system- the ground. The best re
cep ti on (o r t ransmission) occurs
when the ante nna has a good
ground . Where possible , an earth
ground (a lon g rod driven into the
ground) is best. If that's not prac
tica l, con nect the ground wire to a
water p ip e (be sure it is metallic all
the way to th e earth).

Good luck, john . I hope you can
now.receive many OX (di stant) sta
ti on s.

Stacked antennas
lad She rbo (M D) ha s asked

abou t connect ing two or more TV
ante nnas to pick up some of the
more di stant statio ns. Indeed, an
tennas can be "stacke d," as it is
called , to in cr ease th eir effec
t iveness. Yagi antennas, for exam
ple, (the type usually used for TV
reception ) can be mounted on e
above th e ot he r and connected to
a common coax or twin- lead feed
lin e . Wirin g harn esses are avail
able for some commerci al TV an
tenn as.

There are too many variables in
determ in in g opti mum separation
of th e ante nnas and the proper



Now electronics technicians can get into VCR Servicing quickly and easily

Learn protessional VCR servicing
at home or In your shop ..

with exclusive videotaped
demonstrations
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79

Professionals . Examine it for 15 full
days, look over the lessons, sample the
videotape. If you're not fully satisfied
that this is the kind of training you and
your people need to get into the profit
able VCR serv icing business, return it
for a prompt and full refund , including
postage. Act now, and star t adding new
busi ness ~o your busi ness .

Covers Beta and VHS
systems with actual

..,--- - - --- instruction on
videotape.
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Signature _
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Street.L, _
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Enclosed is my 0 check 0 money order for $179.95 (D .C. residents add 6%tax) Make check payabletoNRI
Charge to 0 VISA 0 MasterCard _

InterbankNumber

The Best Professional
Training

This excl usive self-study course has
bee n deve loped by the professionals at
NRI. NRI has trained more television
technicians than any other electronics
schoo l! In fact, NRI has consistently

. Ied the way in deve loping troubleshoot 
ing techniques for servicing virt ually
every piece of home entertainment Special'Introductory Offer
equip ment as it appears in the market- This complete VCR training course
place. with two hour videotape is being

Satisfaction Guaranteed offered for a lim ited time only, on
orde rs received from this ad , at our low

. .. IS-Day No-Risk introductory price of $179. 95. Save
Examination $20 by acting now!

. NRI Training For Professionals
Send today ~or the new t:l~I Self- McGraw-HillContinuing EducationCenter

S~d:"C~r::"lI~~ ~r:;l~~ __32l2.~o~ ~n~V~ne,~ !L16__

YES ,Get me started inprofitable NRINRI Training For Professionals
• VCR servicing. Rushme my McGraw-Hill Continuing

NRI self-studycourse inVCR Servicingfor • , ~ Education Center
Professionals. I understand I may return it for ~) ~ fT:T 3939 WisconsinAvenue
a full refund within 15 days if not completely . '1.ne 1'- Washington,DC 200 16
satisfied. •
PLEASE SPECIFY TAPE FORMAT DESIRED 0 VHS 0 BETA

Today , there are more than 10million
VCRs in use , with people standing in
line to have them service d. You can
bring th is profit able business into your
shop wi th NRI professional train ing in
VCR servicing . This top-level training
supports the industry's cla im that
the best techn icians today are those
who service VCRs.

Integrated Three-Way
Self-Teaching Program
In one integrated program, NRI

gives you a study guide, 9 instruc tional
units, 2 hours of video tra ining tapes
accompanied by a 32-page workbook
that pull s it all toge the r. At hom e or in
your shop, you' ll cover all the bas ic
concepts of video recording, mechani
cal and electronic sys tems ana lyses,
and the latest troubles hoot ing tech 
niques . Your work book and instruct ion
al units also contain an abundance of
diagrams, data , and supplementary
material that makes them valuab le addi
tions to your servicing library.

The "How-To" Videotape
Your NRI Act ion Videocassette uses

every modern communications tech
nique to make learning fast and easy.
You ' ll enjoy expert lectures and see
animation and video graphics that make
every point crystal-clear. You'll fo llow
the camera eye into the heart of the
VCR as step -by-step serv icing tech
niques are shown. Both electronic and
mechanical troubleshooting are covered
.. . including everything from com
plete rep lacement and adjustment of the
recording heads to diagnosing micro
processor control fau lts.

Plus Training On All The
New Video Systems

Although your course conce ntrates
on VCRs covering Beta, VHS, and 314"
U-Matic commercial VCRs, NRI also
brings you up to speed in other key
areas. You'll get training in capacitance
and optical video disc players, projec
tion TV, and video cameras. All are in
cluded to make you the complete video
techn ician . There's even an optional
final examination for NRl's VCR Pro
fessional Certifica te.
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page ."

co rder motor is tu rne d on and off.
The ci rcu it sho u ld main tain a

constant vo ltage regard less of how
th o se fac to rs cha nge. In cases
such asyo urs, I use a simple circuit
based on a 7805 vo ltage regul ator.
In additio n to a constant output,
th at IC p ro vid es ove r load an d
sho rt-c ircu it protecti on. Of course
t hat un it is as-vo lt, 1-amp reg 
ulator, but w hen place d in a circuit
lik e th at in shown in Fig. 2-a, it can
be t ricked into providing other
vo ltages as we ll.

In that circuit, as th e arm of po 
te nt iometer R1 is moved fro m th e
up p er end toward g ro und, th e
output varies from 5 to about 10
vol ts. All yo u have to do, David , is
to set the wipe r of R2 for 6 vo lts
and co nnect yo ur cassette ma
chi ne. If yo ur recorde r draws 0.5
amp or mo re, be sureto mount t he
7805 on a heat sink.

W hile yo u are mak ing that litt le
circuit, though, w hy no t add a few
mo re compo ne nts and ma ke it
more versat ile? By addi ng a switch
and two more resisto rs, you can
have a cho ice of three com mo nly
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If you are in a hurry for your catalog please send the coupon to Mcintosh .
For non rush service send the Reader Service Card to the magazine.

matching of th ei r feed po ints for
me to tell yo u exact ly how to use
th ose yo u may have on hand. Your
best bet is to get a commercial har
ness to_suit yo ur antenna s or to
st udy The A RRL A nten na Boo k
mention ed above . I hope you too
can pul l in many DX statio ns, lad.

12-to-6 vo lt converter
There are many dev ices that we

wo uld like to ope rate fro m a car's
12-vol t electrical system. Some re
quire 12 volts; they are no prob
lem . Othe rs require some lesser
vo ltage, so we m ust d ro p t he
auto's supp ly voltage to a level
that 's usab le by the device.

David Hou sel (NJ) wants to ru n a
tape recorder t hat requires 6 vo lts
DC from his auto's 12-vol t system.
There are several ways to approach
that p roble m . Howeve r, you
sho uld select one that overcomes
two di ff i cul ti es: Fi rst, an auto 
mobi le batte ry's output can vary
from 12 to 13.8 vo lts un der normal
circumstances . Second, the load
requi rements of t he device can
vary, fo r examp le, w he n t he re-

b

FIG. 2

used voltages: 6,7.5, and 9 volts as
----.:...---------------------------~ show n in Fig. 2-b. The valu es of th e

two addi t ional resistors are deter
min ed in the same way asthe first.

Also, slightly modifying th at ar
rangement, yo u can string th e re
sisto rs in series and tap off t he
needed vo ltages at di ff erent poi nts
alon g t he divider. In that way, R1
sets the vo ltage level to 6, th e sum
of R1 and R2 determ ines the next ,
and all th ree tak e care of th e fin ally
tap. Just be sure to chec k the out 
put vo ltages be fore closi ng th e
un it and usin g it. R-E
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ZORBA
PORTABLE COMPUTER

THE EXPERTS'
CHOICE

With Bundle

VISA/MC

$999.00

BUNDLED WITH
WORDSTAR , MAIL MERG, SPELLSTAR,
DATA STAR, REPORTSTAR, CALCSTAR

DEALER INQUIRIES INVITED

OPTIONS:

• 16 BIT 256K RAM UPGRADE

(8088 CPU) $600.00

• 800 K DSQD 96TPI DRIVES

$300.00

• COMPOSITE VIDEO OUTPUT

$100.00

• SOFT VIN YL CASE $25.00

• TUTOR KIT ; $15 .00

(CPM , WORDSTAR , CALCSTAR)

• SCHEMATIC SET $5 .00

• 10MB HARD DIS K DRIVE

$799.00
W/O Bundle

FEATURES:

• 9" GREEN OR AMBER C RT

• 19 INDEPENDENT 55 PROGRAM-

MABLE FUNCTION KEY S

• TWO 400K DSDD DR IVES

• 64K BYTES 20 0 NS RAM

• C BASIC COMPILER

• IEEE 488 BU S MA ST ER PO RT

• 24 .6 LBS

• CPM 2.2 OPERATING SYSTEM

• M80 (L80 , L1B80 , CREF80)

• SOU RC E CO DE OF THE BIOS

PLUS UTILITIES

• DATA COMMUNICATIONS

SETUP PA CKAGE

• SERIAL & PARALLEL

PRINTER PORT

• DATA COMMUNICAT ION PORT

130 Baywood Avenue, Longwood , Flor ida 32750
305-830-8886 800 -327-7182

WD1793
5.25 Double Sided,
Double Density, 400K
48 TPI

CPU Board
Z80A CPU running at 4 Mhz with

no wait states
64K bytes of 200 ns RAM (58K after

CP/M loaded)
16K bytes of EPROM (2732)
can be switched in and out by software
12K available for user EPROMS

8275 CRT controller, DMA driven
1793 Floppy disk controller, SMC data
separator

Bipolar proms configure 10 addresses
Fully structured interrupts prioritized by

bipolar proms
Interfaces
• Full asynchronous RS232 port with

modem control. Baud rates and data
translation and protocol programmable

• Full asynchronous full duplex RS232
port with hardware handshake (for
printers). Baud rates and protocol
programmable . (Serial Printer Port)

• One 8 Bit parallel port with indepen
dent strobe and ready lines. Supports
Centronics interface with an available
adaptor cable.

• IEEE 488 Bus Master Port (ie: Generai
Purpose Instrumentation Bus) not Soft
ware Supported.

• 21 Standard Software Programmable
Baud Rates: 45.5 to 19,200 BPS

Specificat ions
G eneral M echanical
an d Electr ical
Width -17.5 inches (44.45 cm)
Height - 9.0 inches (22.86 cm)
Depth -16.0 inches (40.64 cm)
Weight -24.6 pounds (11.1 Kg)
Power -80-130 VAC or 190-245 VAC

50/60 Hz
170 watts max

Display
Display Tube:
9" diagonal, Green or Amber
High resolution display circuitry
60 Hz refresh rate

Display Format:
25 lines x 80 columns
5x7 Character Font with full descenders
128 ASCII Characters
8x9 32 Characters Graphic Font
2K Memory Mapped Display Buffer

Built-in disk interchange formats: Xerox
820 (SO, DO), Kaycomp (DO), DEC
VT-180 (SO), Osborne (SO) and IBM-PC
(eg. CPM/86) and Terevtdeo 802
(ReadlWrite and Format compat ibility)
(Expandable to 61 Formats)

K ey board
Keyboard communicates serially with CPU
Detachable with 2 foot coi led cord
95 keys in standard QWERTY format
13 Key Numeric pad
Independent Caps Lock and Shift Lock
55 Software programmable funct ion keys
All keys auto-repeat after 1 second delay
All Standard cursor and terminal control
keys

D is k System
Controller :
Drives:

The ZORBA users manual covers opera
tion of the unit, all suppllied software and
all interface and internal information. A
system diskette is supplied with all
system files and uti lities. A second
diskette contains the sources for all ZOR
3A software including BIOS, SETUP.
=ORMAT, and PATCH.

ZORBA uses CP/M, the industry standard
operating system , which means that a
wide range of existing software is readily
available to the user.

General Specific ations
ZORBA is the lowest cost full featured
portable computer. This light weight com
puter is ruggedly packaged in a conve
nient carrying case. The case surro unds
a strong inner chassis whic h further pro
lect s the Z80A based computer with its
two double sided double density disk
400K drives, large easy to read 9"
display screen and well designed
detachable keyboard .
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7 The New High-Speed Modems
Bring your knowledge up to date w ith this in-depth study on how
the new modems evolved, how they work, and w hat their
applications are. Marc Stern

12 Resonant Circuit Design
If you're involved in designing resonant circuits, w hy not put your
computer to w orkand save a lot of time and effort?
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The unit has expanded capabilities to monitor the progress of a
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EDITORIAL

Computers and the CB Syndrome.

-Let's face it- Electronics swings in wide patterns of interest that flare up
almost spontaneously, set the world afire, and then ignominiously d ie out.
The business got a swift boot out of high fidelity when that first burst on
the scene, and this was taken up, in turn, by stereo. Audio -type magazines
flourished to cater to the interests of those who followed these trends. Then
there was a stabilization, and a w ide-spread moderating.

Just about that time, reverberation came into being, and the artificial
echo chamber was added to audio systems. Audio came back to life.

Things layquiet for some time. Oh, the die-hards and purists continued
to pursue their hobby, but it wasn't quite like the "good old days." Then
Citizens Band Radio came along, and it was bigger than audio everwas.
Everybody got involved. Every car had a CBrig. Housew ives were forming
networks to gossip over the air. Teenagers were making dates over the CB.
And CB once the realm of truckers alone, was now everybody's property.
You cou ld hear the bands bristl ing w ith phony southern accents as the kids
tried to emulate the truckers. The language the CB'ers developed was as
unique as some of their "handles. " And of course, magazinescatering to the
new interest flourished as wel l.

Then, as suddenly as it appeared, the interest in CBdied off. People who
once craved an occasional "Good buddy, how's it look over your shoulder,"
as they drovedown the road, werejust as happy listening to the BC radio.
Now when you see a car ahead of you on the road, you begin by asking
"Hey good buddy, got your ears up?"

Now it's computers, and again, everybody from school kids that have just
learned how to read, on throughgraduate engineers, are taking up the
computer cudgle. Magazines have sprung up and died out. Is the computer
to face a like fate as all its forebears?

No. The computer, thanks to its innate value, w ill never exhaust the
interest that holds its practicioners spellbound. Because of its extreme
versatil ity, the computer is going to be w ith us for many, many years to
come, and we at ComputerDigest hope to continue to bring you the latest
newsand developments in thisastounding field......CD~
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LETTERS
LIKES "PRINTER PROBLEMS"

I found the "Printe r Pro bl ems"
articles in ComputerDigest to be
very useful. How about more
hardware and interconnect related
articles?-Warren W Munro, Aiea,
HI.

RiSht, Warren. We've sot lo ts of .
those in the works risht now. Keep
watchins for them; they 'll be
appearins resularly

A ROBOT NAMED "BYRON?"
I na med my robot Byron
immediately after soldering in the
last connection and powering him
up. This in recognition of a kind red
spirit. Hope you don't mind. Byron
isn 't finished yet as he has a total
lac k of mobility At least he knows
w ho his maker is! WORKING!!!- T.
E. Deagle, Boyd ton, VA

We all had a sood laush here in
the office over that one, T E. The
seneral impression is that you did
well. I don' t have too much in the
way of mobility either, but at least
your Byron works!

BUILD YOUR OWN COMPUTER?
I have good skills, have been an
electronics hob byist all my life,
and w as w ond ering about the
id ea of bui lding my own
computer from scratch . Wou ld I
save money on this? How w ould I
best go about it? By the w ay, I
don't w ant to bui ld from a kit,
either.- J. Mahoney, Sioux Falls,
S.D.

We can't really recommend this
course of action. While it could be
done, it would not be
economically feasible, compared
with buyinS a used or refurbished
unit. Do let us know what you
decide, and share what you learn
with our readers. We'll all be very
interested!

UNUSUAL REQUEST!
I know a lo t of peopl e have been
buying Radio-Electronics and
ripping out and throwing away
ComputerDigest. You may no t
believe this, bu t I buy the
magazine, rip out Computer-

Digest and throw Radio
Electronics away! I hate to see it
go to waste each month, and w as
w ond ering if one of your non
readers might like to sp lit the cost
with me for a subscription ?- S.
Brandt, Caspar, WY

Any takers?

PROTECTING INVENTIONS
I've invented a computer-or iented
device I'd like to protect, but can 't
afford a patent. Any
suggestions?- Sam Dixon, San
Francisco, CA

There are several "ideas." If it 's
sufficiently interestins, set it
published in a masazine like
ComputerDigest. The masazine
and its contents are copyrighted.
and it s ives you p roof of prior
published art. Another old saw is
to write up a description and mail
it to yourself in a sealed, registerec!
letter to later be able to prove
earlier discovery The smart money
sussests investins in a sood
patent attorney and p layins it
really safe!.....CD~

COMPUTER PRODUCTS
For more details use the free

information card inside the back cover
SURGE/SPIKE SUPPRESSOR, model
061, is designed to protect computers,
microprocessor-based instruments,
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sensitive electronic and audio equip
ment, and scientific instrumentation
from high-voltage transients and surges
by instantaneously sensing and sup
pressing them.

The model 061 features suppression
capabilities of 6,000 amperes max
imum surge current, with an energy
absorption of 70 joules. It is designed
for use on any standard 120-volt AC
line, and responds to common and
differential mode transients and surges
at once. There are 4 three-wire
grounded outlets and a main ON/OFF
lighted rocker; the unit p lugs directly
into any3-prong grounded outlet to
provide maximum convenience. it is
priced at $59.95.- PMC Industries,
Inc., 9353 Act ivity Road, San Diego,
CA 92126.

DAISY-WHEEL PRINTER,
The Alphapro 101, is a 20 character

per-second printer that uses standard
Diablo and Qume-compatible print
wheels and ribbon cartridges. It uses
an intelligent printer cartridge to adapt

CIRCLE 22 ON FREE INFORMATION CARD

it to ali popu lar personal comp uters,
including those w ith Centronics
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The Personal Planner carriesa sug
gested retail price of $49,and is tax
deductible.-CPAids, 1061 Fratermity
Ci rcle, Kent, OH 44240. .....CD~

CIRCLE 28 ON FREE INFORMATION CARD

switching network. It will also provide
a gatewayconnection for the Local
Area Networks (LAN).

Pricing for the model WD4025 wi th
out software in OEMquantity is
$385.00; pricing with software is
$695.00.- Western Digital Corpora
tion, 2445 McCabe Way, Irvine, CA
92714.
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TAX SOFTWARE, the Personal Planner,
can calculate tax liabil ities for 1984
through 1987. It organizes all relevant
tax information, keeping everything
avai lable for instant evaluation. It can
be used for such tasks as retirement
planning, investing, IRA contributions,
home buying, two-income planning,
and even checking a federal tax return.

DATA COMMUNICATIONS BOARD,
the model WD4025, features the uni
versal cCin X.25 LAPB protocol, and is
designed to be compatib le w ith the
IBM PC, XT, AT, and compatibles. It wi ll
linkcomputers at the same site, or
scattered across the country via dial
up, or leased linesthrough a packet

calculator and an electronic tape,
stores and runs equationsand for
mulas; transfers dataautomatically
from mode to mode; organizes, alpha
betizes, indexes, cross-references, and
'manages time wit h chimesto remind
the userof commitments.

The Desk Organizeris priced at
$195.00.- Warner Software, 666 Fifth
Avenue, New York, NY10103.

CIRC'LE 26 ON FREE INFORMATION CARD

CIRCLE 2S ON FREE INFORMATION CARD

Additional features include a full 80
column mode, connector for an Ap
ple-compatible disk drive to
overcome copy-protection problems,
both RGBand composite output and
support of the language card features.
Trackstar is priced at $695.00.- Dia
mond Computer Systems, Inc.,
3380 Montgomery Drive, Santa Clara,
CA 95054.

CO-PROCESSOR BOARD, for the IBM,
PCand Xl; the Trackstar, supports
Apple DOS 3.3, Pro-DOS, Apple Pas
cal and Apple CP/M 2.2. With the
addition of the Trackstar, the IBM user
can access the vast library of Apple
games, educational and business pro
grams, and the extensive library of
CP/M business software.

CIRCLE 24 ON FREE INFORMATION CARD

TRAINING PROGRAM, The Desk
Organizer, is for use w ith the IBM PC,
and designed for training secretaries.
The Desk Organizer files anything the
userneeds to remember, for instant
-recall at any time; dials phone calls,
retrieves phone numbers, inserts ac
cess codes; writes and prints memos,
letters, reports; calculates with a visual

signals in applications where two-way
radio communications are required. It
is priced at $595.00, including soft
ware.- HAL Communications Corp.,
Box 365, Urbana, IL61801.

EDUCATIONAL PROGRAM,
Bumblebee, is designed to introduce
children age 6 and up to the disci
pl inesof computer programming in a
game-like format.

. CIRCLE 23 ON FREE INFORMATION CARD

The player controls Bartholomew
("Bart") the bee by giving him instruc
tions that enable him to move from
flower-to-f lower and pick up "po llen
points." The bee's flight must be care
fully designed, or he wi ll bump into
walls or be caught by "Olga," the evil
garden spider. If Bartreturns safely to
the beehive, the screen lightsup in a
colorful graphic display.

Bumblebee features increasing lev
els of d ifficulty, some of them requiring
the construction of more complicated
flight patterns. The disk-based pro
gram is priced at $29.95.- Creat ive
Software, 230 East Caribbean Drive,
Sunnyvale, CA 94089.

RADIO INTERFACE CARD, model
PC/-2000, is a plug-in card for the IBM
PC, which interfaces the computer to a
shortwave radio for copying radio
teleprinter and Morse-code signals.
Examples of signals that could be
copied include weather information,
news services,and amateur radio
communications. The model PC/-2000
can also transmit Morse and teleprinter

ports-such asthe IBM, PC, PCjr, and
compatibles; those with RS232 ports,
such as the App le lie and the IIc, and
others, such asApple's Macintosh.

The Alphapro 101 features path
seeking logic to maximize printing
speed and a 93-byte memory buffer
(4000 bytes optional). True propor
tional spacing, boldface, double strike,
strikeout, phantom face, superscripts
and subscripts, and reverse line feeds
arealso supported . It is priced at
$399.95.- Alphacom, Inc., 2323
Bascom Ave., Campbell, CA 95008.
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turned into its audio analogs and FSK is used to
produce those analogs.

Let's see what happenswhenyou begin digital
communications at 300-baud C300-bits-per-second)'
Fi rst, your computer establishes a connection w ith the
remote computer system or terminal with which you
want to communicate. With today's intelligent moderns,
you just call up a program in your computer and
command it to d ial the remote system. After the dialing
and the call are comp leted, you w ill hear a tone
emanate from your modem. It is the originate carrier
and is transmitted for a length of time asyour modem
patiently waits for the answer tone. When it hears the
answer tone, the modem latches onto it and your
system is connected to the remote system. These tones
are generated by the modulator sectionof the modem.

Now the communications program in your computer
waits for your action. If you are the originator of the call,
the chancesaregood you wil l either be uploading or
down loading information. Let's say you are sending
UPloading- a file to the remote system. If you are, you
w ill be asked for the filename which you select. You
then hit the appropriate 'keys on the keyboard and the
transmission begins. While you were choosing the file,
unknown to you, the program was putting the modern's
UART into a ready state.

(A computer works in a parallel mode within the
confines of its box with all data moving along in 8-bit
chunks, unless you have a 16-bit computer and then it
moves along in 16-bit or 24-bit chunks.)

With the UA RT ready, the file transfer session begins.
The UART takes the parallel data and turns it into serial
data, holding each piece of data in place until it is
ready to be sent by the transmitter section of the
modem. The UART has the necessary storage registers
to do this. . .

At this point, the UART begins releasing the data to
the transmitter section, where the data are changed
from their digital forms into their audio analogs and it is
then frequency modulated through the phone system.

FIG,1-THE 300-BAUD ORIGINATE/ANSWER modem uses
two sets of discrete frequencies to establish communica
tions. When the modem originates a call , the tone is between
1070and 1270 KHz. The answering modem emits a tone in the
2025 to 2225 KHz range . The top and bottom frequencies
correspond to mark and space , two timing parameters used
in asynchronous communication.

300Hz 3000Hz

1_ - - - - - - - - - - - ......... 1

I

MODEMS, ,

All about the newest high -speed modems;
where they are and how they work.

Frequency Shift Keying

As recently as threeyears ago, the state of the art in
d igital communications was 300-baud. The typical
300-baud 103A modem of 1981 used two pairs of
arbitrary frequencies for send and receive (originate
and answer), 1070 to 1270 Hz for originateand 2025 to
2225 Hz for answer. (See Fig. 1) These arethe tones
emitted by both modems during a call. You can hear
them if you listen closely during dial-up. The 300-baud
modem also used Frequency Shift Keying (FSK) to
represent the digital data being transmitted . (The103A
standard defined the originate-answer tones needed
for data transmission, as well as the parameters needed
for communication. All modems which adhered to this
standard could communicate, one in the originate
mode and the other in the answermode.)

Fig. 2 showsa graphic representation of FSK. In this
type of data transmission, the modem's circuitry
modulates the carrier frequency to one level to
represent a digital 0 and to anotherto represent a
digital 1.You can actually hear the data stream of 1s and
Os if you listen to the phone line during a low-speed
C300-baud) transmission. This type of transmission
relies on a UART (Universal Asynchronous Receiver/
Transmitter) aswell as the circuitry which takes the
digital signals from the UART and transforms them into
audio signals w hich are compatible w ith the phone
system.

The reason digital data must be turned into audio is
that the phone system is geared toward voice audio
w ith its bandw idth of 3 KHz. Since it is, data must be

MARC STERN

- For thosewho maintain that the higher the baud
(communications) rate the more bandwidth is needed,
9600-baud communications may seem like an
impossibility over the standard phone system, which is
limited to 3 KHz of bandwidth, or the range of average
voice conversation. After all, 9600-baud is a 3200
percent increase over 300-baud. But, modem
manufacturers have done it.
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Receiving
Let's see what happens when audio information is

received.
On the receiving side, the modem takes the audio

information it is receiving and turns it back into digital
form. The receiving circuitry sends this information to
itsown UART, where each bit of information is held in
storage until the particulardigitalword is formed.
When that 8-bit word is formed, it is sent to the
computer's information busand on into digital storage.
The action of the UARTand its associated circuitry is so
fast that you think everything is happening instantly, but
it isn't. If you could slow this circuitry's time reference
enough you wo uld see that each digital event is
d istinct in itself. However, the speed with which each
event occurs is so high - microseconds-that it
appears instantaneous.

In the 1981-1982 period, data transmission was
limited to the 300-baud rate because the circuitry for
higher-speed transmission still hadn't migrated to the
average microcomputer user. It was beginning to make
its appearance, but was still too expensive for the
average computerist. It took developments in large
scale integration (LSI) to make this possible. These
developments included UARTs which could handle
data at1200-baud asynchronously, as well as
microcircuitry which could create the proper
modulation needed so the modem would recognize
high-speed transmission.

Asynchronous transmission
Asynchronous simply means data transmission

w ithout tight timing Constraintsand it is important to
note it here. At this time, the highest speed thought
possible for asynchronous communication was 300
baud (300 bits per second). At higher speeds, it was
thought that tight timing requirements were needed so
both the transmitting and receiving modemscould
operate reliably. It was also believed that you needed a
specially dedicated, conditioned-elean-phone line
so thatdata transmission would be error-free. It was
assumed the phone system was too noisy for rel iable
high-speed data transmission. Therefore those high
speed links which existed- there were1200-baud and
higher systems-were synchronous and used
ded icated lines. Synchronous systems required special
timing codes to be inserted as "header" information for
each packetof data that was sent. The timing
requirements were quite strict.

Phase Shift keying
Phase Shift Keying (PSK) takes advantage of the

natural period of an audio frequency wave and, rather
than using a set of discrete frequencies to define digital
1s and Os, PSKrepresents data bits by using the
changing phase of the signal and superimposing two or
more data bits for each cycle.

Visualize a sinewave
The best way to envision this is to thinkof a sine

wave, showing the entire period of anaudio signal.
Novy' put a dot at the 0 point and another at the 180
degree point. These two points represent the digital 1
and 0, or the binary system used in data
communications. This system iscalled Coherent Phase
Shift Keying and relies on defined reference points to
represent data. It differs from FSKin that FSKrelies on
using the carrier frequency to represent one digital bit
of information-O, for instence-i-end a higher
frequency to which it shifts to represent the other- 1,
for example.

To explain this more fully, let's say you are using
traditional FSKto transmit data. Since you are using an
audio-frequency range, you are also creating
sidebands, or the sum and difference of the carrier and
the modulation rate. For example, let's say the modem
uses an 1800 Hz carrier and you are sending dataat
1200-baud. Because the modem is using this set of
parameters, you w ill find sidebands at 3000 Hz- 1200
+800- --and 600 Hz- 1800-1200- and therefore
higher-speed transmission can fit w ithin the constraints
imposed by the phone system.

With low-speed (300-baud) and FSK, you are simply
using one-half the cycle to define the data you are
transmitting. This is the keydifference between modes.
FSKuses the 1800 Hz point, for example, to define 0
and the 2100 Hz point or upper sideband (1800+ 300)
to define1.The lower sideband or 1500 Hz point is
unused. Further, this type of modulation does not take
full advantage of the 3000 Hz bandwidth of the phone
system, while higher speed and PSKdo. Low speed
and FSKonly uses about 600 Hz of bandwidth
2100-1500 Hz-leaving 2400 Hz unused.

Another way to go
Coherent Phase Shift Keying isn 't the only wayof

handling high-speed data communications. There are
two others which are equally as valid and interesting,
Amplitude Modulation (AM) and Differentially Coherent

FIG.2-FREQUENCY-SHIFT KEYING uses shifts in frequency
to denote digital information. One frequency level denotes
digital 0 and the second denotes digital 1.
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FIG.3-WITH AMPLITUDE MODULATION, the difference in
amplitude of the modulating signal determines the digital
information flow.



call this Amp litude Modulation, it's really Interrupted
Continuous Wave (ICW).

FIG.4-HIGH-SPEED MODEMS,which use phase-shift keying,
use changing phase relationships to attain their speed while
remaining within the constraints of the phone system. Figure
4 demonstrates this using a 180-degree phase shift.

~90· ;--90·
........135' I 315'

225· ,~--... 90'
1 0

FIG.5-DEMONSTRATING THAT ENCODED BITS OF DATA
two bits-using a phase shift relationship of 45 degrees is
one of many possibilities. Here data are encoded at 45, 135,
225, and 315 degrees on the signal cycle. Each is still sepa-
rated by 90 degrees. r

waveform w ith data points at 0 and 180, or the type of
w aveform you might see if you scoped a 1200-baud
modem. Change the w aveform slightly to encode data
at different spots on the w ave. The d ifference in phase
between these insertion points is w hat defines the
digital1 s and Os needed for data co mmunication. For
instance, w ith DCPSK, you may have data inserted at 0
d egrees, 90 degrees, 180 deg rees and 270 degrees, or
a two-fold increase in communication speed since two
full digita l b its are represented on the w ave. This is
called a d ibit, w ith 0 and 180 representing one set of 1s
and Os and 90 and 270 representing the second set.
We only used these points for easy reference because
there is no hard and fast rule defining w here the
information is to be inserted . It can be anywhere on
the waveform. (See Fig. 5)

On the receiving side, the DCPSK discards the
necessity for fixed reference points, relying, instead, on
the relationship between the changing phase between
the signal elements.

By now you should be ab le to see the possibi lities
inherent w ith DCPSK. By using the change in phase, you
can take advantage of as many as four, eight or 16
phases on the signal and this, in turn, allows you to
group two, three and four bit groups of data. It gives
you a fourfold increase in the amount of data
transmitted within the constraints imposed by the
phone system. You are taking full advantage of the
bandwi d th available and all the w hile the phone
system still th inksyou are using a 1200-baud modem
because you are still relying on the same band width
w e noted in our earlier example (600 and 3000 Hz or
the sum and difference of the 1800 carrier and 1200 Hz
modulating signal.)

Since this type of co mmunication relies on timing
shift s, it req uires synchronous operation. It is also uses
multi level data cod ing in the mod em. Research has
found a relationship between the amount of data you
send per signaling period, also called the bandw idth
compression ratio. It is log 2 M, where M is the number
of levels (signal elements per cyc le). This type of
coding can be applied to any form of modulation.

The one draw back with DCPSK is that asyou increase
the amount of d igital data w ithin a waveform, you need
a higher signal-to -no ise ratio in the receiver. This is
usually handled by either increasing the pow er of the
transmitter or lowering noise levels.

Int roducing Quadrature AM

It is possib le to co mbine Amplitude Modulation
with DCPSK. Al so known as Quad rature A mp litude

180· 180·
SHIFT SHIFT

o
180·
SH IFT

I
I
1

180·
SHIFT

DCPSK

With this said , let's move on to Differentially Coherent
Phase Shift Keying (DCPSK). It is unlike Coherent Phase
Shift Keying in that the necessi ty of identi fying spec ific
locations on the sine w ave is d iscarded in favor of
encod ing data using the phase change between two
signal elements.

And because there's an almost unlimited potential
for encoding data during phase changes (See Fig. 4),
you can see it would be possib le to increase data
transmission speed w ithout increasing band w idth.
Large-scale integrated circuitry handles the necessary
de tection and decoding of data.

How DCPSKworks .

Let's take a c loser look at DCPSK for a better
understand ing of this concept by first comparing it to
coherent PSK. As w e have noted, coherent PSK relies
on establishing reference points on the sine w ave's
cycle. For instance, this type of modulation technique
may use the 0 and 180 degree points, w ith a 0 deg ree
phase shift representin g the d igital 0 and a 180 degree
shift rep resenting the 1.The circui try in the receiver
requi res phase co herence capability so it can
d emod ulate the signal. DCPSK, on the other hand, does
away w ith the necessity of absolute ly identi fying the
reference points in the shift of an audio w ave cycle.
Instead, data are encoded in terms of the phase
change between successive parts of the aud io w ave.

To see this more cle arly; envision the coherent PSK

Phase Shift Keying (DCPSK).
With Amplitude Modu lation, the ampl itude of the

carrier is the de termining factor. By varying the
amplitude of the carrier w ith one level representing a
d igital 1 and another representing a 0, you can have
effective data co mmunication.

To represent this, think of the traditional AM sine
wave and then superimpose a modulating signal upon
it. The di fference in amplitude of the modulating signal
determines the 1 and o.(See Fig. 3).

Ano ther form of Amp litude Modulation, is simple
on-off keying where the d igital 1 or 0 is determined
simp ly by switch ing the carrier on and off. While w e

APRIL 1985 - ComputerDigest 9



This type of modem is capable of recognizing both
FSKand PSK.

DATA

Dibits and Tribits
.The jump from 1200 to 2400 is achieved by using a

dibit-two bits of data. The dibit-OO, 01,11, 10, for
instance-is used to encode one of four specific
phase shifts. For instance, a 2400-baud modem will
function using four-level DCPSKmodulation w ith a
phase change of 45 degrees between bits. Pictorially, it
can be seen in Fig. 6. Since there are now four bits of
information, rather than two, the amount of information
is effectively doubled, though the phone system thinks
the modem is communicating at 1200-baud.

Inserting another data bit and increasing the number
to three-a tribit-means you can effectively double
the speed of the communicationsonce again. This
makes it 4800-baud. This type of modem relies on
eight-level or diagonal DCPSKand requires three bits of
information to define the eight specific phase shifts.
The tribit pattern can be seen in Fig. 7. Again, you are
adding one extra piece of information at each phase
shift point--compressing data-allows a manifold
increase in speed. This type of scheme operates using
eight data patterns which look much like triangles when
superimposed on one another. Although it would seem

x

DATA

y

DATA

DATA

FIG.6-TO SIMPLIFY MATTERS, the relationsh ip of data in a
2400-bit modem is shown as it would appear on an os
cilloscope. Note the relationship of the four insertions of data.

Modulation, it can use a two-level NIl, four-phase
scheme to encode three data bits and achievehigh
speed communications. It is also possible to use a
two-level NIl, eight-phase scheme to encode four bits
of data per cycle. You can see where the name
quadrature came from since it relies on the four-phase
relationship.

At 1200-baud, the standard 212A modem takes
advantage of coherent PSK for its high-speed, 1200
baud mode and uses FSK for 300-baud. (Bell standard
212A, which defines the characteristics for 1200-baud
asynchronous communication. All 212A modems share
the same standards so they can talk with one another.
This standard supercedes the older Bell 202 standard.)

DATA

FIG.a-THE RELATIONSHIP OF THE FOUR bits of data inser
ted at various points on a signal cycle in a 9600-baud modem
is shown. These points not only determine the phase rela
tionship, but also the relative amplitude of the signal.

that you wo uld only be increasing speed to 3600
baud, you now have eight levels of data and six bits of
information per cycle, 8 x 6=48.

Moving from this point, speed again doubles to
9600-baud. This type of modem uses Quadrature
Ampl itude Modulation and uses four consecutive data
bits to define both the amplitude of the signal and
phase changes. It also determines the absolute phase
of the signal element. You can see the relationship of all
the elements in this rea lm in Fig. 8......CD~

DATA

DATA

DATA

-t-- - - - - - -+--- - - ---,f-- x

y

FIG.7-BY COMPRESSING THE DATA, another bit can be in
serted , effectively doubling the modem's speed to 4800-baud .
By compressing the data, another bit canbe inserted , effec
tively doubling the modem's speed to 4800-baud . The rela
tionsh ip, as it would appear on an oscilloscope, is shown
above. . .

DATA
-_~....--r--
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Peachpak™4 -A complete accounting package for small business

Designed for the small business with limited micro
computer capacity. Peachpak 4 consists of three
interactive business application packages: General
Ledger, Accounts Receivable, and Accounts Pay
able . It is designed for a dual floppy disk drive sys
tem.

General Led ger is the center of the Peachpak 4
system. Used with the other Peachpak 4 modules,
General Ledger gives you the ability to maintain a
complete financia l picture of your business.

The flexible chart of accounts setup allows you to
incorporate your current accounting books; the au
tomaticposting of transactions from other Peachpak
4 modules minimizes errors and saves time.

General Ledger offers the foll owing features:

• Allows five-digit account number

• Offers you automatic repeat ing journal entries

• Allows up to 99 departme nts

• Identifies transactions pos ted to General Ledger
by eight user-defined source codes

• Allows year-to-date total up to $21,000,000.00

General Ledger provides these reports: Balance
Sheet, Income Statement, Trial Balance, Examine
Account Status Report, Transaction Register, Chart
of Accounts List, and various other reports.

Accounts Receivable helps you prepare bills for
and obtain timely collections from your customers . It
prints invoices, statements, and ageing reports and
maint ains customer. account Info rmation , sales
taxes , and the accounting de tail for posting to Gen
eral Ledger.

By closely monitor ing your customers' bOI-paying
activity, you can achieve bette r cash flow control.
The system eliminates duplicat ion of efforts since
statements or invoices are generated as the infor
mation is entered. The automatic posting of sum
mary transactions eliminates reposting errors.

I

Accounts Receivable:

• Prints statements and invoices

• Provides detail or summa ry Ageing Report

• Posts summary transactions to the General
Ledger

• Allows automatic customer billing option

---------------

• Allows you to enter sales tranactions without hav
ing to print an inVoice

• Provides for balance-forward customers, open-
item customers, or a combination

• Prints sales or dunning messages on statements

• Handles ten different types of transact ions

• Allows year-to-date total up to $21,000,000.00

:\ccounung

Ibchpak4
GeneralL.--db'-'f
Accounts Recci\:\hk
Acconn~' I'J),J,!c

Accounts Receivable provides these reports : Aged
Receivables Report, Customer Statement, In
voices, Transactions Report , Examine Custo mer
Activity Report , Customer Accounting Listing, Gen
eral Ledger Transaction Register, and several con
trol reports.

Accounts Payable can be used as an independent
application or in conjunction with General Ledger.
Besides maintaining a complete file for each vendor,
it will help determine which invoices should be paid,
subject to your criteria .

By supplying instant information on your accounts,
Accounts Payable enables you to save money by
claiming all eligible discounts. It also helps you keep
vendor accounts current.

By allowing you to select automatic payment of in
voices based on your selection of discount and due
dates, Accounts Payable helps you manage your
cash flow better.

Accounts Payable:

• Prints checks with a detailed check stub listing all
invoices paid by that check

• Automatically calculates discount allowed

• Shows amounts due each vendor classified into
six time periods on ageing report

• Allow you to enter monthly items for automatic
posting of recurring invoices

• Allows entry of prepaid invoices to properly main
tain accurate vendor information

• Allows optional automatic posting to Peachpak 4
General Ledger in summary

• Distributes each invoice to a maximum of eight
General Ledger expense accounts

• Has an option to prohibit deletion of invoices

• Allows year-to-date total up to $21,000,000.00

Accounts Payable provides these reports: Cash Re
quirements Report, Aged Payables Report, Open
Invoice Report, Examine Vendo r Status Repor t,
Vendor File List, Check Register,Transaction Regis
ter, General Ledger Transaction Register, and vari-
ous control reports. .

Available for: (MS-DOS 16-bit hardware) Columbia
MPC, COM PAQ '· Portable Co mputer, Co rona
PC '· , Eagle"PC, IBM"PC, Texas Instruments Pro
fessional Cornputer '", Zenith Z-100; (Apple 8-bit
hardware) Apple~1I +, Apple"lIe

Memory : MS-DOS (version 1.0 or later) with 64K
RAM. In addition, specia l versions are available for
the Apple II computer with 16K RAM card and Micro
soft Z80 Softcard, both 40-column and 80-column
displays .

Language: Runs on compiled Microsoft BASIC ver
sion. The Apple version requires Microsoft BASIC
5.2.

Disk: Requires two floppy disk drives

list price $395.00

pay only $296.00
---------------

Address _

Name ....:.. _

Radio-Electronics Software Store
200 Park Avenue South

NeiN York, NY 10003check one

o Peachpak 4-MS-DOS

o Peachpak 4D-Apple II with 40-column card

o Peachpak aD-Apple II and Apple lie with aO-column card

Total Price of Software $, _

I
I
I
I
I
I
I
II Sales Tax (NY State Reside nts Must Include) . . . . . I

I Shipping ($2.00 per item) . . . . . . . . . . . . . . . . . . . . . . . City State ZIP I
I TOTAL ENCLOSED (Sorry, No COD's) $ SORRY - NOCREDITCARDORCOD ORDERS .JI

~----------------------------------------------

I
I
I
I
I
I
I
I
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RESONANT CIRCUIT
DESIGN

If you're designing resonant circuits,
try putting your computer to work!

LAWRENCE G. FRIEDMAN

. "Resonant Circuit Design" is a generic BASIC program
spec ifically intended for technicians and exper imenters
w ho work w ith RFcircuits or RFfilters. "Resonant Circuit
Design" w ill calculate the F, C and L (Frequency,
Capacitance, and Ind uctance) values for a resonant

and the maximum size solid enamel-insulated w ire that
can be used to w ind the coil. This part of the program
also recycles, so if you don 't like the answ er(s) you can
spec ify othe r d imensions and the co mputer w ill
automatically recalculate the number of turns and the
maximum size w ire.

If you want to use a specific size w ire you can
recycle the parameter section and vary the dimensions
of the co il until the desired w ire size is ind icated .

The program listing is for clarity and universality
rather than memory conservation or "pretty printing." In
some instances I have taken the "long way 'round" to
insure the program w ill run on most, if not all, modern
personal computers-including the pocket-sized
portable models.

Possible "translation" prob lems are ind icated in lines
10 and 20. If your computer uses d ifferent commands
or symbols for CLEAR SCREEN and exponentiation,

PROGRAM

10 REM. CLS = "CLEAR SCREEN"
20 REM. SOME COMPUTERS USE [ INSTEAD OF

/\ FOR EXPONENTIATION
30 CLS
40 PRINT "RESONANT CIRCUIT DESIGN"
50 PRINT "By Lawrence G. Friedman"
60 FOR X = 1 TO 500:NEXT X
70 CLS
80 PRINT TAB(10) "MENU":PRINT
90 PRINT "TO DETERMINE L, C, OR FENTER 1"

100 PRINT "TO CALCULATE COIL PARAMETERS
ENTER 2

110 INPUT A
120 IF A=1 GOTO 160
130 IF A=2 GOTO 320
140 CLS;PRINT "RE-ENTER":PRINT:GOT0 90
150 IF A=2 GOTO 320
160 CLS:CLEAR
170 INPUT '1\LSO CALCULATE COIL PARAMETERS

(Y/N?)";A$
180 CLS
190 PRINT "ENTER A'O' FOR UNKNOWN VALUE"
200 PRINT
210 INPUT "ENTER F IN MHZ> ";F
220 INPUT "ENTER L IN UH> ,;L
230 INPUT "ENTER C IN PF> ";C
240 IF F =O THEN PRINT 1000/(6.238 *

SQR(bC)) ;"MHZ"
250 IF L = OTHEN Z =25330/((F/\2) *C)
260 IF L< >O THEN Z =L
270 IF L =O THEN PRINT 25330/((F/\2) *C) ;"UH"
280 IF C = 0 THEN PRINT 25330/((F/\2)*L);"PF"
290 IF A$ = "N" THEN 200

circuit and then go on to calculate the design of an air
w ound coil using the calculated or a preselected
indu ctance value.

The prog ram automatically recycles: If the calculated
inductor and capacitor values aren't to your liking, you
can substitute different known values over and over
unti l you get practical answ ers.

Finally, you select the coi l's dimensions and the
program w ill calculate the required number of turns
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300 IF A$ = "n" GOTO 200
310 GOTO 390
320 CLS:CLEAR
330 PRINT "COIL PARAMETERS"
340 FOR X =1 TO 1000:NEXT X
350 PRINT:PRINT
360 IF Z< >O GOTO 390
370 INPUT "ENTER L IN UH> ";L
380 LET Z =L
390 INPUT "ENTER COIL DIAM. IN INCHES";D
400 LET 0 = 0/2
410 INPUT "ENTER COIL LENGTH IN INCHES> ";G
420 T = SQR((b((9*D) +(10*G))) /D)
430 PRINT T;"TURNS"
440 W =T/G
450 C$ = "IS THE LARGEST WIRE SIZE."
460 IF W< 18.9 THEN PRINT "#16";C$:GOTO 540
470 IF W< 23.6 THEN PRINT "# 18";C$:GOTO 540
480 IF W< 29.4 THEN PRINT "#20";C$:GOTO 540
490 IF W< 37 THEN PRINT "# 22" ;C$:GOT0 540
500 IF W< 46.3 THEN PRINT "#24";C$:GOTO 540
510 IF W< 50 THEN PRINT "#26";C$:GOTO 540
520 IF W< 72.7 THEN PRINT "#28";C$:GOTO 570
530 IF W< 80.5 THEN PRINT "# 30" ;C$: GOTO 540
540 PRINT:INPUT 'REPEAT PARAMETER DESIGN

(Y/N?)" ;R$
550 IF R$ = "Y" GOTO 390
560 IF R$ = "y" GOTO 390
570 INPUT "REPEAT L,C,F CALCULATION

(Y/N?)" ;P$
580 IF P$ = "Y" GOTO 160
590 IF P$ = "y" GOTO 160
600 END

make the required changes to the program.
To keep the program reasonab ly short error-trapp ing

is used only for line 11 0 w here there is the po ssib ility of
an incor rect keyboard entry Othe r than the keyboard
entries ahead of line 140, if you de liberately try to trick
the computer w ith false entries or data the computer
w ill respond wi th a false answer. But give the program
the data it asks for and it will crank out correct values
as fast asyou can hand le them......a>~
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Third-party hardware can mean big savings and added performance for your IBM PC.

HERB FRIEDMAN

- While calling the IBM PC a home-and-family computer
stretches the limits of the imagination (because of its
price, for one thing), it is true that for business use
even for a kitchen-table operation-the IBM PC is the
way to go. Why? Because most high-performance
software is written first for the IBM Pc. This makes the
PCa very attractive machine in the eyes of many And if
you require some highly-specialized software, chances
are that you'll find it ready and waiting if you have a PC
to run it.

Unfortunately, an IBM PC is expensive, and gets more
so asyou add accessories. In fact, you cannot even use
an IBM PC until you have spent several hundred, or
even a thousand dollars for peripheralsand
accessories. Essentially, the PC works on the same
principle asthe Barbie Doll: the basic dol l is relatively
inexpensive or effordeble, it's Barbie's clothes and .
accessories, not to forget the boyfriend Ken dol l and
his accessories, that eat up the budget. (Barbie and Ken
dress better than I dol )

But there are ways you can saveanvwhere from $300
to over $1000:
• Plan carefully so you don't duplicate features.
• Be patient and shop around.
• Have a moderate (at leastl) understanding of what
you need and what you can substitute for.
• Assemble your own IBM PC system, substituting
third-party components-hardware not manufactured
by IBM- wherever it won't affect, or w ill actually
improve overall performance.

Besides saving money, you'll end up with a PChaving
many more features than IBM offers and a model that's
customized for your particular needs. The minimum
IBM PC configuration that can be purchased (at the
time this article was prepared) has 64K RAM and one
double-sided disk drive. It retails for $1815. But for real
comput ing power you'll need a second disk drive
($425, IBM's price). And if you intend to run a printer
you'll need at least one printer edaotet which costs
$75 (parallel) or $100 (serial). Something missing? Right!
There's no video output or monitor. An IBM color/
graphics adapter which has a composite output
suitable for co lor or monochrome, w ill cost $245, and

the least expensive "recommended for
IBM"monochrome monitor wi ll cost about $150. So for
a computer with two drives, a video monitor and a
printer output you wo uld have spent at least $2710,
only to discover that few programs run in 64K RAM:
you'll often need at least 128K, preferably 256K. IBM
charges $100for each64K of RAM, so your total bill will
be $3010, and you wo n't even have a seria l output for a
modem, or a printer. Now if you have read the
advertisements in the big city newspapersand the mail
order catalogs, you have probably discovered you can
purchase a "standard" PCsystem for well under IBM's
price, often saving in the area of $300 to $700
depending on the specific hardware you select-or
what the dealer insists you mustpurchase.

Is this a discount on the IBM computer? Usually not.
In many instances the dealer is using an IBM "bare
system," which comes with only 64K of RAM, a
keyboard and nothing else. He fleshesthe system out
using third-party hardware and peripherals. Third-party
hardware is the stuff that isn't sold by IBM. For
example, IBM charges $425 for a single disk drive w ith
the IBM logo etched on the front panel. You can
purchase a Tandon 100-2 or CDC-9409 disk drive
without the IBM logo for about $200, a savings of
approximately $225 per drive. Let's look at another
example. IBM gets $100 per 64KRAM. The Great Salt
Lake ComputerCompany (1780 West 2300 South, Salt
Lake City, UT 84119) sells the 64Kkits for about $50, or
$150 for three kits, a savings of $150 when expandng
the system from 64K to 256K. As you can see, this isn 't
one of those articles on how to save pennies: we're
talking about a lot of money, often the difference
between whether you, your business, or your school
can afford an IBM P( and we haven't even started
discussing extra features yet.

The basics
First things first, you mustget a baresystem, officially

called "System Unit 64K," whose part number 51 50104
isoften shortened to simply "...104." This isn 't the
easiest of things to locate. At the time this article was
prepared it was no longeron the price list of some IBM
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product centers, and neither the local Computerland
nor Sears Business Systems would sell one to an
individual. (Theydon't want to sel l you one because
they don't want you building up a complete computer
system for less money than they will charge you.)
However, business is business, and advertisements
offering a "bare PCare appearing with increasing
frequency) Even some IBM product centers suggest
they w ill be selling them in early 1985 when the
anticipated demand for the IBM PC slackens.

If you are offered a bare PC at any price-list or
discounted-take extreme care to be certain you are
gettinga PC2-the latest version-which is socketed
for 256K RAM in 64K modules, each module consisting
of nine (yes, 9) ICs (only 64K is provided in the bare
unit). The earl ier PC, often called the PC1,was socketed
for only 64K RAM in 16K modules. Do not accept a PCl
You want a PC2.

Okay, you now have a computer, but there's no
display. First thing you'll need is a monochrome
monitor. Amber screens are all the rage, but many users
find them difficult to use hour after hour. We suggest
the monochrome green-screen Zenith ZVM-1 21 which
sel ls in the discount price range of $90-$115. It 'has
excellent bandwidth, delivers sharp characters from
corner to corner, and is the monitor we use when
photographing real-time computervideo displays. It is
in no way the equal of the IBM monochrome display,
but It doesn't sell for the IBM's price of $620 (the cost
of the IBM monitor plusthe required monochrome
adapter).

You 'll need something that generates an output from
the computer for the video display. For thatwe suggest
the $245 IBM Color/Graphics Monitor adaptor. which
provideseither a 40 or 80 character "compo~ite " (color
output alsosuitable for monochrome), and an RGB
color output. Just connect your monochrome monitor
to the composite output's phono-type jack. While there
are third-party color/graphic monitor boards they
aren't all that much better and they cost abo~t the
same as the IBM. And why not go with IBM when the
price is about the same? There areother boards that

~IG.1-T~IS IS THE MINIMUM PC system you can get. The
finger POintsto the three rows of empty sockets that the user
can populate with low-cost IC's to upgrade the supplied 64K
of RAM to 256K.
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delivera better graphic display, but they are much
more expensive and justified only if you have a need
for graphics.

Disk drives
Next, you'll need disk drives and a disk controller.

Manysources sell the Tandon 100-2 and/or CDC-9409
drives for about $200. Find the least expensive source,
but If possible-even if it costs a few dollarsmore
buy them from an outfit that provides installation
instructionson how to set the drives' internal jumpers,
and which terminating resistor block to remove. If you
try to go-it-alone you can spend weeks trying to
determine what's wrong, and the IBM service center
isn't going to help you with third-party hardware. For
this article we obtained the drives from Conroy-Lapoint
(12060 Garden Place, Portland, OR 97223), who
provides notably good instructions for their d isk drives
and user-intalled RAM upgrades.

The disk controller
Disk drives need a disk controller to tell them what

to do. IBM's own disk controller (called a "disk
adapter") now costs only $10O--a fantastic value.
However, the disk controller takes up one of the five
available slots, while the color/graphics monitor
adapter takes up another slot: leaving three slots for
everything else. If you add a printer and a serial output
adapter there's just one slot left for future expansion
inside the main cabinet. But the disk controller is a
plug-in board, and like other plug-ins such as the
paral lel and serial adapters, calendar/clocks, and RAM
upgrades, they are avai lable from third-party sources.

In fact, greater computer flexibi lity is attained
though it costs a few dollars more-by using multi
function boards (adapters) from third-party sources.
For example, a Maynard diskcontroller, which can be
purchased for as little as $169 is also avai lablew ith a
serial or a parallel printer adapter. Or-and this is
preferable- you can use Maynard's Sandstar disk
interface (approximately $200),which can accept any
combination of up to three additional modules: serial
or parallel interfaces, a battery-powered clock!
calendar, or a game port. The Sandstar interface
equipped with a serial and parallel interface is the one
we used and recommend. At the minimum, it saves at

FIG,2.-THE PENCIL POINTS to one of three empty module
loc~tlons on a Sandstar disk controller board. Any of the
available modules will fit any location.
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FIG.3-THE CLOCK/CAL ENDAR MODULE (top) is non-vol
atile because it is powered by its own on-boa rd rechargeable
battery. Like the parallel printer module (bottom), it plugs
directly into the disk controller board.

least two, possibly three slots. The extra position on
our Sandstar controller was used for a battery-powered
clock/calendar. We actual ly had four functions in a
single slot. (Because of recent IBM price cuts for their
d isk controller, we anticipatethird-party controllers w ill
be discounted for additional sevings.)

Still more computer power
Before you run out to purchase your hardware, stop

and reflect on what kind of system you'll want to end
up with . Will you want a RAMdisk-memory that can
function as a disk drive? For thatyou'll need extra
memory and the software. If all you need is extra RAM
you can get just a memory expansion adapter from
IBM, assuming you have an available slot.

On the other hand, a board called the Captain, from
Tecmar, Inc. (6225 Cochran Rd ., Cleveland, OH 44139)
provides the extra memory as well as serial and parallel
ports, and a battery clock/calendar. But be carefu l not
to duplicateexisting functions. If you started out w ith a
Sandstar disk controlleryou mightalready have the
needed ports: You might only need extra memory,
which is available as a separate memory-only board. To
avoid the extra costs of dup licate functions, determine
the kind of computer system you hope to end up with

FIG.4-THIS IS HOW the disk controller board looks with the
calendarlclock and para llel printer adapter installed. The pen
cil po ints to th e rema ining modul e location, which can be
used for a serial 1/0 , another parallel por t, or a game port:

beforeyou make any purchases. If you thinkyou'll want
or need the extra memory, use the Tecmar board with
its serial and parallel ports, and the basic (no ports)
Maynard disk controller, or the IBM controller-which is
a best buy at $100. There are several other sources for
memory/port/calendar boards, among them Quadram
and AST. More or less, they offer the same features:
extra memory, serial and parallel ports, a game
(paddle) port, and a battery-powered clock/calendar.
An extra "plus" for the non-IBM multi-function boards is
that they are usual ly supplied w ith a "free" software
package that often includes high performance utilities.
But there is software, and then there is good software.

For example, someof the "free" software which
partitions part of RAM into a disk emulator(RAMdisk)
simply assigns a drive letter to the partitioned memory.

_ On the other hand, The Tecmar software lets the user
substitute the RAMdiskfor an existing drive, and then
automatically moves the assignment of the existing
drives up one notch: if the user assigns the RAMdisk as
the B: drive, the software automatically makes the
original B: drive into drive C:.

This doesn't sound like much, but if your software is
always looking for a data file on drive B: it will default
correctly if you copy the necessary files from what is
now drive C:to RAMdisk B:. If the RAMdisk is any old
assignment, software that defaults to B: w ill never work
correctlyout of the RAMdisk. (You can pull off the same
trick using PC DOS 2.0 and 2.1, but it'seasier if done
automatically by the RAMdisk software.)

Software for multi-function memory boards also
often permits the RAM to serve as a printer spooler.
Again, there is software, and then there isgood
software. Some spooler software doesn't permit disk
access for the foreground program while the spooler is
in the background. Other software programs the extra
RAM on the multi-function card to function as an
independent spooler, allowing disk access by the
foreground program. Make certain you understand
exactly what you aregetting in the way of spooler
software. As a genera l rule of thumb, the multi-function
boards are primarily super-high resolution graphics
adapters, or memoryboards w ith I/O ports, calendars
and game ports. If you don't anticipate needing more
than the basic 256KB of RAM it's questionable whether
a multi-function board will be worth the money. You
might be better off with a multi-I/O board-c-an adapter
w ith any combination of up to four serial or parallel
ports. Just eliminating the memory capacity (empty
sockets) from a multi-function board can save $50 or
more.

Putting it all together
We have wandered around a little to giveyou an

idea of the kinds of savings to be made, and the
various kinds of hardware available from third-party
sources. It's now time to assemble our Pc.

First things first. Take the cover off the bare PC by
removing the six screws on the rear apron and sliding
the cover forward. Then remove the covers for the disk
drive compartments: simply pop the two speed nuts
off the plastic posts on the rear of the covers. The RAM
and other ICs used on the plug-in boards are extremely
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sensit ive to static vol tage surges; any static elctricity in
your body must be d ischarged to ground before you
handle any components. Before you do anything else
make certain you have a grounding bracelet connected
from your w rist to a true electr ical ground . If you don't
have a ground ing bracelet, make one by splicing a 1
megohm resistor in series with a length of wire, solder
asmall clip to one end of the wire and and connect
the opposite end to the electrical ground . Attach the
clip to your metal w atchband, or the metal buckle if
yourwatch has a leather or p lastic band. If you don't
wear a watch, make some provision to ground yourself
because the RAM and the accessory boards usually
lose their w arranty if they are "b lown" by static
electricity Handle nothing if you aren't grounded.

The next step in assembling your "cheaper and
better" PC is to install the extra RAM into the empty
sockets, making certain the notch on the end of the IC
faces the rear of the chassis. Once again, we suggest
you make 256KB of RAM the minimum co nfiguration, so
fill the three rows of empty sockets.

Next, install the graphics/mon itor adapter in any slot
excep t the one closest to the power supp ly and check
out the comp uter before you install any other boards
or accessories. (At each step of the way you must be
certain the computer works before you go on to the
next step ). The monitor adapter installs the same as all
the other boards: Select a slot, install the small plastic
guide that's suppl ied w ith the adapter by simp ly
pressing it into the matching holes on the front of the
chassis, and seat the board in its slot. (Note, you must
remove the match ing slot cover on the rear apron
before you seat the adapter in its socket.)

There are two internal DIPswitches that must be set
to correspond to the amount of memory and the
number of d isk d rives. Remember, at this stage you
have no drives. The instructions supplied w ith IBM's
color/monitor board show how to set the switches.

Plug in the monitor and fire up the computer. If it

FIG.5-0UR MINIMAL DO-IT-OURSELVES configuration be
fore further upgrading. The disk drives have been installed,
along with the disk controller and graphics/monitor adapter
boards. Both parallel and serial modules are installed on the
disk controller card, which now provides four functions in a
single slot. What appears to be a rat's nest of ribbon wire from
the parallel and serial modules is just fine; don't try for neat
ness-Just position the wire wherever it will fit.
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works, install the d isk drives and their contro ller board.
The disk control ler board must be installed in the slot
nearest the power supply.

The standard controllers are supplied with the
necessary co nnecting cab les and notably excellent
installation instructions, so there's no necessity to go
into details here. Take note, however, that the cable is
twisted at one of the two drive connectors: this is
normal. It acco mmodates a clever system IBM used to
avoid errors w hen programming each drive's disk
selection jumpers.

Unike the programming of the drive -select jumpers
for other computers, IBM programs both drives exactly
the same w ith a "shorting bar" across drive select #2.
Do not use any other "Shorting bars on the d rive-select
socket. Only drive A: uses a terminating "resistor b lock"
that resembles an IC Pull the b lock from the B: d rive.
Some disk suppliers such as CONROY-lAPOINT provide
comp lete instructions on how to set up the drives.

Install the drives in their compartments. Secure any
modules you plan to use with the controller on the disk
adapter boa rd along w ith all connecting cab les, then
install the co ntroller in the last slot, the one
immed iately adjacent to the power supply. Connect
the power plugs (part of the bare PC) to the dr ives,
and then the ribbon cable from the controller. The
cab le goes to d rive B: first; the end of the cable goes
to drive A:. It might appear reversed but that's the w ay
to do it.

FIG.6-MORE SLOT CONSERVATION. The parallel and serial
connectors are installed on a single mounting adapter to
avoid "killing" a slot position just for a connector.

Set the DIP switches on the motherboard for two
disk drives. Next, using IBM's DOS 2.0 or 2.1 (which you
must purchase), check that everything works correct ly.
There will be a long delay after you turn the power
switch on as the co mp uter checks it's RAM. After what
seems like an eternity (actually a few seconds), d isk
drive A: will start and load the DOS (Disk Operating
System).

If everything checks out, install your multi-funct ion
boards one at a time, testing every funct ion before
installing the next board . If you have done your
planning carefully you will probably have every feature
you want or need and still have at least one slot open
for future expansion.~(])~



CALL TOLL FREE
FOR FAST DELIVERY 800-645-9518

In New York State 800-832-1446

Model 1540

$799 95

(Reg. $9 50.00)

FEATUR ES. 1 mV/div
sensitivity • 21 calibrated
sweeps • Rectangular
CRT with internal grati
cute and scale illumina
tion • Signal delay line•
'Video sync separators .
X-Yoperation • Z axis in
put. 12 kVacce lerating
voltage • X10 sweep

magnif ication. Delayed sweep/dual time base. Single sweep.
Auto focus. V mode-displ ays two signals unrelated in frequency.
Sum & difference capability . Channel 1 output . Includes probes

B&K
40 MHz DUAL TRACE
OSCILLOSCOPE

Model 1580

$1249 9 5

(Reg. $1,595.00)

FEATURES. 1 mV/div
sensitivity. 23 calibrated
sweeps • Rectangular
CRT with internal grati
cule and scale illumin
ation • Signal Delay Line
• Video Sync Separators
• 20 MHz Limiter. X-V
Operation • Z axis input
• 16 kVAcce lerating Vol
tage. X10 Sweep Mag

nification • Delayed Sweep/Dual Time Base • Single Sweep.
V Mode - display two signals unrelated in frequency. Sum and
Difference Capability . Channel 1 Output. Includes Probes

B&K
100 MHz DUAL TRACE, DUAL
TIME BASE OSCILLOSCOPE

B&K
80 MHz QUAD INPUT DUAL
TIME BASE OSCILLOSCOPE

Model 1570

$109500

(Reg. $1 395 .00)

B&K
20 MHz DUAL TRACE
TRIGG ERED SWEEP
OSCILLOSCOPE

Model 1522

$569 9 5

(Reg. $695.00)

FEATURES. 1 mV/div
sensitivity to full band
width. 500 uv/dtv casc
ade sensitivity t04 0 MHz
• 22 calibrated sweeps •
Rectangular CRT with in
ternal graticule and scale
illumination. 12 kVacc
elerating voltage. Mode
- disp lay four signa ls un
related in frequency.

• Alternate timebase operat ion. Signal de lay line . 20 MHz
bandwidth limiter. Lighted pushbutton function switching
• Video sync separators. Includ es probes

FEATURES. 1 mV/div
sensitivity • 20 calibrated
sweeps • Rectangular
CRT with internal graticule
and sca le illumination .
Video sync separators •
X-Yoperation . Z axis in
put. 6kV accelerating
voltage • X10 sweep
magnification. Auto
sweep. Vmode-displays
two signals unrelated in
frequency. Sum& differ

ence capability. Channel 1 output. Includes probes

Service and Shipping
Charge Sched ule

FOR ORDERS ADO

$501-750 $8.50
$751-1,000 $12.50
$1,001 and up .. $15.00PHONE ORDERS

ACCEPTED

260 Moto r Parkway, Hauppauge, New York 11 788

MASTERCARD/VISA
ACCEPTED.=c

Fordham

Model 1560

$899 95

(Reg. $1150 .00)

FEATURES. 1 mNdiv
sensitivity • 22 calibrated
sweeps • Rectangular
CRT with internal grati
cule and scale illumina
tion • Signaldelay line .
Video sync separators.
X-Y operation • Z axis
input. 16 kV accelarat
ing voltage . X10 sweep

magnif ication. Delayed sweep dual time base. Single sweep
• Auto focus. V mode-disp lays two signals unrelated in frequency
• Sum & difference capab ility. Channel 1 output. Includes
probes

B&K
60 MHz TRIPLE TRACE
OSCILLOSCOPE
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THE MAILBAG USUALLY BRINGS A

steady stream of information, de
vices, and procedures that by
themselves would not justify a full
column, or even half a column for
that matter, But because they are
often things that may be useful to
communications technicians,
every once in a while we put them
all together even if they're unre
lated. This time we'll start out with
a look at portable telephones.

A few years ago telephone man
ufacturers were almost climbing
the walls because there were only
four authorized channels for
mobile telecommunication ser
vices. The way they told it, the
switched telephone system-the
thing I usually call the dial-up sys
tem-would eventually sound like
the Tower of Babel as neighbors
accessed each other's phone.

From the rock-bound coast of
Maine to the sunny shores of Cal
ifornia, newspapers have enter
tained us with articles telling of
people cruising through neigh
borhoods trying to determine
whose portable telephone they
could access to make free long
distance calls.

I've tried to track down that il
lusive service thief, but each re
port that I've followed turned out
to be ninth hand. And as you
might expect, I've never located
anyone whose phone was actually
accessed by the "phantom of the
portable telephone." (No doubt,
tomorrow's mailbag will bring in a
stack of mail from people whose
best friends have illegally accessed
their portable telephones.) In ad
dition, there is-another problem:
People are constantly being ha
rassed by the interminable click
ing caused by some one else's

portable telephone or other de
vice in the same building .

Well, as the FCC said when peti
tioned for more channels: "Tech-
nology will take care of the
problem." And that's just what
happened. The most modern por
table telephones use digital en
coding-a digital burst transmit
ted when any key on the unit is
pressed. The base unit (which con
tains the dialer) doesn't respond
until it senses the correct code.
Therefore, no one can creep
through the neighborhood look
ing for free access to long-distance
service, and the folks watching
"Dallas" on the TV won't be dis
turbed by dial-clicking (from the
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FIG.l

telephone relays) or calls intended
for their neighbors .

Figure 1 is a representation of
the waveforms you might expect
to see for one encoding system
used in portable telephones .
Whether it 's the base unit trans
mitting to the portable handset or
vice-versa, a digital identifier is au
tomatically transmitted when the
device is first keyed, which acti
vates the receivers in both the
headset and base.

The receiver responds only after
the correct code is sensed, and
only then is the system ready to
handle the normal telephone chit
chat. At the end of the call , hang-

ing up the phone causes the de
coder to automatically reset the
system. If either the base or re
mote unit does not receive the cor
rect code it remains in the standby
or muted condition.

While I haven't seen tone-en
coded versions of portable tele
phones, some readers have inquir
ed about them, so I expect they do
exist. They would work the same
as the tone-encoded walkie-talk
ies, using either a continuous sub
audible tone, or DTMF (Touch
Tones). Speaking personally, digi
tal is probably cheaper, and cer
tainly the wave of the future.

New modern uses old idea
Everyonce in a while I get letters

suggesting that I leave the stone
age. And a recent column on new
uses for carrier-current transmis
sions-signals broadcast through
electric power-lines-was no ex
ception! That discussion brought
with it the usual assortment of let
ters taking me to task for trying to
resurrect ideas from the 1930's.
Well, this time we're resurrecting
old ideas to enhance modern
communications systems.

The latest modem for comput
ers is the Line Carrier Modem
(LCM), which uses the powerline
to carry the computer signals. The
LCM contains a miniature trans
mitter and receiver whose I/O con
nects to the powerline through the
same linecord that powers the
modem; the computer connects
to the LCM through the standard
RS-232 connector. It works the
same way as the conventional
computer and modem setup used
with the dial-up telephone sys
tem.

The primary functional dif-



Sales, Service, Rental/Leasing Programs ~
.. . and Pre-Owned Test Equipment also Available~

from the beginning), B&K's 1042
can put you in a position to handle
your own household telephone
service.

Undoubtedly I'll be receiving
mail from B&K in the next few days
with information on their model
1045 tester, which tests just about
everything having to do with wired
and wireless phones. Because of
its nearly $400 price tag, I feel that
it deserves a little more space. So,
we'll save it for another time. R-E

• 6-inch rectangular,parallax-freeCRT
• TV-Vtrigger
• Variable sweep length
• Double Lissajous figure
• 1 mV/div to 10 V/div sensitivity
• 100 ns/div to 0.2 s/div sweep
• Differential input with 'ADD mode

AN INNOVATIVE
20 MHz

OSCILLOSCOPE
THAT EMPHASIZES

OPERABILITY
$535*
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• User price, includ ing probes.

• The Professional Test Equipment Source

un The Instrument Mart
295 Community Drive. Great Neck. New York 11021
(516) 487-7430 Outside N.Y. (800) 645-6535

Iyzer ($19.95) will test the incoming
line for proper voltages and ring
signals, as well as the loop. Carry
one of those in you r tool box along
with a "real telephone" (a Bell Sys
tems model 500 or equivalent) and
you can help any customer get a
service call straightened out while
AT&T and the local operating com
pany play their little game.

Since it's likely that everyone
will eventually purchase tele
phone equipment from third-par
ty sources (what AT&T was after

Telephone repair
Since the government's smash

ing victory over AT&T-giving
them exactly what they wanted in
the first place-the consumer is
left with a telephone system that
provides poorer service, charges
higher rates and, more important,
is difficult to obtain repairs from.

In a brilliant move, AT&T split its
telephone hardware between two
separate companies. That means if
a customer-like some sweet little
old lady with no knowledge of
telephone electronics-calls the
wrong people, she not only
doesn't get her telephone re
paired, but also gets smacked with
a bill for $40 or $50 because she
called the wrong people!

In short, AT&T managed to un
load all responsibility for their
products by making repair a gam
ble; guess wrong and it will costs
you a good part of you r weekly
salary or monthly pension. The el
derly or infirm, the poor, and any
one just getting by on a small fixed
income are going to need help
from someone when their tele
phones won't work.

Given a vacuum, someone must
fill it and it is conceivable that
they'll turn to the people who
keep their TV's running. It's very
likely that the TV serviceman will
eventually double as a telephone
repairman because his is the only
service people can rely on.

Think it's farfetched? Then take a
look at the latest advertisements
for B&K test instruments. Their
model 1042 telephone line ana-

ference between standard ar
rangements and the LCM system is
that the signals in an LCM system
travel from computer to computer
through the powerline rather than
telephone wires. That means that
for communications between
computers, you don't have to
make a telephone call, and neither
do you have to stretch direct wires
between two computers. Instead,
you simply plug the LCM into the
nearest convenience outlet.

For more information on the
powerline modems, write to
Global Computer Supplies, 9138
Hemlock Drive, Hempstead, NY
11550. (They also have a nifty fiber
optic modem. How's that for the
other extreme?)
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Automatic data sequencing
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a look at Fig. 1, a tentative solution
to the problem.

The data coming out of last
month's keyboard are fed to a se
ries of latches, each of which is
four bits wide. Since the 5101 (the
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some way to let the circuit know
which is which. The easiest way to
keep track of what's stored where
is to store the low and high order
halves of the address, plus the data
separately. Given all that, let's take

l<.E:.i'30AR{
DA,A

\-I16 K-ORDER
~Al..F o r
APPRl'.5~

FIG. 1

IN OUR LAST DISCUSSION OF MEMO

ries , we mapped out the design
criteria for our demonstration cir
cuit. We've taken care of keyboard
data entry with the binary key
board encoder that we've already
built. This time, we'll see what
must be added to that circuit to
make it do something useful. After
all , what good is the encoder with
out having some way of storing
and /or manipulating its output
data.

Since one of the design criteria
is automatic sequencing of the ad
dress and data , we 'll need some
thing in the circuit that automat
ically does one thing after another.
The problem of data sequencing
was addressed when we built the
binary keyboard encoder, which
was designed to continuously
scan a series of switches in search
of a depressed key.

Automatic sequencing scheme
Since we'll be sequencing both

address and data, we also need
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The new VIZ WP-29A Monitor ISO-V-AC and the
WP-30 ISO-V-AC II give you more power and more
accurate line monitoring for your service, quality
control or educational applications.
Vo~age in the WP-29A iscontinuously variable from
oto 150 V, with current ranging from 0 to 2.25A
maximum. (0 to 150V, 5A maximum in the WP-30).
Plus large 3W' taut band meters monitor AC line
vcltage, load voltage and load current with an
accuracy of ± 2%. Leakage is less than O.lmA
(lower than established ANSI limits!)
For your safety, our isolated power sources are
protected with thermal overload devices and
grounded metal cases.

VIZ has 9 Isolated AC Power Sources in all; no
one else offers you more! Simply put, VIZ is
the Isolation Source!
Electro '85 - Booth 3114 • EOS '85 • Booth 013

ISOLATED AC POWER
SOURCES

VIZ WP-3D Isolated Power Source!
Monnor ISO-V-AC "
*SA max current;

650 VA max power
*Two large, color coded
taut band meters

*Leakage tester with alarm
*Output relay protected

with manual reset
*Overload LED indicator
*Two grounded AC outlets

lkAlw~ inUEquipl11fJ'fC
VIZTEST EQUIPMENT dMslon of VIZ Manufocturlng Co..
335 E. PRICE STREET. PHIlADELPHIA. PA 19144
2151844-2626 TLX: 7'1)-670-2626 800/523-3696
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static RAM that we'll be using for
storage) has eight address pins
and four data inputs, we 'll need
three latches to handle the job.
You can get l C's that are 4-bit
latches, but a "neater" way is to
.use a 4508. It's a 24-pin IC that is
really two 4-bit hold-and-follow
latches in one package. By using
that IC, we'll only need two 4508's
and have one latch left over for any
brainstorms we might come up
with in the future.

The easiest way to sequence
things is to use a 4017binary coun
ter, an IC you should be really fa
miliarwith by now. We spent some
time discussing that IC in
November and December, 1983.
Now that we have the cast of
characters for this portion of the
circuit, let's put them together and
see how they fit into our design.

How it works
Figure 2 is a schematic of the

circuit we'll use to sequence the
binary in information from the
keyboard encoder that we built
last month. It consists of a 4017
counter/driver and two 4508 dual
4-bit latches. (If you're wondering
about the parts numbering, I'm
keeping things in line with last
month's circuit to avoid con
fusion.)

The action of the 4017 is (or
should be) self explanatory. One
thing that does deserve a bit of
attention, however, is the way the
clocking is being done. The 4017
sequences on the positive going
(ground to +V) half of the incom
ing clock pulse.

Note that the four data lines
(0-3) of the 4017 are connected to
the STROBE inputs of the latches.
That is done to sequentially enable
each latch. Also notice that the
DISABLE pins of each latch is tied to
ground: That means that the out
puts of the 4508's are permanently
enabled. However, there is no data
output unless the strobe input is
high.

The 4508 can provide a three
state output, but there is no need
for it because there's no common
output-bus. Each latch will be used
to control different parts of the
memory and will, therefore , be
connected to different pins. (But
keep the three-state option in
mind because many applications
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Learn micro-processing with the new

MICRO"PROFESSOR IP

Studen ts , engineers or technicians
u pgrade your micro-processing skills
with th e new Micro-Professor IP.

T he MPF-IP features:
• extensive softw are suppo rt
• more built-in memor y
• improved keyboard
• larger display

Three tuto rial guides help cover all
capabilities. The ideal trai ning tool!
MPF-IP will deliver you int o the grow ing
world of micr o-pro cessing . In vest now!

Plus-FREE GIFT Only $179.95
o Check this box for FREE~
2·80 Microprocessor ~'
Programmi ng and
Inter facing textbook when
you order within 7 day . . Dept. RE0485
S12.95 value . (Include 14803 N .E. 40t h
S5.00 po.tage &: ' Redmond , WA 980 52
handhn.\l)

for immediate act ion call TOLL FREE:

1..800426..1044-
Full mone y back guarantee . ~ ffi
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DISCRAMBLIR PARTS
We stocktheexact partsand PC Board for Radio
Electronic's February A:rticleonbuildingyourown

Cable TV Descrambler.

#701 PARTS PACKAGE $29.95
Includes all theoriqinal resistors, capacitors, diodes,
transistors, integrated circuits, coils andIF trans

formers (BKAN·K5552AXX).

#7 02 PC BOARD $12.95
Original etched & drilled silk-screened PC Board used

in thearticle.

#704 AC ADAPTOR $12.95
(14 volts DC @ 285MA)

Both #701 a: #702 $39.00

FREE" R.prtnl ofRlllio EllClronlQ Anl;l.
on BuildIng YDur OWl Clbl.TV DIWI bier wl~II' purdlul .

Add $4.00POIlIgt & HlndUng

TOLL FREE
1-800-227 8529 (Orders Only)

1-617-339-5372 (Informatio n)

J.1d
ELECTRoniCS,Inc•
~ P.O. Box 800 •
... Mansfie ld, MA 02048
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require that feature, which is not
found on all latches.)

When power is turned on , all
four latche s are cleared by the R-C
pu lse generated by R3 and C2.
Also at turn-on, pin 3 (output "0")
of the 4017 goes high and enab les
the inputs of the first latch. The
circuit then sits there and waits pa
tiently for you to press a key on the
keyboard . In other words , any
data presented to t he input of IC5
a w ill now be t ransferred to its out 
put.

When a key is pressed , encoded
data enters IC5-a and is passed on
to its outputs (w hich is con nected
to 4 address inputs on t he 5101
CMOS static RAM). At the same
time, the strobe li ne goes from
high to low and remains in that
state so long as the switch is he ld
down .

After the key is re leased, th e
strobe line returns to the high
state and the 4017 advances by one
count. That disab les the first latch
(IC5-a) and enab les IC5-b, the next
latch in the chain. The same action
is repeated for each success ive
latch .

When putting the ci rcuit to 
gether (and yo u should), note that
the 4017 counts on the release of
the sw it ch rather tha n on t he
pressing of the switch . You cou ld
make things happen when the key
is first pre ssed if you want, but it
would take a bit more hardware
and, qu ite honestly, I can't thi nk of
one reason fo r doing things that
way.

When data comes off the key
board , the y are seq u e n t ia l l y
stored in each latch automatically.
Now, automation is a wonderful
thing, but there are times when
you want a little more control. In
our case, automation means that
there 's no way to go back . Put an
other way, if you hitthe wrong key,
there's no way to correct it. That 's
the penalty you pay for not design
ing things to work with an "enter"
key.

If you feel that you 'd like to be
able to go back, or you want to
actually strobe the data into the
latch separately, all you have to do
is put a clear switch into the cir
cuit, o r clock the 401 7 with a sepa
rate switch . How to go about
doing such things is a good exer
cise to see if you really have a clear

un derstand ing of al l t he t h ings
we've done so far. Design it yo ur
self and try it out. As for me, I'm all
in favor of automation.

When you add extra featu res to
the ci rcu it, keep in mind all the
des ign ru les we've d iscussed .
Write everything down, fro m the
cr iteria to t he actual hardware
you 're putti ng in the circuit. As I
said before, bad habi ts are hard to
break, and any ci rcui ts designed
with bad habi ts have away of goi ng
up in smoke!

You'll notice that we have an ex
tra latch left over. Since all we're
hand ling is fo ur data-bits and eight
address-bi ts, the last latch seems
to be an un avoi dabl e waste of
hardware. Why not pu t in some
brain burning time unt il next t ime;
see if you can think of some use for
it? I've already got something slick
in mind-how abo ut yo u?

Feedback
Before we end t his mont h's di s

cussion, the re's a piece of impo r
tant business that requi res imme
diate atte nt ion. I tho ught that I'd
taken care of it some time ago, bu t
it seems that it needs a little bit of
clearing up and now 's as good a
t ime as any.

I ' ve received several l etters
lately that contain mo re o r less the
same comment. Severa l of yo u
have said, " I like what yo u' re doing
but" (fo llowed by) : " I know a way
to do it better;" " I know a way to
do it easie r;" " I can do it w it h
fewer parts;" "My way uses a lot
less power," and other such state
ments.

I guess there's some co nf usio n
abo ut w hat you're supposed to get
from this co lumn. There are many
schematics of workable circuits
drawn and explained here, but the
po int of them isn'tto co mpi le a list
of construction projects o r, fo r that
matter, anythi ng li ke t he so rt of
th ing you 'd see in the many books
dealing with the 555 t imer.

If you look over some of ou r past
discussions, li ke the ones on the
4018, which began in January,1984,
you'l l realize the re's much mo re to
it than just figuring out how to
generate sinewaves. After all, our
final circu it on ly had a handful of
parts and was far sho rt of w hat is
needed for any really serious au
dio measurements . Not on ly that,
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For many years, the Heathkit cata
log has been a guide to new, excit
ing kit products for people like you
to build. To enjoy. Learn from. And
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What sets this catalog apart is
its range of high quality prod-

ucts and accurate informa
tion on every product.

Over 450 interesting
items - Computer

hardware and soft
ware. Robots. Preci

sion test instru
ments. Computer

ized weather
lnstruments e

Solar hot water.
Automotive and

home energy
products.

Security de
vices. Color

TVs • Video re
corders, cameras

and acces
sories • Stereo

components
• Amateur radio gear

• Electronics courses
leading from basic

electronics to high tech.

[J
1

Address _

Zip _

City State _

Name _

HERO~

Robot

A subsidiary of Zenith Electronics Corporation CL-777C
L J

r------------------------,
Heath Company, Dept. 020-282
Benton Harbor, Michigan 49022

Please send me the latest Heathkit Catalog Free.

. Heath
C'0 n 1t:' ..,,: n \

Send NOW
for your

FREE
Heathkit
Catalog

Triple-Trace '7"'iii~:..J
Oscilloscope ,"

Computerized
Weather Station

.- .-" '~ ---~
-- -.;.._--

With Heathkit, you'll dis
cover a special pride of ac
complishment by creating
hand-built quality that is
uniquely yours.
You'll build your kit
with confidence too, know
ing you're backed by our
simple promise, "We won't
let you fall:'
If you don't have the latest
Heathkit Catalog, the whole
family is missing some
thing great.

Heathkit
S

~~

Microprocessor I I
Trainer & Course I I -

fainOIiS
hi htech catalog

More than just a catalog,
a trustworthy guideto

what'snewin computers
andelectronics.

but we spent three months or so
putting it to gether!

Once and for all, let me state
what I thought was' obvious: The
point of these discussions is not to
show you how to build anything in
particular, but merely to show you
how to build anything in general.
More often than not, the reason
what works out well on paper falls
apart in practice is because the ap
proach to the project is wrong!

Getting something from
brainstorm to breadboard must be
done in a rigorous, systematic way,
or the chances of success are just
about non-existent . Listing design
criteria and flowcharting the initial
idea are as important to the final
design as deciding how long the
power cord should be. Without a
scientific , well documented ap
proach to the problem, you might
as well forget the whole thing and
take up stamp collecting .

Besides emphasizing the meth
od of design, I've tried to pick
areas that interest me and, I hope,
you as well. Using neglected lC's
and coming up with the "bare
bones" of useful circuits is only a
side benefit. The main benefit is to
show how any design problem is
handled ...... in a very structured,
step-by-step way.

Bad habits will do you in every
time . Not keeping notes and a list
ings of what you started out to do,
are doing, and expect to wind up
with is a guaranteed way to screw
yourself up. Breadboards have a
really nasty habit of turning into a
" rat's nest" of wi res with parts ,
placed on the board as you think
about adding them.

Imagine getting a working ,
breadboarded version of some cir
cuit and then being forced to leave
it alone for a couple of weeks.
When you finally get back to it,
figuring out which wires go where,
and whycertain parts were used, is
just about impossible unless you
have taken good notes.

I'm sure that many of you out
there can figure out better, sim
pler, or less power-hungry circuits
than the ones finally developed
here. In fact, I'd be surprised if you
couldn't , and somewhat disap
pointed if you didn't. Remember
Grossblatt's Fifth Law: There's al
ways a better way! R-E
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ANTIQUE
RADIOS
Restoring antique radios

PREVIOUSLY, WE STEPPED BACKWARD IN

t ime a half century or so, and saw
t hat what was t hen new tech
nology has today become an in
triguing hobby. It's perhaps a new
adventure for the modern com
puter genius, but it 's a return of
old memories for t he more mature
radio and TV servicemen, or hob
byist. No matter what category you
fall into, the object ive remai ns the
same-to make that old radio look
and work like new.

Once you've discovered that o ld
treasure and taken it home, you 'll
want to set it up in the liv ing room
for all to see. That 's when the
temptation to plug it in and see if it
works sets in. But there are a few
thi ngs that sho uld be taken care of
f irst!

Preparation for restoration
The first you shou ld do is set the

unit outside your hou se or shop,
so that it can be cleaned and fumi
gated-yes, fumigated. Any item
that has been just lying around
do rmant-who knows where-for
ove r 30 years should be cleaned
before be ing brought into your
home or shop.

Du ring that preliminary clean 
ing, take care not to destroy any
valuable information . Things li ke
tube d iagrams, schematics, and
model numbers can be lost for
ever because of carelessness . Its a
good idea to cover anyth ing that
you may want to keep.

t5 The unit should be treated with
z insecticide inside and under the
~ cabinet, but try not to spray theo speaker cone. After that, it should
~ be covered for a few days to pro
6 tect it from the weather and left
~ outside to venti late. (Have you
a: ever smel led one of those old

88

FIG.3

units after it has been sitting in a
damp basement for a while?)
Once done, you can brush out the
loose dirt and "anything else" you
might find . Your radio should now
be presentable enough to go into
the house .

Once the set is reaso nab ly
clean, you sho uld be able to see
any obvio us defects; fo r instance,
there may be cracks or scratches in
the wood . Also, make sure that
there aren't any tube sockets w it h
out tubes or tubes in the w rong
sockets .

Any wires sticking out of a hole
in the chassis shou ld be suspect to
you . Also make sure that the big
dyna mic speaker i s i n p lace,
tho ugh that's something that
should have checked out before
buying the set.

As when wo rk ing w it h any ot her
electr ica l or e lectronic devi ce ,
your own safety should be of pri 
mary concern. Many 40 to 50 year
o ld rad ios may not have thei r or igi
nal circuitry. Mod ificat ions in the
set can be extremely hazardous, as
can miss ing knobs, or frayed
wires .

If the set is miss ing a knob and
you do n' t have a spare, at least
wrap some tape around the shaft
before plugging the set in . Frayed
power cords are also potent ially
dangerous.

Until a few simp le tests are
made, it's best not to touch any
conductive part of the uni t once
it's p lugged in. That includ es chas
sis bolts (see Fig. 1), wh ich wi l l
probably be sticking out from the
bottom of the cabinet.

Besides the shock hazards, the
early radio serv iceman often suf 
fered painful burns from hot (tem
peraturewise) components . Many
old radios had large wire-wound
tapped resisto rs sticki ng stra ight
up on the chassis, as shown in Fig.
2, which were so placed to dissi 
pate heat through the back of the
cabinet.

Those resistors were abo ut as in-
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BARE-HANDS TUNABLE
"NO TOOLS NEEDED"
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trois can contribute to a no-signal
condition or excessive hum. Some
of the smaller "budget-priced"
sets produced during that era may
not include extra features.

Those budget sets, like the one
shown in Fig. 3, were designed to
make it possible for almost every
one to own a radio during the de
pression era (1930's). While the
chassis in those sets were ade
quate, the cabinets that the units
were housed in didn't seem to
hold up as well as their console
counterparts. That might be the
reason why old console-model ra
dios seem easier to come by today
than the smaller types, If you do
find one ofthe smaller units, you'll
need to have a little more patience
when restoring the cabinet.

Before closing, we have an an
nouncement to make. If you have
old radio parts and/or information
that you'd like to share, or perhaps
are in need of the same, write to
this column and let us know. We'll
do au r best to match up those that
need with those that have some
thing to share. - 'R-E

- [ /
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hum-hear some music (or
something) through that old elec
tro-dynamic loudspeaker. If not,
try feeding a quick signal to the
unitthrough a grid capacitor orthe
antenna terminal. For the best sig
nals, check that the band switch
isn't tuned to one of the shortwave
frequencies.

Also, some old radios have sepa
rate volume controls and power
switches. Make sure power is
turned on and the volume control
is turned all the way up. Despite
the massive size and tube comple
ment, many radios won't play
without an external antenna (one
that's outside the set, not neces
sarily outside the house). Any
short piece of wire, makes a fine
temporary antenna. You don't
have to be authentic and go out
the window and across the roof (as
was necessary in times past).

In the 1930's, some manufac
turers went all out to include spe
cial features in their radios. Multi
bands, treble and bass controls,
and tuning eyes can be found on
many old radios, Any of those con-

the-way as they could be, and
there was no way to stick your
hand into the cabinet without
being burned. The old rectifier
tubes were also favorite "get
burned-on" components. Most
other components in radios, in
cluding the power transformer,
shouldn't get hot enough to cause

-injury. If they are excessively hot,
the parts are either shorted or in a
faulty circuit.

Turning it on
Before plugging in a strange old

radio, it's usually best to turn the
power switch on. Then you can
plug the line cord into a receptacle
momentarily and not have to phys
ically touch the set. If the panel
light comes on when the set is
plugged in, approach it cautiously,
making sure the set is positioned
so that you can look into the back
of the cabinet to see the chassis.

If there is any smoke or a strange
smell coming from the unit, un
plug it immediately. All those who
are experienced in electronics are
familiar with the different odors
emitted by various smoldering
components. Find out where the
smoke or smell is coming from and
don't plug the radio back in before
you've corrected the problem. If
you do, you may burn up a compo
nent that's difficult to replace.

Further, if when the set is turned
on you get no audio, there should
at least be a slight audible hum
coming from the speaker. If the
hum is objectionable (excessively
loud) or non existent, you have a
problem. (The individual prob
lems will be discussed in a future
article.) No hum at all may not be
as serious as an objectionable
hum.

If the power supply seems to be
working and there is no hum,
check the speaker wires. Also
check to make sure that the speak
er is not unplugged. Even a
damaged speaker with a torn cone
and an off-center voice coil should
emit some kind of sound . Check
all wires going to the speaker ar
ray. That could be anywhere from
two wires on up, depending on
how many other components are
mounted to or near the speaker.

With all the tubes and panel
lamps lighted, you should
provided there is also a slight
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Some "new" developments
JACK DARR

FIG.l

use a scope to look at the input
and output signals. If they are the
same, everything is fine.

ROLLING, UNDERSIZED PICTURE

On a Gf 19YA I replaced the hori
zontal output transistor and the
flyback. When I finally got a picture,
it was undersized and rolled inter
mittently. The voltage coming out of

cess, the TV sound carrier is
picked off at the video detector, as
usual. The 4.5 MHz carrier is then
fed to a buffer stage to build it up a
little, then on to the FM detector,
and, finally, to the stereo decoder
module. The process of detection
seems to be identical to that used
in FM stereo, with a pilot carrier to
help in the separation.

There doesn't seem to be any
thing new or radical in the de
coder, and the servicing of which
should be just as easy as any FM
stereo system. That is, check for
the presence of the pilot signal,
and the two (L and R) outputs.
Most of the circuitry is contained
within lC's, so troubleshooting
will mainly consist of seeing that
the inputs and the outputs to all of
the lC's is correct.

Be that as it may, it looks as if TV
stereo sound has finally arrived,
after years of complaining about
the quality of TV sound. The new
audio circuits should not be diffi
cult to service, once you get used
to the slightly different frequen
cies used. And, thank goodness,
no new equipment will be needed
for troubleshooting and servicing
stereo TV's. R-E

SERVICE
QUESTIONS

7V1'.1'
HORIZONTAL
OUTPUT

R

R

+7.1V (lSOLATEO)

IC469
OPTOCOUPLER 5r---- --..,

..........Mr-..-..:..;11----. I
~ ~ I

I
I
I

.-J
6 4

R

+12V

12V1'-1'
HORIZONTAL
INPUT

Stereo TV
Now let's get to something that

really seems to be new. That is ster
eo TV sound. But stereo sound is
not really new, and stereo TV
sound is basically just the same as
the stereo FM we have been work
ing on for a long time. The sound
carrier, at 4.5 Mhz, carries the L+ R
signal, as well as the pilot carrier
for use in demodulation. It just
that we are not used to seeing the
circuitry in a TV chassis.

One new wrinkle that has been
added is SAP, or Separate Audio
Program. That can be used to
provide a channel of "alternate"
audio programming. It can be
used to provide a second language
sound track for a program, or for
audio programming that has
nothing at all to do with the video
programming.

As to the stereo decoding pro-

LOOK AT ONE OF THE NEWER SETS ON

the market and you'll find lots of
new circuits and devices, but
you'll also find "new" circuits and
devices that are merely redesigned
old ones. One such device is an
optocoupler. The first ones were
pretty bulky; they used a pilot
lamp and a selenium photoelectric
cell located at opposite ends of a
tube about 3 inches long and half
an inch in diameter. When the pi
lot lamp was on, it generated a sig
nal in the selenium cell.

The early optocouplers were
fairly bulky, and were not too good
when it came to frequency re
sponse. Those devices have been
refined and miniaturized now. The
newer ones are made in an IC
package and use a LED as the light
source and a phototransistor as
the photoelectric cell. They are
also more useful at higher fre
quencies.

With those devices, the isola
tion between input and output is
extremely good. So, they are used
in several new sets to couple the
horizontal drive signal to the out
put stage. They are also used to
isolate the two grounds-the AC
ground of the line-connected DC
power supply, and the signal
ground of the rest of the circuitry.

Figure 1 shows the optocoupler
used in a Sylvannia chassis. In that
circuit you can see the two
grounds. The emitter of the driver
transistor is the power-supply
ground. The other ground in the
circuit is the signal ground and is
isolated from the other ground in
the circuit.

Testing an optocoupler for
proper operation is simple. Just
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SEE THE LATEST
HIGH TECH OLOGY SOLDERING
TECHNI DES DEMONSTRATED

ON IDEOCASSETTE!
Keep up to date with the newest techniques for soldering integrated

circuits and chip!components with this 15-minute, information-packed video
cassette prepared by the Electronic Industries Association/Consumer
Electronics Group.

Produced under the supervision of professional electronics technicians and
engineers from leading electronics manufacturers, the tape focuses up close
on actual work bench situations. It shows you the latest tools and equipment ...
and step-by-step it demonstrates proper soldering techniques, showing you
how to work more quickly, safely and efficiently while servicing even the
most sensitive electronics products.

Produced by EIAICEG as a service to the industry, the tape is
available for only $15-one of the best investments you can
make to stay on top in your own work or to train others in
the rapidly changing electronics field.

Send in the coupon for your cassette today to
EIA/Consumer Electronics Group
Dept. PS, P.O. Box 19100
Washington, D.C. 20036

Make check or money order payable to
Eledronlc Industries Association.

Please Send Me
The EIA/CEG
High Technology .
Soldering Tape @ $15 prepaid.

ZIPSTATECITY

STREET

NAME

COMPANY

roTALI QUANTITY I 1_$-----,...J
DVHS FORMAT

o BETA FORMAT
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Learn at home in spare time.

No previous e~!erleiuvl \

:'>0cos tlv Schoo l. :-;0co mmuting to cla ss. I he Or iginal
Ho me-S't ud v course that prepares you for the FCC
Rad iote lephone license exa m in yo ur spa re time! An
FC C Govern me nt license is vo ur " ticke t" to thousands
of exc it ing j obs in Comm~ n ica t io ns . Radi o & TV .
Mobil e two-wav, Microwa ve. Computers. Rad ar . Aero
space a nd more. You don 't need a co llege degree to
qualify, but yo u do need an FCC License. No need to
quit your job or go to school! You learn how to pass
t he FCC Licen se exa m at hom e at yo ur own pace with
th is easy-to-u nders tan d . pr oven co urse . It' s easy . fast
a nd low cost ! GUARA~TEED PASS You get you r
FCC License or mone y refu nd ed . Wr ite for free deta il>.
Soon vou co uld be on vour way to bei ng one of the
highest workers in the electro nics field. Send lor FREE
lacts now. MAIL COUPON TODAY!r----------------------,

• I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept. 90 I
I P.O. Box 2223. San Francisco. CA 94126 I
I Rush FREE lacts on how I can get my FCC License I
I in spare time . No obligation. No salesman will call . I

I NAME :
I ADDRESS I
I CITY STATE-ZIP__ JL _

CAN/AM SATELLITE
TV DESCRAMBLER

Works on Everything

Fully Assembled & Tested

No Internal Connections
to Receiver

Works on both American
& Canadian Birds

For Use with TVRO's
Only

Modulator Installed,
Baseband Output

Optional

$395.00

Tampa Electronic
Supply

9207 N. 14th St.
Tampa, FL 33612

(813)933-5795
CIRCLE 257 ON FREE INFORMATION CARD

the power supply is low. How can I
isolate problems in the scan supply?
What can I look for?-':"'D.D., Hunt
ington, WV

Your trouble is not in the scan
supply, but in the low-voltage sup
ply. You are getting 95 volts where
you should be getting 140 volts. I
have a strong feeling that C904A,
the input filter, is open.

SNOWY PICTURE
An RCA CTC-43A that I'm work

ing on has snow in the picture. The
RF-AGC control has some effect, but
not much. I checked all resistors in
the RFAmp. and AGC circuits to no
avail.-R.C., La Crosse, WI

Of course, you realize that a
weak RF amp, 20S4,would give you
snow, and of course , .because it 's
an expensive little bugger, you
don 't want to go out and buy one
just on a hunch. Hook an external
DC supply to the AGC post on the
tuner. Sweep up and down the op
erational voltage by a volt or two. If
you cannot get rid of the snow, you
have tuner trouble. If you do get
rid of it, then go back to the AGC
circuit to find out why it is not
doing automatically what you can
do manually.

BLOWING FUSE

On a Samsung TV, I replaced the
open .8 amp fuse which blew againa
week later. All components in the
power supply checked good. Do you
think something might be breaking
down under load?-.G.S., Phila
delphia, PA

Sure , but it's not an easy thing to
find until it breaks down for keeps.
On the other hand, you might
have one of those borderline cases
in which the fuse is simply under
rated. I am strictly opposed to
playing around with circuit de
signs, but raising the fuse value by
0.2 amp to a 1 amp will give you
that extra edge without compro
mising safety. If the new fuse
blows again, then all doubt about
breakdown will be removed . R-E

HOT flYBACK
The 6}f6 current in this set is nor

mal at 210 mil/amps. I have a good
picture with good brightness and no
picture shrinking. Yet, the flyback
transformer runs hot to touch after
30 minutes ofoperation. What could
cause this?-v'G. I, Phil/ippines

In every instance that I can re
member, a hot flyback meant a de
fective flyback, and that usually
also meant shrinking picture,
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. Myad
vice to you is to do nothing for
now. Just observe. If the flyback is
indeed on the way out, you'll
know it soon enough. However, if
nothing further happens, you are
mis-diagnosing.

REPAIRING VCR's
With the proliferation of VCR's in

the home, there seems to be a real
opportunity growing. In your opin
ion, what equipment is basic in VCR
servicing?-).}., Haddon Heights, N}

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.

SLOW GUNS

We are having a problem with an
old Fleetwood color set that 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
blue guns. Picture and color are oth
erwise perfect. We've checked every
part in the RGBcircuit, 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. You r 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. R-E
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Ask for our FREE Catalog .

IDiA Electronics, Inc.

Our VOCODER with 8 bands of reso lut ion
makes electronic instruments speak with
remarkab le intelligibi lity. Features by-pass
select , mic signal mix , noise reduction ,
sibilance enhancement, hillo gain option ,
fuzz opt ion , mono/stereo select and more,
Requ ires a +/-15v . DC supp ly
@ + / - 75ma. Our easy to assemb le kit , is
only $99.95 plus $3 shipping . Other special
effects kits include, Reverb, l imiters, EQ,
Hyperflange & Chorus , Quadra fuzz, syn
chronizers and more.

Dept R 1020 W. Wilshire ., Okla City, OK 73116 cD
inquiries (405) 843-9626 co

orders (800) 654-8657 ()l
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FIG. 8-THE REAL-TIME AUDIO ANALYZER as
seen from the front. It is very clean In ap
pearance and will look right at home with your
stereo system.

ter the line. Repeat the process for all of
the LED's that are too low, lowest octaves
first, until all that is remaining is a straight
line and LED's that are too high .
• The procedure is again repeated for the
high LED's, beginning with the lower oc
taves. The resistors removed for the high
LED's are to be replaced with 520K cal
ibrating resistors ,

To re-iterate, the steps are to: a) Find
the lowest octave that has a LED too low.
b) Find the resistor number for that oc
tave. c) Replace that resistor with a 430K
calibrating resistor , d) Readjust level con
trol for straightest line. e) Repeat until
only straightest line with LED's too high
remain. f) Find the lowest octave that has a
LED too high. g) Replace that resistor
with a 520K ohm calibrating resistor. h)
Readjust level control for straightest line .
i) Repeat until only a horizontal straight
line of LED's is visible .

The audio analyzer is now calibrated.
The calibration resistors can now be sol
dered in place and the leads clipped to
proper length.

The addition of the real-time analyzer
to a stereo system, PA, or recording con
sole allows you to see what you're hearing
(or what you're not hearing). It can be
used as a tool when taping (to match tapes
with the original source, or to discover the
playback characteristics of a tape ma
chine). As it reveals the spectral content of
the music played it can be enjoyed as an
educational , entertaining, and colorful
display. R-E

Resistor
R99
R97
R95
R93
R91
R101
R103
R105
R109

TABLE 1

Octave
31.5
62
125
250
500
1K
2K
4K
BK

continued from page 47

board mounted, the depth of the switch
and potentiometer will determine the
length of the standoffs you'll require . If
you use very low-profile parts for that sec
tion, you'll be able to bolt the circuit
board very close to the faceplate. That will
give excellent visibility to the LED's. A
red plastic filter may be glued on the back
of the window for a professionally
finished display.

Calibrating the analyzer
The following resistors should be

placed in position but not soldered: R91,
R93, R95, R97, R99, RIOI, R103, RI05
and R109. To calibrate the analyzer:
• The unit should be powered up with the
selector switch in the oscillator-output
position (AUX). That will display the os
cillator output.
• The LEVEL potentiometer, RIl3, should
be adjusted until the LED's make the
straightest possible horizontal line with
one LED lit per octave , The level should
be played up and down until the straightest
line is achieved.
• It is normal for some of the LEO's to be
higher or lower than what is desired .
• Table I lists the resistors for each re
spective octave. Using the chart, replace
the resistor for the lowest octave that has a
LED too low with a 430K calibrating re
sistor. Be sure to remove power from the
unit anyting you replace resistors!
• Readjust the level control for the
straightest possible line . Since all of these
parts are interactive, each change may al-

SPECTRUM ANALYZER

FIG. 7-THE COMPLETED ANALYZER, mounted in a 19-inch rack cabinet. Since most of the compo
nents 'are mounted on the circuit board, there is a lot of room inside the cabinet.
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SYNC SEPARATOR

should see a DC level of about 2.5 volts
with all of the sync-pulse tips lining up at
that level.

Set the DEL AY control and BIAS trimmer
potentiometer R9 fully counterclockwise.
Remove the clamped video from the input
to the scope and observe the signal at pin 2
of IC3. Slowly adjust R9 until you see a
clean , .negative-going pulse appro x
imately 200 microseconds wide .

Next set R21 fully clockwise and ob
serve the trigger output. Here you should
see a positive-going pulse 100 microse
conds wide. Adjust the amplitude of that
pulse with R21 to a level compatible with
the external-tri gger input of your scope .
(That's usually about 5 volts peak.)

Applications
To use the unit , apply a video signal to

the input. Connect the CLA MPED VIDEO

output to the vertical input of the os
cilloscope, set the SYNC switch to the ap
propriate po larity, and connect the
TRIGGER OUTPUT to the external-trigger
input of your oscilloscope . Adjust the
scope 's trigger level control for reliable
triggering.

You should now see a clamped video
waveform on the screen . By adjusting the
delay control, you should be able to move
the display to any part of the waveform
you desire. The display can be expanded
as much as you like by simply increasing
the sweep rate of the timebase .

When powered up, the circuit will lock
on to one or the other of the two fields in a
random manner. In order to observe the
other field simply flip the SY NC switch to
the opposite position and back again. Do
that until the desired field is locked in.
(Flipping the switch disrupts the opera
tion of the sync separator, allowing the
circuit again to random ly select a field to
lock onto .)

If your oscilloscope is a dual-trace
model with an "alternate" mode, you can
display both the odd and even fields at the
same time. Replace RI8 with a 220-ohm .
resistor to reduce IC4's minimum delay
time to zero . That will allow the vertical
pulse of each consecuti ve field to trigger
the scope instead of every other field. If,
for example , the vertical pulse of field 1
triggers channel I of the scope , it will be
displayed on channel l. The next trigger
pulse will trigger the alternate scope chan
nel (2) and field 2 will be displayed on
channel 2.

A display of that type allows you to see
the half-line offset between the two fields.
It also allows you to compare the VITS
waveforms that normally ride on lines 17
and 18 of both fields. (VITS stands for
Vertical Interval Test Signal. ) See if you
can find VITS's on a local TV signal. R·E
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KEPRO CIRCUIT SVSTEMS, INC.
630 Axmlnlster Drive ., Fenton, MO 63026-2992

In MO 314-343-1630 Toll Free 800-325-3878

At Home Professional Quality
Fine Line PCB's.

Introducing an easy, inexpensive , step by
step method for the home production of pro
fessional quality printed circuit boards without
a major equipment investment-KeproClad,
by Kepro, makers of quality industr ial equip
ment and supplies. KeproClad was designed
for the home user who needs professional
results with:

A Simple Circuit Board;
Use KeproClad unsensit ized copper
clads. These boards come in 2 popular
sizes with 1 sided foil, a marking pen,
all for a suggested retail price as low as
$3.50 .
A Fine Line Detailed Board;
Use KeproClad photosensit ized cop
perclads. Availab le in 2 sizes with 1 or
2 sided foil. These copperclads use the
latest technology of negative acting dry
film photoresist . This materia l is rug·
ged, yet holds extremely fine detail. It
comes with a premeasured amount of
developer and sells for as little as $3.90
(suggested retail) .

Other KeproClad products such as a photo
reversal kit for making negative film, etch, tin
plating solution and photoflood lamps are all
available at your local distributor. (For the
distributor nearest you, call or write :
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Save! If payment, plus your state's sales tax. accompanies your order, Prentice
Hall pays all postage and handling charges. Same 15-day return privilege, full
refund guaranteed.

To receive your FREE 15-day trial copies, mail this coupon to: PREN
TICE-HALL, INC., Book Distribution Center, Route 59 at Brook Hill
Drive, West Nyack, New York 10995

Dept. I D-CGMV-JW(3)
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New, 1985 circuit and section approach guarantees
successful BETA and VHS VCR repair and

maintenance!

o COMPLETE GUIDE, TO LASER VIDEODISC
PLAYER TROUBLESHOOTING AND REPAIR, by
John Lenk, pub. Jan . '85 , 336 pp. , 224 illu s., 6 x 9"
(16081-2) $28.95
This practical guide gives you extensive fix-it coverage of the two most
popular types of home entertainment VDP's-Laser Vision and both
the old and the new models of Capacitance Electronic Disc. Plus,
manufacturers recommendations from Hitachi, Magnavox, Sylvania,
Sanyo and Sony greatly ease troubleshooting, with helpful hints on
interpreting service literature, analyzing trouble symptoms, performing
checkout procedures, isolating the trouble to a circuit, and more!

o COMPLETE GUIDE TO MODERN
TROUBLESHOOTING AND REPAIR, by
Lenk, pub. Feb. ' 85, 288 pp ., 199 illus. , 6
(16035-8) $24.95
Here's your time and money-saving guide to foolproof servicing and
trouble-shooting techniques for the older and the latest VCR's. Jam
packed with proven, hands-on tips, practical troubleshooting methods
and lOO's of handy, time-saving diagrams, this all new for '85 guide,
with its structured, logical approach to troubleshooting ensures time
saving, effective VCR repair and maintenance.
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(J)
C>
Z
~
f
C>
W
..J
W

o
is«
a:

94



MARKET CENTER

C LASSIF IED AD O R D E R FORM

To run your own classif ied ad, put one word on each of the lines below and send this form along with your check to:

Radio·Electronics Classified Ads, 200 Park Avenue South, N .Y., N.Y. 10003

PLEASE IN DI C ATE in which cate gory of class if ied ad verti sing you w is h yo u r ad to appear. Fo r
special headings, there is a su rcharge of $20.00.
( ) Plans/Ki t s ( ) Bus iness O pportun ities ( ) For Sale
( ) Education/Instructi on ( ) Wanted ( ) Sa te ll ite Tel evis ion
( )

Special C ategory: $20 .00

PLEASE PRINT EACH WORD SEPARATELY, IN B LOCK LETTERS.
(No refunds o r cerd its for typesetting erro rs can be mad e unless you c lerly pr int or type yo ur
copy.) Rates indicat e d are for sta nd a rd style c lassified ads o n ly. See below for addit ional
charges for special ads. Min imum : 15 words.

1 2 3 4 5

6 7 8 9 10

-------
11 12 13 14 15 ($3 7 .50)

16 ($ 40.00) 17 ($4 2. 50) 18 ($45.00) 19 ($47.50) 20 ($50 .00 )

2 1 ($52 .5 0 ) 22 ($55 .0 0) 23 ($ 57.50) 24 ($ 60 .00) 25 ($ 62 .50)

2 6 ($ 6 5 .00) 27 ($ 67 .5 0) 28 ($70.0 0 ) 29 ($72 .50) 30 ($75.00)

3 1 ($ 77.50 ) 32 ($88.0 0 ) 33 ($82.50) 34 ($85 .00) 35 ($87 .5 0)

We acce pt MasterCard and Visa for payment of orders . If you wish to use your credit card to pay for your ad fill
in the following addit iona l inform ation (Sor ry, no telephone orders can be accepted.):

Card Numbe r Expiration Date

Sig nature

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WIL L NOT BE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: (for firms or indiv iduals offerin~ commercial products or services)
$2.50 per wo rd prepaid (no cha rge for zip code) ...MINIMUM 15 WO OS. 5% discount for same ad in 6
issu es ; 10% disco unt for same ad in 12 issues within one year; if prepaid. NON·COMMERCIAL RATE: (for
ind ividua is who want to buy or seil a personal item) $2.00 per word , prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Add itional bo ld face (not availab le as ail caps) 50C
per word additional (20% gremiUm). Entire ad in boldface, add 20% premium to tota l price. TINT
SCREEN BEHIND ENTIRE 0 : add 25% premium to tota l price . TINT SCREEN BEHIND ENTIRE AD
PLUS ALL BOLD FACE AD : add 45% ~remium to total price . EXPANDED TYPE AD: $3.75 per word
~re~aid . Ail other items same as for STA DARD COMM ERC IAL RATE. TINT SCREEN BEH IND ENTIRE

X ANDED TYPE AD : add 25% ~remium to total price . TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FAC AD : add 45% premium to total price . DISPLAY ADS: 1" x 2Y4'-
$270.00 ; 2" x 2Y4-$540.00;3" x 2Y4'- $810.00. General Infor mat ion : Frequenc~ rates and precayment
discounts are available . ALL COPY SUJECT TO PUB LISHERS APPROVAL. ADV RTiSEMENT USING
P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH
PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 15th of the third month
preceding the date of the issue. (i.e., Aug ust issue copy must be received by May 15th). Whe n normal closi ng
date fail s on Saturday, Sunday or Holiday, issu e closes on prece ding work ing day.

PLANS AND KITS
PRINTED·clrcul t board s. Quick prototypes, pro
du ctio n, design , refl ow so lder. Se nd print or
description for quote to KIT CIRCUITS, Box 235 ,
Clawso n, MI 48017.

FREE cata log, 99-cent k its-audio, video, TV ,
compute r part s. ALLKIT , 434 West 4th Street, West
Islip, NY 11795.

HI-FI speaker kits, auto speaker sys tems and
spea ker compo nents from the wor ld's finest man
ufacturers. For beginners and expe rts. Free liter
ature. A & S SP EAKERS, Box 7462R, Denver, CO
80207 (303) 399-8609.

CABLE · TV co nve rters : Jer rol d, Hamlin , SB-3 ,
Mini-Code, & more . UHF converters : Deluxe II sine
wave kits $95.00, gated pulse add/on $70.00. Com
ple te units $195.00, w ith ga ted pu lse $255.00 .

(Quantity discou nts.) Repa irs of ail conve rters &
cab le boxes. Send SASE (54 cents postage) or
cail for info. 1 (312) 637 -4408 . HIGG INS ELEC·
TRONICS, 5143 W. Diversy, Chicago, IL 60639 .
Mai l orde r only. No . Il linois orders accepted.

PROJECTION TV ...Co nvert your TV to project 7
foot picture...Result s comparable to $2,500.00 proj
ecto rs...Total cost less than $30.0 0...Plans and 8"
len s $19.95 ... lilu strated information f ree. MAC·
ROCOMA·GH , Was hington Crossing , PA 18977 .
Credi tcard orders 24 hours, (215) 736 -3979 .

CATALOG : Hobby, radio broadcasting, CB , lowfers.
Transmitters, linears, active antennas, converters,
scramblers, buggi ng devices, more! PANAXIS, Box
130-F4, Paradise, CA 95969 . .

DIGITAL Klock Kit plays l .c f-12 melodies each
quarter hou r. Displays time. date, and other tea
tu res . Send $2.50 for assembly plans and pricing to
KERBER KLOCK KO., 36117 Hillc rest, Eastlake,
OH 44094.

DESCRAMBLER pla ns . New de sign decodes
gated sync suppressed signals-newest pilotless
meth od . Circu it boards, most par ts from Rad io
Shack . Detailed theory, drawinqs , schematics, in
st ruct ions $14.95 plus $2 .00 shipp ing . DIRIJO
CORP., Box 212, Loweil, NC 28098 .

DIGITAL oscilloscope-build for $200 .00. Plans
$5 .00 . MIKE McGLINCHY , 2280 Ca lifo rn ia ,
Apt.# 12, Mou ntain View, CA 94040.

EPROM programmer-2716/2732/8748 + . Oper
ates alone (keypad, display, 2K RAM) or with com
puter dow nload ( RS232 interface). Bas ic k it
includ es bare circuit boa rd, system PROM and doc
um entati on . $70 .00 . Free detail s . BG ELEC·
TRONICS, PO Box 703, Seab rook, MD 20706.

SURPLUS water minder for your plant. Put this proj
ect toget her and watch LED flashes whenever plant
soil is dry. Need 9V battery. Send $2.50 to ETH IO·
ELECTRONICS, 153 7 N.E. 107t h, Seattl e, WA
98125.

FREE Survival Catalog-50 + surviva l publi ca
tio ns-elec tronics , co mp ute rs, energy, weap ons ,
medical , financial!!! CONSUMERTRONICS, 2011
RE Crescen t, Alamogordo , NM 88310.

SATELLITE TELEVISION
SATELLITE·TV receiver breakthrough! Build
your own system and save ! Instruction man
uals, schematics, circuit boa rds! Send stamped
envelope: XANDI, Box 25647 , Dept. 21K, Tempe,
AZ 85282.

PCB for Satellite Stereo Pro ject in October art icle
is now only $15.00. JIM RHODES, INC ., 1025 Ran
some Lane, Kingsport , TN 37660.

SATELLITE Television informati o n service. 104
channe l prog ram guide, existing satellites, sate llite
launchings next few years , basic system theory,
recommen ded dish sizes , LNA's. Send $2.50 to
SAT/FLORIDA INFO. 2910 SE 19 Ave., Gainesvi lle,
FL 3260 1.

SATELLITE TV VIEWERS
Get the most comp lete w eekly listings.

. Send S~ fOf' Simple copy. <1l

!3iZn~'t':: 0
P.O. Box 308E, Fortuna, Califo rnia 95540

.00-35• •99f7 (U.S.) • '00.556.17'7 (Calif.)
707 .715 -1476 (ell others)
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EPROM PROGRAMMING

CBC INTERNATIONAL, P.O. BOX 31500RE,
PHOENIX, AZ 85046 (602) 996·8700

Let us quote you
on any stage of
you r product from
proto iy pes to
prod uct ion .

FABTRON DIV.
P.O. BOx 925
Columbia, TN 38401
(615)38"' 143

MASTERCARD AND VISA are now accepted
for payment of your advertising . Simply
complete the form on the first page of the
Market Center and we will bill.

(P>o~o ~@~IRl[Q)~
AND ART SERVICES

FACE
PLATES
ENCLOSURES

WRITE OR CALL
For Literature or Quotes

INVENTIONS, ideas , new products wanted! Indus
try present ati on /n ati on al expos it io n. Ca ll free
(1·800) 528·6050. Arizona, (1-800) 352-0458. X831.

WANTED

FCC Commercial General Radiotelephone LI·
cense Correspondence Course. 60 individual
lessons for $89.50. Payment plan. Results guar
anteed! Details free . AMERICAN TECHNICAL IN
STITUTE, Box 201, Cedar Mountain, NC 28718.

FCC license test primer compute r program. Learn
generai radiotelephone license Q & A's the fun and
easy way on the App le II, IBM and Commodore
PC's. Specify make and mode l, $34.50. ACETEST
SYSTEMS, PO Box 266 , Savage , MN 55378.

EDUCATION & INSTRUCTION

PROJECTION TV ...Make $$$'s assembling proj
ector s...Easy...Results comparable to $2,500.00
projectors .. .You r total cost less than $20 .00 .. .
Plans, 8" lens & dealer's information $17.50... lIlus
tr at ed informat ion free .. . MACROCOMA GHX,
Washington Crossi ng, PA 18977. Creditcard orders
24 hours (215) 736-2880.

MECHANICALLY in cl in ed indivi du al s desiring
ownership of small electronics manufacturing busi
ness-with ou t investm ent. Write : BUS INESSES,
92-R, Brighton 11th, Brook lyn, NY 11235.

SATE LLITE TV complete systems, component
parts, and accessories . Send for free catalog .
EARTH VIEW , Dept. C, Box 849 , Anada rko, OK
73005 .

BUSINESS OPPORTUNITIES
US $8.00 including disk tho usand name brand pro..
grams for App le IBM-PC details RELIANT, PO Box
33610, Sheungwan , Hong Kong.

SATELLITE receivers $229.00, motor ized dish driv
es $99 .00. I.S.T.V., 4970 Apache Pocate llo , ID
83204, (208) 232-8013, guaranteed. .

MICROWAVE ante nnas . Mu lt i-c hannel 20" dish,
$89 .95 . Complete units . Quant ity pricing . MIKE
RETZ, 4021 Gilbert , Dallas , TX 75219. (214) 528
0309 .

SATELLITE TV systems . Best prices . Cata log
$1.00. STARLlNK, INC. , 1122 Park Plaza, Suite 41,
Huntsv ille', AL 35801.

SATELLITE Locator Program ; IBM-PC and com
patibles. Aim your dis h accu rately, diskette, manual:
$15.00. DMA SYSTEMS, Box 606, Londonderry
NH 03053.

BURGLAR alarms-booming business. Get in
now. Information package $2.00 , DYNAMIC SE
CURITY , PO Box 1456-G, Grand Rapids, M149501.

Start home. spare lime. Investment knowledge or
experience unnecessary. BIG DEMAND assem
bling electronic devices. Sales handled by profes
sionals, Unusual business opportunity.

FREE: Complete ill ustrated literature
BARTA. RE-O Box 248

Walnut Creek. Calif. 94597

BIG
PROFIT

EL ECTRO NIC
ASSEMBLY BUSINESS

PRINTED CIRCUIT BOARDS
PRINTED circuit boards, doub le sided with plated
through holes or single sided. No set up charge .
CAUDILL INC., 205 East Westwood Ave., High·
point, NC 27262 , (919) 884-0229 .

PRINTED circuit boards. 8" x 10" max. Send us your
pos itive, any size (please speci fy), thru component
side artwork, alonng with a cert ified check or money
order for $15.00 & $3.00 shipping, and we will send
you a fiberglass boa rd, with your artwo rk, the same
day. Send us your hole specs , we'll drill it for free .
Double sided boards, $30 .00 . EJS LABORATORY,
11908 Detroi t Ave ., Cleveland , OH 44107, (216)
529 -1611.

HOBBYISTS : EPROM's sold with your program
ming installed. Listing prov ided. Fast service. Write
or call: ROMULUS MICROCONTROL, Box 8669,
Rockville, MD 20856, (301) 540-8863.

Your ad could be selling merchandise for
you in th is soace . Th e price is a
remarkable $270 . To place your order, call
any Radio-Electronics salesman: Stan
Levitan (212) 777-6400 , Marvin Green
(818) 986-2001 , Ra lph Berger (312)
446-1444.

BLANK PCB WITH 2716
CHAR. ROM, 2732 MON. ROM

SOURCE DISKETTE· ADD $10
SET OF 2 CRYSTALS - ADD $7.50

~995 (COMPLETE KIT,
....:::1 # ZRT·80 2K VIDEO RAM)

P.O. BOX 461565R • GARLAND, TEXAS 75046 • (214) 225-2309

Call or write for a free catalog on Z-80 or 6809 Single Board
Computers, 55-50 Boards, and other 5-100 products.

TERMS: Add $3.00 postage. We pay balance. Orde rs und er $15 add 75~ handling. No
C.O.D. We accept Visa and MasterC ard. Texas Res. add 5-1/8 010 Tax. Foreign ord ers
(except Canada) add 20% P & H. Ord ers over $50 add SSC tor Insurance.

Digital Research Computers

DISK DRIVE SPECIAL: Remex #RFD 480 5% In. 213 '
Height. New In Box. 40 Track, DS-DD. Compare At Up To
$159 Ea. Our Price $59.95 or Two For $95.00. Limited Qty.

WITH 81N.
SOURCEDISK!

(CP/M COMPATIBLE)

..,:
Ulw
:::>
o
wo:t------------------------I
~ THE NEW ZRT-80

!5 CRT TERMINAL BOARD!
~ A LOW COST Z-BO BASED SINGLE BOARD THAT ONL Y NEEDS AN
o ASCII KEYBOARD, POWER SUPPL Y, AND VIDEO MONITOR TO MAKE A
o COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
W WITH A MODEM FOR USE WITH ANY OF THE PHONE · LINE COMPUTER
~ SERVICES.
LL FEATURES :
:.: * Uses a Z80A and 6845 CRT
t- Controller for powerful vide o
Z capabilities.
~ * RS232 at 16 BAUD Rates lrom 75
0: to 19,200.
< * 24 x 80 standard lo rmat (60 Hz).
it * Optional lormats from 24 x 80
e (50 Hz) to 64 line s x 96 characters
W (60 Hz).
t- * Higher density formats require up to

~ * ~::sd~.~~~~~K8~:06~l~~A:'~~
:i Gen . and USART combo IC.
>- * 3 Terminal Emul ation Mode s wh ich ;Ao;::::~~~~~~~~~~~< are Dip Switch selectable. These
e Include the LSI·ADM3A, the Heath
g H-19, and the Beehive .
a:: * Composite or Spilt Vid eo.
;:) * Any polarity of video or sync.
o * Inverse Video Capability.
u.. * Small Size: 6.5 x 9 inches.
o * Upper & lower case with descender s.
t/) * 7 x 9 Character Matrix.
~ * Require s Par. ASCII keyboard.
0:
WI
W
J:

I-f------------------------~o
lIo
W....
1IIt------------------------~:::>
Ul
Ul
W

;;J,t----:---------------------~
Ul
....I
....I<'-- ....J

dr. Ir14k

BUY A POUND

MEMORY SALE
..s ... 3f.r

300 • 4.00 58.00
150 4.20 8.40

" IX16k 150 1.75 3.50
slll&rZk 150 6.95 13.90

2114 " 4 r Ik 150 2.30 4.60

4164
4164
4116
6116

SlJPER LED'st:if-
2l1111j1. ra'ing w/hta' lin. •
ME2 IR raj 2SA pullt 6-32 ~
MIS IR b $ , d
MV4 RED a 4.95 each s •

GERMANIUM SIGNAL DIODES
LOV .OIVAID 'OLTACI- IDI4L '01 TTL
CIICUITS. IAL' IICI LIAD•• ALL DIODI.

PIIIII"i'oUNCE over 100 $3.50

I3AI3YL£lN
~l.B::TrlJnil::5I

~
.010 h . • •
Bot .014
ia. Calif.

RESISTOR SALI!.-.;....;.;...;.;;;.;;....;....;.".. ~---i

0.. DI,OlTli III"..
Til 1/4. 5 'UCUT
II11 nOli 11 'ACU 0.
20a IVITlAil o. ftl lao
PACU VI DIIALLY CIT.
VI un ALL TU
ITA.DAID ".J.UI . ...Ok 1
TO 4.7 MICI.

EACH 200 PAK $2.35
FIVE PAKS $11.00

25 or mor. -onlyS2 ••.

WI WlLcon
non OIIllU. OUUI
IIClInD 1"011 voov
lPAC1PIC) .ILL II
.aIp'.D .PI nAT DA' •••
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~~;CAI~b" LO-·~~::0;4~;1-- ----------__=:::----1
.ICIJ.l.<: STSTn .
COIl.LlTI IIADT TO
III'I'.&LL- I.CLODIS A 20"
DIll, DOVI COI.II'I'I.
AID .OVI. IU"LY VI n:
ALL C.ILII AID JIITI.
'01 I.&IT IIITALL.&TJOI .
12 MOlnl '.1'1' 1 AID
LAlot <:0.&1'&1'1'11 .

$ 495
send for

FREE FlYE
TlalSISTOI IOlalla
'IIIT QULITT- n. Ton
... aUIcn lIADI .01 A

~:::: CO:::i:" ~::::iD t---------,---------I
PAUl UI vaT UCOVPI
01 IIJ1CT .AUI • • •

t .. fer '6

en
a
Z
~
f
a
w
....J
W

6
o
<tcr:
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lEM'Upe
3112 DIGIT LDC
MULTIMETER
_ DC input impedance 10M ohm
_ Diode and HFE transistor tests
_ Overload protection _ Auto
polarity _ Backed by our 2-year
limited warranty _ For more
specifications see MCM catalog
#9, page 118

#72·050 $3680
$39.80 (1-9) (lD-up)

TENM4pe
20 MHZ DUAL TRACE
OSCILLOSCOPE
_ TWoHigh Quality 10:1 probes included
_ Backed by our 2-year limited warranty
_ For specifications see MCM catalog
# 9, page 118

#72·320$38995

- Two High Quality 10:1 probes included
- Backed by our 2-year limited warranty
- For specifications see MCM catalog
# 9, page 118

1EMI4P@
35 MHZ DUAL TRACE
OSCILLOSCOPE

$549
9 5

#72·335

TE M.4P@
15 MHz DUAL TRACE
BATTERY OPERATED
OSCILLOSCOPE
_ Two High Quality 10:1 Probes
included _ Backed by our 2-year Limited
Warranty _ Internal rechargeable batteries
provide 2 hours of continuous operation
without the need for any outside power
source. • For specifications see Supplement
# 4 of Catalog # 9.

#72·330 $56900
TEMM4.~

DIGITAL
CAPACITANCE
METER
_ Measures capacitors from 0.1pF
to 1999mFd _ Accuracy 0.5%
typical _ Fuse protected
_ Checks capacitors in and out
of circuit _ Backed by our 2-year
limited warranty _ For more

~~~~~:t~~~s$see5MCM4cata9Iog5
#72·040
$59.80 each (2-up)

lEM'Upe
DROP PROOF
DIGITAL
MULTIMETER
_ DC Input Impedance 10M ohm
_ Shock-mounted LCD display
_ Overload protection _ Auto
polarity _ Backed by our 2-year
limited warranty _ For more

~~~~~:t~~~s$see2MCM9cata9Iog5
#72·057
$33.80 each (2-up)

Eliminates the need to plug and unplug cables when
you need to use a different printer or CRT. Enables
you to easily access one printer from different
computers , or access multiple printers from one
computer with the turn of a switch. Two different
models:
25 pin RS232 female type: Connect up to 4
peripherals to a single 110 port.

36 pin Centronics type: Connect up to 2 printers or
modems to a single port. All 36 conductors are
switched pin for pin .

»
"U
:D
r=
CD
(Xl
c.n

BE SURE TO CALL
FOR YOUR FREE
128
PAGE
CATALOG!
OVER
4,800
ITEMS!

e M C Mme ELECTRONICS
858 East Congress Park Dnve
Centerville Otuo 45459
5 13·434 ·0031

SOURCE NO. RE-8

$74.80 (1-3)

• $10 minImum order $1 00 Charge for crue ts
Terms: under S10

• $20 rmrurnumcharge care order
• Orders shipped UPS COD
• Most orders shipped wrttun24 hours
• Sales crnco open B 30 am to 600 pm Saturday s

10 00 am to 3 pm EST

IZ
--- .For prepaid orders.add $2 50 for stupprrq and

handli ng-=- .~~~~~a~~~~~~ ~ll~~d~~1 ~o'!5S exceed $2 .50

#83-610~
36-pin ~
Centronics type

PORTSWITCHES

#83-600
RS232 type

We Also Have...a full line of test equipment .
computer accessories. telephone accessories.
speake rs . television part s. f1ybacks. yokes. switches.
fuses . lamps. capacitors, resistors, cart ridges. sty li.
wire. CATV equipment, and many more. Over 4,800
items AT THE LOWEST PRICES AROUND!

CIRCLE 87 ON FREE INFORMATION CARD 97
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MICRO-CONTROLLER BOARD
(Kit/$119.50)

Phone hrs:

UNLOCK THE POWER
OF YOUR

TIMEX OR SINCLAIR
COMPUTER

W. CAn hel p you r ••l i z e your computer· .
pot.nt i Al wi thout s pen di ng .. f ortune!

Ask ,about our F lopp y Dr i v e Interf Ace

R••••r ch Serv ice L.bs
P OBo x 191 2 4 OKC , OK 7314 4
( 4 0 :5) 74:5 -9322

TRANS-AM ELECTRONICS: This mont h's spe
cials include 24 volt plug in transformer 1.3 amps
$3.95. Burr oughs Keybo ard $4 .95. 383 Canal
Street, New York, NY 1001 3, (212) 226-3893.

CABLE-TV converters, police radar detectors, and
scanners. Send $1.00 for catalog. GREAT LAKES
COMM ., INC ., 0-2026 Chicago Dr., Jenison, MI
49428

CORDLESS-ph one interference? We've got the an
swer. Have a radar speeding ticket? We can help.
Home phone extension in your car. You can have it.
50 page color catalog airmailed $3.00. DBE, PO
Drawer G, Waikiki, HI 96815, MCNISA orders (808)
395-7458 .

refundable with first $15.00 order. T & M ELEC
TRONICS , Dep t. R, 472 East Main Street,
Patchogue, NY 11 772, (516) 289-2520.

THISISABOLDFACE EXPANDED AD. If you
likethis format, request it. Your cost is$3.75
per word , plus 45% for the boldface and tint
background.

FREE Freight On
All Orders
Over $25
Under$25 add
$2.50 per order.
Miniroornorder $10.

T..." MICRO-MART accepts Visa. MCandtelephooe COO's Miniroorn order510.00 StMppu-q-
US. oroers, $2.00. Canada andother COUlt"es 53 50 (mclooes Ins). ShIpPing rate adJustedwhere
applICable. NJ residents add 6% salestax.

. tel. ·UI' • 511 CEmll. Aft.. WUTFIELD.... 17

UHF-TV PREAMP
(As featured in Radio Electronics MarchI
May articles, 198 2)
This inexpensive antenna mount ed~
amp can add more than 25 dB of gam to
your sys tem. Lots 01 satisfied customers
and repeat orders for fhi s high quality kit,
which includes all compo nent parts, PC
BD,Case, Power Suppl yand Balun S34.50
Assembled Version.. . . . S5 7.50

CIRCLE 259 ON FREE INFORMATION CARD

MICRO
ART

COILS 1'011 RAD I O (LE C ' ~ F E I 8 4 Til PIitOJEC t ,

TOIIO .' S T -l, T -2 , L 1112...MI .. L ·2 r , 0' 1...... '
CO....LE TE SET OF ALI.. '" CO I LS.. II. ~v

1Il0f""' ''' SW ITCH I ~ "OSI TION, ~A 1 25V I 3 , 1. ,,)0

MC 1330 · P RI I4t: ' " O TO I . • • • 1. 1 '11
111'8 - . 5 TRANS IS TOR ..... . ......• .... .. 1. 50
210< 305~ T~A/'I;S'STO ~ • eo
DI SC CAPS .001 .. 1". ... 201. ,)0
" " 1( 151 0 104 " 'I'" PO lS -IOO g h_ .50 0 ~~," . 1".2~

5 1( . 10 K , 2 0 1<. 5 0 1<. 10010<, 200~, 500~, If'l . . J I I . "5

"812 VOLT AGE IIlEGUL"'TOlll l " " I " E I TO - ;! 2 0 . J"
". 1 2 YOL T"' GE IIlEGU L TOlll l " IItI M£' . J"
"80~ VOL T"' GE I'tEGUL TOIII l " IItI M£ ' .)9
;1"O~ VOL T...GE IItEGUL TOR lPR l l'IEI .J"
7 8 2 . VOLT"'GE IIlEGUL TOI't I PIIt I I'IE I .J "
TAP"E D TRAN SFORI'IER I " "' 1 , " . 5 , 9 , 15, 18" · . 8 . "'5

W"'LL P LUG TIIl"' N$ FOIllM£JIl ' 2." 5 2 51'1A . .3 . "5
oil • • DYNAI'II C IIlAI'I IN EC 8 "" DATE COD E . PRl " E I
IDEM. F Of' II" PC 'S I. CLO NES11 50.. . I .• 3.95
1 . 0 _1 C lltYS TAL S • ..• .•• .• .•• •.• . •• • . • 1. 9~

J UM.O IIIED LED · S · D IF F U$E D LENS , P"I I'IE r r r •

!'to CO$ "l: T IC JIlEJ ECTS . "'LL 100'1.. • . . 1 5 /1 .00 .
100 / • • 00, r , 000 157. 50 .
'5'5'5 T I "l: 1Il5 ' P IIlI " E, l T I ... .. . ; ' 1.00
8 p i N I C SOC KET S . 1511. 00

."",1" 2 5 V " "' D I "'L [ N IC HICON ' . 10 , 1 . 0 0

TE XAS I NST /. " " ""'" U~- IN C /O "' T'" F OR
P IH5 ""'DE WHEN EA CH KEY D£PlltE5SUI . . 01. 95
CLOCI( I"ODUl. E - ClltYS T AL CO NT IIlOLLED , GIIIEEN

DI S P LA Y / 12 VDC / TlI'I£ S ET S WITCHES /D ... T"'-01 ."5

~U.Qi.Illll!~

!Ul= fQB Mll.QI!QI~ QB 6lO.. EI.J.IU I..~

~QtiL. ItI'J.',lR.U ~I;, JR. au.. eesr...
• Ilfll~l1Qtli= t!....t~... e.8JU il;,r '6U I i
P O TS- I " EG . L INEAIIl T"' PE III. .. 5 ,1 . 0 "
D I P SW I TCH ' 3 P OS I T I ON.. ••• . 10 /1 . 0 0

"OTI ON DETE C TCIII IOAIIID S ·.2 E ACH . . • " /10.00
I'I()TI OtI DETEC TOIll I C · S IULH2232 13 /.2 . 20 / • • 0
k "' C I( . PLASTI C P lltOJEC T l O X FO Ill .... OVE - I . " 5

E XTE NS I VE COP4S TIIlUC T I ON ...IIITI CL E FOR DIEl • • • 1"~!!!!!I!!!!I!!!!!!!!!!!!I!I!!I!!!'!i!!!!--t
1 ,000 P C "E S I S TOf' AS S " , ) O Y"'LUES II / 2 W _ 3

"'aLO. VOLt ...GE " EG UL ATOIItS ••• ..• . .• 10 . 1 . 0 "
.22.. , 5 0V I'IONOLITH I CS • . • . .• .•• ..• 20 /1 . 00

$7.95
$8 .45
$8 .95
$9 .45
$9.95

SN 60/40 Rosin Core (RA)
One lb. Reels
16 swg. 1.06 4)
16 swg. .048)
19 swg. (.040)
20 swg. (.036)
21 swg. (.032 )
'h lb. Reels
22 swg. 1.028) $5. 95
24 swg. .022) $7.95

SN 62 (2% Silver)
Rosin Core
21 swg. (.031) $19.95

FREE Dmlderiog Wick
with each po und of solder

• Ched< • Money Ord<r • VISA
• Mastet'Card NY SI.* f't5Iden';sIdd

~~eYltsI;IX.

~
- Call lOU FREE

a 800.645.4808
PQBox668RJenchJ,NY11753 lnNY$I$16133H660

DESCRAMBLERS for downconverters. High gain.
Send $2.00. RB ELECTRONICS , PO Box 643, Ka
lamazoo, MI 49005.

TOKO Coli set (four) $8.00. BFQ85 substitute
tra nsist or $2.00. JIM RHODES, INC., 1025 Ran
some Lane, Kingsport, TN 37660.

ELECTRONICS catalog. Over 4,500 items. Parts &
components. Every1hing needed by the hobbyist or
technician. $2.00 postage & handling (States only),

INDIVIDUAL photofact folders. NO. 1 to no. 1400,
$3.00 postpaid . LB T, 414 Chestnut Lane, East
Meadow, NY 11554.

hood/locks, glass dectectors. Allow 4 weeks for de
livery, or for rush send $1.00. AUTOMOTIVE SE
CURITY EQUIPMENT COMPANY, Dept. 1, PO Box
382, Plainview, NY 11803.

TOKO coli s and printed circuits. Quan tity dis
counts. JIM RHODES, INC., 1025 Ransome Lane,
Kingsport, TN 37660.

COCO owners-Free color computer software and
hardware catalogue. SPECTRUM , Box 9866, San
Jose, CA 95157-0866.

CIRCLE 116 ON FREE INFORMATION CARD

MICROWAVE TV ANTENNA SYSTEMS

FREE Automotive Security Catalog. Largest se·
lection availabl e. Do-it -yourse lf pagers, alarms,

TI-99/4A software/hardware bargains. Hard-to-find
items. Huge selection. Fast service. Free catalog.
DYNA, Box 690, Hicksville, NY 11801.

CABLE television, copy of Federal laws $10.00.
ROBERTS , PO Box 63/6025, Margate, FL 33063.

DIGITALKER Speech Synthesizer has 136 word
vocabulary. Interfaces with parallel port of your com
puter. PCB and plans $12.00. JIM RHODES, INC.,
1025 Ransome Lane, Kingsport, TN 37660.

FOR SALE

WHOLESALE F-59 cable connector $80.00/1000.
Free MATV catalog, SAS.E. (212) 897-0509,
D&WR, 68-12 110 Street, Flushing, NY 11375.

FREE Pay-TV reception. "How-To" book. HBO,
Showtime, Cinemax. $5.00. DIPTRONICS, Box 80
(E5), Lake Hiawatha, NJ 07034.

TUBES , new, unused. Send self-addressed, stamp
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, WI 53201.

FREE catalog featuring scanner accessories, car
rier/subcarrier detectors , voice scramblers, unusual
kits. CAPRI ELECTRONICS, Route 1R, Canon, GA
30520.

THE Intelligence Library-Restricted technical in
formation & books on electronic surveillance, su r
veillance-device schematics, lock-picking, in
vestigation, weapons , identification docu
ments, covert sciences, etc. The best selection
available. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354.

RESISTORS Y. W&Y2W5% 3 cents. l %metalfilms,
precision custom wirewounds, $1.00 refundable to:
JR INDUSTRIES, 5834-B Swancreek, Toledo, OH
43614.

CABLE-TV Secrets-the outlaw publlcatlon the ca
ble companies tried to ban . HBO, Movie Channel,
Showtime , descramblers, converte rs, etc. Sup
pliers list included. $8.95. CABLE FACTS, Box 711
R, Pataskala, OH 43062.
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l.M311CN .. LMl33 .. CA302' '" ''''' .. 10410 .. 1.'44 '" 1.191 01
L.M312H 1_15 "",,, t e CA303<I '" 1.'0 ... 10412 .20 104145 .. 1. 19 2 01
LM318CN ' " LM1.,CN " CA3048 '" 1.11 " 10413 " 1041.1 .., 1419 3 01
L.M318H ' " LM1. 1H '" CA305<I '" 1.12 ee 7.104 " 104104& 1.19 14 1e04 01
Uo431llN 1.19 lMl. ,N .. CA3O<lO '" 1.13 " 1415 ,. 104150 ' 08 1.195 01
LM320 (... VAs) L.Ml.l ee CA3OO' t .. 1.14 4' 7418 " 704151 ss 1.1118 "llr.432 04N ss ""'48 .. CA3O<lO 1,10 1.18 4' 10419 '00 704152 01 1.191 ..
l"_ " Uol10104 1.15 CA3OO' ' 00 7.11 " ,- .. 704153 5.1 7.1M 1.15
LIr.43040 ,... VAlI "" '303 '''' CA3OO' '00 '420 .. ' 48' " 1041504 1.19 7.1" 1.15
l"_ es LM13 10 1 . 5 CA3OO3 ," 142 1 es ' 483 -s 1.,55 .. 1.221 1.1.
lM350CN es hOC'330 t e c.uoeo 00 14 22 " '485 ee 1041~ '" 1.251 .rs
lMJ'" 1.15 MC1304i ,,, CA3000 '" 1423 se ".. ss 704151 '" 1.213 ,"lM300N '" hOC' 350 1.15 CA3OllO ,.,

1.25 .. ,- '" 1.,58 t ee 1.210 ,..
lMJ'ON 4" MC1358 ,,, """'30 t .. 14 28 .. "'" .ss 14 159 r ee 1.211 .rs
l1,l3 13N '" MC1312 ." """"0 1.15 10421 " 1. 91 es 104180 ." 1.283 ''''lMJ'ON '" LMl04104 t e """'48 1.1 9 1.28 ee 1. 92 " 14 181 .. 1.2&04 ''''LM311N '''' """.... ' " ,,",, '00 149 " 30 .te 1. 93 as 104182 .. 1.285 a.ec""3OOCN " LIr.41eDO '" L1r.41 3080 1 25 ,<132 .. ".. es 7.1~ .. """ ..,
""3OON ,.. LM1812 "0 ueeeee .., 1431 " 1.95 eo 1.18-4 .. "... ..,
l lr.4 38 1N '" ""'030 ' ''' L.M131oo .., ,<130 .. ".. .. 1041e5 .. 1.385 "LM38 2N '" L.M181 1 '" "'" 219 '''''' ee 1.91 210 141M es '4300 .se
l " 3&3N '" L.M1812 ' " Lf 35 1 00 '«0 ... 1.,00 r so 14 1el '" ,<130, se
l M3&04N 1.15 L.M1811 ' 20 " 353 " 1... , ." 1.101 " 104110 1,25 '4300 se
l " :lOON .. L.Ml88a ,,. Lf 3 55 110 1••2 ." 104109 31 104112 '" 143l1O ..,
LIr.4 381N ,.. LJ,4 18Ge 110 " 35<l 1.10 1• • 3 ' IS 1. ,18 1,. 5 104113 .. ''''''' '"LM38 9N 1. 15 ULN2O(l1 ," Lf 3 51 ,,, '«. 11 5 1. ,2 , .. 10411. .. '«'" '"l lr.439 2N .. ULN200 3 .., TL0110P rs 104.5 ee 1. ,22 « 104115 ..
LM123N 48 XR220tl '" TLOl2CP t as
L1r.4123H ee XR2201 '''' TLOl4CN r sc "fil

"NE531 ' " XR2 20/S '''' TL08 t CP "NE555 " XR2211 '" TlOO4CN r sc ''''-800 $ ,28 ULS113 • ae l.L.S241 • "vesee es L1r.42811P '00 n . lil-4 "0 104LSOl as l.LS11. " l.U32048 ..
NE558 .., LM281aP '" n . 915 t ee ' '''-502 " l.LS122 ." l.LS2.lI ..
NE581 aa eo LM2900 &3 TUII1 '20 "lS03 as l.L.S123 ss l o4LS251 ."NE... ' " LIr.42901 " """''' .., "lSO' aa l.LS12. '" l.LS253 """"" " ""21103 .. """'" '" "LS05 " l.L.S125 " l.lS251 '"""... '" LIr.42901 '" """" ,.. "LSOO " lo4Ul2$ " l.LS258 '""""01 " L.M2911 '" """''' 315 l04L5Oe ,. l . LS13 2 '" l o4Ul258 '"NE510 ' " ""3lIOO " """'.. 5 " l.LS1 0 " l . LS l38 " l o4U!280 ."NE51 1 '''' ""_ 'IS MC30410 1 95 l . LS11 ." l . LSl 38 " l .L.S2el '"

1?·"'·'rl¥l;!AArlll!.'U'if."
104l512 " l.LSl 39 '" l.LSZe8 "l.LS13 " l .ollS1045 1.19 l.L.S213 ..5

1805T "-0 ,........ 104LS1. " l.LS1048 ,,. 14lS215 ,..
.69 1.39 HLS1 5 ." 1.LS151 " 14LS2111 "8 12. 15.2. 11 12. 15. 2 04V l.LS20 .. l.LS153 " 104LS283 oo18L05 . 12 , 15\1 " T9L05. 12 . 15V .. .. 15 7.LS2 1 .. 1.LS15<f .., 704l.S290 ..

18 woec . .. lM3O<lI<.. 1.25 l.LS22 .. l.LS155 ... 74LS293 1018MG111Mo'G • .., L.M311HIt<; . 1 2513 85 1. LS28 20 10415158 .. 104l.$295 ..
leH05KC . ." LM323f';;, . _85

1.LS21 .. U LS151 .. 104LS298 ...
l &05K "'~ .1.29

LM331K , .. 3_15 1. LS28 20 1.LSl58 .. l . LS3204 1.15
12.15.2.11 lM33OI< .. ... 875

"lS3O ,. 1.LS1&O .. l.tS:Ml 1,95

1~;2~-;5 , 20411 .. •79 LM350 T .... . . 55 1. LS32 " lo11LS 18 1 eo l.LS3048 UI5
LM35OK. .. . . . 04 ,15

"lS33 .53 l.LS 182 .. l.LS352 ,"MWAAe'·"plmU·ti,3Uh;i 104LS31 " l.LS1~ .. l.LS353 ,"
l04LS38 " l.LSl504 .. l . LS3e 3 ,...

MeU." $11 50 SlS11. $1125 ,"'.. $ g25 H LSo«l " l.LS1 85 '" l . LS3(I5 48
BR19., "'" .." '" 1&<111 '" 104LS042 .. HLS1M '''' "lS3OO .48
34102 "'" AY52318 " '" ,.... ' " H LS041 ." l.LSle8 1.15 l.LS3tll ""''' ,.115 AY53000 " '" ,.... ." " ...... '4 l.LS18g 115 "lS3OO "811 e ' 0'" 2513{101U 9 50 AY381110 1_95 l.lS51 " 7.LS110 ,'" l.LS313 ,."50'" '0'" 2513-002L '''' AY3891 2 '" l.lS504 " 7.LS113 01 104LS31. ,."MC40204 ' " UPOl 20 1 "" SSl·2~ ,." l.LS55 .. 7.LS1h 01 l.LS315 ..
0030 3" "'" .'" "otr~ " " l.LS13 " 1.LS115 01 704lS311 ,,.
5'" ' ''' " ClIO 1325 091.rker "" l.LS1. " 1.LS181 1_95 704LS385 1.95
SlS1el 1225 MC15i08 '" ""'3OOON ," l.LS15 " hLS1 90 " '4lS3OO ."51' 1000 SDMeh '" TRl 843 5V UART '" l.LSle '" H LS191 85 m..,3lIO '"7. L518 " 1. LS192 10 l.L.S3liI3 1.15

DISKETTES "L.S83 " l .LS19 3 .10 1.lS3li~ 115

'''''''' .. l . LS1904 .. """'" '"" IBM PCS " $1 .19"/1000 '4"'" " lo4lS1 9 5 .. 1.LS4204 '"1.LS90 .. l . LS1M ." " ...... '"05100 l.LS92 .. l . LS191 ." 14lS810 ,..
Hub Rings $1.35" /250 l.LS83 .. l . LS221 .. 81LS~ 14'

Tyvac Cover l.LS~ '5 l . LS2<40 " 81LSM 1.• 5

$1 .55, , /25 1. LSM .. l.LS2.2 " 81LS91 ..,
Major Mfgr . 104LS101 " l.LS243 ,. 81 LS911 1.045

5%" DIS KETTES Box 10
HLSloe " l.LS2« ," 25L52521 ' "l.LS112 " 104LS2.5 ," 25LS25e9 ''''VERBATIM52 5<11 SSIOO $1995

361-;VERBATIM 550- 0 1 DSIOO 2995
Ir.4AXELL 1.40,1 SSJOO 1995

040005 ,29 .028$ " 040511$190 ."" ."MAXELL MO·2 os.t>O .."OYSAN 100411 0 SSJOO 2895 '001 " .0.. " """ " ."'" 11 0
OY$AN 1~I2D 05100 "" '0'" .. """ " ...... " ."', 1.10

GENERIC SSISS 1595 "'" ." "'" '" "'" " ."'" ''''GENERIC OSIDO
,

" " "'," " "'" '" .010 " 04510 "3 '0\" DISKETTES (MAC. elc l «" "'" " "'" '" "''' .. • 5 11 ."
5~ " !'fEAD CL£ANING KIT 11 9 5 "'" ." """ " "''' .. • 512 "8 " HEAD CLEANING lOT 11 115 ""0 " "'" ," "''' " "" 118

DYMEC IBIr.4 PC DIAGNOSTIC .. " "''' " ""0 " "''' .. • 515 '"APPLE It DIAGNOSTIC OISK .. " 04012 " "'" '5 "'" ' 5 4518 l1t
MACINTOSH D1St<ETTE HOLDER " 05 "'" " "''' .. "'71 " "" "5~ - OlSKETI E HOLDER (501 18 95 "''' " "'" " "'" " "20 ""''' " "'" .. "'" ... .55$ "-#a:Z,Uti'tlt'M#&,tlaM "''' 30 "". 00 4002 .. ."" "

64K UPGRADE (Set of 9)$24.95 "''' ' 5 "'" .. """ " .... '""''' "
..,..

" ...... " 00C<l5 ' '''"'.. " "'" " """ 45 llOC1I' 4'256K RAMS (258Kxt) $15 .95 """ .. ...." " "'" '" hOC ' ..... 12 ;5

""" .. """ " '"'" ,'" hOC'.... 1205

W.f.j:J1*U·'3rlii1·Ji'lf W -<022 .. """ " .... ' 85 MC1«10 '"<02, " ."., " ."', .. Me 1«11 "05IBM PARALlEL (SNeldedI S29 95 <02' .. """ '" ."" " MC1«12 1295
IBM 5 ERlAllSheldedi 2. 9 5 <02, " "'" '" "'" " Me1 •• ' 9 ",KEYBOARD EXTENSION ' " <02, " CAU. FOIII14HC
R5232 GENDER CHANGER t.We """.. " "RS232 GENDER CHANGER f em.le·F"""'e 1. 95 'f.1U'"Q;"MkNULL MOO£M ADAPTOR " "SPECIALS OF THE MONTH

1-4S00 $ 35 104S104 $ 55 1045158 $;g 1048280 $1,19
"502 " 14S85 1 89 1048160 2.• 11 l . S280 1.5

7<5'" " ,.... " 1.5181 1,8; 145 281 ' 1 95

8087- 80287 SALE CaU
,,50-1 ." 1048112,55 10481104 1.19 l . S288·1 .9 5,,,,..

" 10451 13 " l.S115 1.19 104S313 2011

AB PRINTER SWITCHBOX I Par~ lel) $89.95 ""'" " 10451104 " 10481&8' 1049 104S31. 209

'''''' " 104812. 2 lMl 14S194 .., lo483el ' 1 95
TELEDATAMODEM VIC20184 42.95 l.S10 " 10481321 :); 14S195 14' 1048<411'5 95

APPLElie KEYBOARD 49.95
704$11 " 14S 133 045 14S1M 14' l048<412'.M
104S15 " 14S1J.4 .50 1452<40 1 i9 1048<413 '049$

IBMCOMPATIBLEKEYBOARD 99.95 ' '''20 " 14S 135 88 104S2041 ,,, 1048<41. ' 495

' '''22 " 14S 13lS1 :); 10452042 ' " 14S041S·.g.s

POTIER POWERLINE MODULE 5.99 "'30 " 14S138 alii 14S243 '" 74S570' 2a5

CALL FOR DEC RAINBOW BLOW-oUT ''''''' 45 104$1311 alii ,=« '" 14$511· 2 a5,...,. .. 1045140 . ~ 14S 25 1 1_1g 14$512·. a5

NEC8201 PORTABLE 369.95
,...... " 14S15 1 " 104S253 1.19 145673 ' . ~

'485' " 104S1$3 ,ee 7452'1 1_19 149i040 2049

NEC8027 PORTABLE PRINTER 369.95 ,..... " 1045151 " 145258 119 ,....., '"
ZENITH Z151PC COMPUTERSALE 1995.00 '"'' .3<l CAU. fOfll4HC

IBM PC. 256K 2 wllJRIVES 1795.00 lil+""
IBM PORTABLE 1850.00 ,""""."j'4C" ."1'4C""'"I1<e",,, "14C02 35 14Ca5 1lMl 104C115 1.15 104C31. 235

COMPAQ PORTABLE 2195.00 1~ 29 104C80 1.15 14C240 1_89 104C801 !>G
1-4COe35 104(;:83 1.1 5 104C2« 1.'" 14<»22 ••5 :>lo4C10 35 MOflE14C IN $ TOCK - AlSO IN CATAlOQ

lJ
ltRIIIS;W. ~ VISA. t.IC. MO. CHhItt'sllldf'ler1oNlchlcla JJ
SChooIandComc»notPOsWldollOlc!lltglyourcard\llllllWl~ j=
F'trtonliIt!lIcbrf<lUlrt~lICInMarlCl ctedIlcard# NI~

AckIedMY1SAlf MC COOs OYlfS500 /'IQlIlI'e 2O"lo~WIIlQ(dlr
(0Acld 3"lt~ Illd /llllcllr9 Io1 UPS Wtotler~$hopmIlll

Prui sutlIId 10~ ....-wnota WerMItW h ngt( 10 M- OO
*U~IfWt .. IlOI~Iof~1ffOl'1 U1

Min. On*" $10 .00 1IIItIlI$aleP'l1W Jhy YItly

99

$ 815.."
""."."."
''''."."

' . 95«"
1295
21 95

" '".. '"
''''

1 8 132 $3295
l ea n 31515

$ 3 2$

'"''''."'20

85 22 $6 15
e~2 9 50
aMl 11 50

,."

"8" eOMHz

''''1225
11 9 5
11 95

" '"

""82 11
8275

""8282
,,&3........
" 01............
81 .,
01 48
810411
816$1.

HI-TECH SPECIALS

AMD7910
300 8AUO Ir.IOOEIr.4IC

$2995

$ 315

'"'20
'""0

1.15

""'"' "'0'"
'"."."e a."
' "

82104
8218.224
""8228
" 31
8231·5

",.
82043
..ec
825 1
8251A
eaea
8 255

" ''"'8251

fa.
25MHz "A " o4OMHz

295 . 35
315 .75

' '''12Sl!l 11 9 $
a ss .25

1125 1225
11 9 5 1215
11 9 5 1215
1195 1215

I i= ~ :~ I

SUPER SAVER

IBM pes
Cotr\Jl os.ooDIll< On¥e

$8 995

" e'.ir·'·'·lII ti l•,•J:__
AOCOeOO $1. 95 1 AOC0811 Sll15 I 1<4Oel.e 51 9 5
~ 3 .5 0AC0e00 .15 lo108La 2 85
DAcoeoe 1 110 DACOeOe 2 a5 QAC100 195
AOC08Oll 04.5 DAC1020 195 0AC08 1 9 5
AOCOlS1e 10425 DAC1022 S 85 DACOl 895
A0 15 23JN 1 i9 LF353N 1 i9 LF13 201N 1 99

8 Of 1e LINE COMPUTERS c.lI
1e UNE BY 80 LCD DISPlA Y $19 95
8 LINE BY 80 LCD DISPlAY 39 95
THERMAL PRINTER MECHANISM 70495
GAVILANIlBM KEYBOARDS ,.05
8 '0\ l( 11 THERMALPAPER (SODaIlI) 2 i9
PASCAL SOFTWARE w.'MANUAl. 99 00
12V NI-CAD BATTERY PACK 18 95
20 MHz CRYSTAl. OSCILLATOR 3515

1"1'"
8502 $4 50 6504 $6 15
8502A 8 90 e 507 1115
eecae 9 50 8520 0425

:lIuu

04021 f25OnS} $1 29 T~18 f15OnS1 591$
1103 (3ClO!\SJ 19 .'256-'50 ll5On111g5
.1 1W ·2 (15Ol'1S1 1 &0811395 .1 25e-200 12OOn1 159$
.1161'1 ·3 (:lOOnS1 1 es ll/12 50 TMS4050 {3OD'\S1 1 85
. 1 1W '" (25OnS1 1 04 5 8110 SC TMSo&OeO (3OOnS1 1 85
.'8-4N,15O 115On)5 lIS 9m 9 5 MM5280 1300nSj 1 8 5
.l8-4N·2OO12OOn1. 1I5 91204 95 UP0041 1 13OOnS) 1 85
. ,&04N120f12OnS1 8.9 MV529 8 (25OnS1 1 a5
TMS041&<1 (15Ot\S1 5515

1.4:'·'611" i(.1&6

GAVILAN SPECIALS

zse-ceu
ZlO<: TC
ZI G-DART
ZlG- OMA
Zio- PIO
ZIo- 5101O
ZIo-SlOIl
ZIO· 11OI2
ZlO·SIOII

ZeOJO $304 SlS
ZM30 3<l~

110 2 11rnSl 53'" 2132A-. (045OnS1 ..'"
2108 {045OnS1 ' " 2132A (25OnS1 ."21S1S{$V) .'" 2132A-212OOnS 1 "'"21 18 {04 !>On-SJ 375 21504t .$OnS1 .'"21 18 1350nSJ 5'" 21&04 {25OnS} ''''251 8 15Vl 5'" 21&04(200t\S 1 " '"TMS21 1e '''' TMS25&<l(. 5OnSj 1295
TMS253 2 5 00 MCM8a 1&<1 (. 5OnS1 34 9 5
2132 1045On$1 ' 00 MCMe8 1M [35CnSl 39 g 5
2132 (25OnS1 ." 21128·3 (3OOnSI "'"2132 (2OOnSJ 1095 21128 (25OnS1 22 9 5

CMOS EPNl MS
Sl295 I ~~~ $18 9 5

21C1e 1119S

1eD2B 5395 I 2350 5 8 95 1 11.450403 $ 8 15
10 13A 3515 8250 1050 TMS550 1 ,. g5
101 SA e 15 11.4&0402 1 15 2851 89$

j'·'j'lIi'·Mb
210 1 (.5OnS) 52 29 MK. 118 $i 95
2 1L02 {.SOnSI ." TMM2018·212OOnSI. 10
2 102 ·11.5OnSj .11 TMM20 18· 15 (lSOn ). 95
2 1L0 2,212SOnSI 1 39 TMM20 18·1 (100nS16 10
2 11 1 (.5OnS1 275 HMel18P-04 (2000 51 . 15
2 112 (. 5OnS1 215 HMel18P3 (15OnSj . 9S
21 U 1. 5OnS) 1 . 5 8Xl 50 HM6118P -2 (120nS18 85
21UL·. (. 5On1169 811250 HMe11 e LP04llPj 590
211.L·3 {3OOn1 1 198113 30 HM61 181.P-3 (LPJ 815
2 11. L·2 (zOOn) 1 89 8113 90 HMell eLP ·2 (LPI 995
2 1041 (5SnSI . 50 Z8132 (3OOnSj 32 95
04~04'" I.SOnSI 3 25 HMII2&04P·1S {15013 2 95
4Q.i. -313ClO!\S1 3 15 Hlr.4e 2&04LP-15 (LP) 38 95
<4O-44 -2 12OOnS1 .35 1045189 (35nS 1 1 8 5
UPQ.410(100'\S1 3 15 SlJ.415 (SOn5j 3 515
5101 (CMOS) 3 50 9J.425(5Ol'IS) 3 515

ecae $ 5 15
803e 5 15
aoeo,t, 295..,... .'"
eccese 9115
ecee 2.50
8081 129 95
ecee 20'"
eoea 8895
8155 815
8 1btl 815
8185 2895
8202 2395
8203 31 9 5
8205 325
82 12 195

100/$ 5 50

"",. '"100111 75
10011. 2 5

l-tl 100
5 09 $ oe

11 ' 15
11 15

<0 ".19 1&
19 1e

MACHINEO
HIGH

REU....uUTY
SOC'ET
SALE

CAlL fOR
SPECIAl
RATtS

I

1502~ IIowd COMputer

$241 .00

ROCKWELL AIM

·"':z.13*U';6
01"f DISC BYPASS CAPACITOR
1 "F DISC BYPASS CAPACITOR
01"F MONOUTHIC CAPACITOR

,1 uF MONOliTHIC CAPACITOR

BUffERED GRAPPlER . ._ . $ 1 89 9~

GAAPPLER SUPER SERIAL. .. SALE $1 19 9$
VIOE0 1 RGB IlcIIO _ . . 189 9 $
APPlE lte SERtAL CABLE ':. . . se 9$
APPLE lie KEYDOARO .•• • ••. 04 9 9S
APPl E 11IIt. POWER SUPPlY . . . • 5995
APPlE IUI'e DeSK CONTROLLER 0499 $
APPLE 11IIt. COOUNG f AN SYSTEM, .99$
STREET EOiO II SPE ECH SYSTEM . , i9 9$
TITAN ACCfl .ERATOR II CAAD . 4049 9 5
WIZARD eo eot.UMN CARD, SAl E i9 00

PN2222A 11$1 00 2NJ9G4 111$100
PN238 9 A """ 2N""'" 1111 00
?N91 8

'" 00
npm 2/100

2N221 8A " TIP30A
' " 002N22 19A " TIP31A 2112 5,.",,, " TlP32A 21125,."", " lN 041 04& 251100

' N3OM .. l N151
'" 002NJ5e5 04/1 00 11'104002 121100,.,.,.

." 00 1N.OO4 101100
2N3112 ,.. Ir.4PQ2232 ..,
"·hju't1·J!·, u1itWM

KEYTRONIC 5 1500'51 158 001199 00
MOUSE SYSTEMS MOUSE Wf$w 104995
OUAD8QARO WI$oIK 2~ 00
TECMAR GRAPHICS MASTER . 5045 00
TECMAR CAPTAIN 504K 3 1900
CURTIS PC PEDESTAL ••• , 39 00
PGS or OUAOCHROMEADAPTOR . 900
TILT 8nd SWIVEL S TANO . 21 00
SYSTEM S TANO , . 2100
EXTENSION CA8LE IBM MONO • 38 00
KEYBOARO EXTENSION CABLE 28 00
SURGE 5 URPRESSORS
DIAMONO I LE~1 3Q 00
EMERALD (LIME) . • 9 00
SAPPHIRE (PEACHI $9 00
PUBY {ORANGEI . e9 00
coo: 384K Ir.4 ULTICARD w.oK 1i9 00

~""u.1·'1¥1"AAM~""
64K STATIC RAMCARD $199.95

Pl US Ir.4.u:>ROEIo4 PURCHASE
WHIlE SUP PlY LASTS

A:.L NEW, WITH DOCUIr.4 ENTATlON
• TUART BOARD SALE 1I11 1I5
• F~T PANEL BO (1USAl1 SALE 19 1I5
• eD80 Ir.4 PU BOARD SALE . 9 1I5
• 8 " FlOPPY CONTROlL ER (Morrowl l .lI 1I5
• 5 ·100 EX'TENOE:R CARD 2. 1I5

UCT'2 $ \591 ""' 33 5 1111
MeT & 1 39 04~~ 125
MeT·GO 55 .....31 1 25
MCA ,2~ 1 eli! 04N 311 98
-4H28 85 T1Ll11 19
-4N21 85 SPX33 29
""'28 eg .N 25 511_00

1," 100
$3 9 5 $325

0415 .10
2 15 2&0
0415 . 25
esc e 10
125 8115

1," 100
8 PwlS Tfl P $ 13 $ 10

104Pwl5 TflP 15 11
le PlnSTflP 11 12
111PwlSTIl. P 20 11
20 PIn STlL.P Z8 2e
22 PIn STV 29 21
2. PIn S T/l.P 29 21
28 P1n5TILP :)g 32
38 PIn STILP .5 38
<40PlnSTIlP -48 .2
8-4 PlnSTIlP 3115 325

WlREWIUJ' (GOLO) 1-" 100
8P1nWWl3t... $ .9 $ .0

l04PwlWWf3A.. e2 .9
lePlnWWf3t.. e5 55
ltPwlWWlJA.... 88 11
2OPlnWWI3L i9 915
22 PIn WWI3L 1.19 1 13
204P1nWWI3t... 125 111
28 P1nWWf3l , . 9 1 39
.OPlrlWWt3l 1 89 1 15

nXTOOUZIF ZEAO INSERTION
111 PIn $815 204Plrl $185 28 p., 5895

(We Slock All Type . 01 Sockell)

SOlDfRTAlL

AT MM .•• .• •.• . • • , S22.U
251KMM 15.U
'.K RAMSET 2• .U

AlS CP/M 30 PlU S CARD. . .• . $3N 00
COD: 1eft; RAM CARe .••••. SALE 39 95
COEX PAR PRINTER CARD wICABLE. ., 9 5
COEX 80 COl. EXT e..K CARD.. SALE "" 9S
IS Pl<ASOIK) ( ~."e). . . . . . . • .. 139 95
KEHHSINGTON SYSTEM SAVER . • e9 95
KENNSlNQTON PC SAVER • 39 9 5
KRAFT JOYST I()( . . . . 3895
MeT SPEED O£MON . • • • 2499S
IrolICAOSOFT z -eo SOFTCAAO . 2. 1 9 5
GRAP9'l..ER PlUS . . 119 9 5

· ·'PP!¥l tJt1:· tJi"2f-

i:M'pM:t·'j'·W"'j'

FARADAY IBM PCS
~ --.. _ IM I( MS DOS COMpetlble

$341. 1 5

5~"CASl: POW£RSUPPlY $ee95
5~" 0UAL'Io'tH1 w/POWERSUPPlY 1995
a - DUALCASE wl'POWER SUPPlY 215195
8 " THINllNE DUAl ",/POW ER SUPf'LY l i9 115
5~ " HARe> DiSK _ /POWER SUPPlY HXIG$
5~ " \', HlGHHARO [)I.g(; 1ill 95

;"'iu' tl t1W
SEAGATE STsoe 5Ir.4O u e 9 00
SEAGATEST0419 115Mt1) « 1100
SEAGATE 110Mb) ST2 12 « 9 00
Ct.ll10.1 5.22"'b Cell
AQOIIr.4 E 10 . 15 , 22"'b Call
9iUGART SAeQ.4.(!5lo4bl , .9 95
SYOUEST REMOVEABLE Call

CAl L f Olll QUOTEON HIGHER
CAPACITY "-"'0 DRIVE$!

APPlE lillie COMPATIBLE $110495
APf"I..E lillie c:::oMPAnBLE 10'1 HIGH 1&04 95
MICROSCl APPlE lie: Oflt'YE 21995
APPLE II 10 APPlE lie ADAPTOR 1995.

"5T - e0t.4 8OPL.US- G4K . . $1 "" 00
SIGMA " MAlQIo4 LZER" &4K. • . . , 2. 9 95
SIGMA DISK COHTROlLER , • . HIli!9 5
HARD DISK CONTROl LER . Z.9 9 5
10 I.4b INTERNAL.HARD DISK . e95 00
10 I.4b EXTERNAL.HARe 0lSK . • . . . 8eli!00
15 IoftlINTERNAL.HARD DISK . . • . ~9 00
15 "'b EXTERNAl HARD DISK . • • • . 1004900
80 WATT BOOSTER SUPPlY ...••• 1049 95
130 WATT IBM SUPPly . • ••.•. . 1!>G95
PC COMPATIBlE KEYBOARD ..' i9 00
I BM PC~. . . .. ...... . 129 9 5
Pl.ANTRONICS " COLOflPlUS- • • •. 38il 95
10 Mb INT, TAPE STREAMER . 1150 00
PERSYST MONO CARD. • 1i9 00
PARADISE MONOJCOlOR . . 09 9 5
HERCULES MOHO CARD. . . see oo

Q;WUAA*

·'MI·h"?%
TEAC 55B $ 129 9 5
1r.41TSUB1SHl04&51 1049115
&illGART .55 12049 5
TANOONTM1QO.2 l ee 95

I" OISK DRIVES
SHt..IGART 1lO1R 52811115
Sl( IrolENS F0010D..e 129 515
SIEMENS f D0200- 8 OSIOO 19500
Ir.41TS M28lM 438 95
....TS M2~ "'HI 0438 95
TAHDONa.4&E "'HI 3eliI95
OUME 2042 "'Ht 3i9 95
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DEALERS wanted : Channel 2, 3, and 4 notch fil
ter s . Mo ney back guara ntee . Se nd $15 .00 fo r
sample and quantity price list. Specify channel(st
GARY KURTZ, PO Box 291394 , Davie, FL 33329 .

CABLE TV

3,000 tips color TV repairs, 31 brands , 116 pages.
Send $21.00. TONY FERNANDEZ, Box 54-6110,
Surfs ide, FL 33154.

TROUBLE shooting, alignment, antenna hookup,
improvements manual , $6.00. STV authorization
control, $3.00. Both, $8.00. SIGNAL, Box 2512-R,
Culver City, CA 90231.

THIS ISANEXPANDED TYPE AD. Notice how
it stands out on thispage. To get your ad set
in this type style mark your classified ad
order, "Expanded-type ad ," and calculate
your cost at$3.75per word.

Your ad could be selling merchandise for
yo u in this space . The pri ce is a
remarkable $250.To place your order, call
any Radio-Electronics salesman: Stan
Levitan (212) 777·64 00, Marvin Green
(818) 986-2001, Ralp h Berger (312)
446-1444.

SINE WAVE QUESTIONS?

AMPEX professional series open reel tape, 1800-or
2400-feet on 7-inch reels, used once . Case of 40,
$45.00. 10Y.! x 3600 feet and casse ttes available.
MasterCard Nisa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

MOTION cont rol: Amazi ng se lect ion (Steppers, DC
& AC, Servo, Linear moto rs) etc ., also Opto-Elec
tronics. Send SASE for free catalog. COMPUT
ER PARTS MART, 3200 Park Blvd., Palo Alto, CA
94306. (415) 493·5930.

REEL-TO-REEL TAPES

STATE-of-the-art. Toroidal power transformers and
transformer kits . 50 types in stock 20·600VA. High·
est quality. Free catalog . TOROID CORP., 6000
Laurel-Bowie Rd ., Bowie, MD 20715.

PERSONAL robots , kits and books . Literature $1.00
(refundable), CAL ROBOT, 16200 Ventura Blvd.,
# 223, Encino , CA 91436, (818) 905 -0721.

HOME ROBOTS

ZEN ITH SSAVI MAN UAL. Orig inal manual used by
tec hnic ians . Theory of scrambling, schematics ,
parts list, repair. For UHF and cable. For speedy
delivery send $15.00 cash or money order. BAY
STATE EL ECTRONICS, PO Box 263, Accord , MA
02018.

CANADIAN. Pay TV and Satellite descrambler
manual. For all areas. All systems described . Sche
matics for both hobbyists and purchasers . $11.95 or
send $1.00 for brochur e. SHOJIKI ELECTRONICS
CORP., 1327 Niagara St., Niagara Falls, NY 14303.
C.O.D.'s call (716) 282-1001. Add $1.50.

TAPE-We're cheaper ! Ampex/Scotch 2400' /T'
reels, first qual ity, used once . $0.79/ea + shipp ing .
COM PUTER PARTS MART, 3200 Park Blvd., Palo
Alto , CA 94306. (415) 493·5930.

UHF des crambler, gated and sinewave. Lowest
price semikit. Free information . VISTA, 717 Front
St. , Lisle, IL 6053 2.

DESCRAMBLE cable/over-the-air program s- kits
$97 .95-pla ns $9 .95-details $1.00- MINUTE,
Box 531, Westchester Stat ion, Bronx, NY 10461.

VIDEO Hook-Up Diagram Manual-shows how to
hoo k-up TV, VCR , satell ite, stereos , mu lti-se ts .
$6.00. NORTHSTAR VIDEO SERVICES , Dept. R,
PO Box 1992, Hollywood, FL 33020.

A LPHANUMERIC vacuum fluorescent display
Model SG20. Includes all timing, refresh and
character generat ion circuitry. TTUCMOS comp ati
ble . Sena l and para llel port. 5VDC power. $85.00 in
single quantity. Free manual. TOMANTRON, INC.,
17942 S. 66th Avenue, Tin ley Park, IL 60477 . (312)
.532-7430.

THE BEST PLACE to BUY. SELLor
TRADE NEW ",d USED EQUIPMENT

NUTS" VOLTS MAGAZINE
BOX III I -E • PlACENTIA. CA 92670

(71~) 632·772 1
Join Thousands of Readers Nationwide

Every Month
ONE YEAR U.S. SUBSCR IPT IONS

$10.00 • lrd OUI • 51S.00 • 1st Oau

535.00 • Uf.t1me • l rd Ciao

XL721 PC boards. Write for details. Availab le: large
quantities only. EL ECT RO NIC DEVELOPMENT
LAB, Box 1560, Pinellas Park, FL 33565 .

• Causes speed radar guns to read out either: -a per.
cent"9& of your true spee d , or whatever speed you dial in
• Actrvated by your Esrort and most other detectors
• Esp&Cially &fl&etive against instant-on radar
• Operates on both X and K bands (not FCC approved)
• MONEY-BACK GUARANTEE, ij not satisfied.
WARNING : The device describe d in this literature is not
legal for use against pol ice radar.
Complete literature & plans package , send $14.95 to :

Philips Instrument Design Co. Inc.
9513 SW. Barbur. Blvd. # 109S . Port land, OR. 97219

VISA and MIC order line: (503) 626·6764

IMPORTS-Stereos, boosters, equa lizers , speak·
ers, too ls, more! SASE for listing, CONNE LLY,
329·76th N. Bergen, NJ 07047 .

WANTED: Cash for old tubes , spea kers , amplif iers .
Western Electric , RCA, Cunningham, Mcintosh,
Marantz, Quad, Tannoy, JBL, Altec, Dynaco , Leak,
(713) 728 -4343 . MAURY, 11122Atwell, Houston, TX
77096 .

APPLE II+ compatible cards : Z80 $39.95, disk
controller $35.95, EPROM programmer $49.95,
RS·232C $42.95, 16K·RAM $34.95, 5 amp power
supply $39.95, RF modulator $5.95. Great prices on
IBM items too! Free listing, 3 month warranty. KOM
PUTE CH, Box 597 , Alexandria Bay, NY 13607

POLICE descramblers for scanners, telep hone de·
vices , etc. Free catalog . KRYSTAL KITS , Box 445,
Bentonv ille, AR 72712.

MICROWAVE TV ANTENNAS

WIRE D and wireless infra red remote control cab le
TV conve rter box $49 .95 and up. Pioneer, Sylvania .
CABLE TV PROD UCTS, PO Box 1334, Jonesboro,
AR 72403 . 1-(501} 932·1122 .

GUA RANTEED quality surplus com ponents for
less. Free flyer. ELECTRONIX LTD., 3214 South
Norto n, Sioux Falls, SD 57105.

NO RELC O PAX System, code TM 200/20 M ,
phones : 53 line circuits 110·159, staff location ca lling
08 ; 09, call party 8; 9, 4 party confere nce PA., NJ.,
DEL.. Ca ll (609) 691 -1075, others call (800)
257-7043.

25,000 receiving tubes $3.00 each . Send stamped
envelope for list. FOX, 2266 1 Glenwood, Mt. Clem 
ens, MI 4804 3.

SURGE supressors to protect your sensiti ve elec ·
tronic equipment write DENA ELECTRONIC SYS
TEMS, PO Box 922 , Waynesboro, PA 17268.

SURPLU S PRC· 6 radio $18.00 ea., $30.00 for two,
antenna $2.50 ea. , add $5 .00 shipping and han
dling. Operation check $5.00 ea . Write for quant ity
price. MINITRON , POB 285 , Beltsvi lle, MD 20705.

UNIQUE booklet , "How neuro cell (body) converts
slqnals/pulses -clrcu lt & co mputer sim ula tio n."
Check/money order $7.95, TRONLERT INC. , Box
355 , Montreal North, Canada H1H 5L4.

~
BUY FACTORY DIRECT & SAVE!

COMPlETE & PACKAGED "om
• 180 DAY GUARANTEE

SUPlIlIHI (lA IH\.Mr. A...AIl.....1 $6995. SATlLlIT( SYSTEMS IN ST()o(
..Dt:AUItS WANTED ••

service is our trsaemsr«

n ~ NEPTUNE COMMUNICATIONS INC.
II I CAll 1-718- 357-397D ups shippable c .o.d.

6.95

APPLE ACCESSORIES

Reg. Power Supply
Model 4A/PS (99/4)

3 DC Outputs:
12V @ .4A, -sv @ 1.1A

-5V @ .2A Highly Filtered

80 Co lumn Apple 11+ .. . 149.95
80 Column Apple liE .. • 129 .95
ZOO Apple 11+ 89.00
ZOO Apple liE 89.00
16 K Ca rd 39.9 5
Cooli ng Fa n 38.9 5
Power Supply •••.•• .••.•.. 74.95
Joystick 2 9 .95
RF Modulator 13.95
Disk Drive 199.00
Controller Card •....• •.•.. 59.95
Paddles ; 7 .95
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Your ad could be selling merchandisefor
you in this sp ace. Th e pr ice is a
remarkable $250. Toplace yourorder, call
any Radio-Electronics salesman: Stan
Levitan (212) 777-6400 , Marvin Green
(818) 986 -2001 , Ralph Berger (312)
446-1444.

~ WRITE FOR

~~iMcGEE'S
SPEAKER& ELECTRONICS CATAlOG

IOC)1 BARGAINS IN SPEAKERS
Tel.: 1 (816) U2 5092

1901 MCGEE STREET KANSAS CITY, MO. ~108

(Did-;ou~e~iV:ou~
new 1985 catalog?

I

I~~~~ESS ' " ... : I

I ~~:~E: : : : : : : : : : : : : : : : : : : : : : : : : : " " ' " '' '' ' ' '' I
I ZIP CODE. I
I MAILCOUPON TO: I

4RE USA: P.O. Box 9100

l
W••tboroug". M.... 01581 )
CANADA: 5651 Ferrier St.

Montr..., Quebec H4P 1N1

- - --
SEMICONDUCTORS . i'l\SSIVE COMPONENTS . DATA BDOKS
CRYSTALS . CHEMICALS . POWERSUPPLIES. HARDWARE

TEST INSTRUMENTS. BREADBDAROING • SOCKETS . SOLDER
SWlTCHES. MICROCOMPUTERS . TOOLS' TRANSfORMERS. KITS

WlRE & CABLE.HEAr SINKS. RELAYS ' f ANS. CAPACITORS

SERVICE - ORDERS PROCESSED IN 24 HOURS
QUALITY - CURRENT DATE CODES . LEADINGMFR·S.
SAVINGS - VOLUME DISCOUNTS. TOLL FREE NO.
SELF SERVE - STORES ARE OPEN AT 8:00 AM

SCANNERS

CABLE TV " CYLINDERS"

INVENTORS!
CAN you profit from your idea? Call us today regard
ing the marketing of your invention. or write for your
free information package. Over a decade of service.
AMERICAN INVENTORS CORPORATION, 82
Broad Street, Dept. RE, Westfield, MA 01086. (413)
568-3753.(Not an answering service.) A fee based
marketing company, offices nationwide.

NEWSLETTERS

Ts-1000 2K software. Loan breakdown. checkbook
balancer, savings balancer. barqraph, robot drive
train design. addi t io n qui zard , multiplication
quizard. $9 .99 each, postpaid. check/MOiVi saJ
MasterCard . Gua ranteed. STURDIVANT LABO
RATORIES. Box 11 6RE. Bedford, M149020.

SUPER powered notch filters. Equivalent of cable
company " cy linders" . Eliminate undesirable sig
nals. Any channel 2 through 8; 14(A) through 22(1).
(Please specify.) Send $20.00 each. Money back
guarantee. Quantity discounts, CATV, Box 17621,
Plantation, FL 33318.

NEWL..Repair any TV...Easy. Anyone can do it.
Write. RESEARCH , Rt. 3. Box 601 SR, Colville, WA
99114.

TS-1000 SOFTWARE

ELECTRONIC Systems Newsletter is a monthly
publication written especially for the electronics
hobbyist/experimenter. Fascinating projects . new
ideas. sources. Free details. AF PUBLISHING,
Dept. R2, PO Box 524. So. Hadley, MA 01075.

DO-IT-YOURSELF TV REPAIR

JOIN 30,000 other scanner owners in the nation's
largest not-for-profit association of scanner owners.
Bi-monthly publication with tech tips . fasc inating
true stories. news of new listenin\l adventures. Plus
member benefit package including car rental dis
counts, no-extr a-cost insuran ce coverage. free
classified ad service. and more. Send just $9.75 for
10-month trial membership to: SCANNER ASSO
CIATION OF NORTH AMER ICA, 240-A Fencl
Lane. Hillside, IL 60162.

MASTERCARD AND VISA are now accepted
for payment of your advertising . Simply
complete the form on the first page of the
Market Center and we will bill.

THIS IS AN EXPANDED-TYPE AD WITH A
TINT SCREEN. See how it jumps outon the
page. To order your ad in this format calcu
late the cost at $3.75 per word for the ex
panded-type and add 25% for the tint
background.
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II PINS~Plo~~ 110 12001 6502 :;;
U PINS 7 110 12005 6522 635
16 PINS 6 110 12021 6S5O 320
111 PINS 6 13D 12014 6e02PC 750
20 PI"S 5 119 12023 ao&5.APC 595
22 PINS 5 1"2 1203l1 112a.w'C 550
2" PINS " 1 19 120S3 llalI8DC 2370
211 PINS " 1.30 "1001 ZllOCPlJ .(99
.(0 PINS 3 1"2 12013 6WJOBPC .(195

~
301AHC
301Ale
,)J$HC

eorrc
""'TC
"'TC
"'HC

"" C
311HC
311TC
J17UC
] 171':C
318TC
J19PC
3231<C
J24PC
331UC
33""
" ' PC
3531C
353TC
3931t
5551C .
5551e

""'""1TC
592PC
1091C
1Q9HC
nne
7' 4HC
123HC
12JPC
125TC
133PC
139PC
741HC
741TC
W PC
74$lC
759UIC
14581C
14UPC

""PC
14! 9APC

ORDERING INFORMATION

Us. Dilly th, '6 digit ACT # wb,,,
Drdrring. Som,'1&.'9'$con"in
multlpl" olh" th,n on,. Plu Sl nDI,th., th. se multiples will nDJ b, broten.

I'tl'l Ol "lIIy II 0" (I) """".'/'WIn /11/" " 1.

2"'52_
2""2_
230M
230892_

"""'''''2

54139
544113
54091
"'41
54042
5-4111
5404'
5409.
5404'
541111
54045
54Ul
541"2
5"DotS
54049

"'SIl
54051
54099
54100
54<l59
54' 44
54404

06101
06102
06126
06128

06'»
06132
060S5
06001
1l6OOS

06' 1l3
""'15

"""00>"
06081

""'''""'25

0"""""2"""5
06136
06104
06105
0610S
06111
06101

"""06140
061134
061.(5

""'"061S1l

""'''""'''
""""06064

""'"06122

""'16"""9
""'51
061190
06082
1l6<l99

""'''06051

""

(J)
ozo
a:
f-o
W
-J
W

o
o
-c
a:

102



WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING!

CIRCLE 107 ON FREE INFORMATION CARD
103

$2.50 EACH
10 FOR $20.00

GEL CELL
BATTERY

~~

NEON INDICATOR. RATED
120 V 1/3 W. MOUNTS IN
5116" HOLE... RED LENS.

75¢ EACH
JOFOR$7.00
100 FOR $65.00

NEW TEXAS INSTRUMENTS
KEYBOARD. UNENCODED.
48 S.P.S.T. MECHANICAL
SWITCHES. TERMINATES
TO 15 PIN CONNECTOR.
SOLID METALFRAME4" X 9.'

$6 .50 EACH 2 FOR $11.00

SOLID STATE

~
BUZZER

• STAR ~SM B-06L .

6 VDC.
TIL COMPATIBLE.
$1.00 EACH
10 FOR $9 .00

120V INDICATOR
::arl"' '' e lk; -.

48 KEY ASSEMBLY FOR
T.I. COMPUTER

REVERBERATION UNIT

.'i "W;;;;;;;;;~ ~r ~i rL $7.50 EACH

ACCUTRONICSCOILSPRING TYPEUNITS. USEDIN
ELECTRONIC ORGANS TO PROVIDEACOUSTIC DELAY
SOUND EFFECTS. INPUT IMPEDANCE8 OHMS. OUTPUT
IMPEDANCE2250 OHMS. 4111- x161/ . - x IV I'~

22/44 GOLD
~C. STYLE $2 .00 EACH

10 FOR $16.00

SOUND ANDVIDEO MODULATOR

~
FOR T.I. COMPUTER

''' ' , . I
.~~ T.1. ~ UMI 381-1. DESIGNED FOR USE
~. WITH T.1.COMPUTERS. CANBE USED WITH

7 II . ~W;~Nsgu3Rg~S-i m~c'i:~Bs~f~~~H .
..., '0 OPERATES ON 12 VDC. HOOKUP DIAGRAM

_ . INCLUDED.
$10.00 EACH

22/44 TIN
P.C. STYLE; NO MOUNT ING EARS

51.50 EACH 10 FOR $14.00

7 CONDUCTOR
RIBBON CABLE'

PUSHBUTION
POWER SWITCH

~

SPECTRA-STRIP RED MARKER'
STRIP. 28 GASTRANDED WIRE.
$5 .00 PER ROll (100 FT.)

DOUBLEPOLE POWER SWITCH
PUSH-ON. PUSH·OFF.
$ 1.00 EACH

2K 10 TURN
MULT I-TURN POT

~
SPECTROL

• * MO D 534·7 161

$5.00 EA C H

ROJ~ sw,ITCH
6POSmON . .

1 "' ·0IA x1~·HIGH ... _ .....'

75" EACH
10 101'$6.00

MINIATURE TOGGLE SWITCHES
ALL ARE RATED 5 AMPS @ 125 VAC

S.P.D.T. s .P.D.T' j S.P.D.T. ~
(on-on)~ (on -on) (on -all-on)

P.C STYlE, SOLDER LUG SOLDER LUG
NON.THR EADED TERMINALS TERMINALS
BUSHING $1.00 EACH $1 00 EACH
75CEACH ~r..; 10 FOR S9 oo 10'FOR S900
10 FOR $7 00 • 100 FOR S80 100 FOR $80 00 1----------1
S.P.D.T. s .P.D.T.. D.P.D.T. ,
(on-Oll-on~ (on-on) (on-on)

P c. LUGS,
NON·THREADED THREADED SOLDER LUG
BUSHING BUSHING , ~ TERMINA LS

~;; 'ES;;~E ,e; ~~ .~~AS~~ _ . ~~ '~O~AS~~00

10 FOR $7 00 100 FOR $80 00 100 FOR $180 00

COMPUTERn SLID;-r, ~O~S

GRADE 100K linear tape
2" LONG

CAPACITORS 1 516" TRAVEL 7M EACH

SOOK linear taper
2,000 mfd. 200 VDC 2 718" LONG
1 3/ 4· 0 IA. )( 5~ HI GH $2.00 1314" TRAVEL 7M EACH

3,600 mId. 40 VDC
DUAL 100K audio taper
3 1/2 " LONG

1 3/8~ OIA. x 3 3/4~ HIGH $1.00 2 112" TRAVEL. $1 .50 EACH

6,400 mId. 60 VDC f? CRYSTALS1 3/8 " DIA.• 4 1/4" HIGH $2 .50
CASE STYL E HC33/U

31,000 mId . 15 VDC OOLORBURST
1 3/4~ OIA. x 4 ~ HIGH $2 .50 2 MHZ 3579.545 KC

$3.50 EACH 51.00 EACH
72 ,000 mId. 15 VDC

METAL OXIDE2" DIA. • 43 /8 " HIGH $3 .50

185,000 mId. 6 VDC VARISTOR
2 1/2- OIA. )< 4 112- HIGH $1 .50 G.E. " V82ZA12

50 VOLTS. NOMI NAL D.C.
VOLTAGE. 518" DIAMETE R

CL....... ' TO f IT CAPACITO'" 50t ••. 2 FOR $1.50

MIKE
CONNECTOR

.~
5 CONDUCTOR IN-LINE PLUG
AN D CHASSIS MOUNT JACK .
TWIST LOCK STYLE. SAME AS
SWITCHC RAFT 12CL5M.
$2 .50 PER SE T

I.D.C. MALE

~
5A'1E AS Aa:~: L

-=~. PRESS
FIT ON
STANDARD

RIBBON CA8LE.
$8 .00 EACH

,

13 VDC RELAY
CONTACT; S.P.N.C.
10 AMP @ 120 VAC
ENERGIZE CO IL TO
OPEN CONT ACT .. .

COIL ; 13 VDC 650 OHMS
SPECIAL PRICE $1.00 EACH

MIN IATURE
6 VDC RELAY

SUPER SMALL
SPOT RELAY;
GOLD COBALT
CO NTAC TS.

RATED 1 AMP AT 30 VDe :
HIGHLY S ENSIT IV E. TTL
DIRECT DRIVE POSSIBL E.
OPERATES FROM 4.3 TO
6 V. COI L RES. 220 OHM .

1 3/16" )< 13/32" )< 7/ 16"
AROMAT " RSD-8V

$1 .50 EACH 10 FOR $13.50

4 PDT RELAY
• 14 pi n sty le (;
.3 amp con tacts __
• 24 vo lt d c o r ,

120 volt a c COtI II
• Used but fully tested
$1.70 EACH
specify co il vo lta ge
LARGE QUANTITIES AVAILABLE

I OCU TI fOR RELAY $Of; Nett

HEINEMANN ELECTRIC
~JOI- 5A- 140- 5 AMP~.
CONTROL, 3-32VDC ~.

LOAD, 14DVAC 5 AMPS
SIZE, 2"X I " X \I" HIGH
$5.00 10 FOR$45 .00

ALL ELECTROniCS CORR

LINE CORDS
~~

TWO WIRE
I ' lag> TWO WIRE

3 FOR $1.00

THR EE WIRE
6 FOOT l ag> THREE WIRE

$2.00 EA C H

SSTATION
NOK-INTERLOCKING
SAME AS ABOVE. EXCEPT
EACH SWITCH OPERATES

INDEPENDENTLY.
$2 .50 EACH

S STATION
INTERLOCKING

MADE 8Y ALPS. •
3- 2PDT AND
2 - 6PDT
SWITCHES ON FULLY
INTERLOCKING ASSEMBLY.

3v. ~ BETW EEN
MOUNTING CENTERS.

$2 .50 EACH

. 45" SPAClf'oG P . C. LEADS
1000 FOR $10 . 00

10,000 FOR $85 .0 0

(
1N4148 '\
SPECIAL )

10 FOR $9 00

4 FOR$ l .OO
3 FOR$l.OO
4FOR$1 .00
3 FOR $1.00
3FOR$1.00
3 FOR $1.00

2N706
2N2222A
PN2222
2N2904
2N2905
2N2907

DC CONVERTER

~

$1 .00 EACH

TRANSISTORS

4VOC @70MA

I VDC@ 500 MA

9VAC @1AMP

2.5 VAC@ 265 lolA

17 VAC @500MA

24 VAC @ 25O MA

DESIGNEDTO PROVIDE A
STEADY " S VDC@ 240 MA
FROM A BATIERYSUPPLY
OF 3.5 TO6.25 V.

2 V1 6" X 1 1116" X $1.50
I 11116" HIGH. EACH

Mum
SWITOtES

TRANSFORMER 3 STATION
WALL NOK-INTERLOCKING

$ • 3-2PDTSWITCHES.

ALL ARE 115 VAC ~". . EACH OPERATES t1rue:M'~1i:rrffit1-.f;=,=~~;;'~;~-":::i....- ....-----~~~;::~----IPLUG IN " INDEPENDENTLY.

m" BETWEEN
MOUNTING CENTERS.

$2.00 $1.75 EACH

$5.00

$3.00

$2.50

$<4.00

$3.00

TI1ESE ARE SOLI D STATE FULLY REGULATED
13 • 8 VDC~ER SUPPLI ES. ALL FEAT~E
100 \ SOLID STATE C~STRUCTJ~, FUSE
PROTECT ICl'41 L.E.D . POtiER INDICATOR.

2 N"P CCNST,ANT, 4 PM? SURGE .

UL LI STED $18 . 00 EACH

POWER SUPPLY W/PRE-AMP

A#
THIS SUPPLY WAS USEn TO POWER

• AN 6 TRACK / CASSETT E UNIT . IT
WILL SUPPLY APPROX. 18 VDC AND

INCL UDES A SMA LL PRE-AMP TO
BOOST SIGNAL LEVEL.
RCA PLUGS FOR LINE IN/OUT.

$4.50 EACH

SPRING LEVER
TERMINALS

TWOCOLOR
CODED ~.
6~RAMJ~t~5y • ~~ •
23/ 4- x 3 3/ 4" + -
BAKELITE PLAIE.
GREATFORSPEAKER ENCLOSURES
DR POWERSUPPLIES.

TRANSFORMERS
12OW>l1 ~

prim.rIo~

5.6 VO\.TS@ 750 lolA $3.00
6 VOLTS@150 lolA $1.25
12 VCT @2OOlolA $2.00

l I V. @ 650 MA $3.50
11 VOLTS@l AMP $<4.50
24 VOLTS@ 250 lolA $2.50
24 VCT @lAMP $<4.50



. . 7400 74FOO NEW 74ALSOO DISK CONTROLLERS

"'""""""""" .29"
39"
""39"

.."
""1049.."..".."
"'''..."
""'". 14 95

""."
'"'". 1 . 9

""• 19 49
3149
2U9

""."
"'''
""

"'"t& CM:lSPreosoon TIITItI
tI Slopwalctla-xn.I~KtII

.. J ltDqotA.1)IlCOOrrootI

.. 4 D9l LCO~ b' 1 105& 7 1 1 6

Jlt D9tLCD [)lspgr tIr 1105& 1116
.. C.Qrcu.lBon.[1lspQIfrE~KIl)
.. 3'l D9! AIO UO Dnw)
41 tC.~lloIrd.~IE""tf.<ll
.. 3'l l)g1MJ lCODIsHlO

l.ow~tlefy\bll ~

%4 CIiKlS LEOSli::lIMIltM· .mef .
14 ~Chop XTl rE*N;I()ll Kll)

II ble CienerIlar . . .
" bnrIGenItJboCll4l.xn(E~MI
14 Osc:ucrConwllf. ••
U ffeqCoun*Chlp.XTl!E'GIuDorl1WJ
t 4 4 Fwc CI«lSSlupwQIdlOO •
t4 4 F,",~0Plp. XTl~r.11

!I 1000000UW;CM..-eA.
21 ! DIgolFtlq ee.",., ec
ZI 4 Dl;l1LEDIJpIOow!l Coc.rllel'CA
tI 4 Dl\11l l EDlIpotIown Colner CC ..
.. l C0 4"J 0!g,l llp CounIrf Cft ..
41 5 FunctJoIICwl.Ch=p, mIE~!OIl1l;o(1

'''''''' .. " lRl39 11 '09 14HC245 It '", ..", " " 74HC147 " '29 ''''''', 11 "''"'''' .. .. 1-4tC151 11 " '''''''' " '09
"'''''' .. " 14tC153 " '.09 14HC251 11 "''''''''' " " 14HC 1~ " '" ,""". 11 '"'''''''' .. " 14HC157 " " ""c", .. ..
14t(:10 .. " 14HCI58 11 " ' 41«:273 It '29
141<11 .. " 1"":160 " ". ""c'''' .. ."l.e14 " .. 74HC161 11 ' 39 '''''''' It '"''''''''' .. " 14~162 11 139 ,..".. " '"'41«:27 " . " 14HC16J 11 '39 ".."', 11 '"'<HC30 .. " 14tf;164 .. '" 141(;J7J It ,,,
''''''' " .29 14HCI~ 11 '" 14lC314 It '"'OC<, 11 ' 09 141<166 11 '" ,.."", " '""",5\ .. .. 14t1C113 11 '29 '<HCJ93 " ,jIl

'''''''' ... .. 74tC114 11 ' 09 '''''''' " '"14HC73 " 29 14HCm 11 ,.. '''''''' It '"14HC74 " 29 14Ht19O 11 '" ".,,'" " ".14HC75 " " 1"'::1 91 " .." "'''''' " '"14HC76 11 29 141<192 11 ... 7«.40:2414 115

""C!9 " '" 14tC193 11 ,.. 74tC4040 II ..,,....
" " 14Ht194 11 ". 1~ 11 ".14HC101 " 29 14tC195 11 ". 14HC«115 14 "loH::l09 " .29 "'''22' 11 '" 741tC401I14 "lR112 " 29 '41«:23, 11 ... 1«4511 II ,,,

14K:123 " ,n 14HC240 " '29 14!iC4514 t4 4.11
101(;125 " '" 14~1 It '29 74HC4538 II '"14HC132 " ' 29 14HC242 .. 2.15 74tC45-4J II U 5
74Ht131 11 '" ' 41«:2" " '" 14HC004 IS\IIl'tbIAItftd14HC138 " 119 1«244 ~ ' 29 Allo! lMrs.l re ~fle(l<l .

"COO " n I "c"o It '"'''''' .. 35
74(;101

1«:244 It '""CO< " " " 29 '«:373 It ",

""" " " 14C151 11 ' 19 14074 It 'n14el0 .. 35 104(;15-4 .. '25 ''''''', " "14(:14 .. " 14C151 11 '" '«>02 " 29

'''''''' " 35 14C160 11 ". '<C003 " "'«:30 .. 35 14(;161 11 ". '''''''' " jIl

'«:J' " 39 74C162 " 1.19 '''''''' " ..,«:4, 11 ". 74CI&3 11 ". 7all It '"'«:4, 11 '" 74C164 " ' 29 74<:912 It '"14C7J .. " 74C165 11 '29 7a15 II '"74(;14 " " 1<4Cl1J 11 " 7011 It .""C" " '" 14(;114 ' 11 '" "cm II ...
'<86 " 29 14<:115 11 1.19 "C." It .""C" 11 '" 14(;191 11 '39 '<929 " '"''''''' " ' 09 1«:113 11 '39 '''''' 11 '"" COJ " ' 09 1<4C19!1 11 ' 29 """ " ..
''''' .. '" "C221 " 175 1IlC9' 11 "
TlOl1a' I " LM141H " "TlO'2CP I '09TlOl"O/ .. 195 "'''''' I "TUlO' O' I " 'fJ". I '09 ,.""" ."TlO82CP I 119 ""'" I '09 lM1456V ,

'"11...,. " ' 9' lM35!H I " 1.N1451C1l I jIl
l l,l109K '" '""'" .. '29 "',- " "L.MlO'CH I 39

"'''''' " ." "'..... " "LM>J2H '"lM3O<H '" OO7JH " ." lJ,l1496/il " "lM305l1 " 00'''' " '" "''''''''' ."""'37t. .. '"""'" I '09 "''''''' " 2.49

'"""'" " """" " .. lMll11N 11 '""'''''' '" '""" " '29 LMII 72tl 11 '"OO'OCH '" '""'" .. ,.. LMlI111'l ·9 14 '"lM311CH "OO'2H '" '""'" " '" "'"... 11 '"OOIn '" ,""",., I .. l l,lle9(,1rf .. ".llrl3111( '" lM3!'" I '39 lM2OO2T '"OO"CH I '" """" II ' 19 IUQOlJA 11 ...00"• .. ,..
Ut39I N-8011 1.19 """" 11 '"002"" .." """" I " 10\2207 " ".'"""''' '"'"""''' '" '""" I " """'" " '29

'"""''' '"
,,_

I '" ""''' .. '"l M320TS " lMml '" ,",,77P '"l MJ20i-12 " lf 412C1'f I '" l WI I IP '"1.M32Ol-15 " 11'''''' " '" lM29O" .. 29l.M320124 " 11'''''' I '" 1M2902H .. "Ul322H .. '"lM32Jl( ." .....'V I '29 lM29O'" .. ".002" .. " ...... .. '" """'" I '"LMl2'Jlll " ""'" .. '" """"" " "'""" '" """V I " """"'" I ".""'" '" ""'"
,

" """"" I "'""" ' 29

'""'" " 29 U.,,,,, 11 '39'0"02 '09'0'''"' '" ""'" " '" '""". 11 '39
,""IT ". ...... 11 '" '0'"'' 11 ' 39
'MJ3O( '" l""'" " " ,,,.."" " '"l.M3J9H " " '"""" I .., ~151N8

,
'"'"""" '35 ' ",,7V I " Fl(;.4195TK '"'"""''' ' 35 "''',. "

,,,
LM<'5IlCH I ,..

""""" '"""""" '"
HES1!N " '" LM<5OIlA 11 '"'"""" " .."'" " '" ""'" I '"'"""''' " llI7OX> I ,.. """ I '39UQ«Il-15 " LMI ICfl .. " """"" 'n

'"""''' " lJ,l1l1N .. 29 ","0" " '"",,,. " ... "',"" .. " "'13'''''' I U 9

'""'" " ..
'""'" '29 "',,,. .. .. LMl3r:(l(»j II ".""" " "" "" ... '" "'IT It '"""" " lJ,l141Dt I 39 -,........
30003 1982 Nat . linear Data Book 11!5.2pgs I . $11.95

""".
''''''"""!tV'"
"0<01.

"""""Ft02030
1106EV~

7107'C1'l
1101EV~

1116CPl.
12011US,,-
'''''''''''''"""""""""''''720"#fJ

7207"""'"
121~

1215fVtXl
1216AU
12l~

1217U
1211Af'1

"'....
'''''''''''''
130009 19831NTERSIL Dat a Book " " •• , .. . . 59.951

74HC High Speed CMOS

... ..
JiCS1T11 ·1
r0 1Til
ro"93
FDI195
FOI7'97

0"""WD2793

ifDT1 5 - __.... _

...... ...... ... Tht DT1~IS I SIIIWlIOOTAI.JlVtll:lltrCOdtdWlIll131~
1ndusetl.'1IIIClI"OS.2Dles.W S lSifInrtSollna clnt<nl Tht 'flltVlls ltld Dll$ hM bMn
asIIlj1lIIdlll$C1llt aDftt.sts.~. pouible lCl ~Sol'lgIt 'MJ'dl or w:lrOs~
nlopl'lrDn:ct Ml'lMllllncn. Tht"'falr;:f"" OI.IIP\Itol "' DTlO5O II I ~"lttY~~
\IOQ JIlIDTlfl5I c..- .. . s,MdI"...a. IM IZI__ ..
IIfttI MW:I ... MIt5Z1I4SWClC Wlnl lIIl ---..a-Ic.................
DT1050 DigilalkerN

•• • • •• •• • $34.95 ea.
MM54104 Processor Chip $14.95 ea.
DT1057·~ ...lTtl5l.....,n.Ull1_1II lII:l t ...._ l

Part No. DT1057... • . • . . . •.. . • $24.95 ea.

I~I~

... 
('wd2~ twWJ~

lMd 2~1OI~

Hr,;~ .•
CMd2~~~

llpIe3-lncIoAfrWI.,Ij()!ia
'-.... ...
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11 Chip - 15 Minutes I
Erases all EPROMs. Eraaes up to 8 cnips within 21 minutes (1 chip
in 1Sminut es). Main tainsconstant expos ure distance of one inch .
Spec ial conductive bam liner eliminates static build·up. Built-in
safety lock to present UV exposure . Compact - only 9.GO'\. x
3.70'W x 2.601-4 Compl ete wYtnnok:ling tray for 8 cn ips.

DE-4 UV·EPROM Eraser• • • • • • $74.95
UVS·11EL Replacement Bulb. . . . .. • .. $16.95

51f4" APPLE'"
Direct Plug-In

Compatible Disk Drive
and Controller Card

The ADD-514 Disk Drive uses
;>hugartSA390mechanics-I43K
formatted storage • 35 tracks
• Compatible with Apple Control
ler & ACC-l Controller' The drive

comes complete with connector and cable - just plug
into your di sk controller card • Size: 6"L x 3~'W x
8·9/16"0 . weight: 41; Ibs.
ADD-514 (Disk Drive) • ..•. •• • .. • . $ 169 .95
ACC"1 (Controller Card)• ••••••. • $ 49.95

More Apple Compatible Add-Ons ...
APf. 1 (Cooling Fan wYtnsurge protection)• • • • $3 9.95
KHP4oo7 (Sw;tching Power SupplYI• . . . . . . . . . $59.95
JE614 (NumericlAux. l<oeypad lor llel $59.95
KB-A68 (Keyboard w/Keypad lorII • 11 +1. . • . . . $79.95
MON-12G (12' Green MonOorw/._ "''''' 1... . $99.95
JE864 (80 Col. +64KRAM10< lie). . . . .. . .• $99.95
ADD-12 (5, ' HeJl·He9h1 Dill< Dr""I $179.95

EPAOMJt..lUPERt.4CXXJlES - The .l:664·s »M'Ell lOUE~WocUtI lS a

~ModuleN prHtU;thI.J:fi64 b" flIPf'OP'I"~"to ""U'flOM n

~ItM EPROMsocQICCll'oMdIOIIs lDrlNt~ fIlAOM

==:.. .... ~ .,...k1IU IIU
...... VOl 2S¥ NCl. 1IIIlln Sl4 ts

"'1'" 1l'1l'RllU5I I Clll 25V JWLtllC.n.----W.+W.+1N ....... n

8est
Included 8uJl:r/

MPl51S (MPI 510 ' SS Iull-h t.) $ 89.95
RFD480 (Remex 5'0" OS full-ht.) $129.95
TM1OD-2 (landon 510 " OS full-ht.) $159.95
F055B (leac 5'0" OS half-h t.). . .. • . $149.95
SA455 (Shugart 5'0' OS half-ht.) $159.95
FOD100·8 (Siemens 8" SS Iull-ht.) $139.95
PC~5 (510 " Power Cable Kit). • . . . . . . $2.95
PC~8 (8" Power Cable Kit). . . .. • ... • $3.95

•••

JflI65- !JZ32C IITERFIClIN'1llll - ThoIlS232C """""""'_
compMf ar:ctSS 10Iht ,664's PJ,Ir,l ThI allows lilt compMf til~ sam and
RlstIrEf'fOlliati loanclmfll.,864 A~prGOfn lrstlllQ . Il4lIlMd Il WfIASIC IDr

CP,'MtQlT¥lIAn~.ptCMdtclIoX!ltlt.. ICII\WnIoClll'lll'~""a'I
RS232 porti6008Iucll-bllwonl odll fJIIfYWCI'I 2_*

EPROMProgrammerw/JE665 Option
JE664"ARS $1195 .00

A&~ I TeaWd llndudes JMl6A Module)

Mitsumi 54-Key Unencoded
All-Purpose Keyboard
• SPST keyswitche s • 20 pin ribbo n cable connec
tion • l ow profile keys • Features: CUr$Of control s.
ccotrcl. caps (lock) , functi on , ente r and shift keys
• Color (keyeaP$): grey. 'M.: 1 lb. ' Pinout inclu ded

KB54. .•• • •. •. • .• • • . • . • $ 14.9 5

76-Key Serial ASCII Keyboard
• Simple aerial intertace • SPST switcning • Opera tes
in upper and lower cue ' Frveuser funct ion keys:
F1-FS • Six finge r edge card conn ection ' Color
(keys): tan • Weight: 2 !hs.• Data included

KB76••• .. . . • • • • ...•.•• $29.95

Apple Keyboard and Case
for Apple II and 11+
• Keyboard: Direct con nection with 16-pin ribbon
con necto r ' 26 specia l function s ' Size: U\i"l x
SlIz'W x 1102""
• Case: Accommodal es KB-A 68 • PoP-uP lid tor
easy access ' Size; 1S".,'W x 18"D x 4"'"1-t

Intelligent 300/1200 Baud
Telephone Modem with

RealTime Clock/Calendar

TRANSACTION TECHNOLOGY, INC.
5VDC @ 1 AMP Regulated Power Supply
• OutpUt: + SVDC 0 1.0 amp (also +30v0c regulated) • Input : 11SVAC. 60 Hz:
• Two-tone (blac k/be ige) eelt- enciceed case' 6 foot, 3-co nductor black
cower cord ' Size: 6\i -l x r wx 2\( - H ' Weignt 3lbs.

PS51 194 . . .

Power/Mate Corp. REGULATED POWER SUPPLY
• Input : 10S-125 /210-250 VK:. at 47-63 Hz • une regulation: :t: 0.05~ · Three
moun ting surfac es ' Oooenoottage prot ection ' Ul recognized' CSAcertified
FWt No. Output SI:N WIiWtt: ~

EMA5I6B SV03A16V02.SA 4'i't. x 4'V1 x 2\ltrt 2lbs. $29. 95
E.~/6C 5V 06A16V 05A I S~"L x 41t"W x 2~rt 4lbs. $39.95

4-CHAN NEL SWITCHING POWER SUPPLY
• Micr oproceSSOf, min i-com puter, terminal. medical equ ipment and process
control applica tions • Input 9O-130VK:. , 47-440Hz: • Output: +SVOC 0 SA.
-SVOCO l A; + 12VOC. 1A. - 12VOC0 1A · Une regulation s: ±O.2% · Ripple :
30mV p-p • load regulation: ,;t 1 ~ • Otrercurrent protection' Adj : SV main
output ,;tl O% ' Size: 6Ji'\. x 1.'W x 4-1 5116"1-t· Weignt: 1 ~ Ibs.

Fcs-604A. . •••.... . ..• . . •. ... •. • • . • . . $ 69.95

KEYBOARDS

ThoProModom" isaBell 212A (300/1200 baud)intelli
gent stand-a lone modem • Full featured expandabfe
modem • Standard features includ e Auto Answer and
Auto Dial, Help Commands, Programmable Intelligent
Dialing, Touch Tone- and Pulse Dialing & More ' Hayes
command set compatib le plus an addit ional extende d
command set· Shown w/alphanumeric display option.

Deeerlptlon ~

RS-232 Stand Alone Unit. . . . • . . . . • . ... .. . . . •. . . . $349.95
Apple II, 11 + and lie Internal Unit• . . . • . . ... .. . .. . . . • $369,95
IBM PC and Compatible Internal Unit. . . .. . .• •. . • . .• $269.95
IBM PC & CompoInt. Unit wfProCo m Software $319 .95
Macintosh Package. . .. . . .• . . . . . . . . . . . .. . • • . . . . $399.95
(Includ es PM, 200, Cable, & ProCom Software)

CIRCLE 11 4 ON FREE INFORMATION CARD

1311"1.x 41<"Wx ,""H

Po"No.

PM1200
PM1200A
PM1200B
PM1200BS
MAC PAC

$10.00 Minimum Order - U.S. Funds unl Y
Californ ia Residents Add aYt% Sales Tox
Shipping - Add 5% plus $1.50 Insurance
Send S.A.S.E. tor Monthly S./es Flyer!

OPTIONS FOR ProModem 1200
PM-COM (ProCom Commun ication Software). . . • . • • • • . •. . .. .. $79.95

Please specify Operating System.
PM-oP (Options Processor) $79.95
PMD-16K (Options Processor Memory - 16K). .. . . .. .. .. . . . •. $10.95
PMD-32K (Options Processor Memory - 32K)• . . . . . . . . . . . . . . . $20.95
PMD-64K (Options Processor Memory - 64K).. ... . . . ... . . . • • $39 .95
PM-ALP (Alphanumeric Display). . .... . . . • . .... . . . . • . . . . .. $79.95
PM-Special (includ es Options Processor, 64K Memory
--.... and Alphanumeric Display)••••••••••••• $189.95

Spec Sheets - 30Ceach .

~~~m~J:~~&) ~J1~
Prices Subjecllo Cha"lle
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PROTECT YOURSELF...
DATASHIELD

Surge Protector
am.,....vcbge...... aIld Et.I -Rfl_t>etore II
can dilnage your~orUI.I.. dal.Iloeaf-mo
WIIrranty Jl'cow« d,q,pIIlron 1100 mlCl'OM<:Oftd. 1
2.000 .00c _Its

0UCft1PTlON "lief:

DATASHIELD'
Back·Up Power Source
PrcMd)OUr CCfIlP\Ml lrom tIlI.dr.-outs..b!"(liIoro01-OUts..~
tt.rges an(! lonenoo.. PTrs PC200 .. delqled lor Pet
~~d1t1l;~ the XT300 lor I'Iard cSltIl:; memory
atld h "'1800 lor ll'\WII' UMr system. A~ COtI'll»llble
PC lor eacl'l of Ihe.. atandbyt ..... be tul)ClOftf<llor 15 kl
25 ,"",uW' a~~ IS loti WtoghI IPC200 . 24 lbt I 
IXTJOO 315 1bt1- !ATSOO·72 lbs l

PC200 (200 Watt Rating) . . . . . . • • • . . $299 .Sl5
XT300 (300 Watt Rating) . • • . . . . . • • • $3H.95
AlSOO (800 Watt Rating)..••• • •. . . . S7t9.SlS

:=~t~u~~~~o,; S~t~h: : :: :;:::~ ~===~--:~=:---;;-;:--;::::::;::-;:=----;:::::-;==--::-:-:=:--; ~~~~~=:::==~~.=.~~=~ _
6 Soc k. Super Fihers. low \bi t. Alarm. .. "'US
5 Sockets, Su pe r Filte rs.
Auto. Malter Switch• • •... • • • .. .... ... $H.Sl5

JE520CM
• Over 250 word voc.abulary-,fftxIs allowthe fOflT\Jtionof mOll
thJn500words. Sultt·in ampUfilr, spuklr, volumecDntr~ , and I - - .....-----------+-~ ..:____
audiojack. Recru ll ' I dear, natural male nice . Plug-In user
rudy with dDCumtntJtion and sample softwal'l • CUt slz.:
7'O"L x 3V."W x 1-3/ 8"H

JE520CM
JE520AP

TRS-80 COLOR AN D COLOR"
Eaay 10 Insta l KJt comes com plete WI1ha eacn 4164 N·2Q (200 ns) 64K 1------~...::.:.:..:.:.::..-:-=-:~:.::..:...:.~:...:..:...:._:_::...=:_==7_:.:7._7:=:~:.::::.:.:~_1
Dyn.amlCRAMs and documentJtion lewCOI'lYef"SoOtI eonv.rts TRS-SO Color
ComPl.lleri With D. E.ET,F a~ NC c ircui t boards to 32K Also con...erta
TRS-SOCok/l" Compu* Uto 64K Atlx OOS Of OS-9 reqUIred to Ubliz.e
lull &4K R.IJ.l on an compu .....

TRS·64~2 $29.95

Computer Memory Expansion Kits
IBM PC, PC XT and Compatibles

Most 01 the popular Mamory Boarda le g . Quadram" Expwl aion Bo.rda l
allow)'OlJ 10add an adclmonal6oiK,f 2aK, 192Kor256K .The I8M64K KrtWin
populate the.. boat da in 6-tK byte incramen ts. The Krl ia aimpte tolnataN
r,JatIf'IMft the 9 ·~K RAM ChiPSm the proytded lOC.ketJend aellhe 2 groupa
of awrtc:hes Complete conYerslon doc umenta tlOtl lnc luded

IBM64K (Nine 200ns 64K RAMs) $33.49

IBM PC AT
EaChkit comescompl... With nine 12aK dyna mICRAMs and docu menta tIon
brconve rSlon

IBM128K (Nine 250ns 128K RAMs). . . . . $199.95

APPLE lie
Extend«! SO-CollMnnl64KRA'-4Card .Expands memo ry by-&4K IogiYe 12et<
whe n uMd with progr ama like ~SlCalc". Fully asMmbMd a~ .ued.

JE864. . . ...• . . . •...... . •••. .. ... . . $99.95

TRS·80 MODEL I, III
EaCh Kit come s co mple te WIIheight MM 5290 (lPO.i 1614116) 16K 0ynarrMc
R.IJ.ls and doc umen tatlOtl Iol"COI'lWI"IIOI'l Model 1: 16K equipped Wllh Ex·
panSlOn Interfac e ca n be expan cled to 48K WIth2 Klta Ir.4odeI Ill: ca n be
expanded from 16K to48K using 2 Kils , Each Kit will expand computer by
1 6Klnc~oIs

TRS-16K3 200ns (Model III) $6.29
TRS-16K4 250ns (Model l ) $ 5.4 9

TRS·80 MODEL IV & 4P
Eaayto install Krl comes complele WItl a a.. 4164N ·20 (2OOn1) &4K 0)'namiC
RAMsand C>OnVef$IOn cloctMnentabon.Converts. TRS-SOModi' N compuWrI
from 16K to 64K Also expa ndl lr.4ocMI 4P from 64K to 12aK

TRS·64~2 $29.95
(Comoetb the Moch l IV fro m 16K to 6-tK or wiI .xpMd the MocMI4P from
Io4IKto 12'K)

TRS-64K2PAL (Model IV only) $49.95
(. ·4 '14'. with PIU. ClMpto upMd from 14K to 128K)
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fequ,' IIdI "'""e w.. ..'''"Il·ncl''''''
ell .... .,.1

• ReSlores TV'f!mOle eonlrola nd VCR
prOQlam tTlLngabd'ly

Lab accuracy at an
everyday pr ice
.,.reads 1 gram or .t oz.

0 ''' 0 ' '111 uact ....e"; hl'.,OufloCesorll rams
lor the lab d.ehng postage phOlogr aphy
Ca pac .ty 1999 11' atTl, 170 0" w,I'"
auicmahctare F'eepO,I.lloe&d.. lchart

DELUXE 46 CHANNEL
CABLE TV CONVERTER

$24.95
BICYCLE COMPUTER

LS1rn TOUCH SE ~S I Tr"' E l IG.. T O' .....IER SWITCH S4:1O
"' OI.lENTAAY TOUCH TO SEtltSOR PlA TE TUR~S uc -rrs o«

LS l120 14 P1>.lOIl'>AUTO'-IOT,v E ...ARINE ANTl.T HEFTOIGITAL LOCK S3 :1O
CIRCUtT HAS ~ 04rl 'C10lT COl,lBtNATlO"' S

LJG ' HSOIT HALL EfFECT SE NSOR f OR MACNE TIC FtELOCH A,,<CE S TOO
SYALl TO OP ERATE THE HAll SWITCHES OUTPUT IS A
LINEAR FUNCTION Of MAGtltET IC FIELO ItltTENSIT'I'
HALL EHECT SENSOR WITH OlnERE NTIAl OU TPUT ..
LINEAR FU>.lCToON OF ,-IAG...ETlC FLUX SLJPI'-LIEO ,', 1Ttl " l

O'V 'Go8LDCsiVfiTHCElS'US & ~ V

~~
~ CORPORATION

720 E,lndustrial Park Dr.•Manchester. NH03103
PHONE ORDERS WELCOME (603) 624·8030

FREECATALOG OF NEW DEVICES
POSTA GE_ ADO 5_ PL.US u saINSURAN CE. C.O.D. U 00 EXTRA

SATISFACTION FULL Y GUA RANTEED

SNOOPER PHONE - Allows usertocallhis premises andlisten
inwilhout phone everringing.
SNP20 Assembled sa9.50
SNP2 Plans $9.oo SNP2K PlanslKit. $59.5O
LONG RANGE WIRELESS MIKE- Miniature device clearly
Iransmits well over one mile. Super sensitive, powerlul.
MFT1 Plans $7.oo MFT1K PlanslKi1.....S49.5O
WIRELESSTELEPHONETRANSMITTER- Transmitsboth
sides ofphone conversationoveronemile ,shuts olfautomatically.
VWPM5 Plans sa .oo VWPM5K PlanslKit...S39.5O
TALK& TELLAUTOMATICTELEPHONE RECORDING
DEVICE- Great formonitoring telephone use.
TAT20 Assembled .... ...$24.50
TAT2 Plans $5.00 TAT2K PlanslKil.. $14.50
Our phoneis openfororders anytime. Technicians areavailable9-11
a.rn., Mon-Thurs torthoseneedingassistanceorinformation. Send
forfreecatalog ofhundreds moresimilardevices.Sendcheck.cash,
MO, Visa. MC. COD10: INFORMATION UNLIMITED

OEPT R8 , P O. Box 716. Amherst. N H 03031Tel ' 603·673·4730

CIRCLE 72 ON FREE INFORMATION CARD

QUALITY SPECIALS

CIRCLE 258 ON FREE INFORMATION CARD

Best Value $74.95

A Dashboard for your
Bike
Handsome m.lluebl.llckcon$Ol.
.....lh ..eybo.ll rd'n~ O,spl. y$ YOV'
speed . dollar'l(;e & c. lor,es burned
on 2 sq 11'1 l CDK'"" Quart:
c1ock/s lopwa tch bUill I" Completo
w,th MAO OICkup & aMmOl.lnts

$49.95
Upgr.de . ,.,y bi ke to . delu xe exerc ise m -ehln e

NEW DIGITAL SCALE

PERSONAL DEFENSE ANDPROPERTY PROTECTION
UTILIZESPACE AGE TECHNOLOGY.
CAUTION THESEDEVICES CAN BE HAZARDOUS ANDMAYSDON
BE ILLEGAL.
POCKET PAIN FIELDGENERATOR -IPG50
Assembled.......................................... ...
IPG5 Plans $8.00 IPG5K Kit/Plans $44.5
PHASOR PAINFIELDCROWDCONTROLLER- PPF1 0
Assembled. . $250.00
PPF1 Plans $15.00 PPF1 K Kit/Plans $175.oo
BLASTER- Provides a plasma dischargecapableof puncturing
acan.
BLS10 Assembled $89.
BLS1 Plans $10.00 BLS1K Kit/Plans $89.
SHOCKER/PARALVZING DEVICE- Veryinlimidatingand
elfective. 5 to 10 feet
SHG60 Assembled $99.50
SHG6 Plans $10.oo SHG6K Kit/Plans $89.50
RUBYLASER RAYGUN- Intense visble redbeamburns and
welds hardest of metals. MAYBE HAZARDOUS,
RUB3AII Parts Available lor Completing Device$15.00
CARBON DIOXIDEBURNING, CUTTINGLASER - Pro
duces acontinuousbeamofhighenergy. MAYBEHAZARDOUS,
LC5..AII Parts Available for Complet ing Device ..$15.oo
VISIBLELASERLIGHTGUN- produces intenseredbeamfor

• sighting, spotting, etc. Hand heldcomplete.
LGU3..Plans..$10.00 (Kit & Assembled Units Available)
IR PULSED LASER RIFLE - Produces 15-30 wall imra-rec
pulses at 200·2000persec.
LRG3 AiI Parts & Diodes Avallable $10.00
BEGINNERS LOW POWER VISIBLELASER - Choice of
red. yellow, green- provides anexcellent sourceofmonochromatic
light.
LHC2 Plans S5.oo LHC2K Kil.. $34.5O

SEND $ 25 f OR OUR CATALOG
f EATURING TRAN SISTORS &
RECTIf iERS 145 HAMPSHIRE
ST.. CAM BR IDGE, MAS S . 02139

50 PIN EOGEBO AR D CON N. • • • 3.95

40 PIN EDGEBOARD CONN, 3 .00

34 PIN EDG EBO ARD CONN . , 3.00

26 PIN EDG EBOAR D CO NN. , . . 2.50

60 PIN R IBBON CABLE CONN. . . . 4 .00

50 PIN RI BBON CAB LE CONN . . 3.50

40 PIN R IBBON CABLE CONN. . . 3.00

J.4 PIN R IBBON CABLE CONN. . 2. 75

26 PIN RIB BON CABLE CONN . . . 2 .50

20 P IN R IBBON CABLE CONN. . . . 2.00

MULTITURN TRIM POTS
500H M 3/$2.00

l000H M
1000OHM 5K 20K

10K 50K ioox

TRANSISTOR SPECIALS
T IP 318 NPN 51 TO·220 , , . • , , $ .40
T IP 328 PNP 51TO·220 . ' .. , , $ ...0
T IP34PN PS , . . . . . ., . . $ ,9 5
TIP ll 1 . .. . .. . . $ .50
TI P 12 1 PNP 51 U84 , $ 60
TIP 141 NPN 5, lJ9 7 $ 1.00
TIP 145 . . . . $ 1.3 5
BU205 . . . . . . . . . . . . .. .. $1.7 5
2N404A PNP GE TO-S . . 31$1.00
2N 1307 PNP GE TO 5 ..... . . •. . $ .40
DP52000 - DUAL POWER DARl . . $3 .95
2 N2222 NPN 5. TO·18 . 7/$1.00
2 N29 0 7 PNP 51 TO·18 . . .. 7/$1.00
TIP 2955 PNP 5 , . $ , 70
2N305 5 NPN 51TO·3 . . . $ .60
MJE3055T • . , • . . . . . , .. $ ,60
2N 3904 NPN 51TO·9 2 , , 71$1.00
2 N3906 PNP 5i T O·9 2 , , 7/$ 1.00
lN4908 PNP 5 i TO·3 , $1.00
2N 6 109 PNP 51TO·2 20 . . . .. .. . • $ .55
2 N623 3·NPN SWITCHIN G POWER . . $1.95
MRF -8004 CM RF T RA N51STO R NPN.$ . 75
HEP G80l4 - PNP GE TO·3 $ ,8 5

74162 .70
TTL ICSERIES 74163 .70

74 164 .85
7400 .20 7474 .35

74 165 .85
74166 1.00

740 1 .20 74 75 .45 74170 1.50
7402 .20 7476 .35 74173 .75
7403 .20 7480 .45 74174 .907404 .30 7483 .50 74 175 .907405 .30· 748 5 .60 74176 .757406 .40 7486 .35 741 77 .65
74 0 7 .60 7489 1.90 7418 0 1.907408 .25 749 0 .55 74 181 2.007409 .25 749 1 . .50

74 182 .90
74 10 .20 7492 .50 74 184 1.50
741 1 .25 7493 .50 74 190 .80
74 12 .25 7494 .80 74 191 .80
74 13 .35 7495 .55 7" 192 80
74 14 .50 7496 .60
7420 .20 741 0 7 .50 741 9 3 "'0
7425 .30 74 116 1.20

74194 80
7426 .30 74 12 1 .45 74 195 .80
7427 .30 74 122 .45 74 196 .75
7430 .20 74 123 .50 ' 4 19 7 .80
74 32 .30 74 125 .45 741 99 1.25

7437 .30 74 126 .45 7421 1 1.25
7438 .30 74 145 .60

74 273 1.00
7440 .20 74147 1.20

74279 .70
744 2 .50 741 48 1.20 74 298 .60

7445 1.0 0 74 150 1.35 74365 .65
7446 .70 74 151 .55 74367 .65
7447 .70 74 153 .55 74390 .90
7448 .70 74 154 1.50

753 25 1.50

74 50 .20 74 155 . 75 754 92 1.00
9601 100

74 72 .35 74 157 .55 9602 .90
7473 .35 74 158 .60 8T26 1. 10

741 60 .85 8Tl8 1. 10
74 16 1 .70 8 T97 1, 10

8T9S 1.10

74 l S00 .30 74 L5109 .40 74 L52 4 1 .95
74lS0 1 .30 74LS 112 .40 74LS242 1 00
74LS02 .30 74 LS113 .40 74 15 243 1.0 0
74 LS03 .30 74 151 14 .40 74 LS244 1.25
74LS04 .35 74LS1 23 . 75 74 LS245 1.4 0
74 LS05 .35 74 15 125 .60 74LS246 1.40
74LS08 .35 74151 26 .60 74LS2 47 .75
74 LS09 .35 74 15 132 .60 74L5248 1.00
74 LS10 .30 74LS136 .40 74LS251 .60
74LS 1 1 .35 74LS13 7 .90 74lS253 .60
74 15 12 .35 74 LS138 .60 74 15257 .60
7415 13 .45 74 L5 139 .80 74 LS258 .60
74LS 14 .50 74 LS14 7 2 .20 74LS2 59 1.75
74 LS15 .35 74LS 151 .55 7415260 .60
74 L520 .30 74 lS153 .55 74 LS26 6 .55
14LS21 .30 74 lS155 .70 74 LS273 1.50 .
74LS 22 .30 74LS156 .70 74 LS279 .50
74 l S26 .30 74 LS157 .65 74 LS28 0 1.70
74 LS27 .30 74 LS158 .60 74LS 18 3 .70
74LS 28 .35 74LS 160 .70 74 LS290 .90
74 1530 .30 74 LS16 1 .65 74LS293 .90
74 15 32 .35 74LS162 .70 74 15 298 .90
74L537 .35 74 lS163 .65 7415 320 2 .00
74LS38 .35 74 151 64 .70 74 l S323 3.50
74 LS40 .30 74 LS165 .70 74 LS365 .60
74 LS42 .50 74LS1661.75 74L5366 .60
74 154 7 .75 74 L5169 1.50 74LS367 .80
74 l S5 1 .30 7415110 1.30 74 15 368 .60
741554 .30 74LS1 73 .70 74153 73 1.30
741 5 73 .40 74 15 174 .55 74 15 374 1.30
74LS74 40 74 LS175 .55 74 LS3 77 1.30
74L5 75 40 74LS 181 2,00 74LS386 .45
74 LS76 .40 74 LS190 .90 74LS 39 0 1.1 0
74 lS83 .60 74LS 19 1 .90 74 L5 39 3 1.35
741S85 .70 74 LS19 2 80 74 LS446 2 .00
14 l S86 .40 74 L51 9 3 80 74 LS398 2 .50
74 lS90 .55 7415194 .65 74 L55 4 1 2.25
74lS92 55 74 l S195 .70 74 LS625 1,15
1(LS93 55 74L5 196 .75 74 LS668 1 60
74 LS9 5 . 75 74 L5197 .75 74 LS670 1.25
74 l S9 6 .85 74 LS22 1 .90 8 1LS98 1.40
74 1 510 7 .40 74152 40 .95

401 1 .30
4072 ,30
4016 8 0
4077 .so
408 1 .30
408 2 ,30
4093 .70
4099 1. 15
45 01 .95
450 3 65
4506 . 75
45 10 1.20
45 11 .8 5
45 14 1.20
45 15 1.60
45 16 1.50
4518 85
4520 .8 0
4528 1,10
4519 1.40
45 38 1.50
-4539 1 5 0
'15 53 1. 75
4583 .90
45 8 6 .75
~

6264-15

$20.00

HM 5 0256

$20.00

5.00 6 .00

7.00 ~ 9 .00

20.00 26.00

16.00 18.00

13.00 15.00

125.6. 240A

10.00 12.00

LM337T . . $ 1.9 5
LM338 K . • $ 5.75
340T 5. 6. 8 , 9, 12.

15.18 Of 241/ . S , 75
723 . . •. . ... S .50
LA5 1412 +121/3A $3 .95

.36 .90
,50 1.:xl
.es 1.50

.eo 2.00

1.15 3.00
1.00 2.50

12A OOA

C/MOS

REGULATORS

.36

.45

.33

.17

.25

]A

.14

TERM Sf08 CAMBRIDGE. MASS SEND CHECK
OR M ONEY ORDER MINI MU M TELEPHONE,
CO D PURCHASE ORDER OR CHARGE $20 00
MINIM UM MA il ORDER S!I00

Ifi ll" thick .... lth l j l O" spacing
4Y," X 6\'," .. . . . S 2.40

EPOXY GLASSVECTOR BOARD

2114·4 . . , .$1.00

4116·25 s .75

4164·2 ,S3.6 0

4164·15 $4.00

OOJ .13

eoo .11
400 .lll
zo .06
100 .05

516 3 1.7 5
5 165 1.50
5174 .9 0
5175 .9 0
5 18 1 300
5 182 2.0 0
5 189 1.60
51 9 4 1.30
5195 1.30
524 1 2.00
5244 1.2 5
5 25 1 1.20
5 25 7 .9 0
526 0 .75
5 373 2.00

745 51 35 74 5161 1,75 7-45374 200

1(00 .20

PRV 1A

TANTALUM CAPACITORS
.22UF35V 5/$1.00 15UF16V 3/ $1.00
.47UF35V 5/$1.00 3OUF6V 5/$1.00
.68UF35V 5/$1.00 33UF15V $ .50
lUF20V 5/$1.00 47UF2OV $ .85
2.2UF20V 5/$1.00 68UF16V $1.00
3.3UF20V 4/S1.OO 2OOUF 2OV $1.75
4.7UF35V 4/$1.00 150UF16V $1.30
6.8UF2OV 41$1.00 33OUF1oV $1.75
'OUF20V - $ .40
22UF10V - s .30

DI S C CAPAC IT O RS
.1UF 16V 10 / $1 ,00 100 ' $8.00
.Ol UF 35V .. 15 1$1.00 100/ $5.00

P RINTED C IRC U IT BOARD
4M

x 6MDOUBlESID fD EPOXY BOARDED '1" MTHICK
$.60ea. . . , 5 /$2.60

SILICON POWER RECTIFIERS

T IS 73 N FET . . .. . S .45
ER 900 TRIGGER DIODES 4/S1.00
2N2646 UJT . . . . S .45
2N3820 P FET S .45
2N 6028 PROG. UJT S .65

78 l05or 12 . ' .. $ .40
l M30 5G , 5 ,75
l M3 17T , . $ 135
320 T 5. 12. 150r 2 4 .8 5
18 M5.12. o r1 5 , $ .~

323K lLA1405) . $1 .75

FULLWAVE BRIDGE 121/ DC RELAY5

PRV 2A 'A 25A n l SIZE

1 140 S.P. 1200oh m coil

100 80 130 110 .75
400 100 165 330 D.P. 400ohm coil
600 130 190 440 .915

SCR's ~RIAC'5
~~~~ PRV 1A 10 A # 25A

100 .35 .40 1.40 100 .35 .60 1.40

200.40 .50 1.80 . 200 .50 .80 1.90

400 ,60 ~2.~~.!-4,,00~j.7~O--:1.00~~2~. 6~0 .~~~::~~~~~~~~~
600 ,80 1.00 3.60 is.noJ600 1.00 1.20 3.60

Y5·36CXJ'RO 9.95
74COO .50 -74 C90 7 .0

RT 50 37 18.95 402 6 1 25
M5307 7.9 5 74C02 .40 74C9151.10 4071 ..
M5 36 9 2.50 74C04 .40 74C9213.5O

40 28 .70
130 2.50 74Cl0 40 4001 30 4029 ,.
30 2.50 74C14 .60 4002 .30 40'0 404006 85
33 250 74C20 .40 4007 30 4034 1.75

34 2.00 74C32 .40 4008 90 40 35 85
37 2.00 74C42 1.20 4040 1.00

74C74 80 4009 40 404 1 .75
74C 76 .75 40 10 ... 4042 .85C 74CB3 1.20 40 11 .30 4083 85

lIers 74CB5 1.:;:5 40 12 30 4044 80
74CB6 .40 · 40 13 35 4046 .90

1795 . .17.00 74C93 1.00 40 14 .75 4047 95
1797 . . .17.00 74C 154 3 .00 4015 .40 4049 .35

74C1571 ,70 40 16 .40 4050 .35
74C161 1.10 40 17 .75 4051 .80
74C1741.10 4018 . 75 4052 1.00
74C1 751 .10 40 19 .40 4053 .80
74C1921 .40

4020 .75 4060 .70NO.:Jl 74C1931.40
40 2 1 .75 4066 40

WIREWRAP 74C245 1.7 5
4022 .75 4068 .40402 3 .35

WIRE SINGLE 74C90 1 .40
4024 65 4069 ,36

STRAND 74C903 .80 40 25 .30 4010 .40

,00' .. .$1.40 74S SERIES
74500 .35 74574 .50 74
74502 .35 74S85 1.25 74
74S03 .35 74586 .50 74

C R YS T ALS 74504 .35 74589 2.00 74
1.843 5.000

74505 .35 745 112 .50 74
74508 .35 74 5 113 .60 7.2.000 6. 144 74509 .45 745 124 2.20 74

3.00 0 8.000 74510 .35 745 13 3 .45 74
3 .579 10.000 745 11 .35 74513 5 .85 74
4.000 18 ,0 00 745 15 .35 745 138 .80 74
5 .000 18.432 745 20 .35 74$ 139 80 74

20 .00 0 74530 .35 745 15 1 .00 74
74532 .40 745 153 1.25 74

3.00 ea. 74540 .40 745157 90 74
74542 85 745 158 .90 74

INTER
FACE

&

ORIVERS
AY5 -1013A 375
AY3 -10t5D 5.15
1488 .00
1489 90
TR l 60 2B 395
BRl 941 L 8 95
A
C
M
M
8
88
88
88
88

DB CONNECTORS

20KV DIODES
250mo. $1.95

DIP 22 PIN .25
SOCKETS 24 PIN .25

28 PIN .35
40 PIN .40

l M38 0 1.20 LM13 10 140
LM364 1.60 l M1391 1.00
l M38 6 1.00 t 456 .8 0
l M38 7 ' .2 5 1458 .50
LM39 3 .75 LM18 08 1.75
LF398 A 3.00 AD2 700 LD 4 9 5
LM555 .50 LM29 0 1 .9 5
LM55 6 ,00 CA30 1S 1.9 5
558 1.75 CA3078AT 1.50
564 ' 2,50 CA3080 1.00
565 .9 0 CA3089 E 1.75
566 1.25 CA3094 1.30
56 7 .8 5 CA3130 1.00
NE59 2 .9 5 CA3140 1.00
709C .80 CA38 22 , 75
LM710 .6 0 LM39 09 .8 0
133 .9 5 41 36 .8 5
741 CV .50 N5596 A 1.50
747 .50 8 70QCJ 5.95
CA758 1. 75 LM13080 .9 5
LM198CT ,6 0

DIS
Contro

0765C .10.00
1771. . . 5.95
1791. ..14.00
1793 ...17.00

RAM',
21 L02-3 .90
210 1A ·4 1.50
2 1l l A 1. 75
2 112· ' 1.95
2 114·2 1.4 0
21 18-4 2.50
2147-3 2.50
3242 6 .00
1 M53409 1.75
MI<4027-3 1.75
T M S40 5C)NL 2.95
MK 4096 ·11 1.25
4108·3 1.50
4 11& 2 1.00
4 118-4 4 .00
MK4802 5.95
Z6 104· 4 2.50
6 " 6-3 6 .75
8 118-12 4 .95

6167p·3. 9.00

DIP SWITCHES
4 POSITION .75
7 POSITION. .95
8 POSITION .95

10 POSITION 1.25

CIRCLE 74 ON FREE INFORMATION CARD

POSTAGE RATU
AD O 10% FOR ORDERS UNDER $25.00
ADD 5% FOR ORDERS BETW EEN $25 00 & ssc.oo
A DO 3' FOR ORDERS AB OVE $1..0 00

8 PIN .10
14 PIN .15
16 PIN .18
18PI N .20
20 PIN .25

CTS 2lJ6. 4
CTS 206· 7
CTS 206- 8
CTS 206-10

DAQ08E Q 3.75
TL OO2CP .9 6
TL 064 CN 1.50
TL 0 72 1.25
T L08 4 1.50
LM20 1 ,75
LM301 n 4B .50
LM30 7 .45
LM308 ,66
LM310 1.1 0
LM311 ,75
LM318 1.2 5
LM3 19 1.30
LM324 75
LM339 .90
LM348 .9 0
LF351 .eo
LF353 1.2 5
LF 355 .90
LF356 1.25
LM3 58 ,70
LM370 1.60
l M3 11 1.60

WIRE WRAP
SOC KETS

14PIN .45
16PIN .50
18PIN .66
20PI N - .00 OB9P . $ 2.0 0 DB25P • 52 .00
24 P IN - 1.10 DB9S _53 .00 OB25S • $3 .00

~~l~ = ~:~ HOOD 5 · 5 UO HOO OS · S U O

SHIFT
REGISTERS

MM 1402 1.75
MMl403 1.75
M M1 404 1.75
MM 5013 2..50
MM5055 2.50
MM SOSS 2 50
MM 50 57 2.50
M M5058 2.50
MM50 60 2.50

ROM',
T P~ 1 8 S42 3,50
8:25126 1.95
825 130 1.95
8251 31 1.50
TPB28S1(;6 9. 50
825 18 1 6.9 5
74$474 3.9 5
2708 3.75
27 128 22.50
2 716 + 5V 3.75
2732A 6 .95 ,
27 64 7.50
33 4 1A 2 .9 5
36 28A-3 3.00
63 3 1 1.95
76435 3.95
825 &5 1.25
AM92104C 2.95

IN4148I1N914) 15/1 .00

TOGGLE === ~~~~ == ~'.: -
SWITCHES 2DIP _ OPDT - CENTI R O f fUO

L1411-1R DETECTOR 3/S1.00
FP' ooPHOTO TRANS . . . . . . . . . . . . . . . . S .50
RED LED', .2* 8/51.00
YEL, GREEN 0< AMBER lARGE LED', .2". 6/$1.00
REo·GREENBIPOlAR LED . . . . . . . . . . . . . S .90
RED-YELLOW BIPOlARLED.. . . . . . . . . . S .90
MLED92 IR LED . . . . . . . . . . . . . . . . . . . . . . . S .4O
MR014BPHOTOoARLXTOR . . . . . . . S .60
MCT20PTOI50IATORS S .60
1WAITZENERS: 3.3, 4.7, 5.1, 5.6, 6.8,

8.2,9.1,!O,.'2,15, ' B, o< 22V 6/S1.00

LINEAR CIRCUITS

CPU', &
SUPPORT CHIPS

ZSOA CPU 475 8 155 ·2 8 00
zaoa CPU 9 00 8202 1995
ZSOA CTC 450 8212 3 .00
ZOOAOART9.00 8 214 4 .50
ZSOA Pl0 4 ,SO 8216 3 ,00
zaOA 510 10.95 8226 350
82 C43 1000 8 23 7 1600
A MD1901 895 8238 3 ,95
65 02 4 .75 8 250 10.95
68 0 0 2.50 8251 8 .00
68 0 3 L 12.95 8253 8 00
6809 8 .95 8155 A'5 8 .00
68 10 4.00 8 257 8 .00
68 2 1 4.50 8 25 9 8 00
6845 13 95 8272A 25 .00
68 50 3.50 8275 24 .50
68 75 4 ,50 8279 5 6 .95
0 7220·1 24 .00 8288 17.00
8035 895 8355 12.95
8080A 4.75 8 748 20 .00
8085A 8 .00 ThtS9927NL 9.95
8 086 1600 68OOOL8 3950

f)

:2
z
)
r:
:J
u
..J
u
:)
:5
ct:
r:
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!ladle Ihaek Partl Pla·ee_.........
we Have what You Need for projects and Repairs

. Adjustable
o to 40 VDC
1.2 to 37 VDC

Type Fixed Output Cat. No. Each
7805 + 5 VDC 276-1770 1.59
7812 + 12 VDC 276-1771 1.59
7815 + 15 VDC 276·1772 1.59
7905 -5VDC 276-1773 1.59

Rated 6 Amps
At 125 VAC '

Size : 13/ 18 X 3/ 4 X 13/ 8".
Mount in 3/ 4 " round panel
hole .
SPST. 275·690 . _. . . 1.89
DPDT. 275 -691 . 2.49

Rocker Switches

Plug-In PC Boards
Multl.Purp.ose . Board . Po IX- I1)1I1Jl!lIJJ)T
glass material withstands circut t ] 1TI1ruurinmn n
mods . 4' /2 x 4" with ' /'8 " grids. : . ..... ,...•
276·152 2.99
Three·Voltage Source Board.
As above, but with 3 buss es .
Ideal for op-amp circuits.
276-154 2.99
44-Posltlon Card-Edge

Socket. Solde r type~~!!~~~~~with mounting tabs. Ac-
cepts boards above.
276·1551 2.99

TTL Digital ICs
With Pin-Out and Specs

Operational Amplifiers

Type Cat. No. Each

7400 276-1801 .89
7404 276-1802 .99
7408 276-1822 1.29
7447 276-1805 1.59
7490 276-1808 1.09

Type Cat. No. Each

741 (Singl e) 276-007 .89
MC1458 (Dua l) 276-038 .99
LM324 (Quad) 276-1711 1.29
TL082 (Dual) 276-1715 1.89
TL084 (Quad) 276-1714 2.99

LM3900 (Quad) 276-1713 1.39
LM339 (Quad) 276-1712 1.49
TLC271 (Singl e) 276-1748 1.59
TLC272 (Dual ) 276-1749 2.19
TLC274 (Quad) 276-1750 2.99

Type Cat. No. Each
4001 276-2401 .99
4011 276-2411 .99
4013 276-2413 1.19
4017 276-2417 1.49
4049 276·2449 1.19
4066 276·2466 1.19

4000-series
CMOS ICs
With Pin-Out and Specs

Ohms Cat. No.
10k 271-1335
15k 271-1337
22k 271-1339
27k 271-1340
33k 271·1341
47k 271-1342
68k 271-1345

lOOk 271-1347
220k 271-1350
470k 271·1354

1 meg 271-1356
10 meg 271·1365

1.8k 271-1324
2.2k 271-1325
3.3k 271-1328
4.7k 271-1330
6.8k 271-1333

Replacement
Transistors

Type Cat. No. Each
2Nl305 PNP 276-2007 1.19
MPS2222A NPN 276-2009 .79
PN2484 NPN 276-2010 .89
MPS3904 NPN 276-2016 .69
TIP31 NPN 276·2017 .99
TIP3055 NPN 276-2020 1.59
MPS2907 PNP 276-2023 .79
MJE34 PNP 276-2027 1.49
2N3053 NPN 276-2030 .99
MPS3638 PNP 276-2032 .79
TIP120 NPN 276-2068 1.29
2N3055 NPN 276-2041 1.99
MJ2955 PNP 276-2043 2.19
2N4401 NPN 276-2058 .59
MPSA42 NPN 276-2061 .69
2N3819 N-FET 276-2035 .99
MPF102 N-FET 276-2062 .99
IRF511 V-FET 276-2072 2.59
IRFDIZ3 V-FET 276-2073 1.49
2SCl 308 NPN 276-2055 7.95

1,!4 watt, 5% Resistors

39«; ., ~• . . -
Pkg. of5 ======-~¥iiP=====

Ohms Cat. No.
10 271-1301

100 271-1311
150 271-1312
220 271-1313
270 271-1314
330 271-1315
470 271-1317
l k 271·132 1

understandinQ
Data Communications

--Only 395

An easy-to-understand
step-by -step course cover
ing methods of transmitting
data electronically. Topics
inc lude loca l area net
wor ks, synchronous and
asynchronous modes, fiber
optic links and more . illus -
trated. 256 pages . 62·1389 3.95

power Transformers
120 VAC Primaries

CT=Center Tap

Type Volts Current Cat. No. Each
PC Mini 12.0 CT 120 mA 273-1360 2.49
Miniature 6.3 300 mA 273-1384 2.59
Miniature 12.6 300 mA 273-1385 2.79
Miniature 25.2 300 mA 273-1386 3.49
Miniature 12.6 CT 450 mA 273-1365 3.59
Miniature 25.2 CT 450 mA 273-1366 3.99
Standard 6.3 1.2 A 273-1351 3.99
Standard 12.6 CT 1.2 A 273-1352 4.99
Standard 25.2 1.2 A 273-1353 5.99
Heavy-Duty 12.6 CT 3.0 A 273-1511 5.99
Heavy-Duty 25.2 CT 2.0 A 273-1512 6.29
Heavy-Duty 18.0 CT 2.0 A 273-1515 6.99

pF Cat. No. Pkg. of 2 ~F Cat. No. Pkg. of 2
' 4.7 272-120 .39 .001 272-126 .39
47 272-121 .39 .005 272-130 .39

100 272-123 .39 .01 272-131 .39
220 272-124 .39 .05 272-134 .49
470 272-125 .39 .1 272-135 .49

Ceramic Disc Capacitors
Low As

39¢
Pkg . of 2

• Hi-Q Design
• Moistureproof
• 50 WVDC Minimum

Computer
Keyboard

Only

295

Made for TI 99/4 computer. This very
high quality QWERTY board has 48 full
stroke keys and comes wit h a schematic
showi ng x -Y electrical layo ut. 15-pin
ty pe AM P 1-640441-5 co n nector.
Hurr y- they won' t last long at this low
price! 277·1017 2.95

ftadl8/haeK
A DIVISION OF TANDY CORPORATION

SPECIAL PURCHASEI

Why Pay More?

Only

495

A compact swi tching power supply with
super clean DC outp ut. Made for TI 99/4
computer. Input: 18 VAC (use our * 273
1515 transformer). Outputs: 12 VDC at
400 mAo+5 VDC at 1.1 amp, - 5VDC at
200 mAoCompa re our low price!
277·1016 4.95

Power Supply
Chassis

Simultaneous Tone Output
Frees Eyes for Fast Test ing

Lets you " peek inside " TTL. LS and
CMOS digital c ircui ts. Color -coded LEOs
indicate high , low or pulsed log ic states.
Simulta neous tone output. Over load and
polarity protected. 22-302 .. ... 19.95

Our Best!
The DVM

That "Thinks"

Over 1000 items In stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips,
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multltesters, PC Boards, Plugs, Rectifi
ers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and more!

Auto mat ic range-sett ing , polarity reo
verse, power-Off. Big ""0" LCD display.
"Beep" continuity. Diode/semi junc tion
test. Pushb utton ohms zero adjust. With
leads , manu al. Batteries ex tra.
22·193 79.95

FOld-Up Autoranging Digital Logic Probe
Multimeter

7995 1995

Prices apply at participating Radio Shackstores and dealers
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8000
2112 256x4 (450ns) 2.99 8035 5 .95 6502 4 .95
2114 1024x4 (450ns) 8 /9 .95 8039 5.95 6520 2 .95 74LSOO .2 4 74LS157 .6 5
2114-25 1024x4 (250ns) 8 /10.95 8080 3 .95 6522 5 .49 74LSOl .2 5 74LS158 .5 9
2114L-4 1024x4 (450ns)(LP) 8 /12.95 8085 4 .95 6532 9 .95 74LS02 .2 5 74LS160 .69
2114L-3 1024x4 (300ns)(LP) 8 /13.45 8085A-2 11 .95 6551 9 .95 74LS03 .2 5 74LS161 .65
2114L-2 1024x4 (200ns)(LP) 8 /13.95 8087 129.00 6502A 5.95 74LS04 .2 4 74LS163 .6 5
TMM2016-200 2048x8 (200ns) 3 .25 8088 19.95 6522A 9 .95 74LS05 .25 74LS164 .69
TMM2016-150 2048x8 (150ns) 3 .75 8155 6 .95 6551A 11 .95 74LS08 .28 74LS165 .9 58155-2 7 .95TMM2016·100 2048x8 (lOOns) 4 .75 8156 6 .95 6800 74LS09 .2 9 74LS166 1 .95
HM6116-4 2048x8 (200ns)(cmos) 3.69 8748 24.95 74LS10 .25 74LS169 1.75
HM6116-3 2048x8 (150ns)(cmos) 3.95 8755 24.95 68000-8 39.95 74LSll .3 5 74LS173 .6 9
HM6116LP-4 2048x8 (200ns)(cmos)(LP) 3 .95 6800 2 .95 74LS12 .35 74LS174 .5 5
HM6116LP-3 2048x8 (150ns)(cmos)(LP) 4 .2 5 8200 6802 7 .95 74LS13 .45 74LS191 .89
HM6264P-15 8192x8 (150ns)(cmos)(LP) 17.95 6809 8 .95 74LS14 .5 9 74LS192 .7 9

lP = Low Power 8203 39.95 6809E 8 .95 74LS20 .2 5 74LS193 .7 9
8205 3 .50 6821 2 .95 74LS21 .2 9 74LS194 .6 9

DYNAMIC RAMS 8212 1.80 6845 12.95 74LS26 .29 74LS195 .6 9
8216 1 .75 6850 3.25 74LS27 .2 9 74LS197 .7 9

16384xl (250ns) 8 /6 .95 8228 3 .49 6883 22.95 74LS32 .2 9 74LS221 .8 9
16384xl (200ns) 8 /8.95 8237-5 15.95 74LS33 .5 5 74LS240 .95
16384xl (150ns) 8 /10.95 8243 4 .45 DISKCONTR 74LS37 .35 74LS241 .9 9
65536xl (200ns)(5v) 9 /24.95 8250 10.95 74LS38 .35 74LS242 .9 9
65536xl (150ns)(5v) 9 /25.95 8251A 4.49 1771 15.95 74LS40 .2 5 74LS243 .9 9
65536xl (150ns)(5v) 7 .95 8253 6.95 1791 23.95 74LS42 .4 9 74LS244 1.29

5v = Single 5 Volt Supply 8253-5 7 .95 1793 23.95 74LS47 .7 5 74LS245 1.49
8255 4.49 UPD765 19.95 74LS51 .25 74LS251 .5 9

EPROMS 8255-5 5 .25 74LS73 .3 9 74LS253 .5 9
8259 6.90 INTERFACE 74LS74 .35 74LS257 .59

2708 1024x8 (450ns) 3 .95 8259-5 7 .50 74LS75 .39 74LS258 .5 9
2716 2048x8 (450ns)(5v) 3 .95 8272 19.95 8T26 1 .59 74LS76 .3 9 74LS259 2 .75
2716-1 2048x8 (350ns)(5v) 4.95 8275 29.95 8T28 1 .98 74LS85 .6 9 74LS260 .5 9
TMS2532 4096x8 (450ns)(5v) 4 .95 8279 6.95 DM8131 2.95 74LS86 .3 9 74LS266 .55
2732 4096x8 (450ns)(5v) 4.25 8282 6 .50 DP8304 2 .29 74LS90 .5 5 74LS279 .4 9
2732A-4 4096x8 (400ns)(5v)(21vPGM) 4 .95 8284 5 .50 74LS92 .5 5 74LS280 1.98
2732A-35 4096x8 (350ns)(5v)(21vPGM) 4 .95 8286 6 .50 CLOCKCHIPS 74LS93 .55 74LS283 .6 9
2732A 4096x8 (250ns)(5v)(21vPGM) 6 .95 8288 14.95

MM5314 4.95
74LS107 .3 9 74LS290 .8 9
74LS109 .39 74LS293 .8 92732A-2 4096x8 (200ns)(5v)(21vPGM) 10.95 Z80 MM5369 1 .95 74LSl12 .39 74LS299 1.752764 8192x8 (450ns)(5v) 4 .95 MM58167 8 .952764-250 8192x8 (250ns)(5v) 5 .25 2.5 Mhz 3 .95
74LS122 .45 74LS323 3 .50

MSM5832 74LS123 .7 9 74LS365 .4 92764-200 8192x8 (200ns)(5v) 8 .95
27128 16384x8 (250ns)(5v) 13.95 ZOO-CPU 2 .49

DATAACQ 74LS124 2 .90 74LS367 .4 5
Zoo-CTC 2.95 74LS125 .4 9 74LS368 .4 55v = Single 5 Volt Supply zso-sto 2.95 ADC0804 3 .49 74LS126 .4 9 74LS373 1.3921 vPGM = Progrem at 21 Volts ZBO-SIO/O 9.95 ADC0809 4 .49 74LS132 .5 9 74LS374 1.39

SPECTRONICS CORPORATION 4.0 Mhz ADC0817 9 .95 74LS136 .3 9 74LS377 1.39
DAC0808 2 .95 74LS138 .5 5 74LS390 1.19

ZooA-CPU 2.49
MC1408L8 2.95 74LS139 .5 5 74LS393 1 .19EPROM ERASERS ZooA-CTC 3 .95 74LS145 1.20 74LS640 2.20

ZooA-DART 8 .95 SOUNDCHIPS 74LS148 1.35 74LS645 2 .20Chip Intensity ZooA-PIO 3 .95 74LS151 .5 5 74LS670 1 .49Timer Capacity (uW/Cm') ZooA-SIO/O 10.95 76477 3 .95 74LS153 .5 5 74LS682 3 .20
9 8.000 83.00 6.0 Mhz 76488 5 .95 74LS154 1 .90 74LS688 2 .40

X 9 8.000 119.00 AY3·8910 12.95 74LS155 .6 9 81LS95 1.49
X 9 9.600 175.00 ZOOS-CPU 8 .95 SSI263 39 .95 74LS156 .6 9 25LS2521 2.80

7400 74S00 ****HIOH·TECH**** LINEAR
7400 . 19 7492 .5 0 74S00 .32 JiPD765 FLOPPY DISK CONTROLLER TL084 2 .19 NE564 2 .95
7401 . 19 7493 .3 5 74S02 .3 5 LM301 .34 LM565 .99
7402 .19 74100 1.75 74S04 .3 5 * AS USED IN IBM PC LM307 .45 LM566 1.49
7403 .19 74107 .3 0 74S05 .3 5 * SUPPORTS UP TO FOUR 5'1,,' LM308 .69 NE592 .9 8
7404 .19 74116 1 .55 74S08 .3 5

OR 8" DISK DRIVES $19.95
LM309K 1.25 LM733 .9 8

7405 .2 5 74121 .2 9 74S10 .3 5 LM310 1.75 LM741 .35
7406 .2 9 74122 .4 5 74S11 .3 5 * SINGLE OR DOUBLE DENSITY, LM311 .64 LM747 .6 9
7407 .29 74123 .49 74S20 .3 5 SINGLE OR DOUBLE SIDED LM317T 1.19 LM1310 1.49
7408 .2 4 74125 .45 74S32 .4 0 * DMA OR NON·DMA OPERATION LM317K 3 .95 MC1330 1.69
7409 .1 9 74126 .4 5 74S37 .8 8 LM318 1.49 MC1372 6.95
7410 .1 9 74132 .4 5 74S74 .5 0 ****SPOTLlOHT**** LM323K 4.95 LM1458 .59
7411 .2 5 74145 .6 0 74S86 .5 0 LM324 .59 LM1488 .6 9
7413 .35 74148 1 .20 74S112 .5 0 LM331 3 .95 LM1489 .6 9
7414 .49 74150 1 .35 74S124 2 .75 LM334 1.19 LM1496 .8 5
7416 .25 74151 .55 74S132 1 .24 CRYSTALS UARTS LM335 1.40 LM1800 2 .37
7417 .2 5 74153 .5 5 74S133 .4 5 LM336 1.75 LM1812 8 .25
7420 .19 74154 1 .25 74S138 .8 5 32.768Khz 1.95 AY5-1013 3.95 LM337T 1.95 LM1889 1.95
7421 .35 74155 .7 5 74S139 .8 5 1.0Mhz 3 .95 AY3·1015 6 .95 LM338K 3 .95 ULN2003 1.29
7425 .2 9 74157 .55 74S140 .5 5 1.8432 3.95 TR1602 3 .95 LM339 .9 9 XR2206 3.75
7427 .2 9 74159 1 .65 74S151 .9 5 2 .0 2 .95 2651 8 .95 LM348 .99 XR2211 5 .25
7430 .1 9 74161 .6 9 74S153 .95 2.4576 2.95 IM6402 7 .95 LM350K 4 .95 CA3146 1.85
7432 .2 9 74163 .6 9 74S157 .9 5 3.579545 2 .95 BIT-RATE LF351 .60 LM3900 .59
7437 .2 9 74164 .8 5 74S158 .9 5 4 .0 2 .95 LF353 1.00 LM3911 2.25
7438 .2 9 74165 .8 5 74S161 1.95 5 .0 2 .95 GENERATORS LF356 1 .10 LM3914 3 .95
7442 .4 9 74166 1.00 74S163 1.95 5.0688 2 .95 LF357 1.40 MC4024 3 .95
7445 .6 9 74173 .7 5 74S174 .9 5 6 .0 2 .95 BR1941 11 .95 LM358 .6 9 MC4044 4 .50
7447 .6 9 74174 .8 9 74S175 .9 5 6.1 44 2 .95 4702 12.95 LM359 1.79 RC4136 1.25
7448 .6 9 74175 .8 9 74S240 2 .20 8 .0 2 .95 COM8116 10.95 LM377 1 .95 75150 1.95
7473 .3 4 74185 2.00 74S241 2.20 10.0 2 .95 14411 11 .95 LM383 1.95 75154 1.95
7474 .3 3 74192 .7 9 74S244 2 .20 10 .738635 2 .95 MISC. LM386 .89 75188 1.25
7475 .4 5 74193 .79 74S280 1 .95 14 .31818 2 .95 LM393 1.29 75189 1.25
7476 .3 5 74194 .8 5 74S287 1.90 15 .0 2 .95 LM393 1 .29 75451 .39
7483 .5 0 74259 2 .25 74S288 1.90 16.0 2 .95 TL497 3 .25 75453 .39
7485 .5 9 74367 .6 5 74S373 2.45 17.430 2 .95 NE555 .34 75492 .79
7489 2 .15 74368 .6 5 74S374 2 .45 18.432 2 .95 NE556 .6 5
7490 .35 74393 1 .35 74S471 4 .95 20.0 2 .95 T =TO-220
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50v MONOLITHIC

CAPACITORS
ELECTROLYTIC

RADIAL AXIAL

$1.39 ea. $1 A9 ea. $1.59 ea.
QTY 250 QTY 100 QTY 50

NASHUA DISKETTES 5'1." SOFT SECTOR
DOUBLE SIDED, DOUBLE DENSITY WITH HUB RINGS

BULK PACKAGED IN FACTORY SEALED BAGS OF 50. INCLUDES
DISK ETTE SLEEVES AND WRITE PROTECT TABS. IDEAL FOR SCHOOLS,
CLUBS, AND USERS GROUPS. TH IS IS A SPECIAL PURCHASE, SO

QUANTITIES ARE LIMITED. 5 YEAR WARRANTY.
LIGHT EMITTING DIODES

JUMBO DISPLAVS
1-99100-up

RED .10 .09
GREEN .18 .15
YELLOW .18 .15

SWITCHING POWER SUPPLIES
PS-ASIBl PS-3

MODELAA 12110 ASTEC AA11190
+12V@2A +5V@4A
-12V @ .1A +12V @ 2.5A
+5V @ 2.5A or -5V @ .25A

5A if 12V not used -12V @ .30A

19.95 39.95

IDE 20
IDE 26
IDE 34

5%" DISK DRIVES
TANDON TM100-2 DS /DD
SHUGART SA400L SS/DD
MPI B52 DS /DD
TEAC FD55B 'h Ht. DS /DD
TEAC FD55F 'h Ht. DS /Quad

BEST SELLING IDC CONN.
RIBBON HEADER SOCKETS

IDS 20 2.25 IDS 40
IDS 26 1.39 IDS 50
IDS 34 1.59

RIBBON EDGE CARDS
2.25 IDE 40
2.65 IDE 50
2.75

8" DISK DRIVES
SIEMENS FD200-8 DS /DD
SIEMENS FD100-8 SS/DD

105.00
169.00
279.00
199.95

19.95
34.95

9.95

259.95
419.95
159.95
129.95
109.95

27.95
29 .95

39 .95
79.95
49.95

169.95
139.95
179.95

49.95
159.95
129.95
129.95

39 .95
49.95

ACCESORIES & PERIPHERALS
FOR IBM

MAXIMIZER Merno<y Multifunction
HAYES SMARTMODEM 1200B
130W POWER SUPPLY
TEAC FD-55B 'I> Ht . Disk Drive, DS/DD
MPI-B52 5'10" FDD, DS/DD
PROTOTYPE CARD
PROTOTYPE CARD With Decoding

FOR APPLE
JDR 16K RAM CARD
EPROM PROGRAMMER RP525
PRINTMAX. Parallel printer interface
BAL-SOO % Ht . Disk Drive. Teac Mechanism
BAL-525 % Ht. Disk Drive. Alps Mechanism
MITAC AD-1 Full Height, Shugart Mechanism
DISK CONTROLLER CARD
VIEWMAX-80 80 Column For Apple 11+
VIEWMAX-80e 80 Column For Apple lie
THUNDERCLOCK Officiel PRODOS Clock
KRAFT JOYSTICK
60W POWER SUPPLY

MISCELLANEOUS
ZENITH ZVM-123 15 MHz Green Monitor
NEC JB1201M 20MHz Green Monitor
BMC BM-AU9191 U Comp o13" Color Monitor
BMC BX-80 PRINTER
NASHUA DISKETTES SS/SD Box of 10
VERBATIM DATAUFE DISKETTES DS/DD
DISKETTE FILE Holds 70 Diskettes

.18

.25

.05

.05

.05

.05

.05

.05

.05

.05

.07

.07

.07

.12

.16

.14

.20

.20

.25

DISKETTE FILE

* SMOKED ACRYLIC CASE
WITH SIX INDEXED DIVIDERS

* RUGGED, HIGH QUALITY
CONSTRUCTION

* HOLDS 70 5'1." DISKETTES.
WITH ROOM TO SPARE

. IF PURCHASED WITH

$8 95 50 DISKETTES OR MORE
• $9 .95 if purchased alone

10 50v
22 16v
47 50v
100 15v
150 25v

50v
12v
50v
50v

.0 5 470

.0 5 560

.05 680

.0 5 820

.0 5 .001uf

.0 5 .00 15

.0 5 .0022

.05 .005

.0 5 .0 1

.0 5 .02

.0 5 .05

.0 5 .1

.14 .1

.15 .47

50vDISC

BYPASS CAPS

50v .14
50v .15
35v .18
16v .18
35v .20

ICSOCKETS
1-99 100

.13 .11

.15 .12

.17 .13

.20 .18

.29 .27

.30 .27

.30 .27

.40 .32

.49 .39
64 pin ST 4 .25 call

ST=SOLDERTAIL

8 pin WW .59 .49
14 pin WW .69 .52
16 pin WW .69 .58
18 pin WW .99 .90
20 pin WW 1.09 .98
22 pin WW 1.39 1.28
24 pin WW 1.49 1.35
28 pin WW 1.69 1.49
40 pin WW 1.99 1.80

WW=WIREWRAP
16 pin ZIF 4 .95 call
24 pin ZIF 5.95 call
28 pin ZIF 6.95 call

ZIF=TEXTOOL
(Zero Insertion Force)

D-SUBMINIATURE TRANSISTORS
2N2222
PN2222
2N2905
2N2907

.2 5 PN2907

.10 2N3055

.50 2N3904

.2 5 2N3906

DISCRETE

. MOUNTING HARDWARE-$1.00
FOR ORDERING INSTRUCTIONS. SEE IDC CONN . ABOVE .

1N751
1N759
1 N4148
1N4004
KBP02
4N33

5 .1v zener
12.0v zener
(1N 9 14 ) switching
400 PIV re ctifier
200PIV 1.5 a bridge
OPTO-ISOLATOR

25 .4 5 4 .00 1 2 .75 7915T .85

.4 1 . .35 7805K 1.39

50 .89 7 .50 2 .50 22 .75 78H05K 9.95
.75 7812K 1.39
.75 7912K 1.49

36 PIN CENTRONICS .85 78L05 .69

CEN36 MALE SOLDER CUP
.85 79L05 .79

IDCEN36 MALE RIBBON CABLE 7912T .85 79L12 .79

IDCEN36F FEMALE RIBBON CABLE C. T=TO -220, K=TO-3, L=TO-92

RIBBON CABLE
SINGLE COLOR COLOR CODED

VOLTAGE
REGULATORS

CMOS
.25 4027 .4 5 4066 .39 4538
.25 4028 .69 4069 .29 4543
.25 4029 .79 4070 .35 4553
.25 4040 .75 4071 .29 4584
.38 4042 .69 4081 .29 74COO
.39 4046 .85 4082 .29 74C04
.39 4047 .95 4093 .49 74C14
.69 4049 .35 4503 .65 74C74
.79 4050 .35 4511 .85 74C906 .95
.75 4051 .79 4518 .89 74C9224.49
.29 4053 .79 4520 .79 74C9234.95
.65 4060 .89 4528 1.19 74C9267.95
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Our Isolators eliminate equipment
interaction, clean up interference,
curb damaging power line spikes
and
lightning
bu rsts.

ISO-I ISOLATOR
3 isolated sockets; quality spike
suppression: basic protection.. 881.95

ISO-3 SUPER·ISOLATOR
3 du al isolated sockets; suppressor;
commercial protection 8122.95

ISO-17 MAGNUM ISOLATOR
4 quad isola ted sockets; suppressor;
laboratory grade protection.. 8213.95

DON'T
BLAME THE
SOFTWAREI

§!U.. Electronic Specialists,lnc.
171 S. Main. Natick. MA01760 (617)655-1532

Toll Free Order Desk 1-eoo-225-4e76
MasterCard. VISA . American Express

THE BEST PRICES

eoHURLEY ST.

UNITf:lCH CAMBRIDGE, MA Oa141W TEL:(S171"UNI-TECH"

•
..=.

')- ."".........." ...

Mt I SATn:Jn m..RtO~_..._....._.

MFJ-32Il1 K Anyone with a home satellite
$9995 TV system can receive TV and

I_ I< " HPP" i i audio programs in stereo. Much
ofthe programming is in stereo . That includes
Movie Channel, Disney Channel, Nashville
Network, ESPN, MTV, Arts and EntertaIn
ment , Country Music TV, PTLandmore.
A built·in stereo synthesizer lets you enjoy

stereo even if the program is not in stereo .
It has both discrete and matrix capabilitilll,

tunable left and right channels, narrow and
wide bandwidths. Plugs into rawvideo oraudio
subcarrier jack ofsatellite TV receiver. Left and
right audio output for your stereo amplifier.
Sharp ceramicfiltering, lowdistortion 3089 FM
demodulator IC. 110VAC. 8x10x6inches. Com
lete kit Includes all components, PC board, cab
inet. Assembled MFJ-3201, $149.95.
Examine thiskit for 10days. If not delighted
return within 10 days forrefund (less sh ipping).
Order today. Call Toll Free 800-647-1800.
Charge VISA, MC ormail check, money order.

I

Call 601-323-5869 in MS, outside cont inental USA.

MIl ENTERPRISES
INCORPORATED

921 Louisville Rd .. Starkville, MS39759

ELECTRONIC
COMPONENTS

MANUFACTURERS OF QUALtTY
ELECTRONIC COMPONENTS

• BA TT ER Y C LI P S & H OL D ER S

• C ABLE SETS. CONNECTORS. CAPAC ITORS

• DI SPLAYS. LEDs • FUSES. J A C K S & P LUGS

• K N O BS. L AMP S. POTENTIOMETERS

• RF CO ILS. RElAY S. RES ISTOR S

• SWITCHES. S EM I C O N D U C T O R S . S P EA K E R S

• TE ST EOUIPMENT • TRA NSFORMER S. TOO LS

• WilE & CABLE

OVER 15 ,000 D IFfER ENT I TE M S IN STOCKI
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INICAD BATTER Y ZAPPER KIT r\. i
This is o ne or the mod luehl a nll mon ey J,avin, ~ its yOIl . - - ~ I'" b,y' Tb.N,..d z,pp" ,U re pair s t ho se , i"d,lb. , W

i i!:r;;i,~Y:I~[~{:f.€~,·Wi.::t~;.:~~:~:~!i~~.k~~:~,~J:~ . ; ~~,.~ i MICR0WA,.E
• TIIII; s",1 1I kit operate s hom 6 VD C (. ' AA. ce lls,e.tc . ), .....--. 0 i ItV
! ;;::{.~~"t~ !,~~O:~b~ ::::~:,'P!::~~~'Od";::;;:~~t~: . -, TV SYSTEMi blttny. Repairs I bo llt 90 \10 or ni ca ds in SIlts fr om AA 10

i ~11~~~:d~~~i~ ~?J~~~,~hUII~:C~~ei si:d~~ ywt~e~eitf~I~; ne w) . e
! Th e n icl d lI~ Pff pro d licu l b lOlllle ly I mu in' fU lilts ! NEWi ;)~\.:n,;;;:~~~~ob~.~~P:~;';:,;,'::::,:; ;,;,T~:"~,'i;~::,': .
I C6278 S14.95 c= a:= ~ ! Vanble from 1.9 to 2.5 GHz

I ;;;~~i:~~'E~l~~i't~~ii',E':~I,:'~':~~':~~~~ :':. [ , '~,- -----> I Th7nl~~~::~::~ce
! '26252' ''$4.'95 '''' ''''' '' '' ''·' ~~';! technology with a
II PHON E ORD ERS : 303-973-7291 I SNOW-FREE1tf- 120 VAC BOXOFElECTRON1CS I PICTURE., '1 Xenon sliPucsur r ricf, o r, ,uat ~r . . :.l \ ;, ' Strobe Kit ~:C~:;:~·b,...:'d;'·J::: ."~';' h.. . ! Two Models to choose from.
I L t~ ) r~\:'~: ~'~~,~X~~"~~ ;;~b; : I Both Models Include'.

I 'l\~'t~;> / c~~; ~·'~·lb~r'~J~:[~::. : u~'\~,\ I •20" Parabolic Dish
! ~ / $10.95 1, ,.g~ _1 I • Pre-assembled Probe
i "\' ~ ~6 ' ,\ ~~ ! with Down Converter
I """" '''' ''' "h", ,,,,.,,,,, ,,,h' ' ''"".,,,, ,.~. \4:'1i! !. Power Supply and Coax Switch
~ tr~,<~,'J~ :~~~::: ~~~~~('.~ ~~~:~~:,~~.,~;~ _ ~ ~~.. ': ' :$~__""!i : t' ':.';';~~~ ' ; ~,l,.t;:~f ~ ~~ ::~ ~~·'~~~>l~~~~~ ' d ,~ . r: '.~':.$':"iP I .60' of RG-59/U Coax with Connector! n , , ..• , '" '' C6282 $ 10.00 - II • Transformer for 75 to 300 Ohms
- ~~d"?,~~~~::~.~~~.~~';:'f:~~J 2732 EPROM • All Mounting Hardware for Fast and
. ~~'n~::~\~~'':~ r: :~ ~~' ~;~~; I JI(~'~~' Bl,nk Hrl,ch,· ..... i Easy Installation

,"In) lIrrhc,," '' n H l tw, u n l>f h ll ~

,,
" ". ' I f d .. r \lll n ll llC,J6'2"'9'g··d~ 4.50NSECEPfCom4972 52 95 !I 20" Fiberglass Dish 20" Aluminum Dish

$1.49 . ' I Up to 55dB Gain Up to 55dB Gain

SEND FOR YOUR FR[EC OPY.~ I Special $9895
Low Priced $9895

OFO LTR 1985 CATALOG U STII' G ' I Ad d 10% for Foreign orders o r U.S. Parcel Po st

.O;:rlsOI~~(~O~~~~ .\I> h IC h In C l ll d l.'~. . High Gain Vagi Antenna WIth Down Convert or and $8995
-A million.dolbrs 'M:lrt h o f hand held ~ Power Supply. Comple te System. Ready to Use.

pmesal Jlvuway pnC'u! E)

*Tremenoolls elec lronic bupini ! • • "fS Send S2,OO for Catalog" Refundable with first purchase.[.-EJ Avarlable thru Marl and Phone Orders Only

. VISA 2~~~o~~i~~cg~~~rR~~~~ ~d~rTt~~'
- (Personal Cho<*s . allow 2·5 we(ri(.s to claar)
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Unsurpassed quality at an unbeatab le pr ice , the Ramsey oscillo
scope co mpa res to others costing hu ndreds more . Fea tures include
a comp o nent testing circuit fo r resi stor, capacito r, digItal c ircuit and
diode test ing. • TV video sync fi lter • w ide bandwidth & high sensi 
tivity • internal grat icute • front pane l t race rotator . Z axis . high
sensiti vit y x·y mode . regulated power supply . bu ilt-in cali brator
• rock solid triggering
·USA- Add $10.00 per unit for postage, overseas orders add 15~

of lotal order for insured surface mail.

high quality hoo k on
probn lneludod

45 MHz DUAL SWEEP OSCILLOSCOPE
$79995 *The Ramsey 625 ISa dual t ime base. delayed sweep unit tha t Inclu des a bunt-m

sign al delay line to perm it c lear vIewing dunng very short nse ti mes 01 hIgh fre
quen cy wavefor ms Other teatures mciuoe . vanabte Ingger hol do fl • 20 can
orateo sweep time ranges from 0 5 Sldlv to 0 2/J Sldlv • fUlly adjus table sweep
nme e X5 sweep magn ifi cation . f,ve Ingger sources: CH1. CH2. lINE EXTernal
and INTerna l IV mode l . Iront pane l x-y ope ration. Z axrs Input . sum differ
ence 01CH1 . and CH2 waveforms displayed as Single trace . sweep gate and
sweep output e auto tocus e Single sweep
' Same as unit to left.

20 MHz DUAL TRACE OSCILLOSCOPE *
$39995
high quality hook on
pr-.lncluded

RAMSEY 0-3100
DIGITAL MULTIMETER
Reliabl e, acc urate dig ita l mea
surements at an amazi ng ly low
cost . in-line color co ded push
buttons, speeds range selection
• abs plastic tilt stand . reces sed
input jacks . overload protection
on all ranges • 3~ digit LCD d is
play with auto zero, auto po lar ity
& low BAT. indicator

$499 5 t••tleeds and
batt ery Incl ud ed

NEW RAMSEY 1200
VOM MULTITESTER
Check transistors, diodes and
LEOs With th is professional quality
meter. Other featu res inclu de;
decibel scale . 20K vo lt metering
sys tem . 3'h" mi rrored scale .
polarity switch . 20 measuring
ranges . safety pro bes. high
impact plastic case

$249 5 '..I Iu d. and
ballery Included

..
RAMSEY 0-1100

I' ~~m':!c~~~!i~~I~~!.~~ed to
servic e a wide variety of equipment.
Features include . mirror back
scale . double-Jeweled pre cis ion

• mo ving coi l . double overload pr o-
_ tectrcn • an ideal low cost urut for

the beginner or as a spare back-up
un it.

$199 5 t••t l. ad. and
batt ery includ ed

CT-70 7 DIGIT 525 MHz
COUNTER
Lab quali ty at a break through price. Featur es
• 3 f requency ranaee each with pre amp . dua l
selectable gate times . gate act ivity in dicator
• 50mV @ 150 MHz typical sensitivity . wide
f requency range . 1 ppm accur acy

$1199 5 wlr .d Includ..
AC ada pter

CT-1259 DIGIT 1.2GHz
COUNTER
A 9 digit cou nte r tha t wi ll ou tper fo rm uni ts cost
in g hundreds mo re. • gate indicato r . 24mV @
150 MHz typical sensitivit y - 9 digit display
• 1 ppm accuracy . d ispla y hold . dua l inputs
w ith preamps

CT -70 kit .
BP-4 mead pack .

$99.95
... . . 8.95

CT-90 9 DIGIT 600 MHz
COUNTER
The most versa tile for less than $300 . Featu res 3
selectable gate ti mes - 9 digits . ga te ind icator
• disp lay hold . 25mV @ 150 MHz typical sen
sit ivity • 10 MHz timebese for WWV cali brati on
• 1 ppm accuracy

$1499 5 wi..dlnclud ••
AC adapter

CT -90 kit . .... • $129.95
OV-l 0.1 PPM oven tim ebase . .59.95
BP-4 mead pack . . 8.95

w ired in cludes
AC adapter

BP-4 nicad pack . . .. . .. . 8.95

CT-50 8 DIGIT 600 MHz
COUNTER
A versatile lab benc h counter with optiona l
receive frequency adapter. which turn s the CT
50 into a d igital readout fo r mos t any receiver
• 25 mV @ 150 MHz typical sensitivity . 8 digit
display . 1 pp m accuracy

$1699 5 wlr.d

CT-50 kit . . . .. ... . . . • • . . • . . . . . .. $139.95
RA-l receiver adap ter ll:it.. . . .. . . ..... • 14.95

BROADBAND R~ PMEA""Pl IFlf R
' O~ ':11- 1

PS-2AUDIO MULTIPLIER
The PS-2 is handy for high resolution aud io
resolu t ion measur ement s, mu ltiplies UP In fr e
quency • grea t for PL ton e measur em ent s.
• multipli es by 10 o r 100 • 0.01 Hz resoluti on &
buil t-in signal pr eamp /con di ti oner

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic wh ip antenna-BNC plug . . $ 8.95
High impedance probe, li ght loading . . . 16.95
Low pass probe, aud io use . . . . . . . . . . . 16.95
Direct probe, general purpose use . . . . . 13.95
Tilt ball , for CT -70, 90. 125 3.95

PR-2 COUNTER PREAMP
T he PR· 2 is idea l fo r measurin g weak Signals
fro m 10 to 1,000 MHz . flat 25 db gain . BNC
co nnec tors . great for shifting RF • idea l
receiver/T v pr eamp

$4 4 9 5 wlr.d Inc Iud••
AC adapter

»
'U
JJ
r=
CDco
(J1

PS-1 B600 MHz PRESCALER
Extends the rang e of you r prese nt co unte r to
600 MHz . 2 stage pr eamp. divide by 10 c ir
cu it ry • sensiti vi ty : 25mV @ 150 MHz. BNC
co nnectors . drives any counte r

$599 5 wlr od lnelud• •
AC ada pter

PS- l B kit . . ... .. •... • • ... • ... •... . . .. . $49.95. $34.95

TE RMS: 0 satisfaction guaranteed 0 examinefor 10days: if not pleased. return in
original form for refund 0 add 6'1, lor shippingand insurance to a maximumof
S10.00 • overseas add 15',',for surface mail • COOaddS2.50ICOOin USA only I
• orders under S15.00 addS1.50 • NYresidentsadd 7%salesfax . 90 day parts
warrantyonall kits . 1year parts & labor warranty on all wiredunits.

~RAMSE~ ELECTRONICS. INC.

~~~~~i:I~.r~.~.di4626

PR-2 kit
.. . . . . . $39.95

wired r.-,.
I~I · · ·...-0, C!! _~

PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY CI

PS-2 k it .

DM-700 DIGITAL MULTIMETER
Professional quality at a hobbyist pr ice. Fea
tures inc lude 26 different ranges and 5 fu nc 
tion s - 3'h di git , Yz inc h LED display ." au to~
matte decima l pl acem ent. auto ma t ic po larity

$1199 5 wlr .d Include.
AC adapter

DM-700 kit. . .. . . . .. $99.95
MP-1 pr o be set ... _. ... . . . .. •4.95
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PACIFIC COAST/ Mountain Staies

Marvin G ree n
Rad io -Ele ctron ics
15335 Morrison St .- Su ite 227
Sh erman Oaks , CA 91403
818-986 -2001

EAST/SOUTHEAST

Sta n ley Levitan
Rad io -Electronics
200 Pa rk Ave. Sout h
New York , NY 10003
212-428 -6037 ,212·77 7-6400

MIDWESTfTexas!Arkansa s/Okla.

Ralph Bergen
Radio-Electro n ics
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S169.95

10 1500 S250
1600 10 25000 $450

25100 10 50000 $600
50100 10 15000 sa 50
1510010100000 $1200
O,e' 100000 $12 50
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SOUND ACTIVATED SWITCH
MODEL R-1 S29.95

For Home Security.
Hears a Noise. Turns On Lights!

futurts: °AJI 25 SICJn.1ll1nes aa:t sslble. *Dual
Color: RedGreen

Acteuoriet : 1Gable 10~ male to Female ExtenSIon
JumperSet- 6 Straight

1 f-Jumper
Vinyl case.

Coli to< quantityprl' ' '.

- Tel ls lelephone lone lunc loOfl5 that affect
telephotw operaloOfl

- ......,1," line l'ld Mg ¥l)Ilage I_~

- ChKks <:or'ld.LOt'l 01te\ept'oonekne lrom
tenl ral otla lo uwr 5teJephorle ,ack

- Yen'_ te'~e Wrepollmy &hit can
a"eet pola...lysenll.....t~

~1
E}'

Wnenlights turnon,:lntruders arefrightened away...ask any policeman.
The newSOUND activatedSWITCHautomatically turns on lightsat any

SOS~N~ ~~::~~,~w;~~~ep~~~dSe~~~rh~~~~~re~ rhO~n urners.Itturns
011 hghts at thesound of anattempted break-in, andautomancauy turns
them offwhen Irs safe.

SOUND actIvated SWITCH.
It's thelIohtwalchman youcan't afford to be Without.

• Entry Hall _ NursHy . Sick Room e f amlly Room _ Stairways and
Hills . Children5 Rooms. Attics. Basements. Garage. Closets

BJjjjJJJ& PROFESSIONAL
TELEPHONE PRODUCT TESTER

~~~_~2.~EL 1045 B
COfded and eordlH$~
ans -.no~ and IUIOmalC......

•~~;:::.~~ $335.95
and~enl5 • Can be " Md by IheCCll"l5Un'oarW>tl'lout

• ....,...l'lUfTIOIroatecl ll"d~\:)r ~.clola~.asr·1o-

pulH Of~·1rQt'4~ lol iOW lM!ruC.!JOr't ea rd oS~W1·h

.~low and l'\Ol1'l\l l ~ nng '"1 Nlnlet
~ . c.n be r.:Md by the ~lPIf»'l ao

• IftnloM N t \IOICI and OTMF l[lu.ar OImon5,".e ooerltlOfland "~""H 01
lotMo~~Frequeney) leYI'IS ar. ~ptOdudSancl \O~

1ibO¥I_~1WII teU'nSblb'emal(JnQanllCCha"'QI

• •

BEFORE YOU PAY SS FOR ATELEPHONE
SERVICE CALL, TEST ITYOURSELF
Telephone Line Analyze Model # 1042 8Jl1IJ1JJ1I!J:Ir:1f>2...._ .., •

~~
~

$19.95

Volume
Discounts
Min O'del 525 00
Inte/natlonal Shipping Add I
Pllces subject10 change
WIThout nonce
COO2 00 ['Ila
. Add I ShIPPing
lor rnonuors

(516)
499-9500

40 anne F to UHF
',.:;:::::: Block Converter

28.95 Ea.
24.954 & up

Deluxe Version - Features fine tuning knob ,
matchin X former & 2 cables $38.95

RS232 TRANSMISSION LINE TESTER

Jerrold 58 Channel Wireless
Remote Converter $109.95
Jerrold 36 Channel Remote
CATV Converter w/ 0 n/ 0 If Fin e
Tuning $94.95

REFURBISHED MONITORS
9" and 12" Bell & Howells
or GBC Commercial Grade
as low as
S10.00 off with a purchase
of 2 refurbished monitors
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True Dual Trace • 10 MHz Real Time Bandwidth • 3 Input Channels ·1/0 Port
Digital Waveform Storage • Boolean Waveform Operations • Audio Functions

8.0 (L) x 4.5 (D) x 1.75 (H) Inches • 1.25 Pounds • 9 Volt Battery/AC Operation
Consider the LogicScop e 136
• Th e LogicScope 136 is the next logical step in test instru 
men tation for you. It combines many of the features and capa
bilities of sophisticated logic analyzers and oscilloscopes . . .
and it fits in your hand. Never before has so much technology
been available in so.small an instrum ent, at such a low price.
• Th e pocket-sized LogicScope 136 is made possible by a
patented breakthrough in display technology. The conven
tional CRT has been replaced by a unique array of 400 LED's
that permits simultaneous display of two digital waveforms.
• T he 136 can be used for viewing single shot events, or
repetitive waveforms. It can be operated in real time mode, or
in memory mode which perm its acqui sition and storage of up to
50·100 bit waveforms. These can be recalled, logically com
pared (AND, OR, EXCLUSIVE OR) to other input waveforms,
or output to an external device via an I/ O port. Th is I/O port
will also accept future add-on 136 Modules.
• Its very low cost, convenience and ease-of-use make the
LogicScope the ideal instrument, for designing, troubleshooting
or repairing digital systems . Made in U.S.A.

Cons ider its Engineering & Fie ld Se rv ice Applica t ions:
• On microprocessor-based sys tems, check the timing rela
tionship of var ious parameters relative to the system clock and
other key events . Its storage capab ility allows visua l and logi
cal compari son of non-repetiti ve waveforms to known refer
ence signa ls. Outp ut in the start- up of the digital device can be
compared to reference signals to determ ine the operating state
of the device. Questionable waveforms can be stored for analysis.
• Its light weight and small size make the LogicScope conven
ient to take on every serv ice call. Th e 136 provides much more
information for trouble shooting a digital system or peripheral
tha n a logic probe or digital counter without having to lug an
oscilloscope or logic analyzer along.

Contact us for the na me of your local di stributor

i»OC<Ei: i:i:ct-noLOC:Y. Inc.
7320 Pa rk way Dr ive, Hanover, MD 21076 U.S.A.
301·796-3300 . TELEX 908207
Division of Renaissance Tec hno logy Corp.
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Model DVM·636

$6275
8 functions, 37 ranges.
Capacitance measurement
included.

Service and Shipping ChargeSchlldule
FOR ORDERS ADD
$251250 .. ' $4.50
$251-500 $6.50
$501-750 $8.50
$75'1-1,000 $12.50
$1,001 and up $15.00

11 functions, 38 ranges .
Inclu des log ic level detector,
audible visual continuity,
capacitance and co nductance
measurement.

Model DVM·638

$7995

SCOPE HAND-HELD DIGITAL

CAPACITANCE and
,MULTIMETERS
.0.5% DC Accuracy
• Highest Quality
• Highest Performance
• lowest Prices

7 functions, 32 ranges .
Transistor measurement
included.

Model DVM-634

$4875

260 Motor Parkway, Haupp auge, NY } 1788

Model DCM·602

$7995
Digital Capacitance Meter
8 ranges with full scale values to 2000 uF
FEATURES. Broad test range - 1 pF to
2000 uF • LSI circuit provides high
reliability and durability . Lower power
consumption . Clear readout even in bright
light . Crystal time base . Easy to operate,
compact, lightweight . Protected from
charged capacitors • Frequency range -
800 Hz to 8 Hz .

Digital Multimeters
• DC Voltage 100 uV- 1000 V
• AC Voltage 100 uV- 750 V FEATURES. Overload Protection . Auto-
• AC/DC Current 200 uA - 10 Amps decimal LCD readout . Polarity Indication
• Resistance 20 Megohms • 3000 hour battery life with .9V transistor
• Capacitance (DVM 636/638) 1 pF - 20 uF battery. L9w Indication

d ~ .: ' /

Charge it with VISA/MASTERCARD. Money orders, checks accepted. C.O.Do's require ~y ' de~it. .----....,:..-,..~-i--...;::~-=-o----,-,

Fordham 800~5.9518
InNY State 8qo-832-1446

-.


